1 Novel diazaspiroal kanes and their use for treatnment of CCR8 nedi ated

di seases. The present invention relates to a diazaspiro conpound, processes
and internmediates used in their preparation, pharmaceutical conpositions
containing themand their use in therapy. 5 Both the initial stages of a
di sease as well as the long-termtissue renodeling and nuscl e hypotrophy
depend on recruitnent of |eukocytes to the inflamatory |esion. Leukocyte
recruitnment involves the mgration of |eukocytes into the diseased tissue
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20  structure. The chemokines are further subclassed according to the position of the first two

cysteines. The two major subclasses are the CC-chemokines, that have the cysteines
adjacent, and the CXC-cytokines, that have the cysteines separated by one amino acid. The
two other families, the C and the CX3C chemokines, are much smaller and only comprise
one or a few members.
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The specific biological effects of chemokines, including leukocyte recruitment, are
mediated via interactions with a family of seven-transmembrane G-protein coupled
receptors (GPCRs). The chemokine receptors are ~350 amino acids in length and consist of
a short extracellular N-terminus, seven transmembrane segments, and an intracellular C-

30 terminus. The seven transmembrane domaing are o-helical, and 3 intracellular and 3
extracellular loops exist between the domains.

So far 18 human chemokine receptors have been identified. Of these there are 11 CC
chemokine receptors, 5 CXC receptors, 1 CX3C receptor and 1 C receptor. In general, CC
35 chemokines are potent chemoattractants of monocytes and [ymphocytes, but poor
activators of neutrophils. Certain receptors bind multiple chemokines, for example, CCR1



35 chenoki nes are potent chenpattractants of nonocytes and | ynphocytes, but
poor activators of neutrophils. Certain receptors bind nultiple chenokines,
for exanple, CCRI 2 binds CCL3, CCL5, CCL7 and CCLS, whil e other chenokine
receptors have a nore restricted binding profile. This ligand specificity,
toget her with chenoki ne receptor expression patterns on particular

| eukocyte subsets, accounts for the regﬁlated, restricted, and specific
trafficking of cells into inflamatory Fesions. Chenotaxis of inflammtory s
cells towards a chenokine gradient is initiated by signals nediated by the
intracytoplasmatic tail of the chenokine receptor. The downstream signals
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TH2 cells after optimal TCR cross linkage in presence of costimulatory signals (i.e.
CD28). The coordinated upregulation of CCRS8 on activated T cells after antigen challenge
indicates that it contributes to redistribution of the activated T cells to the inflammatory

foci within the inflamed tissue expressing CCL1, Indeed, in vivo models of allergic airway
25 inflammation using mice deficient in CCRS8 expression have shown a profound block in

recruitment of effector T cells to the inflamed lung tissue and production of TH2

cytokines. Moreover, T cells infiltrating the human airway subepithelium during allergen

challenge have been shown to be CCRS8 positive. Importantly, the number of CCR8

positive cells migrating into the airway submucosa following allergen challenge has been
30 shown to correlate with decreases in FEV1,

Considering the significant role CCRS plays in TH2 cell chemotaxis, and the importance of
TH2 cells in allergic conditions such as asthma, CCRS represents a good target for drug
development in treatment of asthma.
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devel opnment in treatnent of asthma. 35 3 |1t has now been found that a
series of diazaspiroundecanes have activity at the CCRS receptor. The
present invention therefore provides conmpounds of fornula (1) and
pharmaceutically s acceptable salts, solvates or N oxides thereof: (CH2)w
(CH2)X (CH2)YW E(R)n (CH2)z,Np~ i0o (l) inwhich: isw x, y and z are
i ndependently 1, 2 or 3; Ais a phenyl, benzyl, alkyl, C3.6 saturated or
partially unsaturated cyel oal kyl, a 6- senbered-cycl oheteroal kyl ring
containing I or 2 heteroatons selected fromO or N, alkyl-aryl, naphthyl, a
5- to 7-nenbered heteroaromatic ring containing 1 to 3 zo heteroatons, a 9-
or 10-nenbered bieyclic eroaro I C r| containin er oat ons,
a phenyl - f (108y0 Wﬁ%erhio}’r’é }%ﬁf“&/gﬁiﬁ@fﬂf Wpesgﬁﬁ? a‘gwpﬁé‘t%ch&st one

het er oatorrre:eepten:t ed fromO, S or N, or pyridone; A being optionally
substituted by one or nore groups selected from 25 hal ogen, cyano, CF3,
OCF3, Cl-6 al koxy, hydroxy, C 6 alkyl, C -6 thioal kyl, SO2GC .6 alkyl,

NR2R3, ani Ths presenéinabitionybersfoonprioyidedNompo@idscof domphrdmiIn and phatRideuiihll§

car boxyal k I 3 .optionally substituted with one or
nor e grsgup?s{écs%fa‘(S'-,=T§t¢'£eJI #drlgh?neshogr%g}gﬁgy@%ﬂ al koxy, Cl-6 alkyl; or a5to 7
nmenbered heteroaronmatic ring containing 1 to 4 heteroatons selected from O,
S or N opti onal I y substi tuted with one or nore groups indepedently sel ected
from hal ogen, mkoxy, Cl-6 alkyl; R2 and R3 are independently C1 6

al kyl, or RZ ether with the nitrogen to which they are attached
forma 6-mBnber d saturat@g)pl ng optiogally containing a further
heteroatom 10 (cH,)x \N /@_(R1)n
(CH)z M ~p
16 (D
in which:

15 W, X, yand z are independently 1, 2 or 3;

A is a phenyl, benzyl, alkyl, Cs.¢ saturated or partially unsaturated cycloalkyl, a 6-
membered-cycloheteroalkyl ring containing 1 or 2 heteroatoms selected from O or N,
alkyl-aryl, naphthyl, a 5- to 7-membered heteroaromatic ring containing 1to 3 -

20 heteroatoms, a 9- or 10-membered bicyclic heteroaromatic ring containing 1 to 4
heteroatoms, a phenyl-fused-5 to 6-membered cycloheteroalkyl containing at least one
heteroatom selected from O, S or N, or pyridone;

A being optionally substituted by one or more groups selected from

25 halogen, cyano, CFy, OCF;, C) ¢ alkoxy, hydroxy, Cis alkyl, C; thioalkyl, SO,C,.¢ alkyl,
NR’R3, amide, C.¢ alkoxycarbonyl, -NO,, C,.¢ acylamino, -CO;H, Cy.¢ carboxyalkyl,
morpholine;



Bis:a group R4&- R5 where R4 is a bond, -N(R6)-, -R7-N(R8)-, -N(R9)-R10-, O,
Cl4 .al kyl optionally interrupted by N(R11) or 0, C2.4 al kenyl or

1, 3-butadi enyl, or -S02-N(R12)-; 15 R5 is Cz=Oor S@; R6, R3, R', and R12
are each independently Hor CL.6 alkyl; 20 ROis H C _6 alkyl or Cl-6

car boxyal kyl ; R7 and R10 are independentky Cl4 al kyl or C3.5 cycloal kyl; D
is ClL.4 alkyl; 25 E is phenyl, or a 5- or 6-nenbered aromatic ring

contai ning one or two heteroatons; Each R independently represents Cl-6

al koxy optionally substituted with one or nore halogens, .6

cycl oal kyl ZFREASEY @siopalyy s&%ﬁw%%éw%%ﬁ‘oﬁéﬁ?reaﬁ@wle%eﬁm@%lwm Cortta 30
OCHZ2Rt t a, atkox$ ®.lllyl; Rt to is a phenyl or 5- or 6-nmenbered saturated or
aromatic rin ont ai ni n e or two . heteroato each opti I
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substi tyt eg. wi 0 re hal ogens, and 5 nisO0,1,2, 30r4; provided that |
when™ E ilés P éﬁy{&x?vnv@bﬁ %(Ikﬁg greater than 2 and nis | then Rl is not a
phenoxy 5 group at the meta-position of the phenyl ring E, and provided

t hat wh | [ e )y th
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of fornul a they are attarhph egangared satugeted prapporsdlycontagongafustiebr N- oxi des
thereof: Brefdnl . k(CH2)y (CH)X (CH2)zN~l p E (R)~ 15 (I')
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B is a group R*- R® where

R* is a bond, —N(R6)~, RI-NERY-, -NRH-RY-, 0, C14 alkyl optionally interrupted by
NR!™ or O, Cy4 alkenyl or 1,3-butadienyl, or -SO,-N(R')-;

15 |
R’ is C=0 or SOy;

RG, Rg, R“, and R'? are each independently H or Cy.4 alkyl;
0 RPisH, Cig alkyl or Cy.¢ carboxyalkyl;
R” and R'° are independently C4 alkyl or Cs 5 cycloalkyl;

D is Cy4 alkyl;
25 '

E is phenyl, or a 5- or 6-membered aromatic ring containing one or two heteroatoms;

Each R! independently represents C ¢ alkoxy optionally substituted with one or more

halogens, Cq.¢ cycloalkylalkoxy, Cy. alkenyloxy, halogen, OCH,CN, COCy.¢ alkyl, OR“a,

3 OCHR'™ or -S-R'*%

R'™isa phenyl or 5- or 6-membered saturated or aromatic ring containing one or two
heteroatoms and each optionally substituted by one or more groups selected from Ci
alkyl, halogen, Ci alkoxy, CFs, or cyano;

35
R is Cr alkyl or R is phenyl optionally substituted with one or more halogens, and



in whichw x, y, z, AA BB Db EfE R, and n are as defined in formula (1),
but with the proviso 20 that when E is phenyl, and nis 1 then R is not a
phenoxy group at the neta-position of the phenyl ring E, and provided that
when A-B is acetyl, tosyl or tertiary butyl oxy-carbonyl (t- boc), then
D-E-(RI)" is not benzyl. Unless the context of the description otherw se
describes, the following text relating t 25 exanpl e chem cal groups or
preferred chem cal groups applies to corpounds of both formula (I) and
formula (1'), and also formula (1") (see below) insofar as it falls within
the scope of fornmula's (1) and (1'). Wiere the term"heteroatont is used

w t hout being further defined in the context of its 30 use, this term
represents is 051 92, No(Qr when used in the plural form any independent

conbi nation of O, S or N which corresponds to the nunber of heteroatons
mentioned). The termal kyl, whether alone or as part of another group,

i ncl udes stpravigéd thetwhen Basgheryl amcfieid godater thaa Rieyll nds Otea R Exadtplphsndfy 5- to
7- menber.ed LinGi ning 1 to 3 heteroatons include

t hi enyl & ﬁi‘r‘&fﬁ“q‘%?? |°§‘f1?ﬁ??n§‘a§%%‘ﬁ’3??é‘%yn dyl, pyrazinyl, pyrinidyl,
pyridazinyl, triazinyl, oxazolyl, thiazolyl, isoxazolyl, pyrazolyl,

oxadi azol ylandprpvadadahasivhen A-Bilhaests toshar eattarabueylpky-cibamy(ebodfthéi Bycl i ¢ 9-
or 10- menb &8 )n isinatjeenzyl. :

i ncl udei ndol e, i soi ndol e, i ndol i ne, benzof ur an, benzot hi ophene, benzi m dazol e, s
benzt hi azol e, purine, quinoline, isoquingline, cinnoline, quinazoline,

qui noxakd neﬁ‘e]?r%“-f’nﬁéwlﬂ’f/ rlse prayidesgorapounde pit iormawa 4h) and nhganacsptiosBy pr esent i n
any suit ablaeceptatfe gabis, solvates ot Nadxiidbis tigereufi t abl e substituents on nitrogen
atonms. Aryl neans phenyl or naphthyl. w, x, y and z are independently 1, 2
or 3. In one enbodinent, w+ x is not greater than 4, 10 and y + z is not
greater than 4. Exanple conbinations of w+ x, andy + z are |listed bel ow
w+x +z 4 and ‘;«aﬂgmm 4 and 3 2 and 4 4 and 2 15 Wen w + x is equal
to 4, then ROUANv and ¥ may be equal to 2. Alternatively, one of wand x

maybe 1, and thel ot her |of(Gil, x equ o 3,
(cH % \ /@»(Rm
| (CHpz N~

D
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in which w, x,v,z, A, B, D, E, R!, and n are as defined in formula (D), but with the proviso

20 that when E is phenyl, and n is 1 then R’ is not a phenoxy group at the meta-position of the
phenyl ring E, and provided that when A-B is acetyl, tosyl or tertiary butyloxy-carbonyl (i-
boc), then D-E-(R1), is not benzyl.

Unless the context of the description otherwise describes, the following text relating to

25 example chemical groups or preferred chemical groups applies to compounds of both
formula (I) and formula (I"), and also formula (I'”) (see below) insofar as it falls within the
scope of formula’s (I) and (I").

Where the term “heteroatom” is used without being further defined in the context of its
30 use, this term represents O, S or N (or when used in the plural form, any independent
combination of O, S or N which corresponds to the number of heteroatoms mentioned).

The term alkyl, whether alone or as part of another group, includes straight chain and
branched chain alkyl groups. Examples of 5- to 7-membered heteroaromatic rings



Wen y + z is equal to 4, then both y and z may be equal to 2.

Alternatively, one of y and z 20 maybe 1, and the other of y or z equal to
3. When w + xis equal to 3, then one of wand x may be 1, and the other of w
or Xx equal to 2. Wen y+ z is equal to 3, then one of y and z maybe 1, and
the other of y or z equal to 2. 25 in one enbodi nent of the invention, w
and x are the sane and y and z are the gare, and x and y are independently

| or 2. In a further enbodi nent of the I'nvention, w, x, y and z are equal to
2. 30 7 Conbinations of w, x, y and z include: w, X, y and z each equal to
2; or wand x each equal to 2, one of y and z equal to 2 and the other of y
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purine, quinoline, isoquinoline, cinnoline, quinazoline, quinoxaline, or

1. 8- napht @gﬁ%ﬁ%bﬁngﬁggy‘yﬁ#wy5ztage BsedBiiiier ed cycl ohet er oal kyl

containing at | east one heteroatomselected from0, S or N, preferably

containing 1 to 3 heteroatons, nore preferably.1 or 2 heteroatons (e.qg.,

benzodi oxanyl , 3, 4-dilhydr o- 2H¥Lt &- benzoxazi nyly+123 benzodi ¢xol yi, or 2,3
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het eroat om sel ected from0, S a& N, A isd preferébly connectted to B through

t he phenyl group. A may optionglly be gybstituted by one or [nore groups

sel ected from hal ogen—te—g— 5 P A
ar

4 and 2

15
When w + x is equal to 4, then both w and x may be equal to 2. Alternatively, one of w and
x may be 1, and the other of w or x equal fo 3.

When y + z is equal to 4, then both y and z may be equal to 2. Alternatively, one of y and z
20 may be 1, and the other of y or z equal to 3.

When w -+ X is equal to 3, then one of w and x may be 1, and the other of w or x equal to 2.

When v+ z is equal to 3, then one of y and z may be 1, and the other of y or z equal to 2.
25

In one embodiment of the invention, w and x are the same and y and z are the same, and x

and y are independently 1 or 2.

In a further embodiment of the invention, w, x, y and z are equal to 2.
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25 chlorine or fluorine), cyano, CF3, OCF3, Cl.6 al koxy (e.g., nethoxy,

et hoxy, n-propoxy, i- propoxy, n-butoxy, i-butoxy, or t-butoxy), hydroxy,
Cl 6 alkyl (e.g., nethyl, ethyl, n- propyl, i-propyl, n-butyl, i-butyl,
t-butyl, pentyl and hexyl), Cl.6 thioalkyl (e.g., nethylthio-, etylthio-,
propylthio-, or butylthio-), S02Cl.6 al kyl (e.g,, methylsul fonyl, or

et hyl sul fonyl ), NR2R3, am de, Cl.6 al koxycarbonyl (e.g_, nethoxycarbonyl or
30 et hoxycarbonyl), -NO2, Cl.6 acylam Ro (e.g., -NHCOCH3), -CO2H, Cl.6

car boxyal kyl (e.g., -(CH2)n-COOH, where nis 1, 2, 3, 4, or 5), benzyl oxy
(optionally substituted with one or nore groups independently selected from
hal ogen such as chlorine or fluorine, Cl-6 al koxy such as nethoxy, Cl-6

al kyl suchCersbingtiony pf w. ¥nyrapi g linciusle: wrx,o 28d zeach equnlse 2eat hendor ershequat i ¢ ri ng
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hal ogen S@by&adghh@rdqggzi top. fluorine, Cl-6 al koxy such as nethoxy, or Cl -6
al kyl such as net hyl and R3 are independently Cl1.6 alkyl (e.g., nethyl,
et hyl, n- propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n- pentyl or

n- hexyl) mrep%emmﬁsl baggl, hlkgyl (sigt, methd, ediy, mappapylt wopbpyd m-buitiley ar e

het Z‘?QS?OL?% b enﬁﬁﬁpﬁﬁgﬁ@i’rﬁ%ﬁd@ R S R e e o
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- 1) but ad @) 02 R , RS,
1 PoI haBhydiab gt i BRI g TEPN Ry ip s mepbiad cts%re?rhmaﬂc ethyl

n-propyl , ringsomainmgl 1 tord-Heterydtoms @ whipdyl, fumnyl; pyrkolil, inid et \pyridyl, n- hexyl)

Prefer abl ralgqm %ﬁnmﬁﬂ pﬁﬂﬂlazu@f'%n%r fyl, lggaﬂtzog;fﬁ?na'zglgﬁ%so? zoB/l &alyrk%blgf e. gn- sent yl

met hyl , y
or n- hexy|oy<adxaaoh® th@d@aqlmlo;cgpamlkﬁand(t@ragolyl) PRt bispdie n is 1, 2, 3,
4, or 5). heB?oa?d?ﬁiatﬂQ bRainiEERe AdRRkdaYorks ﬂe% ?tlldél/é 1s(>i%d91e; m&’olﬁe, met hyl ,

ethyl, P! (%)pi‘\x/zofurargJ H::yngothmphcnc enz:mxd%gollf? %lag hlazo?e purn?e qumolYne, g({u?ﬁ)){mz:
cinnoline, quinazoline, quinoxaline, or 1.8- naphthyridine), a phenyl-fused-5 to 6-

membered cycloheteroalkyl containing at least one heteroatom selected from O, S or N,
preferebly containing 1 to 3 heteroatoms, more preferably 1 or 2 heteroatoms (e.g.,
benzodioxanyl, 3,4-dihydro-2H-1,3-benzoxazinyl, 1,3-benzodioxolyl, or 2,3 dihydro-

20  benzofuranyl), pyridone or pyridine-N-oxide. When A is a phenyl-fused-5 to 6-membered
cycloheteroalkyl containing at least one heteroatom selected from O, Sor N, A is
preferably connected to B through the phenyl group.

A may optionally be substituted by one or more groups selected from halogen (e.g.,

25 chlorine or fluorine), cyano, CF3, OCFs, C)5 alkoxy (e.g., methoxy, ethoxy, n-propoxy, i-
propoxy, n-butoxy, 1-butoxy, or t-butoxy), hydroxy, Cy.¢ alkyl (e.g., methyl, ethyl, n-
propyl, i-propyl, n-butyl, i-butyl, t-butyl, pentyl and hexyl), C, thioalkyl (e.g.,
methylthio-, ethylthio-, propylthio-, or butylthio-), SO,C,.¢ alkyl (e.g., methyisulfonyl, or
ethylsulfonyl), NR’R?, amide, Cy.¢ alkoxycarbonyl (e.g., methoxycarbonyl or

30 ethoxycarbonyl), -NO,, C|.s acylamino (e.g., -NHCOCHS:), -CO;H, Cy.¢ carboxyalkyl {e.g.,
-(CH)n-COOH, where n is 1, 2, 3, 4, or 5), benzyloxy (optionally substituted with one or
more groups independently selected from halogen such as chlorine or fluorine, C,.¢ alkoxy
such as methoxy, C, alkyl such as methyl), morpholine, or a 5 to 7 membered
heteroaromatic ring containing 1 to 4

35



Dis C-4 alkyl (e.g., -methyl, -ethyl, -propyl, or -butyl). E is phenyl, a

5- or 6-nenbered aromatic ring containing one or two heteroatons (e.g., 30
pyridine, pyrimdine, thiophene, furan and pyrrole). Rl is Cl-6 al koxy
(e.g., nethoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, i-butoxy, or t-
but oxy) optionally substituted with one or nore hal ogens (e.g., chlorine or
fluorine, preferably fluorine), or Rl ig C4.6 cycl oal kyl al koxy (e.g.,

cycl opropyl nmet hoxy), C2.6 35 al kenyl oxy (e.g., allyloxy, butenoxy,

pent enoxy), halogen (e.g., chlorine or fluorine), OCH2CN, COCl.6 alkyl,
ORlla OCH2RIla l2a or -S-R 9 Rila is a phenyl or a 5- or 6-nenbered
sat urat ed drtap@ems indepemigndnprledieod Femdhe® arN (e, oxazobi.daveaslyl, édapolyl,

i soxazol yl ,te&eﬁoﬁ?{ Oih-}ﬂiazto?ﬂ rcﬁhﬁﬂh?lf) %Fyﬁ(‘%@lly sh@sttft@tté'& diARYE %P }‘flovre %ﬁ&%%ﬁl yl,

i sot hi azolyl, imdazolyl, rrolinyl, pyrrolyl enyl and
fur anyI ) ariBdepsdently S@B’FFeérf‘&%nll alg&%’sﬁ’t‘ﬁc t?r% glloye ‘E)’fnf@l%mengrea ?’@Uﬁi@ @preferably

1 or grouﬁa)lmt}ndeg@@ Mlmhagg{ee@qed fromCl.6 al kyl (such as nethyl or
et hyl , preferably met hyl hal ogen (e.g., <chlorine or fluorine), Cl-6

al koxy Ce’g., methoxy), CF3 or cyano. R12&'i's C _6 alkyl (e.g., nethyl,

et Eyl In erfpaddeasamﬂe;wﬁHenttytbuga&kyl (e%glmﬁtwl ethﬁ[ﬁphh{iy}l’,hsopﬂopyl(h BLE]tWI or
n-hex | or u ens
B e g o CRER R e Bl S e Rer B it “Patibbneit it Re i Shen < o
whi ch t hey theearatttadivd dorfoa fimecrbberedriverrettd rigtoptiat@lty contigniop biforted | y

cont ai ni ng 83 such rings include 15
nor phol i ne lgeﬁg Jt&ﬁqﬁd%%%‘gé’n% &%t%éme a%?8£Nt he ring A is phenyl, naphthyl,

qui nol ylo, pyri dyI or pyrim dyI each optl onally substituted as def i ned

above. Every e bl y7 108 n r e d
substit uent S | n?log%’ i\ﬁiﬁor%{ 1\F(EI ot o, hd)?iir@ )ék gyl\ljé%}ﬂ’%\ll':ett L %ﬁﬁry}e
propyl , Zo ﬂfldl)tqplflomlﬂﬂ igFRsTUEd, bYtNGRf f)ms (S ratdalleny 9moethmly+p@menyléph oXY,

propyl oxy, mphaRelchdeor §@;MSR@E I n one enbodi ment of the invention,
A is phenyl substltuted by or -CHZ COOH. Preferably either a single

substituent is present or two substituents are present on the ring A 25
Preferabl y Bikg-® goup R4- R5 where R4 is a bond or -CR2-, and R5 is C=0O
Preferably Dis a -CH2- group. Wen E is a 5- or 6-menbered aronatic ring

. containing one or two heteroatons exanples 30 include pyridine, pyrimdine,
"t hi ophene, RYRAR'AnshdB/f sl @ch Rdepardahily HoriGs splienye. g omethyl, ethyl, n-propyl,

isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl). Preferably, R, R8 RY, and
R are H.
20 :
R’ is H, Cy alkyl (e.g., methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-
pentyl or n-hexyl), or C. carboxyalkyl (e.g., -(CH,)n-COQH, wheren is 1, 2, 3, 4, or 5).

R’ and R are independently C;4 alkyl (e.g., e.g., methyl, ethyl, propyl, butyl) or Cs.5
25 cycloalkylene (e.g., -cyclopropyl).

D is Cy.4 alkyl (e.g., -methyl, -ethyl, -propyl, or -butyl).

- Eis phenyl, a 5- or 6-membered aromatic ring containing one or two heteroatoms (e.g.,

30 pyridine, pyrimidine, thiophene, furan and pyrrole).

R! is Cy.6 alkoxy (e.g., methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, i-butoxy, or (-
butoxy) optionally substituted with one or more halogens (e.g., chlorine or fluorine,
preferably fluorine), or R'is Cyg cycloalkylalkoxy (e.g., cyclopropylmethoxy), Cy.s

35 alkenyloxy (e.g., allyloxy, butenoxy, pentenoxy), halogen (e.g., chlorine or fluorine),
OCH,CN, COCy¢ alkyl, oR'"™® OCH,R'® or -8-R'*
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pyridyl. Mst preferably, E is phenyl. When R i's CRI Ia or OCHZRI |a where
R lais a5- or 6-nenbered saturated or aromatic ring containing one or
two heteroatons and optionally substituted by one or nore Cl-6 3s al kyl
groups, exanples of suitable rings include tetrahydrofuran,

tetrah. ydropyran, oxazole, isoxazolethiazole, isothiazole, imdazole,
pyrazol e, pyrroline, pyrrole, thiophene%nd furan. 10 |n one enbodi nent,
each Rl independently represents C 6 al koxy optionally substituted wth
one or nore hal ogens, C4.6 cycl oal kyl al koxy, C2_6 al kenyl oxy, hal ogen,
OCH2CN, COCl.6 alkyl, ORI OR OCH2RI la, or -S-R 12a; where Rl lais a 5-
or 6- nenbergq saturated 5 or aronatlcrlggﬂpontalnlng one qr. two heteroatons

and each ofti TaPIRYSRIFsT A PregmBsen Aeratid GroFangficoisoorkliwiag a8e P13 C -
al kyl, hal Hﬁ@fﬂatoﬁs(@gahdéﬁﬁblyl%%zogﬂ teEMBRR0 ARRE/, Rét%?ﬂ o yﬁln B oRhieydt, or R12a
IS phenyl %%@&é%zb]sghltute wi'th one or .nor.e hal E nee dlrrent
R i ncl ude'SV@829 OB TR LR aBYRolYs SBaRRfeY #fufaey B §HBx
]Ezlycl opr Dpybﬁﬁtﬁinbby yubstigunatht000e, oreﬁ(hegrbupb (plﬂf&rabmsﬂ by ,grdiipbpﬁldepeﬁﬂlﬂﬁ%\l

uoro, netho a.i t.et r ahydr of ur an,
et r anydr oiradt et Sl rgh & melul Brabny ok ul BRD. B Rhrer e Rt i a
i s phenyl . chiérisf @rfabripe)) ;3 alkoay (2g., nethexpy, €Ferallynm is 1. 15 In one
enbodi ment in formulas (1), (1'), and (1"), when E is phenyl or a 6-nenbered

aromatic ri containing 1 or 2 heteroatons, an Rl _group is present in an
ortho posi Ri o C(4 alkyl (c.2- poshli ghyl, mranyhgsapromi.arbuizl, i9bmyl, 2ert-bhtyh of ur t her

enbodi nent Férﬁylfo? LS of R i bhén:yl &httbnblly Eubs‘ﬂﬁ@éﬂ \ﬁlth SnPbeRYte og@nbeEroer ed

aromatic r contalhing 1 or het'er oat ons, Rl group I's phenoxy, t he
phenoxy |sCh0611ﬂé§éﬂil01i1¢ﬁ)t he ortho position on r| ng E relative to D. In one
enbodi ment in formulas (1), (I'), and (1"), when E is phenyl or a 6-nenbered

25 aromat i In tai n| ng het er oat.ong, an Rl group ent. in an
ortho posi ﬁv}’ﬁﬁ Rgﬁmgﬁ &l%t{l?@“ﬁo&e@"a‘%}aC]gﬁwﬁlmg?t E ‘fjé)ﬂﬁ 6- E’I"E@’E’fﬁi in
the neta pesiraied mmgrmpﬁbmmy&omhrahg ¥ €urtl@r hBerdaton® Beareibosk stentingintiadeul as
(r)y, (1) TEgﬂD %’fﬁ henyl or a 6-menbered 30 aromatic ring

cont ai hi ng™PrRiPIBe @pgé@lgﬁgng n R group is present in a neta position on

ring Erelative to D (with the proviso in the case of fornula (1) that when

oroup at t Rty TP RIEbEL AP RSO By by Blaidt L oRBIRECY |
t he case oﬁubfsbmlmdl wsieﬁm%@ abarvd. ENe Hmrﬁaprefm’évﬁw fthd @ng A is phenyl or pyridyl.
Preferred substituents include fluoro, chloro, methoxy, methyl, NMey, NEt,, ethyl, propyl,
20 t-butyl, thiomethyl, trifluoromethyl, cyano, butyloxy, ethoxy, propyloxy, morpholine,
S0,Me or C=0OMe. In one embodiment of the invention, A is phenyl substituted by
COOH or ~CH,;-COOH. Preferably ecither a single substituent is present or two substituents

are present on the ring A.
25 Preferably B is a group R* R® where R* is a bond or -CH,-, and R® is C=0.
Preferably D is a -CHj- group.

When E is a 5- or 6-membered aromatic ring containing one or two heteroatoms examples
50 include pyridine, pyrimidine, thiophene, furan and pyrrole. Preferably E is phenyl or
pyridyl. Most preferably, E is phenyl.

When R is OR1 12 or OCHng1 where R 1215 a 5- or 6-membered saturated or aromatic
ring containing one or two heteroatoms and optionally substituted by one or more Cy.¢

35 alkyl groups, examples of suitable rings include tetrahydrofuran, tetrahydropyran, oxazole,
isoxazolethiazole, isothiazole, imidazole, pyrazole, pyrroline, pyrrole, thiophene and furan.

&



phenyl, and nis 1 then Rl is not a phenoxy group at the neta-position of
the phenyl ring 35 E). 11 1In another enbodinent, in fornula (1), when w +
X is.less than 4 (for exanple, when w and x are both equal to 1), and when
- E is phenyl or a 6-nmenbered heteroaromatic ring, an R group is in an ortho
position on ring Erelative to D. s In another enbodinent, in fornmula (1),
when w + X is less than 4 (for exanple, when w and x are both equal to 1),
and when E is phenyl or a 6-nenbered aromatic ring containing 1 or 2

het eroatons, an Ri group is in a neta position onring Erelative to D. In
one enbodi nent of the present invention, Ain formulas (1) and (I') is
phenyl or pyridyl io optionally substituted by one or two groups optionally

sel ected f rﬁfﬂﬂe%lﬂ)ﬂﬁﬂ@ltféaﬁﬁ RO ,mde’PEﬁdéh@y réﬁ?és@f?@ébl 6'31@50'5&%'0 tiOYMBIg subleided et hyl
propyl, t-but thi omethyl, trif Fyloxy, et hoxy,

ano
pr opyl oxy, Hﬂ&?vlﬁﬁepwﬁl@re l%vd@fkoesy» mmx Dilogent, PEAREN: " ar e
i ndependeﬂt COCls a&erOIS %r@CMQRf axors R giledat Rl] s ér@.ﬁfénibeﬂedZSauirﬁemot
great er than

; or
Oreater N e B Sei S i g BB P Sl substinRed By one
%cyclopropylmBhM&&qummeanﬂﬁﬁm1@nbdﬁyhhﬁbg@fChgempkgsﬂntorqmﬁaimmma 2Nsi n
formulas (I (1'D12d onal stltuted by one or
two groups g):bf :ﬂgﬁlaqrﬂ s%l ec gﬁ’p*l?nar%y ﬁgSt%%S%Bﬁ)hﬂnugF Ore 8%6615 met hoxy,
met hyl , NMe2, NEt 2, ethyl propyl, t-butyl, thlonethyl 20 trlfluoronethyl,
- cyano, buty 0 0 | or

- CH2- COON; Lo e“% oAk arlgé??{(!rl]ed?p@e%@% ’%’a@m‘i’%%% VTN Tnot

great er 1o hapronyloamyylwr@yﬂmethoxy, Yeemiwy, tbthaw,brorBO,IIBethﬂHth@(O?QCHzﬂN C(=0) -
, Dis -CH ﬂuoroEmbﬁoﬂf]W OPOCPBml'ld%herewéﬁlQ Berf31, tbt? 1—5}@ I sobut oxy,

phenoxy, or cyclopropyl nethoxy i'n the onho SItie E 25 In
anot her enbHpREkepGIL. chiorghiszelgior fim@hylpwo EAOT QRf or"i’hﬂf%g ( Ay phesal (1') is

phenyl or pyridyl optlonally substituted by one or two groups optionally
selected fromthe group _fluoro, chloro, nethoxy, nethyl, Nwve2, NEt2, ethyl,

‘propyl, t- bBF?FMDYﬁﬂ%ﬁé?ﬁyﬁ“ﬂeﬁ$$¥4ﬁb?éh%thyl cyano, butyl oxy, ethoxy,
propyloxy nor phol i ne, S2Me, C=0MWe, CCCH 30 or -CH2- CCCK w, it, y and z

are indepengdently .1,..2 or an + i S re er_th and Zis
not gr eat er 1t Fpodgnend m%l “ga VCVVD:@S ts/"at?)“ is phen O éIQZmembéefls phenyl
or pyridyl aroandc oing cBhtaingnge bhD Kyteroafoby Lo R) lﬁy@b@'ﬂ)ﬁmmybﬂlﬁi pexxtyon Nt he

meta positi an. %fpos{tio%on ring E relative to D.

20 In a further embodiment in formulas (I), (I*), and (I"*), when E is phenyl or a 6-membered
aromatic ring containing 1 or 2 heteroatoms,-and an R group is phenoxy, the phenoxy is

present in the ortho position on ring E relative to D.

In one embodiment in formulas (I), (I), and (I""), when E is phenyl or a 6-membered

25 aromatic ring containing 1 or 2 heteroatoms, an R! group is present in an ortho position on
ring E relative to B and an R group is not present in the meta position on ring E relative to
D.

In one embodiment in formulas (1), (I"), and (I’*), when E is phenyl or a 6-membered
30  aromatic ring containing 1 or 2 heteroatoms, an R! group is present in a meta position on
ring E relative to D (with the proviso in the case of formula (I) that when E is phenyl, w +
x is greater than 2 and n is 1 then R is not a phenoxy group at the meta-position of the
phenyl ring E, and with the proviso in the case of formulas (I") and (I"’) that when E is
phenyl, and n is 1 then R’ is not a phenoxy group at the meta~position of the phenyl ring
35 E).



as I n another aspect of the present invention, Ain fornulas (I) and (1') is
phenyl or pyridyl optionally substituted by one or two groups selected from
the group fluoro, chloro, 12 nethoxy, nethyl, Nwve2, NEt2, ethyl, propyl,
t-butyl, thionmethyl, trifluoronethyl, cyano, butyloxy, ethoxy, propyl oxy,
nor phol i ne, SO2Me, C=0Owke, COON or -CH2-COON, w, X, Yy and z are

I ndependently 1, 2 or 3 and w + X i s not greater than 4 and y + z is not
greater than 4; Bis -CH2-C(=0) - or -C(—(P) Dis -CH2- ; E is phenyl or
pyridyl; and one Ru is s isobutoxy or phenoxy in the ortho p03|t|on of ring
E. The present invention also provides conpounds of formula (1") and
pharmaceutically acceptable salts, solvates or N oxides thereof:

A~S~N/ ( CH2) Xn an(ith@r)oml:(o@me)nmn Q’cRm)Jta (1), ®H2) W/-Ne s lessohanl 4 (for axamplei when wiagd x and
y are indep I atyrat ed or
partially uﬁ’ga ﬁygteggal% If ““ﬁhﬁ‘g‘ﬂoé}‘%aiy‘a‘%‘?%e’ﬂﬁ%% mﬁh‘%‘é{ljoam@u@gﬁﬁ’ yre%jr‘ber ed
heteroaronntgf@unlﬁmgﬂrb@iﬁh@qfnmgOmfmﬁli{ehéﬁe’?ﬂdatoms or a 9- or 20

10- menber ed bicyclic heteroaronatlc ring containing 1 to 4 heteroatons, each
bei ng optionally substltut ed one_or nore oups sel cet ed from hal ogen,
cyano, CF3, lpengher embodimant, i Srmgla (®, HBRR W + Efsless dhangh i XamgiepWherew Ak y | |

or NR2R3, R&aedotﬁ% qédl€o uﬁd@cpenaemd cﬁﬂ'&@@%@ﬁb@e& arﬁmﬁhd@sih éﬁmzﬁﬁn@md R3
together with tlﬁe nltro g‘c ch th (%/ ‘hae]tt:éeﬁwhed orma 6- menber ed
saturated rifg GHFIEHMRS gﬂ’/ §F?E“B|‘Sn'inr?gm%fap?%tr‘ nh‘@’rn YHESM B is a group R4-
R5 where R4 is a bond, NH, O or Cl.4 alkyl optionally interrupted by NH or

0, and RS i §,(¢z0 ﬁﬁod?‘rggnt o%gm[f)rés%ntcihvenu%h Kyk qfoﬁnﬁ %@PM{% I)TEJ ph%gﬁ Oﬁﬁg’r‘%yl ClL 6

6- nenber ed arona I'C ring contfarni ng one or
al koxy, @ab @lxk@iblsuhmmtpdwbmwr twe groppostionhldy sedpsted fopHbhegropdtod al kyl,
chloro, methoxy, methyl, NMey, NEt,, ethyl, propyl, t-butyl, thiomethyl, triffuoromethyl,

cyano, butyloxy, ethoxry, propyloxy, morpholine, SO;Me, C=OMe, COOH or -CHj;-
COOH; w, x, ¥ and z are independently 1, 2 or 3 and w + x is not greater than 4 and y + z
is not greater than 4; B is ~CH,-C(=0)- or —-C(=0)- ; D is -CHy- ; E is phenyl or pyridyl;

15 and one R' is methoxy, isobutyloxy, phenoxy, or cyclopropylmethoxy.

In another embodiment of the present invention, A in formulas (T) and (I') is phenyl or
pyridyl optionally substituted by one or two groups optionally selected from the group
fluore, chloro, methoxy, methyl, NMe;, NEt;, ethyl, propyl, t-butyl, thiomethyl,

20 trifluoromethyl, cyano, butyloxy, ethoxy, propyloxy, morpholine, 80;Me, C=0Me, COOH
or -CH,-COOH; w, X, y and z are independently 1, 2 or 3 and w + X is not greater than 4
and y + z is not greater than 4; B is -CH,-C(=0)- or —-C(=0)- ; D is -CH;- ; E is phenyl or
pyridyl; and one R’ is methoxy, isobutoxy, phenoxy, or cyclopropylmethoxy in the ortho
position of ring E.

In another embodiment of the present invention, A in formulas (I} and (I') is phenyl or
pyridyl optionally substituted by one or two groups optionally selected from the group
fluoro, chloro, methoxy, methyl, NMe,, NEt, ethyl, propyl, t-butyl, thiomethyl,
trifluoromethyl, cyano, butyloxy, ethoxy, propylexy, morpholine, SO:Me, C=OMe, COOH

30  or-CH;-COOH; w, x, y and z are independently 1, 2 or 3 and w + x is not greater than 4
and y + z is not greater than 4; B is -CH,-C(=0)- or -C(=0)- ; D is -CHy- ; E is phenyl or
pyridyl; and one R! is methoxy, isobutoxy, or cyclopropylmethoxy in the meta position of
ring E.

35 In another aspect of the present invention, A in formulas (I) and (I') is phenyl or pyridyl
optionally substituied by one or two groups selected from the group fluoro, chloro,



OR Ta or OCH2RI la where Rt la is phenyl, or a 5- or 6-menbered saturated
or aromatic ring containing one or two heteroatons and optionally
substituted by one or nore Cl-6 alkyl 5 groups, and nis0,1,2,30r4. to
provi ded that when E is phenyl and nis 1 then R is not a phenoxy group at
the neta- position of the phenyl ring E. In one enbodi nent, when A-B is
acetyl, tosyl or tertiary butyloxy-carbopyl (t-boc), then 15 D-E-(R)" is
not benzyl. To the extent that groups A (and its substituents), R2, R3, R4,
R5, DD EfE R, R and n informula (I") are the sanme as those defined in
formul as (I) and (1'), then the correspondi ng preferences and exanple
groups ref emethigxy.sneiiidMen NEss pikyl, mopylorhaiyladiomerhyl agflagramethy), c¥ange appl y

to f I I t of
anot her g1 oty “’Ince“‘fézrﬁ“'%*?%’f”%ﬁjzﬂéﬁg‘f SANG EI‘Q%’%IE&?“F& - R

Exanpl es of ¥ 8ud Z gre7nqeaeasientbyl W MORE NS BOt EFGAFRY thag frad Y, +n?glslnof 5“33“3"
het er oat onsthiaf @4 Bl(ﬂﬁ-cnﬂl@&mbw orf-'QT(ﬁtDW D ﬂ@yCHﬁl' W is phéﬂydaiﬂh-wk ; afy bxhed?l*' is 25

L, d daz Iyl ,
Poxazol 31, ROREHpherO L o8 pos TR of yi 111 hzol yi and {et razol yI.

Exanpl es of blcycllc 9- or 10-nenbered rings include indole, isoindole,

i ndol i ne, ; puri ne,
Ui nol i ne, T eRcHBEfheitBRERk kRIS Gp ldE LITGRAER (1 b ERE AL ATEYS

napht hyr i dumept&lbsatlﬁsm@bmesoohl @m;esuthqngﬁ can be present in any suitable ring
position 30 including suitable substituents on nitrogen atons. Aryl neans
phenyl or naphthyl fnxformula (1"), when R2 and R3 together with the
nitrogen to % 9 are attached form a 6-nenbered saturated ring
optional ly éontdfnlng ﬁ hetero-

mor phol i ne and pmﬁzg*d'

orn exanples of such rings include

p:pl n formula (1"), preferably the
ring Ais phenyl é )cé], N\OI yI i &yl each optionally substituted
as defined above, Prefer E'Z ubstiDUEeNtS i ncl ude chloro, net hoxy, nmethyl,
NMe2, NEt2, ethyl, propyl, t-butyl, thionethyl, trifluoromethyl, cyano,
butyl oxy, ethoxy, propyloxy, nor phol ine, SO2Me or C=OMVe. Preferably either
a single sufdsiituent

in which:
18
x and y are independently 1 or 2,

A is a phenyl, benzyl, alkyl, Cs4 saturated or partially unsaturated cycloalkyl, alkyl-aryl
naphthyl, a 5- to 7-membered heteroaromatic ring containing 1 to 3 heteroatoms, or & 9- or

20  10-membered bicyclic heteroaromatic ring containing 1 to 4 heteroatoms, each being
optionally substituted by one or more groups seleceted from halogen, cyano, CF3, OCFs,
C\.¢ alkoxy, Cy.s alkyl, Cy thicalkyl, SO,C; ¢ alkyl, or NR’R?,

R® and R? are independently halogen or C).¢ alkyl or R? and R? together with the nitrogen
25 to which they are attached form a 6-membered saturated ring optionally containing a
further heteroatom,

B is a group R*- R’ where R* is a bond, NH, O or Cy.4 alkyl optionally interrupted by NH
or O, and R® is C=0 or SO,

10
D is C)4 alkyl,

E is phenyl or a 5- or 6-membered aromatic ring containing one or two heteroatoms,



S is present or two substituents are present on the ring A In formula (1"),
preferably Bis a group R4- R5 where R4 is a bond and R5 is CO. In formula
(I"), preferably Dis a CH2 group. 10 In formula (1"), when Eis a 5- or

6- menbered aromatic ring containing one or two heteroatons exanples include
pyridine, pyrimdine, thiophene, furan @gd pyrrole. Preferably E is phenyl.
15 In formula (I1"), when R is OCH2B whére B is a 5- or 6-nenbered saturated
or aromatic ring containing one or two heteroatons and optionally
substituted by one or nore Cl.6 al kyl groups, exanples of suitable rings

i ncl ude tetrahydrofuran, tetrahydropyran oxazol e, isoxazol ethiazol e,

i sot hi | | f
2210 formis,( Fqg% éf%ﬁ MRS PRI PR he i A RBERE Rt by
pr opy! oxy,ORbefeQ{Hx & ﬁﬂﬁﬁﬁﬂ ﬂ@ﬁinﬂr6ﬂﬁﬁmbﬁ@dSﬂnﬂﬂﬁiwrwﬂnmﬂqnng
met hoxy, Chodtafing W@o‘ﬁ%@‘é’r@a’caﬁs hﬁdB {dn@l E}?’gfb% 1{‘!&%}’ tgrf‘etcfrqztﬂélrgrf,omé k?p or

di met hyl oxazol e.” In fornul a , pre erably nis erably n
is 1. 25 &RYRSai n conpounds of fornulas (1), (1) and (I") are capable of
existing in stereoisonmeric forms. It will be understood that the invention
enconpasses .all geonetric and optical isomers of the conpounds of formula
(D), (1')E§ﬂd (I") and m xtures thereof including racernates. Tautoners and
m xtures thereof also forman aspect of the present invention. 30 Preferred
conmpounds th ?Qf ent, i nvention include:

3- benzoyllblﬁé &t oxﬂbenzyl) 3, 9-di azaspi ro[ 5. 5] undecane,

3- (2- etthoxybenzyl ) - 9- (4- et hyl benzoyl ) - 3, 9- di azaspi r o[ 5. 5] undecanc,

3 [ (6-chl Qan¥Ed Mhfs e JEAHRGIMHd R1(ePR NRREPE Bhdloks ol ARARRL! ©L S- 5) und

eeane,
(4-([9- (2I§@%@ﬂ@53ﬁﬂ#ﬁ?ﬂ3ﬂﬁyﬁlazasplro[5 5] undec- 3-yl ] car bonyl } phenyl ) di met h
yl am ne,

3 (2 ethoéx%ﬁeé%k%mﬁwﬁguﬁ%h@@é%s%u&ﬂ?&ﬂ%hﬁ@&ﬁ%%ﬁﬂ&ﬁ%&}c%bgnﬁ(?&ﬁﬁﬂh&9[5 SJun

3 (4 butoﬂ)ﬁ@ﬁ&ﬁmﬁheﬂmﬁZﬁethoxybenzyl) 3, 9-di azaspi ro[ 5. 5j undecane,
1- (4-{[ 9-(2-et hoxybenzyl)-3, 9-di azaspi r o[ 5. 5] undec- 3-yl ] car bonyl } phenyl ) et ha
none,

3-(2-eth i nol i n-2: d d ,
S (4 ter B Kol Ol (o BRI B R R B R, i cane. s
4-{ 9- ( 2- éh bersyue(iZy hje-tBe Stk azthsqi dednbd b fondelas @) wha G2, teayhd benzoni t il e,

corresponding preferences and example groups referred to above in respect of formulas (T)

20 and (I') also apply to formula (1"*).

In formula (I’") the term alkyl, whether alone or as part of another group, includes straight
chain and branched chain alkyl groups. Examples of 5- to 7-membered heteroaromatic
ring containing 1 to 3 heteroatoms include thienyl, furanyl, pyrrolyl, imidazolyl, pyridyl,

25 pyrazinyl, pyrimidyl, pyridazinyl, triazinyl, oxazolyl, thiazolyl, isoxazolyl, pyrazolyl,
oxadiazolyl, thiadiazolyl, triazolyl and tetrazolyl. Examples of bicyclic 9- or 10-membered
rings include indole, isoindole, indoline, benzofuran, benzothiophene, benzimidazole,
benzthiazole, purine, quinoline, isoquinoline, cinnoline, quinazoline, quinoxaline, 1.8-
naphthyridine. Substituents on any rings can be present in any suitable ring position

30 including suitable substituents on nitrogen atoms. Aryl means phenyl or naphthyl.

In formula (I’*), when R? and R’ to gether with the nitrogen to which they are attached form
a 6-membered saturated ring optionally containing a further heteroatom examples of such
rings include morpholine and piperidine rings.
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met hoxy- 2- napht hoyl ) - 3, 9-di azaspi ro[ 5. 5] undecane,
9- (2- et hoxybenzyl ) - 3, 9-di azaspi ro[ 5. 5] undecane,

et hoxybenzyl ) -9-( t
! (
t hoxybenzoyl ) -3, 9-di azaspi ro[ 5. 5] undecane,
(
t

2:

2, 3-di chl or obenzoy
2- et hoxybenzyl ) -9-(
2, 3-di et hyl benzoyl 2- et hoxybenzyl ) -3, 9-diazaspiro[5.5]undecane, 10
4- chl or obenzoyl ) - 9- hoxybenzyl ) - 3, 9-di azaspiro[ 5.5Jundecane,

2- et hoxybenzyl ) - 9-( t hyl benzoyl ) - 3, 9-di azaspi r o[ 5. 5] undecane,

3, 4-di chl or obenzoyl ) - 9- ( 2- et hoxybenzyly) - 3, 9- di azaspi r o( 5. 5] undecane,

3, 4- di met hoxybenzoyl ) - 9- ( 2- et hoxybenzyl ) - 3, 9- di azaspi r o[ 5. 5] undecane,
2, 4-di chl orobenzoyl ) - 9- ( 2- et hoxybenzyl ) - 3, 9-di azaspi ro[ 5. 5] undecane, is
et hoxybenzyl ) -9- (4-isopropoxybenzoyl ) -3, 9- dlazasp|r0[5 5)undecane

et hoxyiBdermpia A9). prferablyithroying A 3 mheny aqéagwﬂ dpmobyl grenaédyheach

2-

2-

g ghgo;m t ham M shbdindred &tdagmgc?ww i’ﬁﬁ:ﬂ%ﬂ%ﬁhﬁﬁﬁ:ﬁtasﬁgﬂsl@e%ww BB, e,
) | Z

2- et hoxﬁgﬁgyﬁyp"@?{éz’n tPf89 ‘}é“@ éﬁ“%{éﬁgﬂﬂ B“’B‘) 4! “2 XY,

{[9 ( 2- eftiopyirepyyty, n&rpﬂmﬁne,mmerc@[c&@hunﬂe&rﬁﬂyém&aa biapielshsnaeyt ) di met h

m n

2- tﬁoxﬁﬁgrr?%‘f ?rtévo[bgbith%mqrgmefe&% ht?éH"Ed@l ]-3,9-di azaspi ro(5. 5] undecane

3-

(2- et hoxybenzyl) - 9- (4- net hoxybenzoyl ) - 3, 9-di azaspi ro[ 5. 5] undecane, (4-
(2-ethg 0 [ 4546 lie
enyl ) di ei‘ih@ﬁaﬁﬁyd] )'ﬁre?er%l?@ai§g g['é?l[pii R Qﬂ@l‘ék’i ﬁ'}xb&tﬁlréﬁﬂ@ﬁ is C=0. .
2- et hoxybenzyl ) -9- (4- propylbenzoyl) 3, 9-di azaspi ro[ 5. 5] undeeane, 25

2- Ch|0th§gﬁhﬁgH*p Yrdralily 02 4¥ Sgnzyl) -3, 9-di azaspi ro[ 5. 5Jundecane,
2- ethoxybenzyl F (trlfluoro hyl ) benzoy1) - 3, 9- di azaspi ro[ 5. 5] undecan

6-
) -
3-nme
) - 9-
(2-e
4-me

2- et hox yih €sramla) (1'9), wher Enid 4 Suaréomeinbarkd bonmdy kihg dofaiging pas bt fw@ 5. 5] undecan

2- et hox}ﬁ?ﬁozawes eé(mfla}fis %;Imdﬁ pﬁ"@’f‘%’f%@wm t}go@’e&? a@%ﬁf’? 8{'[501%] undecane,

3- chl or ®rfensblylfy/isipbermby| ) - 9- (2- et hoxybenzyl ) - 3, 9- di azaspi r o]

] undecane, 30

2-(benz%loxy)beq;y % [ (6-chl oropyri din-3-yl)carbaonyl ] -3, 9-di azaspiro[5.
ndeckne In fgrigua§}, w. G‘aniﬁﬂ%ﬂgﬁb where B iy a3- or m@sﬁﬂwpat@]qmmws yl
rbonyl) pingeyhthiidprinb vk & l'iB%aroatoms and optmnally substituted by one or more Cy.¢

L i e L L A e

zaspi ro[®
4- ({9- [ Asolchembetlyinzntey Jdoenizzold, imidSzolk, pp@sqle rrofotibg, pyrtele; Riophdreand durgd.) phenyl

et hanone,

[

2- (benz¥loxy)benz yl]-9- %4 eth¥l gnzoyl) - di azaspi ro[ 5. 5) undecane,
n formula (I'*), preferred groups for R mclude OCHZCH—CHL butyloxy, propyloxy,

benzyloxy, ethoxy, bromo, methyl, chloro, OCH,CN, fluore, methoxy, CF; or
OCH;R® where R is terrahydrofuran, tetrahydropyran or dimethyloxazole.

In formula (I""), preferably n is 1 or 2, more preferably n is 1.

25
Certain compounds of formulas (I), (I'y and (I'’) are capable of existing in stereoisomeric
forms, It will be understood that the invention encompasses all geometric and optical
isomers of the compounds of formula (I), (I') and (I'’) and mixtures thereof including
racemates. Tautomers and mixtures thereof also form an aspect of the present invention.

30
Preferred compounds the present invention include:
3-benzoyl-9-(2-ethoxybenzyl)-3,9-diazaspiro[5.5]undecane,
3-(2-ethoxybenzyl)-9-(4-ethylbenzoyl)-3,9-diazaspiro[ 5.5Jundecanc,
3-{(6-chioropyridin-3-yl)carbonyl]-9-(2-ethoxybenzyl)-3,9-diazaspiro[ 5.5Jundecane,

35 (4-{[9-(2-ethoxybenzyl)-3,9-diazaspiro[ 5.5Jundec-3-yl]Jcarbonyl } phenyl)dimethylamine,
3-(2-ethoxybenzyl)-9-[2-methoxy-4-(methylthio)benzoyl]-3,9-diazaspiro{ 5. 5]undecane,



3-(2-(benzyl oxy) benzyl ] - 9- (qui nol i n-2-yl carbonyl ) -3, 9-di azaspi.r o[ 5. 5] undecan
gi{Z-(benzyIoxy)benzyl]-9-(4-ch|oro-2-nethoxybenzoy|)-3,9-diazaspiro(SS)unde
ga??b FZ (benzyl oxy) benzyl ] -3, 9-di azaspi ro(5. 5) undec- 3-yl ) car bonyl ) benzoni tr
5|F2 (benzyl oxy) benzyl ]-9-(4-tert- buty*%enzoyl) 3, 9-di azaspi ro[ 5. 5] undecane,

(9-[2- (benzyl oxy) benzyl ] -3, 9-di azaspi r o[ 5. 5] undec- 3-yl } car bonyl ) benzoni tr

- (
- FZ ( bendy#-buoxpmmzeyl}-9-92-ethorybeniyd)-B B-dazgi gl Blphdecdnd)- di azaspi r o[ 5. 5] undec
[e, - ( benz}4 (ﬂgy?b '%’VPT“’@“(? Q‘aé?sgﬁ?fé Scl‘[’)ndﬁ%8))1]553@053’]5?*5%%%11@8?% 5] undecane,

~

2

3-[ 2- (Bé&z%@x@cﬁbﬂhﬂqqm@n( Bylvatbhoyly-B rdiampkpireds.Shudideraas pi r o] 5, 5] undecane,

2-(b | 5.5 d

ot biﬂ?y‘h 3*3“‘ e ﬁn%gzze‘ﬁ%ﬁ‘}%%%@?z%@‘?@%5§ IoBE P ] tndecane.

2- (hendyl tb@ﬂ??fllzjy} -AiappspirglS md@ ¢8)yi s atponyl tbeneenivds, . 5] undecane.

g- ( benaxt@mmﬁﬂzg 91 @nlethoty SLAmBhRey B BORRMEPirots Shidiéaas Pi T of 5. 5] undecane
2- ( ben3yPipiuebapeeuih2-(Zethonrhentitk 3 Bulizzasnitpl B3 yndaeantas pi r of 5. 5} undecane,
g- (be nzxiamysijdﬁnzgj I-(Barfethongiintoy)y 3 P-dtazAspidofs Siapddcand> . 5] undecane,
2
3
- ((
bo
2-
-({
th
2-

PRPPT PEEETES

-(b | 5.5 d

- (bensy S aEB B (G- SRR s S RERE R L i 01’5 5] undecane

- [e- (Mﬁglgdbmbyx)@ghM}eﬂmwtsmab{ﬂt%diyta)sp@[g-Sdimdzmp.l ro[ 5. 5] undecane, 20
gy[ 23 &@@ﬂ&’} ?r%)lﬁﬁ }ﬂethgﬁyegzd})l)asz9%&‘;5&9&5{5@]%‘3&@ yl )
(b gﬁpﬁ'@)ﬂ? %@??E%}]ll S(3-atharybeasbbPedingrsping oSlundeganspi r of 5. 5] undecane,
{9- [ 23f(j)maﬁﬁémbafzagﬁwg}@?at&xgb@éyml%ﬁhﬁsﬁ}qsaﬁﬁ:dé?cané} car bonyl') phenyl | -

)(/ 212@? 69?%!:%?]’59?‘13’1)99 (Hebapbrendah?-dirersRigidodsetfien s aspi r o[ 5. 5) undecan

15 3-(2-ethoxybenzyl)-9-(4-1sopropoxybenzoyl)-3,9-diazaspiro[ 5.5 undecane,
g (bengv} SR RERSY) .1 2idohiloyly s 4 HALAPFSBWiREAREY ] -3, - di azaspi ro(S. 5] un
2- ( bendy2-ehigrbenteyl)P-@-cthpxyoanzyl)G S-diraaspisal§ Slmdesans.- 3, 9- di azaspi r o[ 5. 5] un
a
2-

QJOO

r

_-b-

ecane,  3.2,3 dxmethoxybenzo 1)-9-(2- cthoxybenzyl) 3 9 dla/asplro[S S]undec

s P otp i o cccop 25 o1 vroeee
]

enzoy | Bo{[p-22-ethetytahydy bbuliamspirofd. Slanduodyyiharkony]) pRergt dinradmiing[ 5. 5] undec

-b
((32 pr opo>(< %de]m%;’ FB'ZYB [)3 ?m%hﬂs%fonyigbeng%ynw? di,az@spdr 055 %{]uxbdecht% 5j undeeane,
-(2-1 soblr(bﬁtilmbzl}ﬂy)) 93/(4( myﬂlpwmnmyy)r%%rdbéwir}ﬁélm@pmas pi ro[ 5. 5] undecane,
cane.

-{

- (

=]

4- chl oy2brIEWokyBmb - BRMah S pirct s $ITBLDSXMLBEERY | pheRidliydafmp ' o[ 5_S] und
(9 ( 2-F-Costhepperrah,3 (4 prepgbenzayld frdiagaspis Salwwdecsnsi 1] car bony! } benzoni tri |

ags  3-(2- chloroxsomcotmoyl) 9a(2-ethoxybe l) 3,9-diazaspiro[5.5]undecane,

2 SO0 Y BEREY b SR SEPEB hith SRRRRMAL 5 9 undecane,
3-(2- emoxybenzyl) -9-[4-(trifluoromethyl)benzoy} }-3,9-diazaspiro[ 5.5 lundecane,
3-(2-ethoxybenzyl)-9-(quinolin-4-ylcarbonyl)-3,9-diazaspiro{5. 5]undecane,
3-(3-chloro-2-methylbenzoyl)-9-(2-ethoxybenzyl)-3,9-diazaspiro(S.5Jundecane,

30 3-[2-(benzyloxy)benzyl]-9-[(6-chloropyridin-3-yl)carbonyl}-3,9-diazaspiro{5.5]undecane,
[4-({9-[2-(benzyloxy)benzyl]-3,9-diazaspiro| 5.5]undec-3-
yl }carbonyl)phenyl]dimethylamine,
3-[2-(benzyloxy)benzyl]-9-[2-methoxy-4-(methylthio)benzoyl]-3,9-
diazaspiro{5.5}undecane,
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17 ,
3- (2-T sobut oxybenzyl ) - 9- (pyri m di n- 2-yl car bonyl ) - 3, 9- di azaspi r o[ 5. 5] undecane

3- (2-1sobut oxybenzyl)-9-(pyri m din-4-yl carbonyl)-3, 9-di azaspi ro[ 5. 5] undecane
é- (2-1 sobut oxybenzyl)-9-(pyrimdin-5-yl carbonyl) -3, 9-di azaspi ro[ 5. 5] undecane

3-(4-ch|orobenzoyl)-9-[(6-isobutoxypyridﬁn-Z-yI)nethyl]-B,Q-diazaspiro[5.5]u
ndecane, s 2-(4-chl orobenzoyl)-7-(3-phenoxybenzyl)-2, 7-di azaspi r o[ 35] nonane,
2- benzoyl - 7- ( 3- phenoxybenzyl ) - 2, 7- di azaspi r o[ 3. 5] nonane,

3- ( 2- i sobut D4HER2Y b2tk pibengEz3, D-ddez ydpiraf Soijimde-33y] Peatbonzbpliny Mtbarheindecane

é- (2-1isobut onBbéﬂ’ﬂ%?’Syﬂﬁ)m@lw (é‘ﬂﬁyﬁ’eﬂz‘w ?ﬂ@ﬁ%p)m@ ﬁjuﬁqeﬁinﬁwl ro[ 5. 5] undecane

3-[2-(benzyloxy)benzyl]-9-(quinolin-2-ylcarbonyl)-3,9-diazaspirof 5.5 undecane,

3- (21 sobut 2Ky HERZ NSk RYSIcHrohs Kfihzbstss $-ShARARRS SRbGecghendecane.

3 ( 2- i scbutbihPuar(bsnzyloayibpgailcs.brdgzgapiraiSodmydey-33yl beachomyBbgmzewifrile.5] undecane,
3- (4- chl or oENgRY; Yie:S)BeRnfI Y (4 Ao Ay bLABVH PV AAERENS B sSFuein@z aspi r o] 5. 5] und

ecane,

3- (4-chl or o*b&ﬁz[agﬂv9nzglowbewﬂrfﬁ?ﬁxagasyrrﬁ§tilwyyﬂéesﬁkgﬁrqansl)@enama&ra@p. ro[ 5. 5] und
ecane, 3- (B¢ z‘ge oxy§oehzy 1]-@@%&?56&6&2 bénzayl%%axmﬁw[sgjmaida\ﬂﬁecane
en

o BB I S e

C8%%ndecane
- benzowyl - B-[Z2@esnyindyibenpd 93 nethollybtinaay s bordidzasfho{t flaadsvane,

:E?Sf l(JrZO?lls%gBQb Q}B"g‘&%f’?ﬂg%ﬂ%}é@%@ [ﬂfﬂggwﬁﬁi&ﬁ[?kk&gony?} qui nol i ne,
-{[2-(2-i %M@M%ﬁh?ﬁ@@ dilgrokenrioyH{0- &PMBHGSQI]MP@@MI }qui nol i ne, 20
-(2- 'SObUtﬁW@@ﬁﬁdey)b%niﬁwJ(ﬂh{%ﬂ%lﬁé yb)dxa%a ﬂ[ﬁﬂﬁﬁd&h&&[f 5] decane,

-(4- chloroben 1.SO utoxybenz I |azasp|r05 ] nonane,
- (4-chl or ob 5‘{4";05‘7)"(‘32435}1%%& HB‘T'FE% ‘3"230?13'&:' Ydigaspirlp 3ludpcsRane,
- [ (5- chi orppRmemiyRixyioeazyl PO04isbpRpbdybeanll)iapiaenpirb(5-SJuettinaz aspi r o[ 5. 5] un

d

36((:gn|esobut 3ol benariary tbsnpr P-4 ParbihayDiA Q- AagasR P-4 geAns, o5 i r of 5. 5] undecane
, ZS 3-[2-(benzyloxy)benzyl]-9-(2-chlorobenzoyl)-3,9-diazaspiro[ 5.5 jundecane,

3- (2-1 sobut:pvRenZ eyt §-ba, SuRnanelybeasyd BYEDMircts S1llaeas Pi 1 ol 5. 5] unde

cane,
3- ( 2- i sobut?obeyleseriaxy)bgnzd)-3-{}mnaphthoyl)t3.9-dingaspirolpiSiendasangy | - 3, 9- di azaspi ro[ 5,
5] undecgne, 3. ((9 [2- benzglo %)benzyl] -3, 9-d1azasp1rol[5 Slundec-3-

oommoommmoooow

3-(4-chl oro IS?‘H@ oxybenzyl) -3, 9-di azaspi r o( 5. S] undecane,
3-(2- |sobut -2-thienyl)carbonyl]-3,9-di azaspi ro[ 5. 5] un

decane, 3-[2- (benzyloxy)benzyl]-9 (4~ methoxyhcnzoyl) -3,9-diazaspiro[5.5Jundecane,

3- (4~ ohl or opena sy et ARG R aRBhATEMIEL DA ibolfhBaApPi oL 5. 5] undec

ane,
3-(2-i sobutd@ctlyjﬂammy,l )-9-[4-(tritluoronethyl)benzoyl]-3, 9-diazaspiro[5.5]unde
cane, 2-(bengyloxy)benzyl]-9-(2-chloro tinoyl)-3,9-diazaspiro[ 5. 5)undecane,

3-[(6- cf‘ul oro})y(rf%yoxg) e? y] (ony‘l)ﬁ lsgnxc%u}ogo)bu Og?z 8“0[ ] 5’%&9 di azaspiro[ 5. 5]
undecane, 2 (benzylcxy)benzyl] 9—[3 (tnﬂuoromethyl)benzoyl]-S -d.mzaspnro[ STundecane,

3- ( 2- i sobutzopybenFokyheniy6s-wttHfth@pmetiyhbarzyyl)-8 Ardianypilo] S SRmdécags s pi r of 5. 5]
undecane, 3-{2-(benzyloxy)benzyl]-9-(quinolin-4-ylcarbonyl)-3,9-diazaspirof 5.5 Jundecane,
3-benzoyl-9-(2-propox ybenzyl)-3,9-diazaspiro[5.5]undecane,
3 3-benzoyl-9-[2-(tetrahydrofuran-2-ylmethoxy)benzyl]-3,9-diazaspirof 5. 5Jundecane,
3-(2-propoxybenzyl)-9-(pyridin-3-ylcarbonyl)-3,9-diazaspiroe[ 5.5Jundecane,
3-(2-isobutox ybenzyl)-9-(pyridin-4-ylcarbonyl)-3,9-diazaspiro{ 5.5 Jundecane,
3-(4-chiorobenzoyl)-9-[2-(pyridin-2-ylmethoxy)benzyl]-3,9-diazaspiro} 5.5 Jundecane,
3-{[9-(2-isobutoxybenzy})-3,9-diazaspiro[ 3.5jundec-3-yl)carhonyl benzonitrile,
15 3-(2-isobutoxybenzyl)-9-(pyrazin-2-ylearbonyl)-3,9-diazaspiro{ 3.5Jundecane,



3-[(6-chl oropyridin-3-yl)carbonyl]-9-(2-isobut o.x.ybenzy-im)“- 3 9"-“di azas»ﬁi' ro[ 5. 5]
undecane,
3-(2-chl oroi soni cotinoyl)-9-(2-isobut oxybenzyl) -3, 9-di azaspi ro[ 5. 5] undecane,
35
3- (2-isobut oxybenzyl)-9-(quinolin-2-ylcarbonyl)-3,9-di azaspi ro[ 5. 5] t ndecane,
2-[3-(4-chl orophenyl) propanoyl | -7-( 2- phia,PoxybenzyI )-2, 7-di azaspi ro[ 3. 5] nonan
e, WD 2005/040167 PCT/ SE2004/ 001522 18
3- (2-i sobut oxybenzyl)-9-[(1-oxi dopyridin-3-yl)carbonyl]-3, 9-di azaspi ro[ 5. 5] u
ndecane, 3- 5?_,-qilpyri di n- 4-yl met hoxy) benzyl ] - 9- (pyri m di n-4-yl carbonyl ) - 3, 9-
di azaspi r opH243ctmigamnay])-9-(pyrimidin-2-ylcarbonyl)-3,9-diazaspiro[ 5.5 Jundecane,
2-(4-chl or I 519 X -iﬁstlﬂflﬂ Wg} - - dli kT ndecane, s
9- E 2-1i sobutg g?(%)gﬁdgﬁt%n%ﬁ ? go | cot ?ﬁr%y - oéylg'?%z@é%a@%ﬁés g‘{ﬂ g%%]ejééane,
2- ( 3- f i uoyPyZgsobpioxdisparibRyBEHRdin-IYlogrene)>3 dpdinesbBiref Shddecana,
-(2-1 S0bUBc(liéchl%fb?b%hﬁoyg:s(-Heiimbfo&yﬁmdhﬁéfybﬁﬁﬁi )]:£9.%i££s?ﬁﬁ§%]ﬁl% ag] Undecane,
-(2-isqgbu nzyl)-2- rJj di n-4-yl tyl 2, di azaspi Fo[ 5. 5] undecane,
s S U a7 sl b Lol cay
- ( 2- i sobuféentryhZy(3-phehoxglomzylpL2i digraspirof3 Simmaaspi r o[ 4. 5] decane,
-(3-furo i ' o) cane
- E [ 2-(2- ?llgz)(%éiog%l) MI§§§P§{H§¥%%%§%%P%{@Z g’igiégcz? Lﬁ?ﬂ%&?@%ﬁ%ﬁ’} qgui nol i ne,
- ( 2- i sobuBd#j1ERPFYbenz-fypyriflanin-ylcabeny)-3.0 Zliqpastiirera&jpndespre, 5] decane,
- E ézl- chi or Qk(ﬁli%)@ﬁﬂokYb%nﬁ )-bqpﬁﬁ?a%b@?@b%:ﬁ-&fa%ﬁﬁagg ﬁlgieéaré] nonane, is
-(2-isobu nz -7- ni c noyl - - aspir . 4] nonane,
(5 iboy PrEYRPRt Rkt ki mer e p ety 2 dp e a[%@f} GHRE,
- E [27_- ( 25 i §e(%whhmbbmyw-sy532Cp_§’lrigiimak-a]$rmthoa&)@lem]yﬂﬂeh9-ﬂ_ia¢h§pdm[ﬂoﬁ]ﬂiide};mi, nol i ne,
-(2-isobu e - - 240 nonane,
-[ (4-chl o?ggﬁgﬁwg%gtﬁ% ‘*[PI”fl gﬂﬁ%%%tagog%g%}zf?l %7’9 glh%%?rg?z’i@{ﬁdreg > 5] nonane,
0 3-(3-furoyl)-9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5 Jundecane,
- [ 3- (4- chBqpagpheieyybeRzAPIPMhibnylcAFomg) B RIMBRPENS)5TdndécHeazaspi r of 3. 5] nonan
L[ 3- (45 chPdrEBREbs Iy Erisortobeny Db dieaapbals AJrydesans. §i azaspi r of 3. 5] non
: 3-benzoyl-9-(2-isobutoxybenzyl)-3,9-diazaspiro] 5.5 lundecane,
4-chl o - o - - 2, 7-di azaspi r o[ 3. 5] nonane,
El- chl or ggg%@%w?@qﬁh %ogé%%nt%&?%%%y %@mﬂdg%ﬁéspi _ro[.4. épl] noLane?
4- chl or t&srEbipplutaxybonzyReh s diasawmirg|4)s]decr’-wlearbonyt jaBeliag. nonane, 25
2- (benzylxy)-Renaytyberdzy()%, glali0h .sgaéds-gll]aarsﬁrgz)?&% igd,4. 4] nonane,
2-1i sobu%gz bgnz Itg - 9-1% |Xr}g$.| 0-%s bgg %%6%):3 - di azaspi r o[ 5. 5] undecane,
2- i SBbulBKHPERITYYNGY g{ﬁ) 1?1‘-2?1# e % PyOI419%68R5 1 o( 5. 5] undecane,
2-(4-chlorobenzoyl)-7-(2-isobutoxybenzyl)-2,7-diazaspiro[3.5 Jnonane,
2-(4-chlorobenzoyl)-7-(2-phenoxybenzyl)-2,7-diazaspiro{3.5nonane,
3-[(5-chloro-2-thienyl)carbonyl]-9-(2-isobutoxybenzyl)-3,9-diazaspiro[ 5.5 jundecane,
3-(2-isobutoxybenzyl)-9-(1 H-pyrrol-2-ylcarbonyl)-3,9-diazaspiro[5.5Jundecane,
25 3-(2-isobutoxybenzyl)-2-[4-(1,3-oxazol-5-yl}benzoyl]-3,9-diazaspiro{5.5Jundecane,
3-(2-isobutoxybenzyl)-9-[4-(1H-1,2 A-triazol-1-yl)benzoyl]-3,9-diazaspiro[ 5.5 lundecane,
3-(4-chlorobenzoyl)-9-(3-isobutoxybenzyl})-3,9-diazaspiro[ 5.5]undecane,

[
e
[
-
(
[
(
(

3-(2-isobutoxybenzyl)-9-[ (5-methyl-2-thienyl)carbonyl}-3,9-diazaspiro{ 5.5Jundecane,
3-(4-chlorobenzoyl)-9-[(3-phenoxy-2-thienyl)methyl]-3,9-diazaspiro[5.5jundecane,

30 3-(2-isobutoxybenzyi)-9-[4-(trifluoromethyl)benzoyl]-3,9-diazaspiro[ 5.5Jundecane,
3-[(6-chloropyridin-2-yl)carbonyl]-9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5Jundecane,
3-(2-isobutoxybenzyl)-9-[(6-methylpyridin-3-yl)carbonyl]-3,9-diazaspiro[ 5.5 Jundecane,
3-[(6-chloropyridin-3-yl)carbonyl]-9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5Jundecane,
3-(2-chloroisonicotinoyl)-9-(2-isobutoxybenzyl)-3,9-diazaspiro[ 5.5 Jundecane,

35 3-(2-isobutoxybenzyl)-9-{quinolin-2-ylcarbonyl)-3,9-diazaspirof5.5Jjundecane,
2-[3-(4-chloropheny!l)propanoyl]-7-(2-phenoxybenzyl)-2,7-diazaspiro{3.5]nonane,



2- i sobut oxybenzyl
2-1 sobut oxybenzyl

(pyridin-3-ylacetyl di azaspiro [4.5] decane,
(pyridin-4-yl acetyl di azaspiro[ 4. 5] decane, 30
2- i sobut oxybenzyl (pyridin-2-yl acetyl

(

(

) )-2, 8-

) )-2,8-di _

) ) 7-di azaspi r o[ 3. 5] nonane,
2- i sobut oxg besayiy pyridin-3-ylacetyl) 7-

) 2,

) s

1 1 q“ll 1 1 1

di azaspiyQl.3 onane,
2- 1 sobut oxybenzyl pyri di n-3-yl car bony 8- di azas) &&E‘f@]ﬂ@ﬁlﬁ?@cane,

( 2
( 2
( 2
( 2
(2-1 (pyridin- yl)-2, ¢
(2-i sobut oxybenzyl i soni cotinoyl - & 8-di azaspi ro[ 4. 5] decane,
(
(
(
0
(

2-
2-
2-
2-
2-
2-

2- i sobut oxybenzyl ) -2-(pyridi n-4-yl acetyl)-2, 7-di azaspi ro[ 3. 5] nonane, 35

2- i sobut oxybenzyl ) -2-(pyri di n-2-yl carbonyl) -2, 8-di azaspi ro[ 4. 5] decane,

2-1 sobut oxybenzyl ) - R—»ép ridin-2-ylacetyl)-3,9-diazaspiro[5. 5] undecane, WO

5/ 0401 872 peobuioxylrys ﬂflgzgmdqundm& -ylcarbonyl]-3,9-diazaspiro[5.5jundecane,

2-i sobut l e E ' Mloe vflizagaspi r o[ 5. 5] undecane,

céﬁ; sob%&ﬁ?ﬁgﬁgﬁzﬁ?%%@?ﬁ%ﬁaﬁga&nggysl?%- 3|,09- di[ azalspi ro[5.5] und

7- E gl soEat-(déciahﬁmtmntdyi)@—(Z}i&bbwtpxybanmpaﬂhmydp;mI_Zi.glui(ijk:leam pi ro% g g} nonane,
-(2-1 sobyt - . 0= 3- N - di_ azaspi ro[ 3. 5] nonane, s

7-(2-i §ob§f@§¥%§%§¢ﬁjﬁ&§%%¢%gl ?ﬁozyﬁ.ﬁ%&gg Q%{Ezs Atgrbdle?ag[e 3. 5] gonane,

3-(2-i sob@t(é#%@é’ﬁii]@)rls@u(@&ypmzdﬁ‘r%s?:dlaéaﬁmr@{éﬁﬂl)nd@w@wdi azaspi r o[ 5. 5] undecane,

g' (2-1 S0b@tﬁﬁyﬁﬁf&%%ﬁ)-@q&iﬁ%ﬁblylba?cfo‘ﬁﬁrﬁéﬂd?@iﬁifdsﬂyﬁﬁs%]ﬂid@@ﬁé,p' ro[ 5. 5] undecan

3. [ 4- ( 1+ Orkdsehutoxybepey g pagdin-doripostyls,Buliasaspirels, Jvndesans, di azaspi r of 5. 5] und

ecane,  5-%(4-chlorobenzoyl)-2-(2-isobutoxybenzyl)-2,7-diazaspiro[4.5)decane, o

[9-(2- ;5O QAR 5.7l RS RLS, Pafi bR adkaad, car bony! hpyri di n-2(18) -0

ne,

3- {[ 9- ( 2- iTs@Hurckybenisghutoxybenzyl) s hdigraspirel 4o drsaiess - 3- yI ] car bonyl } pyri din-2(1
R) - one, 2-{[2-(2—isobutoxybenzy1)—2,7—diazaspiro[4.5]dec-7—y1]carbonyl][ uinoline, _

3 (2 oy e L Sh ot Y8R 3 T AL MRS Yl ks - azaspi rol . 5]und

ecane, cane,

3- ( 2- i sobut@xchhestrynb)ylP7{2isobithyytesznyl)-2,0idiazaspirpf43)|Remtinaz aspi r o[ 5. 5] undecane,
3- [ 2- ( gyl 0prQRTSh A0 HOEN A koSt F ARk ERIbAMhsing- di azaspi ro[ 5. 5] undecane

3-[ 1- ( 2- | SoBimherigohranypenzyd-3, tdiraspiroddinerans- di azaspi r o[ 5. 5] undecan,
1s 2;1[7-(2-isobutoxybenzyl)—Z,7-diazaspiro£4.4]non~_2—charbon¥1}%ui%oline,

2;12,( 6- gs??u Zg%%%}% 17%%]%%;;1@%%?’?9@:% - di azaspi rlo[ 5. 5] undec

0

8
8
7
7
8
8
7
8
3
2
3
3
e
7

in
Wi%ﬂ&f’?ﬁnﬁz yl car bonyl ) -3, 9-

di azaspi r o} 34 ohlungRaniiacetyl]-7-(2-isobutoxybenzyl)-2,7-diazaspiro[3.5|nonane,

3-1i i coty | 39-{2- - h - - . : = di i 5.5
]u'nZZQ%QﬁZ,f—ﬂ%rcé%ﬁépils%ﬁﬁ%%?@i‘lg%(%ﬂ%%%f%@%%ﬂ%%”.‘é%%?@?ﬁé}glr?b.fﬂ?% 5751 undecane.
20 2-[3~(4-chlorophenyl)propanoyl]-7-(2-isobutoxybenzyl)-2,7-diazaspiro[3.5jnonane, |

3- (2- i sobul X YRBRAPKEIYIEcdtA]-T AR idBhtoR FRInz)-2 [7) Besagad[ 3.5 holadi azaspi ro[ 5. 5] und

g??g gni c ot3-Hegplorgbanzoyly 7-{3-isobutprybensillidy sUAZAIpI HEUARA - 3, 9- di azaspi ro[ 5. 5] u

ndecane, 2-(4-chlorobenzoyl)-7-(2-phenoxybenzyl)-2,7-diazaspiro[4.4]nonane,

4-{19- 2~ 1 5pbuL OXYRGRENI - A ReflbRBESRIH A PRl dpLas Afendae | car bonyl } benzene
3-(2-1sobutoxybenzyl)-9-(quinolin-3-ylcarbonyl)-3,9-diazaspiro[5.5]undecane,
3-(2-isobutoxybenzyl)-9-(pyridin-4-ylacetyl)-3,9-diazaspiro[ 5.5 ]Jundecane,
8-(2-isobutoxybenzyl)-2-(pyridin-3-ylacetyl)-2,8-diazaspiro[4.5]decane,
8-(2-isobutoxybenzyl)-2-(pyridin-4-ylacetyl)-2,8-diazaspirof4.5]decane,

30 7-(2-isobutoxybenzyl)-2-(pyridin-2-ylacetyl)-2,7-diazaspiro[3.5]nonane,
7-(2-isobutoxybenzyl)-2-(pyridin-3-ylacetyl)-2,7-diazaspiro[3.5]nonane,
8-(2-isobutoxybenzyl)-2-(pyridin-3-ylcarbonyl)-2,8-diazaspiro[4.5]decane,
8-(2-isobutoxybenzyl)-2-isonicotinoyl-2,8-diazaspiro[4.5]decane,
7-(2-isobutoxybenzyl)-2-(pyridin-4-ylacetyl)-2,7-diazaspiro[3.5]nonane,

35 8-(2-isobutoxybenzyl)-2-(pyridin-2-ylcarbonyl)-2,8-diazaspiro[4.5]decane,
3-(2-isobutoxybenzyl)-9-(pyridin-2-ylacetyl)-3,9-diazaspiro[ 5.5 Jundecane,



sul f onam de,

8- (2-i sobut oxybenzyl)-2-(pyridin-2-ylacetyl)-2, 8-di azaspiro[ 4. 5] decane, 25
3-(4-chl orobenzoyl )-9-[(2-isobut oxypyridin-3-yl)nmethyl]-3,9-di azaspiro[5.5]u
ndecane, WO 2005/040
3-[(2-isobutoxypyﬁié?%-S-yl)nethyl]-g-isonicotinoyI-3,9-&?3?&?&WWBF@.5]undec
ane, 3-[(2-isobutoxypyridin-3-y|)nethﬁj]-9-(pyrinidin-4-y|carbony|)-3,9-

di azaspi ro[ 5. 5] undecane,

9- (2-i sobut oxybenzyl ) - N- 3-t hi enyl - 3, 9-di azaspi r o[ 5. 5] undecane- 3- car boxami de,

o)

N- ( 4- chl oBdpisehyioxytened)-PLpiridivdphacaty)h-3,9-8j@asgpirapeldpideoit®, 5] undecane- 3- car bo
xam de,  3.(2-isobutoxybenzyl)-9-[4-(2H-tetrazol-5-yb -3,9-diazaspiro[5.5und

9-(2-i sobut(ggésyﬁ)blér(lnzq{/Ie)n'-lel2 g - éhdenzlazg hyy))-%nzgjflwgzé?szaisprngk. u]nu?lc 1é%’an,e- 3- car box
am de, 7-(2-isobutoxybenzyl)-2-(pyridin-2-ylcarbonyl)-2, 7-diazaspiro] 3.5 nonane,

9- E) 2-1 SQgGI(DX%b@ﬂoinehzﬂ)—DQpﬁrﬁﬁﬁ-ﬂimwdrm)w-hiaﬁasgir@@mhé,o[ 5. 5] undecane- 3-c
ar boxani de,,, . o . .
9-(2-i §obEﬁ%}%‘éﬁ?ﬂﬁW'%??WG@HWX%;Q@&?%Q%%[_BiSJ‘bO[n%I.leB] undecane- 3- car boxani de,
N;j( 2, 3- di3Bj(@lﬂsmbutobﬂrmmﬁwf(h—oﬁuws))mgohi@yl)%dlamspbe[ﬁﬂm%@r@; di azaspiro[ 5. 5] u
ndecane- 9%@]&3; . in-2- -3.9.di i

N (2, 3-di a§%’?sggﬁ{0§ en %gi(géﬁ%%a%?}/z[ )519&91'?%n£]-1)| 33’?)&%%?&8?@%’“??—%@9- di azaspi ro(5.
5] undec ané:[4agllgam5}g§<§n]i-m]é’qenzoyl]-9-( -isobutoxybenzyl)-3,9-didazaspiro] 5.5]Jundecane,

N- (2, 6- di shj[o(PRYktEkybedz)-,9 Ai2spirs FsTuades Befuthondl) Byidia ey 6( 5. 5] undeca

21 8D S 3 o sl Ty Beavileomens BYidin 20 0 5. 5) undeca

ne- 3- car BaR-asvbdexybenzyl)-9-[3-(2 H-tetrazol-5-yl)benzoyl]-3,9-diazaspiro[5.5 Jundecane,
9-(2-i S0bg%)gngéeagf&%&ﬁ%bl@lns@wfésﬁe&iﬁowrs?maiazaé{)i}a[&sﬁaﬂ%%@,spi ro[ 5. 5] undeca

ne- 3- car am de, . . .
9- ( 2- i sobatldxsiarronyjusihenimgyl-2dsanicntinodslh?-Aigparsolimdwidsi@es- car boxani de,
g 05 :||\|- bgnzgL[iQg{i@bh@@ﬁ;}mﬁydﬂqﬂ]ayﬁs)onﬁpﬁmmap@ﬁpia&pjfo[s.S]undecan,

. 5] undecane- 3-carhoxa . .
N-cycl 1c§he§ 3?@-59?@9%%@%@%%%%‘% ll]-)9:1§c3néqogln %)ﬁlg’s%fhr%ztsgl.r% lﬂ%dg §he: 3- car boxani de
, 3-[(6-isobutoxypyridin-2-yhmethyl]-9-(pyrimidin-4-ylcarbonyl)-3,9-
N- (tert-butylhirdrs(Auhdbeitel oxybenzyl) - 3, 9-di azaspi ro[ 5. S] undecane- 3- car boxam
de, ethyl . T ’ . .
N-{[9-( 2}1i3§&¥éﬁ°6‘?9ﬂegni%/‘[@'—@?@lﬁﬁﬂa‘f‘a%}'WB?’@f]gﬁnﬁﬁlé‘eaﬁ’g'§la§45)’gapt§éﬁ‘§ﬁe?@eyci nat e,
N- cycl opentiydnictibdylis@bplienxysthenzy)-),9-3i2agpirafsadimdeodids, 5] undecane- 3- car boxam d
e, is , . .
N (2, 2di CHES OB Y2 (13- PSR Sk B R YT 3 i B P PR dec ane- 3-
car boxam ddgonicotinoyl-9-[2-(1,1,2,2-tetrafluoroethoxy)benzyl]-3,9-diazaspiro[ 5.5 ]undecane,

9- (2- SObUt GXYRERBNbXyHnAyR)- SBIED ARG fuhde3aifl- Sy B&ABGHyI ezt undecane- 3- car b

oxam de, )
9- (2-i sobSE Bz y1 ) - N- (4- t net hoxypbenyl ) - 3, 9- di azaspi r o[ 5. 5] undecane- 3- car
boxani de, 8-(@tifybutoxybenzyl)-2-(pyridin-2-ylacetyl)-2,8-diazaspiro[4.5]decane,

4 ({19025 G QRIS BARSARY &r-idtadk BARRR SRRt 89 Rspitol £ Sfuh@ddihd, am o) benz
1 3-[(2-isobutoxypyridin-3-yl)methyl]-9-isonicotinoyl-3,9-diazaspiro[5.5]undecane,
3-[(2-isobutoxypyridin-3-yl)methyl]-9-(pyrimidin-4-ylcarbonyl)-3,9-
diazaspiro[5.5]undecane, ' '
9-(2-isobutoxybenzyl)-N-3-thienyl-3,9-diazaspiro[5.5Jundecane-3-carboxamide,

30  N-(4-chlorophenyl)-9-(2-isobutoxybenzyl)-3,9-diazaspiro[ 5.5]undecane-3-carboxamide,
9-(2-isobutoxybenzyl)-N-(2-phenylethyl)-3,9-diazaspiro[5.5Jundecane-3-carboxamide,
9-(2-isobutoxybenzyl)-N-[2-(2-thienyl)ethyl]-3,9-diazaspiro[ 5.5 Jundecane-3-carboxamide,
9-(2-isobutoxybenzyl)-N-2-thienyl-3,9-diazaspiro[ 5.5Jundecane-3-carboxamide,
N-(2,3-dihydro-1-benzofuran-6-y1)-9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5Jundecane-3-

35 carboxamide,



zo et hyl
3-(([9-(2-isobutoxybenzyl)-3,9-di azaspi ro[ 5. 5Junder - 3-yl ] carbonyl } am no) benz
oat e,

N- ( 3-chl orophenyl ) -9- (2-i sobut oxybenzyl ) -3, 9-di azaspi ro[ 5. 5] undecane- 3- car bo
xam de, : :
9- (2-i sobut oxybenzyl) - N- (4- met hoxybenzyh) - 3, 9-di azaspi ro[ 5. 5] undecane- 3-carb
oxam de,

N-[ 2- (4- et hyl phenyl ) et byl ] - 9- (2-i sobut oxybenzyl ) -3, 9-di azaspi ro(5. 5] nndecane
-3- carboxam de, 25 L. . , .

9- ( 2- i sobu¥-6%F198rydea-1.4hepzediorinetybiv2pselwenybenzyl) B hdiazgspiref Slwgem@ec ane- 3- ¢

ar boxam de3-carhoxamide, _ _ _

N (3 cyanqphepul dicdosymiaks Lo RS ety 538 BB S s ik gl cane- 3- car box
9- ( 2- i sobuarboyhmidzy! ) - N- ( 2- met hyl phenyl ) - 3, 9-di azaspi ro[ 5. 5) undecane- 3- car bo
xam de

9-(2-i :ssobulg'gxlyar}%%zz?/ﬁhia-d W?134'#é?f17§71531?1%wan7§' ,1)93-’%[#5%558 B'PLSOS[]%’?dgﬁ?ﬁ@éc ane- 3-car bo

xam de, carboxarnide,

iég].zaie,sob %%@&%%%ﬁ%ﬁa é%@%gyﬂ&é?gy}gﬂ'ﬁﬁ?ﬁhr[ S fndlcunggcane- 3- car bo

2!
N (2, 6- di caTbgxapienyl ) - 9- (2-i sobut oxybenzyl ) -3, 9- di azaspi r o[ 5. 5] undecane- 3-

car boxanmi ,2-isobutoxybcnzylg-N- henyl)-3,9-diazaspiro{§.5Jundecane-3-carboxamide
N (3, 4-di oropg f}'l % -(2-1S0 blt oxxben ““? 9-d3; azaspir, [5. 5] undecane- 3-
car box¥ni d&benzyl- -? -1sobuto enzy?)— 9-diaz sp:rofSY Jundecane-3-carboxamide,

N- (3, 5- di QbtypilshpkerBH2) isshui@eybamiyl)tiIpitaenpitd]s:Juliectinedasioxamile5] undecane- 3-

car boxam gg,. Y 2O . ) ,

N- (4-chl 09\58 %'R%y}):%(-z( 'ﬁgl?ué%xlggff‘nﬂyt;’égng’g?ﬁsp'f?[gﬁm%%agﬁﬁrcé‘fhé).x%']"{f'ﬁtiec ane- 2-carbo
xam de,  ethyl N-{{9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5Jundec-3-yllcarbonyl } glycinate,

\- (4- ol orapgiesed B ArobBRyteRtPe0a Mk sphol5 SHRdRER 3-eliforahsleg ane- 7- car boxa
N- ( 4° cH obPutsichloropenzyl}- 2 (sisoluonbanayiy3. & diszaspiroldnndscabe A nonane- 2- car boxa
m de, i0 carboxamide, _ _ _

r'\nF fj‘e‘ chl oloBNEMtokyent ) M AOHERIUBREFN-3,0 Zaza iR SR deRhnd: RLISNARGE2 - car boxa
9- ( 2- i SOb@tH@xyubsroxybenzih\-@-wethémyipbératy3 .y slidzaspirg( 3 S18ndegticedzcaipivanfids, 5] undeca
ne- 3- car e 8.9 3 9_di i 3. i

NT (2 ol rREAX T 2 e B YIS P TR o) undeca
ne- 3- ®arl§ E;dﬁ(ﬁ ~(2{ispbutoxybenzyl)-3,9-diazaspiro{ 5.5 jundec-3-yl]carbonyl } amino)benzoate,

9-( g i s0bmaw@«gagseh}bi&@(i&w&kpwn@ﬁ%ﬂ&imkﬁmy.lsjmaec%né:lmm@dzﬁiaéﬁ- 5] undeca
ne- 3- car hoxam,de . . . .

N- [ (4- chi SROpHPHARY TSN ey beastich S dipmasnisghs) Shundscate :0heids: 5] undeca
ne- 2- car Deilaf#iatieylphenyl)ethyl]-9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undecane-3-

3-(2-i soblé%ﬂgé,ygﬁagyl )-9-(2-thienyl sul fonyl)-3,9-diazaspi ro[ 5. 5] undecane, 20
3- (2-i sobutoxybenZyl ) - 9- (phenyl sul fonyl ) - 3, 9-di azaspi r o[ 5. 5] undecane,

235 9-(2-isobutoxybenzyl)-N-(4-isopropylphenyl)-3,9-diazaspiro[5.5Jundecane-3-carboxamide,
N-(3-cyanophenyl)-9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undecane-3-carboxamide,
9-(2-isobutoxybenzyl)-N-(2-methylphenyl)-3,9-diazaspiro[3.5]undecane-3-carboxamide,
9-(2-isobutoxybenzyl)-N-(3-methylphenyl)-3,9-diazaspiro] 5.5Jundecane-3-carboxamide,
9-(2-isobutoxybenzyl)-N-(4-methylphenyl)-3,9-diazaspiro[ 5.3Jundecane-3-carboxamide,

K1)



3- (2-i sobut oxybenzyl)-9-(propyl sul fonyl) -3, 9-di azaspi ro[ 5. 5] undecane,
3-(2-isobut oxybenzyl)-9-[(3-net hyl phenyl ) sul fonyl]-3, 9-di azaspi ro[ 5. 5] undeca
ne, 3-(benzylsul fonyl)-9-(2-isobutoxybenzyl)-3,9-di azaspiro[5. 5] undecane,

3- (2-i sobut oxghe@saydiy7 9- (i sopropyl sul fonyl ) -3, 9-di azaspi ro[ 5. 5]undecane, 25
3- (2-i sobut oxybenzyl ) - 9- (3-t hi enyl sul f onyl ) - 3, 9- di azaspi ' gﬁ%+ﬁﬁ@@€hne,
3-1(2,5-di methyl -3-furyl)sul fonyl]-9-(2-isobutoxybenzyl)-3, 9-di azaspiro[5. 5]
undecane, 3-[(3,5-dinethylisoxazol -4-yt)sul fonyl]-9-(2-isobutoxybenzyl)-3, 9-
di azaspi ro[ 5. 5] undecane, 2-{

[ 9- (2-i sobut oxybenzyl ) -3, 9-di azaspi ro[ 5. 5] undec- 3-yl ] sul fonyl } benzonitrile,
30 N-(2,6-dichlorophenyl)-9-(2-isobutoxybenzyl)-3,9-diazaspiro[ 5.5 Jundecane-3-
4-{[9-(2-E§Qg&59&¥benzyl)-3,9-diazaspiro[5.5]undec-3-y|]sulfonyl}benzonitri
e, 3 -[(2 5-dinethoxgphenngsulfon%l]- -(2-isobuto§¥benzyl)-3 , 9-di azaspiro
[5. 5] undeéfa@‘ié,-dlchlorop enyl)-9-(2-1sobutoxybenzyl)-3,9-diazaspiro[3.5 Jundecane-3-

3- (2-i sobygirbsyaedsyl ) - 9- [ (4- met hoxyphenyl ) sul fonyl ] -3, 9-di azaspiro

[ 5. 5] unde . - 13- (2-1 s0b X nzyl)-9- . .

-nitr of)hez\?/@%éﬁfﬁ yﬁny@%ﬁ%}ség@gﬁép@yﬁéé—?laa?f,aggQr@?ndecane-&

3-[ (2- chl ombgraerigd, ) sul f onyl ] - 9- (2-i sobut oxybenzyl ) -3, 9-di azaspi ro[ 5. 5] undeca
ne, 35 (4 O £ 9 0.4 : . :

3-[(4-chl (})vr 4p eorl;0 }Se’sl{ﬁlP P o(r%ylﬁﬁu éj-x %?nizglg)%ﬁt%&@aﬁgﬁoﬁ/’q@g‘?ﬁp %lzacffe}l)so%?nrmgf 5. 5] undeca
ne, 22 N-(4-chlorophenyl)-2-(2-isobutoxybenzyl)-2,7-diazaspiro[4.5decane-~7-carboxamide,

g_— [ (2, 4- dinn@tdn}brophedylh Tl (@4sdbuloxyBonsyl) R Tndihdas Srd[24 1 ea e Dusrbetmils, - 3, 9-

i azaspir . 5] undecane, .. . . . .

S (oo, B RS T2 Y3 SRR SHYBEIA PTG a2 aspi r of 5.
5] undecané;(2-isobutoxybenzyl)-N-[(4-methylphenyl)sulfonyl}-3,9-diazaspiro[5.5Jundecane-3-

2-[ (4-ehl Qérﬁl?ﬁﬁﬁﬂé,) sul fonyl }-9-(2-i sobut oxybenzyl ) -2, 9-di azaspi r o(5. 5] undeca

, 5 . . .
9?[ (4- chl Srsprasprheubreignil-2(q sorwntensrktrdipraspiol. dradesasido (4. 5] decane
, carboxamide, _ _ _
2- [ (4-Ghl graRRe It Vs iR b nduby AR AR RS B 2 s rof5. SuBERRRA5 OL 4 4] nonane
2- [ (4- chl sabpbeergd,) sul f onyl } - 7- (2-i sobut oxybenzyl ) -2, 7-di azaspi r o[ 3. 5] nonane

) [ (4- -9-(2-1 1)-2,9-di iro[5.5]und -2~

3-(2-i sobd\{ %ﬁ)l(%lg%og ??%XDS?I{%HXE 95 zplrsg%u;?xg ﬁeenﬁ?’ I)) s’%l %‘ag?ls;yllr]o[- 3,]151-1 o? icglze aspiro(5. 5] und
ecane, carboxaﬂllde,

4-{ 59- ( 2- 3yeherbawyHamzyl)-P-@-thietylatRaph-6 oL Satkpird 6 SThdydasel f onyl } benzoi ¢
acid, to : . :

3-(2-i ?ob&f@?%&?‘?ﬂﬁe)n-zw'(g G(BP?{Ig}Slulr\f{-)@Qﬁ’ghdl_]afzgsr? iN 5_.%]}15(}6&3%% aspi ro[ 5. 5] undecane,
3- (( 5- chl Gr(B-iobBtodirmeyh-O-(prepplnionyl)-19-diapsspirp(Frijimdeganer- | sobut oxybenzyl ) - 3,
9- di azaspip( ynge - Iphenylsulfonyl]-3,9-diazaspiro]5.5]undecane,

3-[(4-ter P - gééﬁ%ewl il?lgf[%rnneilgg_er&)_sgs%ngl}t oxgaazzrll?lrloiﬂ g?g-eg?naezas piro[S. 5] un
decane, R:=(benzyEulionyt}-Lb5iel 2y 3,4 Cenzepiro sﬁf”? 1%] undec- 3-yl sul fonyl ]
phenyl ) acet@obatoxybehzyl)-9-(isopropylsulfonyl)-3,9-diazaspiro[5.5Jundecane,

3-(2, 1,.8- gfga%%gglogg%eg%gb:&oYdu%%ﬁfbylw:s%r.éiziésﬁi%{e.tsmp&ﬂay' )-3,9-

gl- ﬁ;gfo;<;/35[(%@dh(tezhﬁflﬁoﬁiyﬂw}f@@ﬂ}%(é-issblgowbs%}%i‘ Puliszaspighiglendacgres y| f onyl } be
nzoi c 3-[(3,5-dimethylisoxazol-4-yl)sulfonyl]-9-(2-isobutoxybenzyl)-3,9-
diazaspiro[5.5]undecane, |
2-{[9-(2-isobutoxybenzyl)-3,9-diazaspiro[ 5.5 jundec-3-yljsulfonyl}benzomitrile,

30 4-{[9-(2-isobutoxybenzy!)-3,9-diazaspiro[5.5Tundec-3-ylJsulfonyl }benzonitrile,
3-[(2,5-dimethoxyphenyl)sulfonyl]-9-(2-isobutoxybenzyl)-3,9-diazaspiro[3.5Jundecane,
3-(2-isobutoxybenzy1)-9-[(4—methoxyphenyl)sulfonyl]~3,9-diazaspiro[5.5]undecane,
3-(2-isobutoxybenzyl)-9-[(3-nitrophenyl)sulfonyl]-3,9-diazaspiro[ 5.5 Jundecane,
3-[(2-chlorophenyl)sulfonyl]-9-(2-isobutoxybenzyl)-3,9-diazaspiro{ 5.5 Jundecane,

35 3-[(4-chlorophenyl)sulfonyl]—9-(2-isobutoxybenzy1)—3,9-diazaspiro[5.S]undecane,



aci d, nethyl

3- {[9 (2-1 sobut oxybenzyl) -3, 9-di azaspi r o[ 5. 5] undec- 3- yl]sulfonyl}thlophene 2
- 20 carboxyl at e,
3-{[4-(2-furyl)phenyl]sul fonyl}-9-(2-isobut oxybenzyl)- 3, 9-di azaspi ro(5. 5] und
ecane,

3-(2-isobut oxybenzyl)-9-((4-mnet hyl - 3, 4-£ahydro 2H 1, 4- benzoxazi n-7-yl ) sul fon
yl }-3,9- diazaspiro(5.5]undecane,

3-(2-isobut oxybenzyl)-9-((6-norpholin-4-yipyridin-3-yl)sulfonyl]-3,9- 25
dlazasp|r055 5) undecane,

3- (2, 3- di hd24-inashd df 1rtuarob syl sulfohyhipr(2-igohumxybaul) 38 benzy! ) - 3, 9-

di azaspiro
3-{[9-(2- |é§ﬁ%‘ox beﬁﬁ}ﬁcgn 3, 9-di azaspiro[ 5. 5] undee- 3-yl ] car bonyld} benzoi c

aci d, 1,3- bcnzoxad1azol-4~ylsulfonyl) 9-(2-1sobutoxybenzyl)-3,9- dxazaspxro[S Slindecane,

4-{2-[9- (221[@&M@ﬁy&@nmifo}ly@@%zqé&b&ebipwn@m2@1&1@&@&&5 $tunddafioet hyl } benzoi

5 {05 (8- 1 SdioeEp BBy B2 dssbuisnr By s Hiy# Sl | | benzoi ¢

aci d, 2-[(4-chlorophenyl)sulfonyl]-7-(2- 1sobutoxybcnzyl)A2 7-diazaspiro{4.4]nonape,

(2 (1 9- (20U G RaIBYsonshy -3 i RERYERLY) S ARASsibr ShiRuRony! ) pheny! ) ace
5_3- ([9- ((]I 2- B diinoburoyenzyl)-9-[G- mepiomldwp}’lbmﬂfﬁnﬁ] 8.9etiazagpisal 5. &hmtb&myd } Iohegy| )ace
oxoet hyl ] (o Atgn@jr?%éhﬁﬁoﬁw%)%w%@h@% it AZARRAFSRA PherrHORRE 3 Y1 ]

5- ((9- (12- | Srisobwpkiheazyl)-9-4qnclined-yispifensi)s3 Bilinaespirols. Shundesansony | } t hi ophene- 2

((Z:Er Z%WQ Qé(saéﬂl&o-l 3-¢tixglethbyé-r%H—pyrazol-4 y&sgfoarlmgl]@r (C‘)?(xgobu]toxr%rg(éngyl 3, EI)] 6- oxohexa. 2.
ut.ox z i az i u xohex

4-di enoi e B“"[Sq"jfunde ahe, ) P Y

6-[9-(2-i s@iﬁ@t—ten-;bbwlﬁ;ehyl)s’ﬂlfﬁnﬂ] B 2-dgpbutok thehyl) 3l 0aliskaypidof 55 Jandebeneanoi ¢ aci d,

5 (219 (s A3 REBRER KAy oA ASS 1 ko SRS rpHeh R ARE Y } pheny

acetic
(I
5-

9- (19- i 36blBhenrnshiadinzold-vsulioayh SR rissbetosYommarly-38-y | | car bonyl }- 1 H pyr azol
car bo |
2-[9-(2- |§1§%§ égzs%n%/l |aza38| [0 ESU deé: 33 Hll ? oet hoxy}acetic
aci d, YOXY- 1sobutoxybenzyl) 3,9-diaz splro ﬂun ec- % § fony ﬁ)enzonc

3-(4-ch| orgdignzoyl ) -9-(2-[ (2, 6-di chl orobenzyl ) oxy] benzyl } -3, 9-di azaspiro(5.5

(4 ch o BRI oo MBI S ARt s1undeca
ne, 20 carboxylate,
3-12- (t er t 3 Rpd- o kPRI RMlebry P62 BRbAL SIRRADA b ool fiRickale. 5] undecane
3 (4 chi or ¥bksieByPY Ybgnryh)-9-drmethyl-34-dihydxey i Achepzaxaging-ghsalienyllsp 8- 51 undecan
diazaspiro[3.5]undecane,
3-(2-isobutoxybenzyl)-9-((6-morpholin-4-ylpyridin-3-yl)sulfonyl}-3,9-

25 diazaspiro[5.5}undecane,
3-(2,3-dihydro-1-benzofuran-S-ylsulfonyl)-9-(2-isobutoxybenzyl)-3,9-
diazaspirof5.5]undecane,
3-{[9-(2-1sobutoxybenzyl)-3,9-diazaspiro[ 5.5]undec-3-yl]carbonyl } benzoic acid,
4-{2-[9-(2-isobutoxybenzyl)-3,9-diazaspiro[ 5.5Jundec-3-yl]-2-oxoethyl }benzoic acid,

0 2-{[9-(2-isobutoxybenzyl)-3,9-diazaspiro[S.5]undec-3-yl]carbonyl }benzoic acid,
(2-{[9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undec-3-yljcarbony! } phenylacetic acid,
(3-{[9-(2-isobutoxybenzyl)-3,9-diazaspiro[ 5.5]undec-3-yl Jcarbonyl } phenyl)acetic acid,

[{2-[9-(2-isobutoxybenzyl)-3,9-diazaspiro[ 5.5 jundec-3-y1]-2-
oxoethyl }(phenyl)aminolacetic acid,
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3-
e-
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as



(7))

4- chl orobenzoyl )-9-[ (3, 5-di et hoxypyri di n-4-yl)nethyl }-3, 9- dlazasp|r0[5 5}
ndecane,
2- {[9 (4-chl orobenzoyl ) - 3, 9-di azaspi ro[ 5. 5} undec- 3- yl]nethyl}phenoxy)benz
tril
2-
3-
4-

(aIIonxy)benzyI] 9- (4-chl or obenzoyl ) - 3, 9-di azaspi r o[ 5. 5] undecane,
(benzyl oxy) benzyl ]-9-(4- chIorobenzé%l) 3, 9-di azaspi ro[ 5. S) undecane,
chl orobenzoyl ) - 9- (4- phenoxybenzyl ) - 3, 9-di azaspi ro[ 5. 5] undecane, 20
4- chl orobenzoyl ) - 9-[ 2- (4- met hyl phenoxy) benzyl ] -3, 9-di azaspi ro[ 5. 5] undecan

5-{[9-(2-isobutoxybenzyl)-3,9-diazaspiro[S.5lundec-3-yl]carbonyl }thiophene-2-carbox ylic
3. [ 2-(4- te;gféb&tyl phen%xy)yb)enzy SS) 5 c]h orob)é%zoy 5{} 9p di azaspi r%(S 5] und

ecane,

3- (4- chl or QE#ERE- 9-¢ BisbRrd:BbedtyDr NP ARAKpIDd I aydel-33yP6 G a2 4-dibkoib] undecan

e, .
3-(4-chl orB‘B‘ghzoyl )-9-[2-(4-fl uorophenoxy) benzyl J- 3, 9-di azaspi ro[ 5. 5] undecan
e, 3-(4-chiBi(divehuatoyybendyl)-8.2-digapirol 3.5 modarylihptxphenoniglacidenzyl 1-3,9 25
di azaspiro

3-(4-chlor &fé %%3@8@@%&@9 Sd? gﬁFaspxro S ‘c1)r>l<d)9 3eynk2 OfOQ\ihg}p&‘te ascf)tllcr o[ 5. 5] und
ecane, acid,

3- (4- Chi or gREsERkbbSrybRndy2s SL0sPRBESHdebi o) R 15 By Agaspi 1 o 5. 5) un

decane
- (4- chIor6§@Wﬂ@9@?ﬂg (4-fl uor o- 3- phenoxybenzyl) - 3, 9- di azaspi r o[ 5. 5] undecane

3- (4o chiprepeRaRkbybeniydr3, 6 aheipi aydel-33y1 P2 Qxactaewy) icelib adi undecane, 30
-[ 2- (aPI ylt{%%-xhbﬁmﬁdytﬁ)’% g?f(amwm ngl)dx;% gn azgaanazarséiragﬁmﬂeﬁﬂe

(4 ohl or SRERSBYPREEsDI- T re B BER SR aRE P Yisgespil SH R %r%%% 5] nonane.
-(4-ohl or ghsrE oMl dadich kit A BT O AL AL 7 7 O ot aoprr o

] nonane,

2- ([ 7- ( 4<{¢hlerabpraerbyl-j3-(yndigi2avigeybengy-3s3- ﬁ!@#snmg{ﬁ]smdngﬂnyphenoxy) benzon
E il g 15 01:’5 Ml%%ﬁ%ﬁjéﬁﬁﬁ BQTé %19 @Eﬁe 3 9-diazas 12}%5 S]ufurleé:anc 5] nonane,
-chl or gﬁﬂ@o&%‘r%’“@%@t ﬁﬁépdi@aw 5 ‘??rz%?yll)]‘]“ﬁ ¥l @@2&@5?@8{*@8’] nonane,

-ch : Ior MWWW)&ﬂiﬂ}-N@bﬂbﬁbmww |9-didzaépido[d shatdecanE, 335]5 nonane,

a nonane, s
E ben%é‘%i@eﬁgﬂﬂg{# nz¥l(]£b @' ':Ill?rogl?obeg zoy‘% dzazzzsﬂrafszgﬁg%elcfg%c[ 3. !3] nonane,
-chl or &lﬁé—nhlogdb)mzby[)2r(4aammmmbrﬁo&ﬁ)a§@mnyﬂ5]Slmdr‘-cimcaz aspi r o[ 3. 5] nonane,
CQP or Qleﬁfemewb)mz%y ﬁ) %24@%#{9#1@3&3 ¥ﬂz?ﬂf329’hﬂazﬁy%o[‘§'5m$ g0l 3. 5] nonane,

ch oro enzoyl ) - t hyl") ? engx enzg } '7- di azaspi rof
nonane>-[2-(4-tert-butylp. cnoxy)benzyll -9-(4- chlorobenzoyl 3,9-diazaspiro[ 5.5]undecane,

-{[ 2- (4{@6111@1‘&5&@959 i2-@-hicdbpeasi) benka}-3 J9ndinzadpis] 3. Fpintsdasg henoxy) benzon

4- ghl or gl%'ﬁ}}l&ﬂbfnz?y P2- {2 ugrophenary el Zitiazespirpl 35 ndecans o 3. 5] nonane,
3-(4-chlorobenzoyl)-9- {2-[3-(trifluoromethyl)phenoxylbenzyl }-3,9-

25 diazaspiro[5.5]undecane,
3-(4-chlorobenzoyl)-9-2-(2,4-dichlorophenoxy)benzyl])-3,9-diazaspiro[5.5Jundecane,
3-(4-chlorobenzoyl)-9-{ 2-[(2-flucrophenyl)thiolbenzyl }-3,9-diazaspirof 5.5Jundecane,
3-(4-chlorobenzoyl)-2-(4-fluoro-3-phenoxybenzyl)-3,9-diazaspiro[5.5]undecane,
3-(4-chlorobenzoyl)-9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5lundecane,

a0 2-[2-(allyloxy)benzyl]-7-(4-chlorobenzoyl)-2,7-diazaspiro{3.5]nonane,
7-(4-chlorobenzoyl)-2-[2-(3-chlorophenoxy)benzyl]-2,7-diazaspiro[3.5]nonane,
7-(4-chlorobenzoyl)-2-(2-(4-flnorophenoxy)benzyi]-2,7-diazaspiro[3.5]nonane,
7-(4-chlorobenzoyl)-2- (2-[3-(trifluoromethyl)phenoxy]benzyl }-2,7-diazaspiro[ 3.5]nonane,
2-(2-{{7-(4-chlorobenzoyl)-2,7-diazaspiro[3.5]non-2-yljmethyl } phenoxy)benzonitrile,

- (
d
- (
ni
- [
-
-
- (

('DOOOOOOOOO I\)C 00_'

00

_I\J‘—'-b-h-hool\)-h-h

it

NTNWRNNNNNNNNTNWNNNNT

.5
- (
r
(4
(
(
[
-
(
(
(
5
(:
ri
- (

33



4- chl orobenzoyl ) - 7- (4-f | uor o- 3- phenoxybenzyl ) - 2, 7- di azaspi r o[ 3. 5] nonane,

4- chl orobenzoyl ) -7- (2-i sobut oxybenzyl )-2, 7- dlazasp|r0[3 5] nonane,

2- (al l yl oxy) benzyl ]-2-(4-chl orobenzoyl) -2, 8-di azaspi r o[ 4. 5] decane,

3- (benzyl oxy) benzyl ] - 2- (4- chl orobenzoyl ) - 2, 8- di azaspi ro[ 4. 5] decane, is

4- chl or obgo26ih)m8r (4- phenoxybenzyl) - 2, 8- dlazasp|r0[4 15

4- chl orobenzoyl )-8-[2-(3- chlorophenoxy)benzyl] 2, 8- dlazasplroﬁﬁ %ﬁdecane

4- chl or obenzoyl ) - 2- (4-fl uorophenoxy) benzyl ] -2, 8-di azaspi ro[ 4. 5] decane,
2-

8-[
4-chl or obenzoyl )-8-{2-[3-(trifluoronethyl )phenoxy] benzyl } - 2, 8-di azaspi ro[

. 4- Ch' Or T W et I LR MU LN %-?fagezus%lu]o[szsﬁozgfn? zaspirof 4.3] dec
2-{ [ 2 ( 4-(¢hhhfdbbﬁib§@)y1 J4-AnSroB-giraspibeniyh)- DT deeadin[4.51ebMvik } phenoxy) benzon

ile,

chl or & enzoy b)en%?ya o4 tf‘Sl?Lgogbﬁ?‘Fé’H X?/Séaﬁﬁfr?[y]gowazaspl ro[ 4. 5] decane,
chl or GHiéadtyeyitgnga]-2ddishtonobehzaybyl,]-diaz@pitozspiane] 4. 5] decane,
(al! thzxw.%x bet gg]‘lz Eﬂhﬁﬁ&@@&%ﬁybp cﬁ%zégagﬂ@ @gﬁhﬁﬂ 4. 5] decane,

4-
4-
2-
3- (benz | or obenzoyl) |rb[4 5] decane, z5
4-
4-
4-

~ 1

chl oréﬂgﬁgl)@w?’ﬁn@y )14 é(:’bﬂll?ﬂg BT RORSPH T lipzaspio|disaaanses. r of 4. 5] decane,
chl Oer{%myﬂb)anﬁJyﬂP? A¢4-Hue6 GJW)WI)Zﬂ?QZNﬂlhzag 180[@5}%@&@ ro[ 4. 5] decane,

il
SCQ: g; ggg ﬁlg)%[ i’)e @%—;@-[ét( ﬂufri:me lpe\{l )(ﬁgeenr}z?fﬁyé 9 e?azzgsplro[S 5nonane,
2I {[8- (2-(%-!{[23646@&@1211)9!12)35/12-25"&&@2@&;{3 Shijod-ylireeth Pl phdnmes)bstlzppiilaoxy) benzon
ile,
4- ch]loor (%lo(g"r?lzll(())§/(ibenzzoy{) 7_{ gaynh i glorty)%enzgl] b dlagasyfrﬂrest]ﬂoxy? benzyl }-2,8- 30

i azaspir OFZ( - ﬂuoro—3-phenoxybenzy1)-2 7 -diazaspiro[3.5]nonane,
4-chl or le¢mydb)en£oyﬂ)4? {1- g@bmoﬁmeV-aﬁ.ﬁz@hbfﬁﬂﬁoﬁhaz aspi ro[ 4. 5] decane,

4 chi or JEnE RIS 1 eI A H RO A S P CER IS, as o rof 5. 5] undecane
3- ( 2- et BdX(bamaylpky)bonzyl]-3- [%dﬁ@tbbng)ylb 2. 83igaghiznfdSpiecarfe5. 5] undecane, 35
et Joxyhe! '&th?beﬁzo( 84 gﬂéﬁ%ﬁ%ﬁiﬂyé&%ﬁhﬁf@?ﬁ@&ﬁe >] undecane,

2-
4- ch)I orobenzoy - 9-(72- 1 sObut oxy Iro 5 5] undecane, 25
2-

i sobutd&yBlrbs -§-12-i-¢ h%@@@?%ﬁ’@@ygjdﬁ inzgaspireldradespigndecane,
4-f 1 uor qt(emydb)m&y(l)zs (B ehatasyassybonzl] 2; walazaﬁlm[aqﬂcﬁcﬁieyndec ane,
Elel(r)[)gnilz}(h éh]% Igg%)ﬂ% %—gfy,ﬁ?%gtnﬁg romc%yﬂpﬁezn%)scﬁ'b (y?} 5_’ !3 L<1_hazasp1ro[4 S]decane,
2- i sobutd#yehbembghicyd)-§- LZ—l(Mldlcblor@hymm)H@mW] 3. 33ligraghimphsldecang,5. 5] undecane

2-{[2- b 1)-2,8- 4.51dec-8-yl]methyl }ph b fril
2-1 sobut o&ﬂ) g} o3¢ oyé %Iazas%no[ s e¥1]zn5?/ ﬁ’}pz g )aezngcs)%l r%[ 4. S] decan
2-(4- chlorobenzoyl)- -(4

uoro- yphenoxy%enzy] -2,3- d1azasp1ro[4 5]decane,
2-(4-chlorobenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro{4.5]decane,
2-[2~(allyloxy)benzyl]-8-(4-chlorobenzoyl)-2,8-diazaspiro[4.5]decane,
2-[3-(benzyloxy)benzyl]-8-(4-chlorobenzoyl)-2,8-diazaspiro[4.5]decans,

35 8-(4-chlorobenzoyl)-2-[2-(3-chlorophenoxy)benzyl]-2,8-diazaspiro[4.5]decane,
8-(4-chlorobenzoyl)-2-[2-(4-fluorophenoxy)benzyl]-2,8-diazaspiro[4.5]decane,
8-(4-chlorobenzoyl)-2-{2-[3-(irifluoromethyl)phenoxy]benzyl} -2,8-diazaspiro[4.5]decane,
2-(2-{[8-(4-chlorobenzoyl)-2,8-diazaspiro[4.5]dec-2-ylImethyl }phenoxy)benzonitrile,
8-(4-chiof0b enzoyl)-2-{2-[(2-chloro-1 ,3-thiazol-S-yljmethoxy]benzyl }-2,8-

30 diazaspiro{4.5]decane,
8-(4-ch10r0benzoyl)—Z-(4—ﬂuoro-3-phenbxybenzyl)-z,8-diazaspiro[4.5]decane,
8-(4-chlorobenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,
3-(4-chlorobenzoyl)-9-[2-(3-methylbutoxy)benzyl]-3,9-diazaspirof5.5Jundecane,
3-(2-ethoxybenzyl)-9-(4-fluorobenzoyl)-3,9-diazaspiro[ 5.5 Jundecane,

35 3-(2-ethoxybenzyl)-9-(4-nitrobenzoyl)-3,9-diazaspiro[ 5.5 ]undecane,
3-(4-chlorobenzoyl)-9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5 Jundecane,
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-[ 4-chl oro- 2- (net hyl sul f onyl ) benzoyl | - 8- (2-i sobut oxybenzyl ) -2, 8-di azaspi ro]
. 5] decane,
-{18- (2-i sobut oxybenzyl ) -2, 8-di azaspi ro[ 4. 5] dec- 2-yl | car bonyl } ni coti nam de,
- (2-i sobut oxybenzyl ) -2-[ (2- norpholin-4-yl pyridin-3-yl)carbonyl]-2,8- to
| azaspi ro(4. 5] decane,
-[ (2, 6-di net hoxypyri di n- 3 yl) carbonyl ] 8- (2-i sobut oxybenzyl) - 2, 8- di azaspi ro
4. 5| decane,
2, 4- di met hoxybenzoyl ) - 8- (2-i sobut oxybenzyl ) -2, 8-di azaspi ro[ 4. 5] decane,
(4 chl orobenzyl ) sul fonyl ]-9-(2- ethoxybenzyl)-3 9-di azaspi ro[ 5. 5] undecane,
2-

i sobut bfdrisel 9#)'}33!2&)1)49 (4mithbango)y-3:9ydizasepisady.plundecanali azaspi r of 4. 5] decan
2-isobuto en hi o) benzoyl | - 2, 8-di aza ro(4.5
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|séPout459€3? 1}119‘23“%-3 met hoxybenzoyl ) - 2, 8- di azaspi r o[ 4. 5] decane, 25
3- di meg-fig, Bbﬁmemuk?adﬁa- yis@meng n rizoﬂlﬁoxah&vgm)mazarsghﬁat Slddesrne,

(2-
(2-
(2,
(2-
(2,
-(2-isobut nz enz i azas ecane,
-§3, 4- di crﬁoéﬂgg O)(ISZIE"@X“SB?[& 8@5?% zﬁ‘ﬂ’dﬁogdzé\]g (4 5| decane,
2
(2-
(2-
(2-
(2,
(2
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4- di cH-[{4-chlembeyiy))s@fqngl]iSEbethanypreayb)yd, S-dﬁzﬁputo[éﬁémﬁacan(m 5| decane,
bR ORI kg oo, o
chior db inqu enzyDi2si3rnethaXt hylﬂzome@ﬁoali dm@qswrdféki@am

3- di)”fi(—) CHBEB RN 1))*8 Q&M&Rb@n@ Eﬂﬂéﬁia)s pifo[#.5%H eé\ﬁ@;pl r0[4 5] decane,

1o s P b L e e, o
, N-di et hyI}@l-e{tﬁﬁbc(ﬁeylMk{%mkythmyimytyl}lﬁ%maqﬂmsmaiaﬁe 5] dec- 2-yl |l carbonyl } a
-

(2 |s@but2oeéth@mﬂxpeﬂzm[s®mow f&-@asmxrybmzmaﬂz%wiasmﬁééﬂ@zmp| ro[ 4. 5] deca
8-(2-isobutoxybenzyl)-2-(4-morpholin-4-ylbenzoyl)-2,8-diazaspiro[4.5]decane,
8-(2-isobutoxybenzyl)-2-(6-methoxy-2-naphthoyl)-2,8-diazaspiro{4 5] decane,
2-(2,3-dichlorobenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspirof4.5}decane,
8-(2-isobutoxybenzyl)-2-(3-methoxybenzoyl)-2,8-diazaspiro[4.5]decane,

25 2-(2,3-dimethylbenzoyl)-8-(2-isobutoxybenzy!)-2,8-diazaspiro{4.5]decane,
8-(2-isobutoxybenzyl)-2-(4-methylbenzoyl)-2,8-diazaspiro[4.5]decanc,
2-(3,4-dichlorobenzoyl)-8-(2-isobutox ybenzyl)-2,8-diazaspiro(4.5]decane,
2-(2,4-dichlorobenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro{4.5}decane,
8-(2-isobutoxybenzyl)-2-(4-isopropoxybenzoyl)-2,8-diazaspiro[4.5]decane,

8-(2-isobutoxybenzyl)-2-(2-naphthoyl)-2,8-diazaspiro[4.5]decane,
2-(2-chlorobenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro{4.5]decane,
2-(2,3-dimethoxybenzoy!)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,
8-(2-isobutoxybenzyl)-2-(1-naphthoyl)-2,8-diazaspirof4.5)decane,
8-(2-isobutoxybenzyl)-2-(4-methoxybenzoyl)-2,8-diazaspiro[4.5]decane,

35 N,N-diethyl-4-{[8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-2-yljcarbonyl }aniline,
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8- (2-i sobut oxybenzyl)-2-[4-(trifluoronethyl)benzoyl]-2,8-diazaspiro[4.5]deca
ne,

4-{[ 8- (2-isobut oxybenzyl) -2, 8-di azaspi ro[ 4. 5] dec- 2-yl ] car bonyl } qui nol i ne, s
2- (3-chl or o- 2- net hyl benzoyl ) - 8- (2-i sobut oxybenzyl ) - 2, 8- di azaspi r o[ 4. 5] decane
. (4-{2-] 8- % membwiaoxybenzyl ) -2, 8- di azaspi ro[ 4. 5]dec 2- hyl
 phenyl ) di et hyl B ne. ¥ebisgioofi96h

2-[ (2-fl-uorophenyl)acetyl]-8-(2-isobutoxybenzyl)-2, 8-di azaspi ro[ 4. 5] decane,
-(2-isobutoxybenzyl)-2-[(3-nitrophenyﬁ%acetyl] 2, 8-di azaspi ro[ 4. 5] decane,
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- (2-isobut oxybenzyl ) - 2-[ (4-ni trophenyl ) acetyl ] - 2, 8- di azaspi ro[ 4. 5] decane,
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i sobut ox z
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8- (2-1 sobub exyREREWY-18=fyiolBlyDehi SR RE.2-ivbbiibx ARABANY R] - 2, 8- di azaspiro[ 4.5

] decane,
2-(1, 3- bendiaeasBireif Sidegings et y1 ) - 8- (2- i sobut oxybenzyl ) - 2, 8- di azaspi r o[ 4. 5] deca
ne, 2- (4—butoxypheny1)acetyl] 8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,

o (sf’d@aang‘?@“%hfp%%ﬁ B 3 Nk et SO B PRaULd 2. 8- o azasp o
H pyrrol - 32-)[(2)45éllclﬂomth=nﬂ)ac@yl]-@r(azggjptoﬁwmzﬂ}_a écfhmsplg(ﬁél 5)decane,

85]( geLSObUQ?@Y@%@lﬁbfﬂo}:ﬁ&yﬁ)ﬁé’cﬁ] B1(9:1dobuBYREDNN)-3 318 1PN ¥ ] dbcate 8- di azaspi r o[ 4
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ne, 2-{ [&(zimamk@eﬁylpzmww@lcfamyl)}mafaydspiram(sadémut oxybenzyl) -2, 8-
o- (2.1 SobuP Cx BERISH A e NSO BIER RRS 08: 020 o
4. 5] decanez- (Igfbenzodloxol S-ylacetyl)- 8 (2-1sobutoxybenz -2,8- d1azasp1ro[4 S%dec
2- (2, 5- di meirwyd-ddrckiilioosakolB-{BcarisR L RYibeREMybeny - m-ﬂﬁaﬁspirb[(ﬂ[i‘]deﬂ&?C ane,
8-(2-isobutoxybenzyl)-2-[(1,2,5-trimethyl-1H-pyrrol-3-yl)carbonyl]-2,8-
diazaspiro[4.5]decane,

30 8-(2-isobutoxybenzyl)-2-[(5-nitro-1H-pyrazol-3-yl)carbonyl]-2,8-diazaspiro[4.5]decane,
2-[(2,5-difluorophenyl)acetyl]-8-(2-isobutoxybenzyl)-2,8-diazaspiro[ 4.5 |decane,
2-{[4-(benzyloxy)-3-methoxyphenyljacetyl }-8~(2-isobutoxybenzyl)-2,8-
diazaspiro[4.5]decane,
8~(2-isobutoxybenzyl)-2-{[4-(trifluoromethoxy)phenyljacetyl } -2,8-diazaspiro[4.5]decane,

35 2-(2,5-dimethyl-3-furoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,
8-(2-isobutoxybenzyl)-2-[(4-methylphenyl)acetyt]-2,8-diazaspiro[4.5]decane,
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8- (2-1sobut oxybenzyl ) -2-[ (4- net hyl phenyl ) acetyl]-2, 8-di azaspiro [4.5] decane,
27

8- (2-i sobut oxybenzyl)-2-[(4-isopropyl phenyl)acetyl]-2, 8-di azaspi ro(4. 5] decan
€,

8- (2-i sobut oxybenzyl)-2-{[ 4- (met hyl sul f onyl ) phenyl ) acetyl } -2, 8-di azaspi ro[ 4.
5] decane,
8-(2-isobutoxybenzyl)-z-(lkayrazol-4-ylgérbonyl)-2,8-diazaspiro[4.5]decane,
8- (2-i sobut oxybenzyl)-2-[(4-nitro-| H pyrazol - 3-yl ) carbonyl ] -2, 8-di azaspiro[ 4
. 5] deeane, s
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: 4-di rre q%@?\%éﬂ%nf@ﬁ %9 ?sgglgtﬁag@éggﬂﬁfh &E?Péggﬂaﬁ g@%‘? ro(4.5] decane,

, 4-di chﬂtﬂ-@ﬂ@éw,@&xﬂt‘vmﬁ) $-43- MVWMH}Q@HZSM Sidecspé.r o[ 4. 5] decane, 30
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uto enz di aza §) decane,
1sobutoxybenzy) 8-(4 mcthylbenzoyi) 2,8- dlazasplro[tl Jdecane,

8-(3,4-dichlorobenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5)decane,
8-(3,4-dimethoxybenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro(4.5]decane,
8-(2,4-dichlorobenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,

30 2-(2-isobutoxybenzyl)-8-(4-isopropox ybenzoyl)-2,8-diazaspiro[4.5]decane,
2-(2-isobutoxybenzyl)-8-(2-naphthoyl)-2,8-diazaspiro{4.5]decane,
8-(2-chlorobenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspirof{4.5)decane,
8-(2,3-dimethoxybenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5)decane,
2-(2-isobutoxybenzyl)-8-(1-naphthoyl)-2,8-diazaspiro[4.5]decane,

15 (3-{[2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-8-yl]carbonyl } phenyl)dimethylamine,




-(2-chl orobenzoyl ) - 2- (2-i sobut oxybenzyl ) -2, 8-di azaspi r o[ 4. 5] decane,
- (2, 3-di net hoxybenzoyl ) - 2- (2-i sobut oxybenzyl ) - 2, 8- di azaspi r o[ 4. 5) decane,
(2-1 sobut oxybenzyl ) - 8- (1- napht hoyl ) -2, 8-di azaspi ro[ 4. S] decane, 35
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(2 4 dlé:F(?rS ggt?& —%%} oﬂ—3~y1)(ga%bonyﬂ-k-)2Li -1sX utox jz —2 8-d| azaspl r0[4 5] decan

,[(2 4- di didaaspimphhigtdnacet yl | - 2- (2- i sobut oxybenzyl ) - 2, 8-di azaspi ro[ 4. 5] deca

e( 2-1i sobu% B@‘%?B%"n??}? y%a Eyé]—%'(g utox gl%z Il'28 dﬁzasguggt ?? Caﬁ 8-di azaspiro[4.S

decane, 8IG S-dlﬂuorophen acetyl]-2~ 1sobutoxybenzyl) ,8-diazaspiro[4.5]decane,
- (2- 1 sobug-pvuhBaAMophdhy()dceBBT-DY2-is3bltbkyithiyl 22, 8-dilizadaspi. 518écdnd] decane,
25 8-[(2,4-difluorophenyl)acetyl]-2-(2-isobutoxybenzyi)-2,8-diazaspiro[4.5]decane,
2-(2-isobutoxybenzyl)-8-[(3-methylisoxazol-4-yl)carbonyl]-2,8-diazaspiro[4.5]decane,
2-(2-isobutoxybenzyl)-8-(2-methyl-3-furoyl)-2,8-diazaspiro{4.5]decane,
2-(2-isobutoxybenzyl)-8-[(5-methylisoxazol-4-yl)carbonyl]-2,8-diazaspiro[4.5]decane,
8-(1,3-benzodioxol-5-ylacetyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,
1 2-(2-isobutoxybenzyl)-8-[(1,2,5-rimethyl-1H-pyrrol-3-yl)carbonyl]-2,8-
diazaspiro[4.5]decane,
2-(2-isobutoxybenzyl)-8-[(5-nitro-1 H-pyrazol-3-yl)carbonyl]-2,8-diazaspiro[4.5]decane,
8-[(2,5-difluorophenyl)acetyl]-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,
8-{[4-(benzyloxy)-3-methoxyphenyljacetyl }-2-(2-isobutoxybenzyl)-2,8-
35 diazaspiro[4.5]}decane,
2~(2-isobutoxybenzyl)-8-{[4-(triffuoromethoxy)phenyl|acetyl}-2,8-diazaspiro[4.5]decane,

e
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2- (2-1 sobut oxybenzyl ) -8-[ (5-net hyl i soxazol -4-yl ) carbonyl]-2, 8-di azaspiro[4.5
] decane,

8- (1, 3- benzodi oxol -5-yl acetyl)-2-(2-i sobut oxybenzyl) -2, 8-di azaspi ro[ 4. 5] deca
ne, 30 WO 2005/040167

2- (2-i sobut oxybenzyl)-8-[(1,2,5-trimethyl - 1H pyrrol -3-yl ) R RA o132 8.

di azaspiro[ 4. 5] decane, 2-(2- |sobutoxyb%gzyl) -[(5-nitro-1 H pyrazol -3-yl)
carb onyl]-2,8-diazaspiro [4.5] decane,

8-[(2, 5- dlfluorophenyl)acetyl] 2- (2-i sobut oxybenzyl) -2, 8-di azaspiro[ 4. 5]deca
ne, 8-{[4-(benzyl oxy)-3-met hoxyphenyl]acetyl}-2-(2- |sobutoxybenzyl) 2,8- 35
di azaspi r of-42,5}thestlayl 8 -furoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,

4. 5] decanel R EER P i bHAE BIEIIBS AR AS Rl 2 O azaspiTol
8- (2, 5- di n%{wpblyoxsdw@gml)ﬁ@ (@RYWPM%M%&SW@[%MFWaS pi r o[ 4. 5] decane,
(2- 1 sobup.gxyaBREWIHE ﬁﬁmiymh@cgwlz)@aﬁka\s irdééﬁdéém@zaspl ro[ 4. 5] decane,

3!2883?—8&%@%@%’ ’f% PRS00 by Snioa B ol 1 5] qeone, s

2- i sobuggx ;sbbutmyjb)en@l}W&&ﬂmme@dgﬂeaﬁwcyﬂy}]-zsﬁtada@za[sflpﬁ]ﬂ@hﬂe,5] decane,
2- i 50bub OXYBENZW ka6 41d-BRARARIADSIIREERY) 8 2 BallidtasRLLEL 4. 5] decan

(
(
(
(
( 2- i sobudkisebexybenad)-§-41 HpyraagtSiicabenyl)-phahazesped. ldpcape 8- di azaspi r o[ 4.
((jec ane, 2. (2-1sobutox benzyl)-8- [(4-mtro-1H—pyrazol—S-yl)carbo I]—2 8-d1azasp1ro[4 5]decane,

(

L Sob Tt Ao S S B e oo

4. 5] decaneyd pharmaceutically acceptable salts and solvates thereof,
(2-{[2-(2-isobutoxybenzyl)-2, 8-di azaspi ro[ 4. 5] dec- 8-yl ] car bonyl } phenyl ) di nmet
hyl am ne, and_pharmaceut i cal |y acceptable salts and sol vates thereof.

Accor di ng #ecarfias pr e prasent iyentionilicieivileo Prgvmé@pmcwferetae arepristienef for t he
preparati O%rﬂéommﬁﬂﬂﬁ(I?f(I’Bﬁﬁc[@’th{hhcoﬁnbﬁseaﬂd (1") which conprises: 15
(a) reactlon of a compound of fornula (11) H ~ (CH2)w (CH2 CH2)x< )Y N
(CI—|2)Z| ~p & R),, 20 (11) where R, n, D, E, w, x, y and z are as defined
in formul aei)(-da):timof(aldo)‘nponndm’éfopnuiaé&):ed derivatives thereof, or a conpound
of formula (11") H /(CH2)x

H. AACH)w

CH
%CH_,_)X/J<( 2)3/\ /@_ ( R‘l)n
(CHYzZ N~

2-
2-
2-
2-
2-
e
2
5
2
2
[

2 (I

where R}, n, D, E, w, X, y and z are as defined in formulae (I) or (I") or are protected
derivatives thereof, or a comnpound of formula (II")

CH

%CHQ&/L<4 2\ /(::)~1R)
(CHgy/N\\

25

()

where R!, o, D, E, x and y are as defined in formulae (I"”) or are protected derivatives

30 thereof,



(CH2)x N (CH2)Y\ j _(R1)O (CH2)YiN~p 25 (Il1') where R1, n, Db E, x and y
are as defined in fornulae (1") or are protected derivatives 30 thereof, WO
20051040167 PCT/ SE20041001522 30 with a conmpound of formula (111): A-B-LG
s (I1'l1) wher ewvd2em@486are as defined in formulae (1), (I or are
protected derivatives thereof and LGis a |eaving group, P&T/Si":é‘m('%]?wpor
conpounds of .formula (1), (1') or (I") g/Qere R4 is Nand Rs is C=0 reaction
of a conpound of fornula (I11) or (II') s defined above with a conpound of
formula (1V): AN=C=O (1V) is in which Ais as defined in formula (1), (1)
or (1") or is a protected derivative thereof and optionally thereafter (a)
or (b): rmﬂl\ﬂlmglpamdcpfrfammﬂm(ﬁiq groups, formng a pharnaceutically
acceptable salt. 20 Wien Bis a group RA&- Rs where R4 is a bond and Rs is
C=0 then the %oup LOis preferably OH The reaction can be carried out in
t he presenééB& a base such as DIEA with ABTU in a suitable solvent such as
NVP. When Bis a group R4- R5 where R4 is 0 or a bond and Rs is C=0 or S02,

t hen the group 25 LGis preferably d. Wen Bis a group R4- RS where R4 is
N and éﬁ)g , then the group LGis preferably . 30 Reaction of a
corrpound of forrrula (21) or (Il") with a isocyanate of fornula AN=C=0O can

b i d |
Lenper ;'tﬁre éaggfre%g%g Al MRl )£ by Bbrbad SARRLS)
can be prefuFedad LG dpelepvng sfoug: onpound of formula 3s (V) or (V)

respectively

10 (b) for compounds of formula (I), ") or (I"*) where R* is N and R® is C=0, reaction of a
compound of formula (IT) or (I") as defined above with a compound of formula (IV):

AN=C=0 (V)

15 inwhich A is as defined in formula (T), (I") or (I"") or is a protected derivative thereof
and optionally thereafter (a) or (b):
s removing any protecting groups,
+ forming a pharmaceutically acceptable salt.

20 When B is a group R*- R’ where R” is a bond and R® is C=0, then the group LG is
preferably OH. The reaction can be carried out in the presence of a base such as DIEA
with HBTU in a suitable solvent such as NMP.

When B is a group R*- R where R*is O or a bond and R’ is C=0 or SO, then the group
25 LG is preferably Cl.

When B is a group R*- R’ where R*is N and R’ is SO, then the group LG is preferably
ClL

30 Reaction of a compound of formula (IT) or (II") with a isocyanate of formula AN=C=0 can
be carried out in the precence of a suitable solvent at a suitable temperature (such as room
temperature).

A compound of formula (IT) or (II') can be prepared by reaction of a compound of formula
35 (V) or (V*) respectively



WO 2005/ 040167 PCT/ SE2004/ 001522 31 p. ,(CH2)w (CH)x~(CHZ)y (CH2)z jNH
(V) p~ N/(CH)x (CH2)x (CH2)y\ (CH2)y,NH (V') in whichw, X, y and z are
as defined in formulas (1), (1') or (I") and Pis a protecting group, wth
an al dehyde formula (M): to "& Rl)n OHCD (VI) is in which E,
Rl and n arecvggggdé@?%g% informulas (1), (1') or (I") or a@E/ynakecised
derivatives thereof and Dis alkyl or a bond. The reaction can be carried
out in the presence of NaB(QAc)3H in D8P/ HOAca t anbient tenperature. The
protecting group P is suitably a group such as CO2Bu -. 20 It wll be
appreci ated by those skilled in the art that in the processes of the present
i nvention dertak@Hmctional groups such as hydroxyl or anino groups in the
starting reaents qr ia,t_le)r medi at e conmpound nmay need to be protected by
protecting gr RS1x é 2?’&? preparation of the conpounds of formulas (1),
(1) and (I") *may 1nxQl v qan appropriate stage, the renmoval of one or
nore protecting groups(Cl'%pﬁe’ protection and 25 deprotection of functional
groups is fully described in Protective Goups in Oganic Chemstry',
edited by J. W F. MOmie, PlenumPress (1973), and Protective Goups in
Organi ¢ Syrivhesis', 2nd edition, T. W Geene & P. G M Wits, '
Wl ey-Interscience (1991). WO 2005/040167 PCT/ SE2004/ 001522 32 The
conmpounds qg‘, f or g (r)y, (1) and (1") above may be converted to a
phar maceut i c”aNI/ acddept abl e salt or solvate thereof, preferably a basic
addi tion saltlsuch ds (CH,)v .

(CH,)x \

(CHZ)Y/NH
V)

in which w, %, y and z are as defined in formutas (I), (I") or (I*) and P is a protecting
group, with an aldehyde compound of formula (VI):

jeo
OHCD

(VD

10

15 inwhich E, R' and n are as defined in formulas (D, (") or (I"*) or are protected derivatives
thereof and D is alkyl or a bond. The reaction can be carried out in the presence of
NaB(OAc);H in DMF/HOAca t ambient temperature. The protecting group P is suitably a
group such as CO,Bu'.

20 It will be appreciated by those skilled in the art that in the processes of the present
invention certain functional groups such as hydroxyl or amino groups in the starting
reagents or intermediate compound may need to be protected by protecting groups. Thus,
the preparation of the compounds of formulas (I), (I') and (I’’) may involve, at an
appropriate stage, the removal of one or more protecting groups. The protection and

25 deprotection of functional groups is fully described in ‘Protective Groups in Organic
Chemistry’, edited by J, W. F. McOmie, Plenum Press (1973), and ‘Protective Groups in
Organic Synthesis’, 2nd edition, T. W. Greene & P. G. M. Wuts, Wiley-Interscience
(1991).



sodi um potassium cal cium alumnium lithiuny ‘magnesium zinc, benzathine,
chl or oprocai ne, choline, diethanolam ne, ethanolam ne, ethyldiam ne,
megl um ne, 5 tronetham ne or procaine, or an acid addition salt such as a
hydr ochl ori de, hydrobrom de, phosphate, acetate, fumarate, nal eate,
tartrate, citwabt@soaed ate, nethanesul phonate orp- tol uenggylsphpngdiSzy The
conpounds of formulas (1), (1') and (1") have activity as pharnmaceutical s,
in particular to as nmodulators of chenokine-receptor (especially- CCR8)
activity, and may be used in the treatnent (therapeutic or prophylactic) of
condi ti ons/ di seases in human and non-human aninmals which are exacerbated or
caused by excessive-or dysregul aE %d grQ,ducti on of chenpki nes. Exanpl es of
such condi t Fisreommoyadsef ommeds (Hetl ) 284 (1) abeveangydigfiopsertsthfo Br act ) obstructi ve
ai rways di s;ﬁaﬁﬁﬁcehﬂ@a!n beeptabler saliof soleds theteof, ipyeerablfraQuasic vdditise ssiesutiCaPD) |,
ast hma, such .as brf)anc ial, .al Iaﬁr ;;1? liﬂ%ri nsic,. extri rEic and dust asthmg,
parti cul ar | P SRPESIEP: (AR E P P, g m, maenesium, gio, SIS G ai r way's
hyper - r esposideropmessg, cholimendiniheidamame ateanokiding, gihyldiansine,opdgloningi nitis and
chroni ¢ &N fbhdifarh i o BlobSind o Bh héid a6 ARGOSRsully R apRA a8 dyafuichias,
rhinitis purulenta, rhitnitis sicca and rhinitis nedicanentqgsd, nenbranous
rhinitis i rdiosehaly aestyefBnarats maleaitotiEats qite oxpiserpethamssrhomie et s and
scr of oul oustohighébulpghénateeasonal rhinitis including rhinitis nervosa (hay
fever) and vasonotor rhinitis, sarcoidosis, farmer's lung and rel ated
di seases, fibroid lung and idiopathic interstitial pneunonia, 25 (2) (bone
and j oi nt s) Tigowmponhésnfdomitdasd Bt (i)iand €1 ") hevaavtigity asvpharsmendsdls ar paniopat hi es
(inel uding 000 SRAMINE blcbror RBE AL CORAiI Y, Sndlly vERELIEA it
di sease), Behcet's disease, S g1 en''s syndrong, and syst emg sclerosi's, so
(3) (skin) %?ayfxmti(@ﬁrawt@r%a&rpgﬂ actiy)iof pRAditions/diseasessin hmgg jaRd notBYA#R i t s,
E 0 nL act Feﬁﬁﬂhﬁsgﬂﬁcmdeﬁc&eaﬁemzmgm mésﬁv&ioﬂgﬁsre@ﬁimrgrb&ﬁii}a? oflermatitis,
i chen pl agus e | ous i gus.,. jernol ysi s bul |l osa,
urticaria, “& Okgﬁgfﬁrﬁag#ﬁ%s‘a%uﬁﬁ‘%ﬁngletl?gy@rs%ﬁémngg‘?&cut aneous eosi nophilias,
uveitis, Alopecia areata and vernal conjunctivitis, |upus, 35 WO

2005/ 04Q467 PCT/ @FIAO5ttaory triet) 6&@6@%%&%?9 iR&dsb @bulii@ehlonfeoel | ac

di sease, proctitis, ob%?rﬁclzur}/%%lu{rxlxgnagyagiggagé (%BP%)I, aslthsn’la, such as bronchial, allergic,
intrinsic, extrinsic and dust asthma, particularly chronic or inveterate asthma
(e.g. late asthma and airways hyper-responsiveness), bronchitis, acute, allergic,

atrophic rhinitis and chronic rhinitis including rhinitis caseosa, hypertrophic

20 rhinitis, rhinitis purulenta, rhinitis sicca and rhinitis medicamentosa,
membranous rhinitis including croupous, fibrinous and pseudomembranous
thinitis and scrofoulous rhinitis, seasonal rhinitis including rhinitis nervosa
(hay fever) and vasomotor rhinitis, sarcoidosis, farmer’s lung and related
diseases, fibroid lung and idiopathic interstitial pneumonia,

25

(2) (bone and joints) gout, rheumatoid arthritis, seronegative

spondyloarthropathies (including ankylosing spondylitis, psoriatic arthritis and
Reiter’s disease), Behcet’s disease, Sjogren’s syndrome and systemic sclerosis,

30 (3) (skinm) pruritis, scleroderma, otitus, psoriasis, atopical dermatitis, contact
dermatitis and other eczmatous dermitides, seborrhoetic dermatitis, Lichen
planus, Pemphigus, bullous Pemphigus, Epidermolysis bullosa, urticaria,
angiodermas, vasculitides, erythemnas, cutaneous eosinophilias, uveitis,
Alopecia areata and vernal conjunctivitis, lupus,

a5



mast ocytosi s, inflamatory bowel diseases such as Crohn's disease,

ul cerative <colitis, ileitis and enteritis, food-related allergies which
have effects renote fromthe gut, e.g., mgraine, rhinitis and eczema, 5
(5) (central and peripheral nervous system Neurodegenerative di seases and
denmenti a di SYPPEP0IET g, Al zhei mer' s di sease, anyotrophi cPOTASRIPHI0E2? er osi S
and other notor neuron diseases, Creutzfeldt-Jacob's disease and ot her
prion diseases, H V encephal opathy (Al denentia conpl ex), Huntington's is
di sease, frontotenporal denentia, Lewy body denentia and vascul ar denenti a,
pol yneunpathies, e.g. Cuillain-Barre syndrone, chronic inflammatory

deryel | nat1 9. Dol e h BRI GRRL Vocl Tk PodD! Blino AIBY £ BRI ikris,

pl exopat hi es, I nation

di sseni nat ed/ haenor Wﬁ@?%o%%g%ﬁ’é‘?wgf’?"ﬂ @SeaWGUWQG%S%P@P’d%‘F%VﬁS

Eazgncephg itis, ngbﬁlﬁimwﬁd @ﬁledtdeﬁﬁﬂ d&dcﬁyela@erﬂallef@i@&ﬂh@l}ﬂh@zegfﬁb’ﬂs Seniadiél
anbert- Eaton syndro i nal _di or trop| cal spastic paraparesis,

and stiff-nan synd?r %&h %‘%’r%% fﬁ‘%m%fc“"%&?ﬁa&ﬁ?s? »e.g. cerebellar

degenerati on and encephal onyelitis, CNS traunma, mgraine, stroke and

cor r ect um di sease flifral i mmmtﬂef-wﬁg sfbmf QS0 BRHES GBAGk: AWt o ©

di sease) hepatiti vascu va

gl oner ul onephriti s, doeaE? gl:\sgr ergt q,g.r%lg}éqng%%qhgease AyaTeRiEe ?Wﬁé‘@’é’ﬁlsép@ncy

aya nﬂr ome (Al Dﬁ) ! Utﬂ'lié' Iﬂdtyfiﬁb@fﬁiltdiﬁd&s Cﬁﬁﬁfeﬁiﬂ]@cdﬂ@&&a&@éﬁ&@d@h@ﬁ us,
shinmoto's thyroid tls . .

eosi nophilia fasci t ef‘?yfb‘ﬁe?ce al ye(%tl)g%gﬁ‘?%ﬁa‘iogfgexﬁ Ig%l?tglg&h and

i di opat hiec t hr onbocc}amp@nﬁuoatommml delpi@@ta, bpey bedywderedtiaz sndivasculaand sepsi s.

(7) (allograft and xenodsajl E@:Joﬁe&hieﬁ’f&) @%ﬂhﬁl.ﬁwe%mecc&taﬁcow ng, for
exanple, 30 transpla

tatlon iver un ne marrow, skin
and cornea, and ¢ g?mXFng C{lﬁi‘l%’?&gé’af 8’)“"‘%5?&?@?‘0 ¢ ar ci noma &
t unour netastasis, ﬁamcdpadjyngexdjaﬂuasf CNEelezlnbzddﬁaon, ety. endtiple sat@bsis) acke dney,

l'iver, lung, ovary, VL QI 35
especi ally non-snal ?Q%gﬁa?% eﬁ%ﬂ%@m{cﬁ@%ﬁfye}ﬁx? nd A natm ?lgllr?gm ost ate
cancer and squanpuspange lﬁsm}ﬁ@ilétdlwffﬁ@jwl’gs Il?é’ﬂ“h%@)ﬁl@m and hera

Eaton syndrome, spinal diorders, e.g. tropical spastic paraparesis, and stlff-man

syndrome: paraneoplastic syndromes, e.g. cerebellar degeneration and
encephalomyelitis, CNS trauma, migraine, stroke and correctum diseases such
as meningitis

20

(6) (other tissues and systemic disease) hepatitis, vasculiis,

spondyloarthopathies, vaginitis, glomerulonephritis, myositis, atherosclerosis,
Acquired Immunodeficiency Syndrome (AIDS), upus erythematosus,
systemic Iupus, erythematosus, Hashimoto’s thyroiditis, type I diabetes,

25 nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome, lepromatous
leprosy, and idiopathic thrombocytopenia pupura, post-operative adhesions,
and sepsis.

(7) (allograft and xenografi rejection) acute and chronic following, for example,
30 transplantation of kidney, heart, liver, lung, bone marrow, skin and cornea, and
chronic graft versus host disease,

(8) Cancer, carcinoma & tumour metastasis, including that of the bladder, breast,
colon, kidney, liver, lung, ovary, pancreas, stomach, cervix, thyroid and skin,
35 especially non-small cell lung cancer (NSCLC), malignant melanoma, prostate
cancer and squamous sarcoma. Hematopoietic tumors of Iymphoid lineage,



WD 2005/ 040167 PCT/ SE2004/ 001522 34 including acute |ynphocytic |eukema, B
cell |ynphoma and Burketts |ynphoma, Hodgki ns Lynphoma, Acute Lynphobl astic
Leukem a. Henmatopoietic tunors of nyeloid |ineage, including acute and
chronic myel ogenous | eukem as and pronyel ocytic | eukem a. Tunors of
mesenchymal womosgiame?i ncl udi ng fi brosarcoma and r habdonyasgseeimignd ot her
tunors, including nelanoma, sem nona, tetratocarci noma, neurobl astonma and
glioma.- (9) Al diseases that result frygma general inbalance of the inmmune
systemand resulting in increased atopic inflanmmatory reactions. 10 (10)
Cystic fibrosis, re-perfusion injury in the heart, brain, peripheral |inbs

and other organs. (1 Bum wounds & chyroni c_skin ulcers 5.(12

Repr oducti ve % seaér%ﬁ‘ .ag!ltevﬂﬁrof&@f%?%fé&}f%ewfﬁ a%ﬂ B’Fﬂp ﬂ’é‘ﬁé‘?ﬁléa’fki(e%) and

i npl ant ati on, Pr e- tyatipholmapHodgkitidomdbmap g Lyhahotldstio Modleinsia. 20 ( 14)

i nfectious di sease AVl LQn. iral i i ons,
Ibact er: a:J i Inf ecti oﬁsg&gﬁﬁgg ]ri‘ftr%oert!: g@g%%@%g%hﬁ@§n§%g€?%%Eﬁgg%élrrpound of
fornula (1), (1') @welogenous iukemiag aprhpromyelecyticdenieynia cEepera of mesearhynenl

sol vat es; t hereof , gfgiRemeiaRg i iRadsih ARE HaBlokiRalcBma M8 LARY il er abl y
t he conpounds of the:ibvention are used to treat di seasggl in which the

cheroki ne recept or TSHIGIEFESIRPMS STREORALHIHPGIECIRURS FEYPOLHEA ANY gliomay ¢
preferably the 30 target chenokine receptor is the CCR8 receptor.

Particul ar condi fgh ong 40 ' h mound th
i nvention are as({gpwrr%?dl%%m éﬁgsugc;ﬁ I %g%rgegrrarlr\gfbtg&?&s%tﬁ&c ”élg'?edsé’%fn Wseases in
whi ch there are raisedting Bogreaspiaopicdpllavpamipmireacsions.t is preferred that the
conmpoundy of the invention is used to treat asthma 35 and rhinitis,

especially asth rr&n) CYj\gS?tlg ggr%/sg,df rg}pGeZﬁJsFi)glr {n?uEr% (1)1:9 éh/e ggaji"tS, %ain,?iaSeripheral limbs and

other organs.

(11) Burn wounds & chronic skin ulcers
15
(12) Reproductive Diseases (e.g. Disorders of ovulation, menstruation and
implantation, Pre-term labour, Endometriosis)

(13) thrombosis
20
(14) infectious diseases such as HIV infection and other viral infections, bacterial
mfections.

Thus, the present invention provides a compound of formmla (), (I") or ("), or a
25 pharmaceutically-acceptable salt or solvates thereof, as hereinbefore defined for use in
therapy.

Preferably the compounds of the invention are used to freat diseases in which the
chemokine receptor belongs to the CC chemokine receptor subfamily, more preferably the
30 target chemokine receptor is the CCRS receptor.

Particular conditions which can be treated with the compound of the invention are asthma,
rhinitis and inflammatory skin disorders, diseases in which there are raised 1-309, TARC,
or MDC levels. It is preferred that the compound of the invention is used to treat asthma

35 and rhinitis, especially asthma.



In a further aspect, the present invention provides the use of a conmpound of
formula (1), (I") or (I"), or a pharmaceutically acceptable salt or solvate
t hereof, as hereinbefore defined in the manufacture of a nedi canent for use
in therapy. swonomoséis? | further aspect, the present inve yi_des the
use of a compound of formula (1), (I'") or (1"), or a phapﬁgﬁﬂﬁﬁuggFF
acceptabl e salt -or solvate thereof, as reinbefore defined in the

manuf acture of a nedi cament for the treadtment of human di seases or
conditions in which nodul ati on of chenoki ne receptor activity, particularly
CCR8 act|V|ty, is beneficial. 10 I n the context of the present

speci f i cat i1B# Uit asneetrtherrpatiyventipn provides thease 0%‘&9&??59%‘5(%@1‘31%@55 t here
a{ﬁ speci II(L") ondi'yat a@lnﬁnﬂaee&lhﬂbimépgmasaltTdi@oﬁv@t@m}se{eaf;nﬁnﬁf&wefc{fe andt .
er apeut i ou nst rue s e invention sti
further é%ﬁﬂeécg ﬁ%’@‘?ﬂ%ﬂf’% ??8‘591"%‘83‘3%@%‘@9&&%&%‘ P¥edi at ed di sease wherein
t he chem)kl ne binds to a chenpkine (especially CCR8) receptor, which
conpris t i r I unt of
a COITpOEjfld o? rgk @H‘%’gﬁt the feg?hu‘m%m ﬁr@%d@é’ﬁik‘hé&&*a&éﬁ?%&ﬁ ac‘gggt abl e

salt or solaf! éqflﬁler)e*éﬁa phagnapreicely agrep hleéiﬂééf w‘@ﬁ fé@@‘)faaﬁhqrﬁéhe Bfe treating

a respirat Qfefinéli mﬁ@ﬁanm&&ewa ﬁfeamaﬁemﬂr thé RedftiehtSof AR GisBAskyo@St hma, in a
i Seas ri se

patient suffe k of ,.sai d

B i st or S9GE0Rne it Phgifagel S ety SRV B o el CRRB G B8,

conpound ofisbémefimal.a (1), (I') or (1"), or a pharmaceutically acceptable

salt or solvate thereof, as hereinbefore defined. 25 For the

above- nent i oned t herapeuti c uses. t he dosage administered will, of caourse,

vary wit h e wsissbeithe Biopmmbsregiiicetion, sdermy theramy " miseinadides nprophdaiy e at nent

deSI r ed andnﬂéa@theﬁﬁ ﬁ@é}ﬁb@fﬁcllﬁtdcmhﬁd) thaConliagy. CTHERaMzdthetipetimtlia (1), (1)
, %} hartrlm ept |oc b A q%“%?téabl éalts and sol vates thereof nay be

used onthe BRAS %\‘f‘l ener ﬁct%gﬁimsteredlntheformof a

pharrraceutlcal conposition in which the formula (1), (1') or (I")

har maceut | oy g 8 ARk Byl B b rtelind B R e . on the

node of adnvhfrah F@tqhewoﬁwgmgﬁ&%%@@&hﬂeé SPe og?%%gﬁcm}qq W@Bh B?@Plgﬁeébl y

conpri se fraﬂmﬁst@ﬁn iy a(thertipendodllyffestveginigunt oy @nmpoefdotfolyuih(Hm 0. 05

WO 2005/ 040 F qjosr%zp %ﬁﬂ%&éc%ﬁy ag‘c%ptable salt or solvate thereof.

20 The invention also provides a method of treating a respiratory disease, such as asthma and
rhinitis, especially asthma, in a patient suffering from, or at risk of, said disease, which
comprises administering to the patient a therapeutically effsctive amount of a compound of
formula (T), (I*) or (I"*), or a pharmaceutically acceptable salt or solvate thereof, as
hereinbefore defined.

25
For the above-mentioned therapeutic uses the dosage administered will, of course, vary
with the compound employed, the mode of administration, the treatment desired and the
disorder indicated.

30 The compounds of formula (¥), (I") or (I""), and pharmaceutically acceptable salts and
solvates thereof may be used on their own but will generally be administered in the form of
a pharmaceutical composition in which the formula (I), (I’) or ( ’?} compound/salt/solvate
(active ingredient) is in association with a pharmaceutically acceptable adjuvant, diluent or
cartier. Depending on the mode of administration, the pharmaceutical composition will

35 preferably comprise from 0.05 to 99 %w (per cent by weight), more preferably from 0.05



to 80 %v, still nore preferably fromO0.10 to 70 %v, and even nore preferably
from0.10 to 50 %v, of active ingredient, all percentages by wei ght being
based on total conposition. The present invention also provides a

phar maceut i cgjo £98ARd,t i on conprising a conmpound s of forpphRpdd)endd’ ) or
(I"™), or a pharmaceutically acceptable salt or solvate thereo?, as

her ei nbef ore defined, in association wtk:a pharnaceutically acceptable
adjuvant, diluent or carrier. The invention further provides a process for
the preparation of a pharmaceutical to conposition of the invention which
conprises mxjing a ¢onpound of fornmula (1 () or (I"), or_a

phar maceut i &$¢ %’“&é@gﬁl"éeoﬂ’réfe&?ﬂ)f g%‘i“ Ol to 323 & e evgn mews Miefewbiere Pd0
defined, wi 50 %wpbasdtie eyirédiadt) M mecangaityewaditbéapbasdd dntel codipdeRibhi er .
The pharnmaceutical conpositions nmay be adm nistered topically (e.g. to the
|l ung and/or 1s airways or to the skin) in the formof solutions,

suspensi ons Thhppset invented dsooddesospiasmacnticall cgmpmittbarcofnprising atompeyndor

syst em cal mffo‘f'mﬂla( y gro«’zﬂ(re}sig% 51'ﬁgrﬁaééua&ﬂ%c&éﬁ#ﬂamc?Eol_vat@megéoihasCapsU' es,

syrups, powders_or ul es, . by parenter , nistration itn the form of
sol utions omcEPdpPRIHAHEd IBFSSBW%‘EE‘E & psmaceydpslly asespiabloniipranh dilpeg g
adm ni str at io@garriéld t he form of suppositories or transdermally. Preferably

t he conpound of the invention is 20 adm nistered orally. The invention
further relates to conbination therapies wherein a conpound of the

i nvent i on orfhaiphationdosheripravidss agrewspt @bthe pseflaration of g pharsmaesutibdr eof , or a

phar maceyt i : hd 3 A rdeosd ornul a
(1), (1) oroPageen 2%1%13%%?3%}%%&?]&% Fert] R

, or [ Yy Wt
therapy andAbp: ¥ Rhgemiceptirally pecepiablespib t sobrate thpisol Arherpinbefprestined IWétP‘gi c
rhinitis, capbefnacéitiehlly adveptablt adjdvat tdilubitios carfisori asis, inflammatory bowel
di seases, osteoarthritis or osteoporosis. In particular, for the treatnent
of the inflammatory diseases rheumatoid arthritis, ;1)sori asis, so

i nf | ammat or yhp pharmagiutisslempodiems maast Yeradmamstersr (tenieslly (¢-Bi taithd lyng tal/wonpounds
of the [sNVeilhA b8 helRir AR Rsith ¥ shihtiBSe Bsperiitmb, 1Rftaflboalkh i HeRisbRI S such
~as anti-TNF nocl ona%)ggntl,bodl es (such as em%a&e, .CDR- 870 an D2E7 and
TNF recept ond B’ﬁ’rﬂ?ﬁ“&ﬁ Plafionsy PrAYSIF R, fkh DX 9134 frejion miheform ol j ve
COX-1 /| COXtabléts) lebrules) Srups spovhlessor granales,ariny pdicatead] edaimjstytiapinghé formci ds
such as napr Xcﬁ{i'ﬁogs lo? Qﬂsggl%fio%g; or]é)?fggtpcr 9331@(91? a%ﬁ:iljﬁ%a?l]g{l (3£ %Dre%fiadrﬁﬂg&%tﬁn’
fenamat es sdCR as Her en m c act d; P ndonet hacl n, sulindac, apazone,

pyr azol ones is theHoms ofsvppesitbriessor divasderaailye referblyshe eonappuad Qf&ﬁ AVENIEmNs 2 \\O
2005/ 040467 RGH{ispER@0AN01522 37

The invention further relates to combination therapies wherein a compound of the
invention or a pharmaceutically acceptable salts or solvate thereof, or a pharmaceutical
composition or formulation comprising a corapound of formula (T), (I") or (I"”) is

25 administered concurrently or sequentially with therapy and/or an agent for the treatment of
any one of asthma, allergic rhinitis, cancer, COPD, theumatoid arthritis, psoriasis,
inflammatory bowel diseases, osteoarthritis or osteoporosis,

In particular, for the treatment of the inflammatory diseases rheumatoid arthritis, psoriasis,
3  inflammatory bowel disease, COPD, asthma and allergic rhinitis the compounds of the
invention may be combined with agents such as TNF-a inhibitors such as anti-TNF
monoclonal antibodies (such as Remicade, CDP-870 and D,E7 and TNF receptor
immunoglobulin molecules (such as Enbrel®), non-selective COX-1/ COX-2 inhibitors
(such as piroxicam, diclofenac, propionic acids such as naproxen, flubiprofen, fenoprofen,
35 ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac,
apazone, pyrazolones such as phenylbutazone, salicylates such as aspirin), COX-2



i nhi bitors (such as nel oxi cam cel ecoxi b, rofecoxib, val decoxib and
etoricoxib) |Iow dose nethotrexate, |efunonvde, ciclesonide,

hydr oxychl oroqui ne, d-penicillam ne, auranofin or parenteral or oral gold.
s The presentwonuenusen still further relates to the conbl

conpound of the invention together with a |eukotriene bi O@fﬁq‘}g@oglszz
inhibitor, 5-1ipoxygenase (5-LO inhi blst r or 5-1ipoxygenase activating
protein (FLAP) ant agoni st such as zil euton ABT- 761, fenleuton, tepoxalin,
Abbot t-79175, Abbott-85761, N-(5-substitut ed) t hi ophene- 2-

al kyl sul f onam_des, 2, 6- d| -tert-butyl phenol hydrazones,
met hoxyt et r SHNPEPE Hchits melpsicas cplsCordh aefacoxih, zalgecoxm@d@mmﬁmlossd@@oaal

pyri di nyl - sub&bueme@bfa@mammmhﬁa,llga@ QRS - SeAbdillABing, iR £ O
2- cyanoqui nﬁ%ﬁgrgf;%{g)éuniids such as L |ndol e and quinoline

compounds s MK- 886, and BAY x 1005 The present invention
still further relates to the conbination of a conpound of the is invention

toget her ;Wi trfje ﬁrﬁeﬁ?ﬁﬁ&xﬁfon@ﬂﬁ%@f@rf@l&t{:% tﬂlee&?ﬁ)ﬁﬁdhﬁﬂ%% ha_l%é'oun%@%e LTD4, and

LTE4 selected e group consistin ones such as

L- 651, 392, 1%%%”&%%%@@&@@%@6&@8@@8@5@@5@ pdippryesnami(hé®)such as
ont azol ast, inhipzenen @gmm m&@pﬁeﬁﬂmap%ﬁtb%&%/sms z88Holc WPRUNdS

SCh 25 67t W58k, bl bhod AL MRt el WIS ISl (M 679)
i nvent i on stikylkulfannidss, Zedatessbutyphdne! Inalrdzomat meﬂnomﬁemalwdrqunﬂsmh at he
| nventiqp t 2aREReD. Mk ina i V-2 ds8, At ARgLRRDLE Brfhalbile | sOf orm

PDE4D. zs The present 1 nvention stl i nation of

a conpound SYURGHEDS $¥GR A Lﬂﬁgﬁéﬁ’&%ﬁ"%ﬁ@% eRPrRRdssEeh 3 le 742530k indpleor

ant agoni st s aisdqulinckise e6rhpdiinds Bch as MK S0 B NRB 60l RAELATose, fexof enadi ne,
astem zol e, azel astine, and chl orpheniram ne. The present invention still

further relates to the conbination of a conpound of the so invention
t oget her wi The prespatinvepiootsgl thinter Félatescio dlst aombinatiag ofid sompdiing opthes ent

i nventigg Siﬂvlaﬂtmil%éeﬁﬁf' wﬁiﬁla%&%tér%nfag&né%?métﬂéﬁéﬂ@s etpa18Q]PoHNd.Af the

i nvention t an al nocept or. agoni st vasoconstn ctor
synpat honi ng?ﬁtsegﬁ@m cory fhe gropp C;S’P%‘W&?é%dﬁ%@“ﬁﬁéﬁ%eé ¥ 4§63
- phenyl pr opamgldas dampo&ﬁsma&um@@bedomebenamlmﬁés sueh bmiﬁ&@tblspr [ de
ot r ahyar oz BTPHEHIGRB D aleh GORAR AB0IRT Sl g g 2
et hyl nor epi aldpitast, n@ntehgfdﬁftomm@kﬁsdeleﬂlﬂ{ast (MK-679), RG-12525, Ro- 245913 iralukast
20 (CGP45715A), and BAY x 7195.

The present invention still further relates to the combination of a compound of the
invention together with a PDE4 inhibitor including inhibitors of the isoform PDE4D,

25 The present invention still further relates to the combination of a compound of the
invention together with a antihistaminic H, receptor antagonists such as cetirizine,
loratadine, desloratadine, fexofenadine, astemizole, azelastine, and chlorpheniramine.

The present invention still further relates to the combination of a compound of the
30 invention together with a gastroprotective H; receptor antagonist.

The present invention still further relates to the combination of a compound of the

invention together with an .- and o;.-adrenoceptor agonist vasoconstrictor

sympathomimetic agent, such as propylhexedrine, phenylephrine, phenylpropanclamine,
35 pseudoephedrine, naphazoline hydrochloride, oxymetazoline hydrochloride,



The present invention still further relates to the conbination of a conpound
of the s invention together with anticholinergic agents such as ipratropium
brom de, tiotropium brom de, oxitropium brom de, pirenzepine, and

t el enzepi ne. wheobhasent invention still further relates 3)% ?f,Ee combi nati on
of a compound of the invention together with a 01- to (3 a 69?6/8 tor
agoni sts such as netaproterenol, to i sog%oterenol , I soprenaline, aI buterol,
sal butamol, fornoterol, salneterol, terbutaline, orciprenaline, bitolterol
mesyl ate, and pirbuterol, or methylxanthanines including theophylline and
am nophyl i ne, sodi um cronogl ycate, or muscarinic receptor (M, M, and M)
ant agoni st tetralydtgolise és'@m@lﬂpﬁg@ Aylogietageline hyfrachleside, read athgnorapineplrine

conbi nat i onvafocRo@POUNd of the invention together with an insulin-Ilike
growt h factor type Il (1G-1) mmetic. The present invention still further
relates to the conbination of a conpound of the invention together with an
i nhal ed gl Uhe@egstntdwicttion still fiaberaekdtes ysthe bhabigkiite &fafceﬁipaum‘ﬁmhe 20 as

pr edni sone, dn i.nol one

Pecl omeonadBRata topdhfafim e BRI Rrals AT DR BREm DR Sftorium,
monet asone bmmxda,tc@ﬂmpnenpmyémplrﬁmmm@d@@mﬂepmﬁurther relates to the
conbi nation of a conpound of the invention together with an inhibitor of

i I |y h |
2nd the. gelHepsemeaRon il fbberaiiaieh e clmo Bl s cpyroued fifbenase s
(MWP-1), cdhvergemmgethér WM\E’BB)to ﬁg:—@dlrbmgpeptas@oaxs_(sw& dsIpetambtepsill,ySi n- |
(MWP- 3) io. St1§o%”ﬁ?tln¥§61 ri's(l?qr ).J‘%? her ngatlﬁ&t{mﬁ toﬁﬁb@fo% s%%%zt)érhl lte)ﬂflﬂﬁﬂxeMVP 12. The

present "1 nve a conpound of

the 30 i nv@ﬁmp@naltmdmoﬂiéml W.eﬁlﬂﬂféi Wémﬁhb@mlwm%hmmmkmﬁ@dmcept or

function sygh, hﬁ@ﬁ’idza Jtide(3éhm % yoAHe T8 mmifsbadrthic febdfrar 2, CCRY,
CCR8, CCR9, | (tor the CCfanily), CXCRI, CX CXCR3,
CXCR4 and )(‘*‘1‘1 EOIP e C X-Cfanily) and CX3CRL for the C-X3-C fanily. WO

20051040167 PCT/ SE2004/ 001522 39 The present invention sti I | further

relates to fﬂég)ggsgmﬁM£lbxp@1pmep@ﬁ%§me eémpiﬁsm &*aecraga ipBL: C éher wi th

antivir &l age such as ovir, and
anti sepsi s iBemioytrgetheqwith a%m\%lnahlse grgwiractpr e h(IGFVaRimIelR still furt her

relates to the conbination of a conpound of the invention together with
car di ovasc;& agent s uctlH al ¢j um channel . bl oc | i pi | oweri ng
Caent s cuchlinsreRgnrenor o rb& St BEERRbPE Y Srmobfi e
Angi ot ensi rinZntion together with an inhaled glucocorticoid with reduced systemic side effects, such
20 as prednisone, prednisolone, flunisolide, triamcinolone acetonide, beclomethasone
dipropionate, budesonide, fluticasone propionate, and mometasone furoate.

The present invention still further relates to the combination of a compound of the
invention together with an inhibitor of matrix metalloproteases (MMPs), i.e., the

25 stromelysins, the collagenases, and the gelatinases, as well as aggrecanase, especially
collagenase-1 (MMP-1), collagenase-2 (MMP-8), collagenase-3 (MMP-13), stromelysin-1
(MMP-3), stromelysin-2 (MIMP-10), and stromelysin-3 (MMP-11) and MMP-12.

The present invention still further relates to the combination of a compound of the

30 invention together with other modulators of chemokine receptor function such as CCR1,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCR8, CCRY, CCR10 and
CCR11 (for the C-C family), CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS5 (for the C-
X-C family) and CX3CR1 for the C-X3-C family.



receptor antagonists and platel et aggregation inhibitors. to The present
invention still further relates to the conbination of a conpound of the
i nvention together with CNS agents such as anti depressants (such as
sertraline), woteseseki nsoni an drugs (such as deprenyl ui p,
M rapex, MAOB inhibitors such as selegine and rasagili neLP(glgﬁ‘%h?“ﬁm ?tors
such as Tasmar, A-2 inhibitors, dopam ng reupt ake i nhibitors, NVDA

ant agoni sts, Nicotine agoni sts, Dopam ne&”agoni sts and 15 inhibitors of
neuronal nitric oxide synthase), and anti-Al zheiner's drugs such as
donepezi | tacrine, COX-2 inhibitors, propentofylline or netryfonate. The
present i nvideDresentduyention still fuetherrelates éwsthe gombimatimrdfiarreniponndef the conpound of

the inve ntlmanw@;,&ﬂﬁ@fwm htivirk) agehtd REGSE Viflabfti A2T Sacidldvid ardl Bnlicivir,

activating ctor ((PAF antagopnists, (iii) interleukin converting’ enzyme
(1 CE) inhi B 6?‘%""‘“‘1’ ROVRES$ ﬁ“?ﬂ?‘@%‘i‘s (v) adhesi on nol ecul e inhibitors
i ncl udi ng VLA-4 ant agoni sts, (VI ) cat hepS| ns, (vii) MAP Kkinase inhibitors,

(viii) %l ueﬁl%ﬁ:{e% 1&@19? H&rl %11?1%%&1‘%%@%&1@ c@@bfﬁhﬁ&r oPa c%l’rfﬂ)ﬁ}f Qf’tﬂ Bl- and

B2-r ecept or ant agoni s out I CIne, &m
xant hi ne oﬂﬁ‘dﬁ@@ﬂ tqggﬁpn)wﬂmagdmgasgular @ents@mh ﬂﬁ@ﬁlclll@xﬁha}lﬂﬂlhl@é@whm agent s,

ﬁ g., pr oqufﬁ@ , aghis Shdhny rsﬁﬁtﬁé\ﬁbra?é&db&ébi%@ﬁéﬂﬁ%é?iﬁlﬁ?%rs %ﬁ&&%ﬂ oW h
e S B SAtein e o Bous 1 fetor” (TS, v
basic fibroblast growth factor (bPGF), (xvii) granulocyte macr ophage col ony

51, 28 0 AR S sl 153033k G S gkl ofgENY KT i NI

and NK3 recep agoni sts sel ec rou NSl St i ng of NKP- 608C,
SB- 233412 (xmeﬂnﬁ@m msi)her \ma%@ apenfa 3wh a@ﬁ&t}deewa@mai@m ah e irelene, ast ect ed from

e, B o, g g (LI AR T T
or (xxiii) % é’?ﬂg fﬁﬁ ?‘glgg‘g‘l‘qﬂ srﬁﬂlﬁ@%% %?é@ﬂ%%@iﬁ?’@&@&d on TH2
cIeI I sb (Wﬁ@tmtm@mmtm@%ta@mmsﬁoﬁmm&ouﬁtst Pepgmies eginistnareint i on may
ar ol oxi Fenai P D e s S s D e PR B 22

40 i mnosdﬁ‘ﬁ”@s@@?&z Hybitors, Brgpentefyiling o5 metryioB¥emy ci n, cycl ospori ne,
azat bi oprine, and nethotrexate. The conpounds of the invention may al so be

st oar t nr 1 iegreseginyiptign Sl RbOttslas GRE MRSl a i Rbhe hBe 1% Tndara
non- st er oi davention togethet withrél) byptasegeibisorg, i) platalet aativatigrfabios PAIIch as
20  antagonists, (iii) interleukin converting enzyme (ICE) inhibitors, (iv) IMPDH inhibitors,
(v) adhesion molecule inhibitors including VLA-4 antagonists, (vi) cathepsins, (vii) MAP
kinase inhibitors, (viii) glucose-6 phosphate dehydrogenase inhibitors, (ix) kinin-B;- and
Bj-receptor antagonists, (x) anti-gout agents, e.g., colchicine, (xi) xanthine oxidase
inhibitors, e.g., allopurinol, (xii) uricosuric agents, e.g., probenecid, sulfinpyrazone, and
25 benzbromarone, (xiii) growth hormone secretagogues,' (xiv) transforming growth factor
(TGFB), (xv) platelet-derived growth factor (PDGF), (xvi) fibroblast growth factor, e.g.,
basic fibroblast growth factor (bFGF), (xvii) granulocyte macrophage colony stimulating
factor (GM-CSF), (xviii) capsaicin cream, (xix) Tachykinin NK; and NK; receptor
antagonists selected from the group consisting of NKP-603C, SB-233412 (talnetant), and
30 D-4418, (xx) elastase inhibitors selected from the group consisting of UT-77 and ZD-0892,
(xxi) TNFo converting enzyme inhibitors (TACE), (xxii) induced nitric oxide synthase
inhibitors (INOS) or (xxiii) chemoattractant receptor-homologous molecule expressed on
TH2 cells, (CRTH?2 antagonisis).

35 The compounds of the present invention may also be used in combination with
osteoporosis agents such ag roloxifene, droloxifene, lasofoxifene or fosomax and



pi roxi cam dicl of enac, propionic acids such as naproxen, fl ubiprofen,
fenoprofen, ketoprofen and ibuprofen, fenamates such as nefenam c acid,

i ndomet haci n, sulindac, apazone, pyrazolones such as phenylbutazone

sal i cyl ates swohoms4@spirin, COX-2 io inhibitors such as B:lzz

val decoxi b, rofecoxib and etoricoxib, anal gesics and |ntraa Fed %P

t herapi es such as corticosteroids and h¥ﬁluronic aci ds such as hyal gan and
synvi sc and P2X7 receptor antagonists. e conpounds of the invention can
al so be used in conbination with existing therapeutic 15 agents for the
treatnment of cancer. Suitable %ghg ég be used in conbination include: (i)
antiproli féP’é’%W@PQWﬁ%%%ﬂnWF g 4O, APRITYS o PYFARSPBIRRS, pFpthigpsine. and used i n
medi cal onaehagxkatesuch as al kyl ati ng agents (for exanple cis-platin,
carbopl atin, cyclophospham de, nitrogen nustard, nel phal an, chl oranbuci
busul phan and nitrosoureas), antinetabolites (for exanpl e antifol ates such
as f | uor opyFherdogipaesds|of ke ipgengon mapelsa baosdd in nainbiegtidnuwith existingtthexedtic
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vinca al ka as |ne vi ndesi ne_an or el bi ne
and taxor dsereRuh SRR, RhbMee JIRE Bk A4 B IRt PR s (or
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ant i andr ogedyaviéd @d R eteptdrisnlgoriisted de, fl utam de, nil utam de and 30
cyproterone acetate), LHRH antagonists or LHRH agonists (for exanple
goserelin, leuprorelin and buserelin), progestogens (for exanple negestrol
acetate), aFhsragmpeundsiofHiednyaion canplsidicaipd & REbmpkion FURGKISEng therpewice,

vor azgl & 3 of RFOR @%heﬁwcmm 5 i1eB1e agis té%eﬁl@éhagtcaﬁlsn@ﬁ@ﬂhnaﬁde
i nasteri de

hibit, cance vasi exanpl e
met al | opr ot@q&i‘ﬂg@ ‘ffﬁ ‘F}E‘;"PB’F%‘)P ﬁ%ar}qﬁgppﬁg@fa tL‘?F&O’f] %?ssgfrﬁlﬁng& ur oki nase
pl asm nogenomoloigy,atich asrﬂlqéq&ttngrag&nm (or onjmpleiis-gR656,/@dopkEiEn,PCT/ SE2004/ 001522

AL (0100 1 oG Rl Rs 3 atial 6 fa' ARLP, BRIk by S BURSaRUGH, | 1 DI L or s

i nclude gro fac redept i bodies (for
exanpl e t hetiaproureas)piitingtatiolitss yfor @xaamlwﬁlﬁ%tef ﬂ@ has Jroremyimisings like

anti-erbpl aphbbedyil et 158 Ralitedkda) hethdtRxBRSWtosine arabinoside, hydroxyurea,
gemcitabine and paclitaxel (Taxol®), antitumour antibiotics (for example anthracyclines

like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-
C, dactinomycin and mithramycin), antimitotic agents (for example vinca alkaloids like
vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and taxotere), and
25 topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and teniposide,
amsactine, topotecan and camptothecin),
(ii) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene,
raloxifene, droloxifene and iodoxyfene), oestrogen receptor down regulators (for example
fulvestrant), antiandrogens {for example bicalutamide, flutamide, nilutamide and
10  cyproterone acetate), LHRH antagonists or LHRH agonists (for example goserelin,
leuprorelin and buserelin), progestogens (for example megestrol acetate), aromatase
inhibitors (for example as anastrozole, letrozole, vorazole and exemestane) and inhibitors
of 5a-reductase such as finasteride,
(iii) Agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors
35 like marimastat and inhibitors of urokinase plasminogen activator feceptor function),



transferase inhibitors, tyrosine kinase inhibitors and serine/threonine

ki nase inhibitors, for 5 exanple inhibitors of the epidernmal growth factor
famly (for exanple EGFR family tyrosine kinase inhibitors such as

N- ( 3- chl or o- 4vf baggpkteny! ) - 7- met hoxy- 6- ( 3-
nor phol i nopr opoxy) qui nazol i n-4-am ne (gefitinib, AZD1839) ,PCT’SEZOM"OMSZZ

N- ( 3- et hynyl phenyl ) -6, 7- bi s(2-nmet hoxyet hoxy) qui nazolin-4-am ne (erl|otinib,
0S|l -774) and 6-acryl am do- N- ( 3-

chl oro- 4-fl uorophenyl ) - 7-(3-nmor phol i nopr opoxy) qui nazol i n-4-am ne (Cl 1033)),
for io exanple inhibitors of the platelet-derived growth factor famly and
for exanpl eliV)iwibiarsekerowth fapler fagtians fytesargplowndi ifbibitons ifchmel gyowihctor

anti angi Ogediitﬁocﬁébe%‘o‘évtﬁ%tbr%@cebfb?ﬁﬁlb\ﬁ/&ieﬁfo% hﬁa'tléthwﬁn_s{bfb%ﬁt%o af, vascul ar

endot hel i al actor gr exarrp | -vascul ar_en helial cell

gr owt h fact%ﬁsg‘i\’ﬁ‘% Cepﬁémg M‘["'M@P celx RIS s f?é'{l\esﬁls t hose
di scl osed i thankfRige mhibiitong byrbdtelkihase Snhitifd Mséﬂﬁlﬁtb%n&%@x?a@@ﬁxhb\ﬁ@fs9?dr30035

e e e

angi ost at i niyrosing ukjnamgbxbhtars stieinesgi-62rchlgent-Susiopherat)-Towthory-Bat i n A4 and

conpounds %223 exy)h@,hsimu 2Rk é%% Vi 2%@3@% Wg%& S, 0

W00/ 40529, tgg 20 W01/ 9222
anti sense t Xy giamnlia-drapae (sRiofialk, QSE7 #Drad Seerianidad-{3ar get s

l'i sted abovﬂﬂoro&k&br@&ehﬁ)—&(zEﬁkﬁphcamopmpd;xyo@ﬁn@mm-ﬂemﬁﬁe (€MioB3)), feene t her apy
e abor v si5le bl BE bR CoBRL BT B PR B o iR R i e 25
pro-drug th@fIO thpliepatapyie geastib Sacierdhmdy, t hose using cyt osi ne deani nase,

thym di ne k{v NastEn @B%exﬂc Qg“eﬁﬁst%blﬁéshtﬁbsfe[vﬂﬁ&ﬁkl&%ﬁ%& éﬁ%ﬁ{@vﬁ%ﬁlaﬁ&ﬂfoﬁﬁﬁﬁes to
MUl i ug BRE s Cop SR B VR CIp el PR TAB P hes.

i ncl udi ng figgvadxamadl [avemwy@omp@lmﬂmsuch\a@ﬂmp@m@amdsn Inaematmmas@htt he "
|nnunogen|c cyt oki nes
30 such 'as %Fﬁigg?%gaﬁlged;bzggwpe%dﬁs §%3{32§5$ grgd]?’g? !:%6 ge col ony

sti mul at i ngedirpotnds, th@mmrbhyh&@rmcmmsmé‘@eem hncamép,gymbmmpbmtﬂm usi ng
transfect edaggr‘?mﬁoﬁ% h SnSHGh: s cytokine-transfected dendritic cells,

appr oaches u I ne- tran fected tunour c

i nes roaches
using anti - valvawbr éala%&mwﬁn@smsss lzre%ﬁmgi@v d prappayn: 3@8@@%@22 42
International Patent Applications WO 99/02166, W000/40529, WO 00/41669,

20 W001/92224, W002/04434 and WO02/08213,
(vii) antisense therapies, for example those which are directed to the targets listed above,
such as ISIS 2503, an anti-ras antisense,
(viii) gene therapy approaches, including for example approaches to replace aberrant genes
such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme |

25 pro-drug therapy) approaches such as those using cytosine deaminase, thymidine kinase or

a bacterial nitroreductase enzyme and approaches to increase patient tolerance to
chemotherapy or radiotherapy such as multi-drug resistance gene therapy, and
(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to -
increase the immunogenicity of patient tumour cells, such as transfection with cytokines

30 such as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,

" approaches to decrease T-cell anergy, approaches using transfected immune cells such as

cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell
lines and approaches using anti-idiotypic antibodies.

35



General procedures 5 1H NVR and 13C NVR were recorded on a Varian | nova 400
MHz, a Broker Avance DRX 400 or a Varian Mercury-VX 300 MHz instrunent. The
central peaks of chloroformd (6H 7.27 ppm, dinethylsulfoxide-dé6 (SH 2.50
ppm, acetonitrile-d3 (SH 1.95 ppm) or nethanol- d4 (SH 3. 31 nz wer e used
as internal YOI MEs. to Col um chromat ography was car PF@@Eg’G‘E H&2ng
silica gel (0.040-0.063 mm Merck). LG M5 Conditions: Method A: |nstrunent
Agil ent 1100, Columm: Waters Symmetry 243 x 30 nm C18 3.5m 15 Mass APC,
Flow rate 0.7 m/mn, Wavel ength 220 nm Sol vent A: water + 0.1% TFA,

sol vent B: acetonitrile + 0. 1% TFA, Gadient 5-95% B 8 mn, 95% B 2 mn.
retention times (RT) are recorded in mnutes. Method B: Mass Spectroneter
-Finnigan TSQ700 with el ectrospray source operating in 20 positive or
negative ion node. HP1050 systemrunning at 2.0 mM/mn, 200 pL/mn split to
the ESI soufaverslptdreduks ne HP1050 Single Wavel ength UV detector at 254 run.
Mobi | e Phase A) Water 0.1 % formc Acid; B) Acetonitrile 0.1%formc Acid

G adient 25 Tine flg w 9%\ /oB 0.00 2.0 955 1.00 2.0 95 5 15.00 2.0 5 95
17.00 2.50 5HPSMEBrndg GHMR yermreeprdaionypVariqy Jagvast 083y HA» Bikedivense ORXpeus C18
Sum 100 x 3005 V@iG0ME/AAIYETIROTHEEROMIA0 152 BenthBpblts DOCLI GO MASF(Ey
pectromnme 0 ectro pra saqur ce_operat i sitive
i on node. %%7& @‘%’ﬂﬁs Phﬁﬁ’tzhg)t %ﬂ%‘r‘%ﬁ%ﬁéﬁﬁﬂﬁg 1er,
100 pl/mn cémﬂ3.31m:mhwerEQBedsmmcmal/\refdnencad.i ne Waters Uv2488 Dual V\avel engt h
W detector at 254 urn and Sedex ELS detecti on S Mobil e Phase A) Water 0.1

%formc Acid; B) Acetonitrile 0.1 % formc Aci
10 Column chromatography was carried out using s111ca gel (0 040-0.063 mm, Merck).

LC-MS Conditions:

Method A; Instrument Agilent 1100, Column: Waters Symmetry 2.1 x 30 mm, C18 3.5um,

15 Mass APCI, Flow rate 0.7 ml/min, Wavelength 220 nm, Solvent A: water + 0.1% TFA,
solvent B: acetonitrile + 0.1% TFA , Gradient 5-95%/B 8 min, 95% B 2 min. reteniion
times (RT) are recorded in minutes,

 Method B: Mass Spectrometer - Finnigan TSQ700 with electrospray source operating in

20 positive or negative ion mode. HP1050 system running at 2.0 ml/min, 200 pl/min split to

the ESI source with inline HP1050 Single Wavelength UV detector at 254 nm.

Mobiie Phase |

A) Water 0.1 % formic Acid; B) Acetonitrile 0.1% formic Acid

Gradient
25 Time flow %A %B

000 20 9 5

100 20 95 5

-15.00 20 5 95

1700 2.0 5 95
30 18.00 20 95 5

2000 2.0 95 5
Column - Higgins Clipeus C18 5um 100 x 3.0mm



Gadient Tine flow Y%A %8 0.00 1.0 95 5 10 1.00 1.0 95 5 15.00 1.0 5 95
20.00 1.0 5 95 22.00 1.0 955 25.00 1.0 95 5 is Colum - Higgins dipeus
C18 Sum 100 x 3.0mm Method D. Mass Spectroneter - Platform LCT with

el ectrospray source operating in positive ion node. Waters 15251c plunp
runni ng at %“.’@“WF’MW , HTS PAL autosanpler, 200 .tL/m nPEFISEL00#B016Re ESI
source with inline Waters Wv2488 Dual Wavel ength UV 20 detector at 254 rim
and Sedex ELS detection. Mbile Phase &4 Water 0.1 % formc Acid; B)
Acetonitrile 0.1%formc Acid- Gadient Tinme flow Y%A %8 25 0.00 2.0 95 5
0.50 2.0 955 4.50 2.05 95 5.50 220595 6.00 2.0 95 5 30 Columm -Waters

Atlantis dC.1 m 4.6, x 20m | S%Jctgl unn_WOD 2005/ 040167 PCT/ SE2004/ 001522 44
Met hod E: e metery Bk CEwiihelpclpgaey WepeApeddig e oper at i ng
in positi . . i i . ; r i /mn,
200 L/ mn ?%Flﬁ?éi‘t"g 'e«@g?sogjog? ggm\%ﬂ?#m 1|“1ﬂ%|(')i'|t ?\gﬁ'ﬁl-‘%mniggg% %_té?secg lFg‘n and
SEDEX ELS debetiiosplit fo b BISE sourkeasieh MlindMtags OVR488 Bailnwevehsisth UB)
Acetonitrile 0.1% Formc Acid Gadient Tinme flow YA %8 0.00 2.0 95 5
detector at 254 nm and Sedex ELS detection.
5 Mobile Phase
A) Water 0.1 % formic Acid; B) Acetonitrile 0.1% formic Acid
Gradient
Time flow %A %B
0.00 1.6 95 5
1w 1.00 1.0 95 5
15.00 1.0 5 95
2000 1.0 5 95
22.00 1.0 95 5

| 2500 1.0 95 5
15 Column - Higgins Clipeus C18 5um 100 x 3.0mm

Method D: Mass Spectrometer - Platform LCT with electrospray source operating in

positive ion mode. Waters 1525 lc plump running at 2.0 ml/min, HTS PAL autosampler,

200 pL/min split to the ESI source with inline Waters UV2488 Dual Wavelength UV
20 detector at 254 nm and Sedex ELS detection.

Mobile Phase

A) Water 0.1 % formic Acid; B) Acetonitrile 0.1% formic Acid

Gradient

Time flow %A %B
23 000 2.0 95 5

050 2.0 95 5

450 2.0 5 95

550 20 5 95

600 20 95 5

30 Column — Waters Atlantis dC18 3um 4.6 x 20mm IS column



10 0.50 2.0 95 5 4.50 2.0 5 95 5.50 2.0 595 6.00 2.0 95 5 Colum - Luna
3u C18(2) 30x4.6mm is Method F: Mass Spectroneter - PlatformZQ wth

el ectrospray source operating in positive and negative ion node. HP 1100
systemrunning at 2.0 m/mn, 200 pL/mn split to the ESI source with
inline BPI 1080BR#Brgiatecti on and SEDEX ELS detecti on. Nbbiﬂc@fhfhsﬁ 20 A
Water 0.1 % Formc Acid; B) Acetonitrile 0.1% Formc Acid XATA0015% e
flow %A O/uB 0.00 2.0 95 5 0.50 2.0 93 525 4.50 2.0 595 5.50 2.0 5 95
6.00 2.0 95 5 Colum - Luna 3u C18(2) 3 %4, 6rm |1 WD 2005/ 040167

PCT/ SE2004/ 001522 45 Reverse Phase Hi gh Pressure Liquid Chromat ography
purification was perfornmed using either a Genesis HPLC Col um (Ref.

| 6R10985, 100mmx22.5mm) containing Cl 8-7m 120A silica; or a Purospher STAR

0, R S P o BB Qe 2"
starting malogiiv@hil dBAEGONHREE 121100 3Yedirh ﬂ%&g 2o FANE RS p@ﬁgu s ey ! al

reagents were of | aboratory grade and Wwere used as recel ved. I'owi ng
abbr evi at i dhsElrseumss @dth ialheHBT1H0 DAD detection and SEDEX ELS detection.

O (Benzotri zéol - &%I )-N, N, N , N -tetranet hyl uroni um hexaf | uor ophosphat e
DI EA= N N- | et hyl am ne NWP= |- N Met hyl - 2- pyrrol i di none

A) Water 0.1 % Formic Acid; B) Acetonitrile 0.1% Formic Acid
Gradient
Time flow %A %B
000 20 95 5
w 050 2.0 95 5
450 20 5 95
550 20 5 95
600 20 95 5
Column - Luna 3u C18(2) 30x4.6mm
15

Method F: Mass Spectrometer - Platform ZQ with electrospray source operating in

positive and negative ion mode. HP1 100 system running at 2.0 ml/min, 200 pL/min split to
the ESI source with inline HP1100 DAD detection and SEDEX ELS detection.
Mobile Phase
20  A) Water 0.1 % Formic Acid; B) Acetonitrile 0.1% Formic Acid
Gradient
Time flow %A %B
0.00 2.0 95 5
050 2.0 95 5
25 450 20 5 95
5.50 20 5 95
600 20 95 5
Column - Luna 3u C18(2) 30x4.6mm



Conmpounds are naned according to ACD nam ng software (Version ACD/ Labs 6, 00
is (build 6.06/11 June 2002). Preparative procedures. Exanolel: 20
3-benzoyl - 9- ( 2- et hoxybenzyl ) - 3, 9-di azaspi ro[ 5. 5] undecane trifl uoroacetate
‘a) tent-butylw8aotBpznayt - 3, 9- di azaspi ro[ 5. 5] undecane- 3- car ‘&?‘S‘ﬁf '%g
tert-Butyl 3,9-diazaspiroj5.5]undecane- 3-carboxylate (3.4 , PHo g),
‘benzoic acid (3.44 mvol, 0.42 g), D EA (6.88 mol, 1.18 nl) and HBTU (3. 44
'mmol, 1.31 g) in NMP (5 nl) were m xed and vigorously stirred for I h at
‘roomtenperature. Water was added and the m xture was extracted w th Et QAc.
Fl ash chr omat ograi%gy rovided the title conpound (0.94 g, 76 % . 30 APCl - M5
m z: 303. 2, Rexsesehbpse High Byesgurp b, Chonptography ppiifiefisn Sles ncidamed usiegt - but yl .
-9- benzoyl - Zifeflh BeaaRI MRLE CohwiA@eanerIofa! PQhad _ g) was
'35 stirred i%b@ter'.'fl' u{%gace iC ?&% élo % 'ih GﬁZClZ?ﬁ?@%tﬂ%ﬁﬂghbelssﬁent was
removed and SIS SODEYIORAEET ? E’?bﬁﬁ S ambeontagng EAR Shmngolvedifdue was
;di ssol ved i wateet BAAOTF AnablientBedteonitalea- B T, Wigw: [Fhal/did | € conpound as a
free am'p.e was eluted with anmonia in methanol (0.99 g, > 100%. APCI-M
mz: 259 [M#] s c) 3-benzoyl-9-(2-ethoxybenzyl)-3, 9-di azaspi ro[ 5. 5] undecane
“trifl uor oacEtassestateyl osberping) starting aateriabspyaro f@uBwiallp eveilable0 ABdblvntland8. 0 ny)
was di ssol veshhéiciiMRagedBOverd bf BBGkaREPEale A Werk QUL kecefie@l NOXybenzal dehyde
'(0.062 mmol, 8.7 |) and NaCNBH3 on Teéesin (0.062 mol, 15,0 ng) were added.
~The m xture was shaken for 1 h. The resin was 10 filtered off and the pure
‘title conpoliedfollasinghbbreviatdoms\argusedar ati ve HPLC (8.0 ng, 66 %9. 1H NWVR (400

| Mz, 3)im$rL 3 702 (t, 1H. . 6.94 (d,
IM 4.2 (Lf;lg%gﬁ?ﬁzﬂ@ﬁf‘g}%@ 1)%%5\7 ﬁ%ﬁ%‘%ﬁk’q&“ﬁlﬁ‘?ﬂ‘&@@%ﬁ%r m (2H),
2.9-2.7 (brHEANN-Diisapropydethypmineo) | 1.85-1.80 (brd, 2H), 1.7-1.4 (brm

C4AH), 144 (RMp= BN)MefO pMeolidigone393 [ M+] 15 The fol | owi ng conpounds were
prepared according to the general procedure used for exanple 1.

Compounds are named according to ACD naming software (Version ACD/Labs 6.00
15 (build 6.06/11 June 2002).

Preparative procedures.

Examplel;
20

3-benzoyl-9-(2-ethoxybenzyl)-3,9-diazaspiro[S.5]undecane trifluoroacetate
a) tert-butyl 9-benzoyl-3,9-diazaspiro[5.5]undecane-3-carboxylate

25 tert-Butyl 3,9-diazaspiro[5.5jundecane-3-carboxylate (3.44 mmol, 1.00 g), benzoic acid
(3.44 mmol, 0.42 g), DIEA (6.88 mmol, 1.18 ml) and HBTU (3.44 mmol, 1,31 g) in NMP
(5 m!) were mixed and vigorously stirred for 1 h at room temperature. Water was added
and the mixture was extracted with EtOAc. Flash chromatography provided the title
compound (0.94 g, 76 %).

30  APCI-MS m/z: 303.2, 359 [MH+]

b) 3-benzoyl-3,9-diazaspiro[5.5]lundecane

tert-butyl 9-benzoyl-3,9-diazaspiro[5.5Jundecane-3-carboxylate (3.69 mmol, 1.32 g) was
15 stirred in trifluoroacetic acid (10 % in CH,Cl,) for 3 h. The solvent was removed and the



3-benzoyl - 9- (2- met hoxybenzyl ) - 3, 9- di azaspi r o[ 5. 5] undecanetri fl uor oacet at e
1H NWVR (400 MHz, CDC13): S 11.64 (brs, IH), 7.57 (brs, 1H), 7.46-7.36 (m
6H), 7.05 (t, 20 1H), 6.96 (d, 111), 4.27 (brs, 2H), 3.89 (s, 3H), 3.73
(brs, 211), 3.5-3.3 (brm 411), 2.9-2.7 (brm 2H), 2.1- 2 0 (m 2H),
1.85-1.80 (brwp228idjos0187 7-1.4 (brm 411). APC-M nl z:

3-(4-chl orobenzoyl ) - 9- (2- phenoxybenzyl ) - 3, 9- di azaspi ro[5 dl%c]%tb:oé‘{%lﬂ?%
rifluoroacetate ON"_J X NO d QF Qg F W 2005/ 040167 PCT/ SE2004/ 001522
7 'H NWR (400 MHz,, CD3OD) 5 7.59 (d, J= 7.2 Hz, 1H), 7.51 - 7.37 (m 7H),
(t, J= 7.5 Hz, 211), 7.10 (d, J—76Hz 2H) 688(d J= 8.4 Hz, 1H),
(s,.211), 374(s 211 353- é 29 - 3.16 (m 211)

(d, J=remaingngesidogyas dissplyed Hlm.@@lafeqhan lq;adedeqn@ aﬁﬁ&ﬁﬂéwnmﬁbpmﬁv (3:1)

] S3-b yihd&éﬁemmewbemmlw@n%n@mmsﬂhw@59glrtdﬂﬂmye

r|fluoroacxff,§iﬁsr?h thod A RT: 3.61 min, mz 0 (MH)

3- benzoyl hyl)benzyl] 3, 9- dlazasp|r0[5 5] undecane
trifluoroacetate. LG 10 MS RT: 4,08 mn, mz 417 cMf5

o DeneouL S BN A3 e RGPt

3- benzoyl - 9- (3- et hyl benzyl ) - 3, 9- di azaspi ro[ 5. 5] undecane trifl uoroacetate.

|§C;3 M5 ( '\/Ft h%gﬁb =2} 9 d@azz i 5‘5]qu6¥: 4.06] Yadndd1) 8.0 mgc)i was dlsscilved in NMP ( 300t t
LC ﬁ/gz ??\//Et h Blé t;[} r% étﬁ?;’glbaz alsdg%)(ggg% n? cha 5 ﬁl) and Nag% 3%?1 ate.
3- benzoyl - 9re$ﬁ{0 Dﬁbmxntﬂ 156t tng) Wer addod: BhOmikitaz aes ishaked 6] Iun Ghe agsn was

312 (o 3?3&%&"?{”@“@%20 phefn (e a@;%%“id?ﬂafg ciffdividierd Mg, 66%)
“trifl uoroacdt MHz CDCl3): 8 11. 64(brs 1H), 7.53-7.27 (m, 7H), 7.02 (t, 1H), 6.94 (d,
1H), 4.29 (brs, 2H), 4.12.(brd, 2H), 3.8-3.3 (brm, 4H), 3.3-3.1 (brm, 2H), 2.9-2.7 (brm,
2H), 2.1-2.0 (brt, 2H), 1.85-1.80 (brd, 2H), 1.7-1.4 (brm, 4H), 1.44 (brt, 3H).
APCI-MS m/z: 393 [MH+]

t
4
7.22
4. 46
2. 05
[ MH+
t

15
The following compounds were prepared according to the general procedure used for
example 1.
3-benzoyl-9-(2-methoxybenzyl)-3,9-diazaspiro[5.5]undecane triflnoroacetate
'H NMR (400 MHz, CDCL): 8 11.64 (brs, 1H), 7.57 (brs, 1H), 7.46-7.36 (1, 6H), 7.05 (¢,
20 1H), 6.96 (d, 1H), 4.27 (brs, 2H), 3.89 (s, 3H), 3.73 (brs, 2H), 3.5-3.3 (brm, 4H), 2.9-2.7
(brm, 2H), 2.1-2.0 (m, 2H), 1.85-1.80 (brd, 2H), 1.7-1.4 (brm, 4H).
APCI-MS m/z: 379 [MHH]

3-(4-chlorobenzoyl)—9-(2-phenoxybenzyl)-3,9-diazaspiro[5.5}undecane
25  trifluoroacetate

O



25 LC-Ms (Method A) RT: 4.05 mn, mz 405 (MH) 30
3-benzoyl -9-[3-(trifluoronet hoxy)benzyl]-3, 9-di azaspi ro[ 5. 5] undecane
trifluoroacetate LC-M5 (Method A) RT: 4.21 min, mz 433 (MH

- 3-benzoyl - 9- (&5 bdoi nmet hoxybenzyl') - 3, 9-di azaspiro[ 5.5 i.fl uoroa
cetate. LG MS (NEt‘{??‘fJSA) RT: 3.64 nin, mz 397 (Mt) 35 PURRESADG S

. 3-benzoyl - 9- (4-f 1 uor o- 3- net hyl benzyl ) - 3 - di azaspi r o[ 5. 5] undecane
trifluoroacetate. WD 2005/ 040167 PCT/ SEZ004/ 001522 48 LC-MS (Method A) RT:
'3.89 min, mz 381 (M)

3-benzoyl - 9-[ 2- (benzyl oxy) benzyl ] - 3, 9-di azaspi r o[ 5. 5] undecane

trifl uor oacHi 2BMR (400MHE,, @ﬂeom@ 7459 (R,T.I 4. 2F4z, i), 7.5 77.3% 6 N, 7.2% (1, J =

. 3-b | t
£ ario e o o B9 ] g
3- benzoyl - 93$3- étﬂ(ﬁ%ﬂ)@hi’ﬂ% - 3100y 25D B0 (b5 BlaHaeEAnbee r 14D (Br&hcet at e.

/10 LC M8 ( Maplootifn/ARE754790: I MEAY z 393 (M)  Exanple 2 15
! 3- (2- et hoxybenzyl ) -9-(4-et hyl benzoyl) -3, 9-di azaspi ro[ 5. 5] undecane

‘trifluordacetate Scheme 1 N + HNN NH ]j Nag8(OA)3H, DWF, HaM d, 16-18h. i
2) TFA, CH2GhEpzoyi-9- (3-hnetl@’7dybenzbr1}-3 9-diaghspiyo[5.5]undecane trifluoroacetate.

3-(2- ethoxy | | e tert-Butyl
3, 9-di azaspi ;&n%% (%1]'6 aIﬁlé%z&c oxy#g{ﬂg zg 759, 2.9 nmol), 2-
et hoxybenzal dehyde (0 6469, 4.3 mml) and sodiumtriacet oxyborohydri de

. (1.239, 5, 83.53R )-QWtrﬁhbfdn%i'hyme% 4,9-Giahshirafik ARt tAfhdtodcdtal. L) for

~16h at roo é&é‘ure %mtlon m xture was diluted with water (20

'm) and ’t"hm with 25 saturated Na2C03. The product was

‘extracted with Et QAc, yvashed vvl_th wat er , _drled an_d t he sol vent was

evapor at ed. s i, 254k i ieholiBk ekl Wb 303/ SindddaAIREAKL SRR N O i de (30
LC-MS (Method A) RT: 3.79 min, m/z 409 (MH")

15 3-benzoyl-9-(3-methylbenzyl)-3,9-diazaspiro[5.5]undecane trifluoroacetate.
LC-MS (Method A) RT: 3.77 min, m/z 364 (MH")

3-benzoyl-9-(3-chlorobenzyl)-3,9-diazaspiro[ 5.5]undecane trifluoroacetate.
LC-MS (Method A) RT: 3.80 min, m/z 383 (MH)
20
3-benzoyl-9-(3-fluoro-2-methylbenzyl)-3,9-diazaspiro]5.5jundecane trifluoroacetate.
LC-MS (Method A) RT: 3.77 min, m/z 381 (MH")

3-[2-(allyloxy)benzyl]-9-benzoyl-3,9-diazaspiro[ 5.5 Jundecane triflucroacetate.
25 LC-MS (Method A) RT: 4.05 min, m/z 405 (MH")

30 3-benzoyl-9-[3-(trifluoromethoxy)benzyl}-3,9-diazaspiro[ 5.5 Jundecane trifluoroacetate
LC-MS (Method A) RT: 4.21 min, m/z 433 (MH")

3-benzoy1-9-(2-ﬂuoro-5-methoxybcnzyl)—S,9-diazaspiro[5.S]undecane trifluoroacetate.
LC-MS (Method A) RT: 3.64 min, m/z 397 (MH")

15
3.henzoyl-9-(4-fluoro-3-methylbenzyl)-3,9-diazaspiro[ 5.5Tundecane trifluoroacetate.



m) and TFA (3 m) was added. The solution was stirred for 3h at room
tenperature. The residue after evaporation was dissolved in MeCH and
absorbed onto SCX resin. The product was eluted with 10 % anmonia in MeCH
and the filtrafosowamegyaporated to give 30 the title conpound ]5664 ngy, 79% .
WO 2005/ 040167 PCT/ SE2004/ 001522 49 Scheme 2 HN- DI EA, HEUSEX§d01322 | 6h
I~~/\I N Ol. D'/ \ OHs b)

3- (2- et hoxybenzyl ) - 9- (4- et hyl benzoyl) - 3,‘@8 di azaspi ro[ 5. 5] undecane
trifluoroacetate 3-(2-ethoxybenzyl)-3,9-diazaspiro[5.5]undecane (1.0

lequi v), 4-ethylbensoic acid (1.2 equiv), D EA (2.3 equiv) and HBTU (1.0
equi v) in NUe-WMST MEfhodeh)dR i k@4 mindn/z38y @vBlis| y stirred for 18 h at room
tenperature. The pure title conpound was obtai ned by preparative HPLC. io.
LC- M5 (Met hggqu) RT: %%50 mn, mz 421 (MR) The foll ow ng conpounds were
prepared accoBryy ot d-(bevayigarbenayliph ddisampuolfsdendecane taftanrpdceta. O N N OF f /
15 3- (cyel oexyisqnrcimd)RB -4 2% alin@xiass 3, 9-di azaspi ro[ 5. 5] undecane |H
NI\/R(4005|\/HZ, CD30D) 6 7.48 (m IH, 7.43 (d, J= 6.8 Hz, 1H), 7.12 (d, J=
8.7 Hz,’1H), 7.05 (m 1H), 4.34 (s, 2H), 4.19 (q, J= 7.3 Hz, 2M 3.62 -
3.12 (m 8Hp;beRzayB{(PrbrondP-etiRx§Benzell)-3 DeflinzadpiBds 5uhd€dné Hfldacetdte51 - 1. 22

(m I1OM 20 'ﬁ%%ﬁeﬂoﬁﬁ)‘i@ﬂ 4%—%,\@92%99@(/@14)0167 PCT/ SE2004/ 001522 50

3-benzoyl-9-(3-ethoxybenzyl)-3,9-diazaspiro[5.5Jundecane trifluoroacetate.
10 LC-MS (Method A)RT: 3.90 min, m/z 393 (MH")
Example 2:
15 3-(2-ethoxybenzyl)-9-(4-ethylbenzoyl)-3,9-diazaspiro[5.5]undecane trifluoroacetate
Scheme 1

A

1) NaB(CAc);H, DMF, HOAg, rt, 16-1Bh.

N

/0 2) TFA, CH2CI2, rt, 3h,
O~
éﬂ\/

20 a) 3-(2-ethoxybenzyl)-3,9-diazaspiro[S.5]undecane
tert-Butyl 3,9-diazaspirof5.5]undecane-3-carboxylate (0.75g, 2.9 mmol) ,2-
ethoxybenzaldehyde (0.646g, 4.3 mmol) and sodium triacetoxyborohydride (1.23g, 5.8
mmol) was stirred in DMF (16 ml) and acetic acid (4.5 ml) for 16h at room temperature.
The reaction mixture was diluted with water (20 ml) and the pH was adjusted to 8-9 with

25 saturated Na,COs. The product was extracted with EtOAc, washed with water, dried and
the solvent was evaporated. The resulting material was dissolved in methylene chloride (30
ml) and TFA (3 ml) was added. The solution was stirred for 3h at room temperature. The
residue after evaporation was dissolved in MeOH and absorbed onto SCX resin, The
product was eluted with 10 % ammonia in MeOH and the filtrate was evaporated to give

30 the title compound (664 mg, 79%).

Too-



N N 3-(2-ethoxybenzyl)-9-(3-nethyl butanoyl)-3, 9-di azaspi ro[ 5. 5] undecane
trifluoroacetate 1H NMR (400 MHz, CD3OD) S 7.48 (m 1H), 7.43 (d, J= 7.2
Hz, 1H), 7.13 (d, J= 9.1 Hz, 1H), 7.05 (m 1H), 4.35 (s, 2H), 4.19 (q, J=
6.9 Hz, 2H), ®08R050481612 (m 81-1), 2.28 (m 2H), 2.10 - 1, 96%% , 1.73
- 1.59 (m 4H), 1.45 (m 5H), 0.96 (m 6H) APCI -MS miz: 37%TH ?440P152ao O \
Cl DN&

3- (2- et hoxybenzyl)-9-[ 3- (4- et hyl phenyl%gpropanoyl ]-3,9-di azaspi ro[ 5. 5] undeca-
ne trifluoroacetate 1H NVR (400 WMHz, CD30OD) S 7.52 (t, J= 8.2 Hz, 111),
7.45 (d, J= 7.7 Hz, 1H), 7.20 - is 7.03 ( 611), 4.36 (s, 211), 4.22 (q, J=
7.1 Hz, 2H), 3.70 - 3.06 (m 8H), 2. dihemo2 gg (m 2H), 2.73 - 2.67 (m 2H),
2.32 (d, J= 4.5 Hz, 3H), 1.98 - 1.89 (m 2H), 1.68 - 1.55 (m 3H), 1.51 (t,
= 7.5 H, 3H), 1.44 - 1.37 (m 2H), 1.22 - 1.19 1H) APCI-Ms in/z: 435
MH] 20 WO 2005/0 _7 PCTI SE2004/ 001522 51 CL / N N

-[ (4-chl orophenyl ) ac -9- (2- et hoxybenzyl) - 3, P- dli azaspi ro[ 5. 5] undecane

i fluoroacetate 5 1H N 400 MHz, CD3OD) 6 7.5 1H), 7.45 (d, 1H),

8 - 7.34 (m 2H), 7.29 26 (m 21-1), 7.1&ay 1H), 7.08 (t, 1H),

6 (d, 2H), 4.22 (g, 2 3. 81 (EABMYNE.B1865 - 3583 21-), 3.57 - 3.55
2H), 3,42 - 3.17 (m.6H, 1. 98—+{d—2H-+—1-69-1.59

2H), 1.50 (t,
, 1.48-1.45 (m 111), 1.39-1.34 (m 1H) APCl - M5 i z: Lo [AMH]  to
4- chl or obenzoyl )\jé%(phenoxybenzyl )-2, 7-di azaspi rof ] nonane

O

A;aw@

ri fluoroacetate

5 b)3-(2-ethoxybenzyl)-9-(4-ethylbenzoyl)-3,9-diazaspiro[5.5]undecane trifluoroacetate
3-(2-ethoxybenzyl)-3,9-diazaspiro[ 5.5 Jundecane (1.0 equiv), 4-ethylbensoic acid (1.2
equiv), DIEA (2.3 equiv) and HBTU (1.0 equiv) in NMP (370ul) were mixed and
vigorously stirred for 18 h at room temperature. The pure title compound was obtained by
preparative HPLC.

10 LC-MS (Method A)RT: 4,50 min, m/z 421 (MH)

The following compounds were prepared according to the general procedure used for
example 2.

ege

3-(cyclohexylcarbonyl)-9-(2-ethoxybenzyl)-3,9-diazaspiro[5.5]undecane
1H NMR (400 MHz, CD;0D) 8 7.48 (m, 1H), 7.43 (d, /= 6.8 Hz, 1H), 7.12 (d, J= 8.7
Hz, 1H), 7.05 (m, 1H), 4.34 (s, 2H), 4.19 (q, /= 7.3 Hz, 2H), 3.62 - 3.12 (m, 8}), 2.63 (m,
1H), 2.00 (d, 2H), 1.83 - 1.60 (m, 9H), 1.51 ~ 1.22 (m, 10H)

20 APCIE-MS nv/z: 400 [MH+]

15



FF 570 Fis C "HNW (400 MHz,, CD30OD) S 7.69 - 7.63 (m 2H), 7.62 -
7.55 (m 1H), 7.51 - 7.40 (m 5H), 7.22 (t, J= 7.4 Hz, 211), 7.14 - 7.06
(m 2H), 6.88 (d, J= 8.1 Hz, 1H), 4.45 (app d, 2H), 4.25 (s, 1/2x2H), 4.14
(s, 1/ 2x2H), wWo Qdsofae7l/ 2x2H), 3.92 (s, 1/2x2H), 3.27 -

2.27 (d, J= 14.4 Hz, 2H), 2.09 - 1.94 (m 2H APC - M5 m?%qé?&%&’ﬂ@s?@s 1)

[ MHt]

.3-[(6-chl oropyridin-3-yl)carbonyl]-9-(2- gt hoxybenzyl ) - 3, 9- di azaspi r o[ 5. 5] und
"ecane bis(trifluoroacetate) 52 LC-M5 (Method A) RT: 3.78 mn, nlz 428 (IVH)
phenyl ) di met hyl amine bis(trifluoroacetate) s LCMS (Method A) RT: 3.32 mn,
mz 436 (MH)

. 3-(2- et hoxybenzyl ) -9-[ 2- net hoxy- 4- (et hyl t hi 0) benzoyl | - 3, 9-di azaspi ro[ 5. 5] un
~decane triflyoroggetate LC-M5 (Method A) RT: 4.35 mn, mz 469 (M4*) to
3- (4- but oxybenzoyl|) - 9- (2 et hoxybenzyl ) - 3, 9- di azaspi ro[5 5] undecanetri fl uoroa
cetate LG RT. 4.96 mn, mz 465 (M+¥)

'1-(4-{[9-(2-et hoxybehizyl )t 3,9-di azaspi ro[ 5. 5j undee- 3-yl ] carbonyl } phenyl ) et ha
none 15 trifluoroacefate Y5 (Method A) RT: 3.81 min, nmlz 435 (IVH)

3- (2- et hoxybenzyl) - 9- (qui i - 2-yl carbonyl ) -3, 9-di azaspi ro(5. 5] undecane 20
bi s(trifluoroacetate) LC

trifluoroacetate. 25 LC-MS (Me d_n) : 4i96 mn, mz 449 (MH') 4-{
[ 9- (2- et hoxybenzyl) - 3, 9- di azagfp [5. 5)Undec- 3-yl ] carbonyl }benzonitrile
trifluoroacetate.

3-(2-ethoxybenzyl)-9-(3-methylbutanoyl)-3,9-diazaspiro[5.5]undecane trifluoroacetate

11 NMR (400 MHz, CD;0D) 8 7.48 (m, 1H), 7.43 (d, J= 7.2 Hz, 1H), 7.13 (d, J=9.1
Hz, 1H), 7.05 (m, 1H), 4.35 (s, 2H), 4.19 (g, J = 6.9 Hz, 2H), 3.62 - 3.12 (m, 8H), 2.28 (m,
2H), 2.10 - 1.96 (m, 3H), 1.73 - 1.59 (m, 4H), 1.45 (m, SH), 0.96 (m, 6H) |
APCI-MS m/z: 373 [MEH+]

3-(2-ethoxybenzyl)-9-[3-(4-methylphenyl)propanoyl]-3,9-diazaspiro[5.5lundecane

trifluoroacetate

L4 NMR (400 MHz, CD30D) 8 7.52 (t, J= 8.2 Hz, 1H), 7.45 (d, J = 7.7 Hz, 1H), 7.20 -
15 7.03 (m, 6H),4.36 (s, 2H), 4.22 (q, J=7.1 Hz, 2H), 3.70 - 3.06 (m, 8H), 2.94 - 2.88 (u,

2H), 2.73 - 2.67 (m, 2H), 2.32 (d,J=4.5 Hz, 3H), 1.98 - 1.89 (m, 2H), 1.68 - 1.55 (m,

3H), 1.51 (t,J=17.5 Hz, 3H), 1.44 - 1.37 (m, 2H), 1.22 - 1.15 (m, 1H)

APCI-MS m/z: 435 [MI+]

10

20



LCM5 (Method A) RT: 3.90 min, mz 418 (M#) 30
3-(2-et hoxybenzyl ) -9- (6- et hoxy- 2- napht hoyl ) - 3, 9- di azaspi r o( 5. 5] undecane
trilluoroacetate. LC-MS (Method A) RT: 4.56 min, mz 473 (M{) 35 53
3-(2, 3-di chl ) - 9- (2- et hoxybenzyl) -3, 9-di azaspir e
trifluor oacé’t?é?@sm@ -M5 (Method A) RT: 4.46 min, mz 46%%&7%&@%{%%
3- (2-et hoxybenzyl ) - 9- (3- net hoxybenzoyl ) -53, 9- di azaspi r o( 5. 5] undecane
trifluoroacetate. s LC-Ms (Method A) RT: 4.04 min, mz 423 (M T4)
3- (2, 3-di met hyl benzoyl ) - 9- ( 2- et hoxybenzyl ) - 3, 9- di azaspi r o[ 5. 5] undecane
trifluoroacetate LCG-MS (Method A) RT: 4.29 min, mz 421 (MN |0
3-(4-chl or obenz 9- (X et hoxybenzyl ) -3, 9-di azaspi ro[ 5. 5] undecane
trifluoroacet atle - M5 (Method A) RT: 4.34 min, mz 427 (WH)
CONA4C ITe enzoyl ) - 3, 9-di azaspi r o[ 5. 5] undecane
trifluoroacetate. LG LC dA RT: 421 min, mz 407 (MN is
3-(3, 4-di chl or obenzoyl ) - 9- (- oxybenzyl ) -3, 9-di azaspi ro(5. 5] undecane
trifluoroacetate. LC M5 (Method A)NRT: 4.69 mn, nz 461 (MN
3- (3, 4-di meshoxybenzoyl ) -9- (2- et ybenzyl ) - 3, 9-di azaspi r o[ 5. 5] undecane
trifluoroacetate. LGMS (Method A) RT:] 3.82 min, mz 453 (MH)
3-(2, 4-di chl or obenzoyl ) - 9- ( 2- et hoxyheazy| O&,V.Qv!di azaspi r o[ 5. 5] undecane
trifluoroacetate. LC M5 (Method A) 4.55 mn, mz 461 (MR*) 25
3- (2- et hoxybenzyl)-9-(4-isopropoxybag | ) -3, 9-di azaspi ro[ 5. 5] undecane
trifluoroacetate. LG M (Method A  4.51 min, rrdz 451 (MH) 30
3-(2-et hoxybenzyl ) -9-(2-napht hoyl ) -3, 9-di azaspi ro[ 5. 5] undecane

5 3oa meria e apBp et b e oy Sa el s SR tecane
tri fl uor oactriflitorpacdate
s 'HNMR (400 MHz, CD;0D) 5 7.51 (t, 1H), 7.45 (d, 1H), 7.38 - 7.34 (m, 2H), 7.29 - 7.26
(m, 2H), 7.15 (d, 1H), 7.08 (t, 1H), 4.36 (d, 2H), 4.22 (q, 2H), 3.81 (d, 2H), 3.65 - 3.63 (m,
2H), 3.57 - 3.55 (m, 2H), 3,42 ~3.17 (m, 6H), 1.98 (d, 2FL), 1.69-1.59 (m, 2H), 1.50 (¢,
3H), 1.48-1.45 (m, 1H), 1.39-1.34 (m, 1H)
APCI-MS m/z: 441 [MH+]

y
(

10

2-(4-chlorobenzoyl)-7-(2-phenoxybenzyl)-2,7-diazaspiro{3.5nonane trifluoroacetate

3OHC

'H NMR (400 MHz,, CD;0D) § 7.69 - 7.63 (m, 2H), 7.62 - 7.55 (m, 1H), 7.51 - 7.40 (m,

SH), 7.22 (t, J = 7.4 Hz, 2H), 7.14 - 7.06 (m, 2H), 6.88 (d, J= 8.1 Hz, 1H), 4.45 (app d,

2H), 4.25 (s, 1/2x2H), 4.14 (s, 1/2x2H), 4.02 (s, 1/2x2H), 3.92 (5, 1/2x2H), 3.27 - 3.06 (m,
w  2H), 227 (d,J = 14.4 Hz, 2H), 2.09 - 1.94 (m, 2H)

APCI-MS m/z: 447/449 (3:1) [MH+]

13

3-[(6-chloropyridin-3-yl)carbonyl]-9-(2-ethoxybenzyl)-3,9-diazaspiro[ 5.5 Jundecane
bis(trifluoroacetate)

20



WO 2005/ 040167 PCT/ SE2004/ 001522 54 LC-MS (Method A) RT: 3.97 mn, mz 453
WMHO)  3-(2- et hoxybenzyl)-9-(1-naphthoyl)-3, 9-di azaspi r o[ 5. 5] undecane
i fluoroacetate. LC-M5 (Method A) RT: 4.42 min, mz 443 (M) 5 (3-{

(2- et hoxybenzyl ) -3, 9-di azaspi ro[ 5. 5] undec- 3-yl ] car bonyl } phenyl ) di net hyl am
bis(trifluoroacetate). LC-M (Method A) RT: 3.22 nun, mz 436 ( H4) 10
2- et hoxybenzyl ) - 9-[ 3- (et hyl sul fonyl ) kgnzoyl | - 3, 9- di azaspi r o[ 5. 5] undecane
r|quoroacetate LC-M5 (Method A) RT: 3.66 min, mz 471 (MR
- (2-et hoxybenzyl)-9-(4- nethoxybenzoyl) 3, 9- dlazasp|r0[5 5] undecane
rifluoroacetate. is LC-MS &NEthodA RT: 402 mn, mz 423 (MB)
(4-{[9-(2- etlHoMBHavethod ABRY: 3178 raispinfad 2. BfHiddec- 3- yI | car bonyl } phenyl ) di et hy
amne bis(trifluoroacetate). LCM (Method A) RT: 3.24 min, mz 464 (M)
20
tr

3-(2-ethox benzyl) 9-(4 pyl benzao 3, 9- dlazasp|r0[5 5]undecane
f 1 uor oacetfatl8-(2 "EL@XWHEWE@ di; szgsiu

2-chl OrOIb‘iﬂﬂlﬂ&Qi?daBél.’ﬁE) 9- (2- et hoxybenzyl ) - 3, 9-di azaspi ro[ 5. 5] undecane 2s

i ndac-Friy Hearbgnyl }nggn(l)dmcthylamme
- (

trifl thod A .74 mz 428 (IVH

! ?(2 relt hdﬂ%ﬁ%ﬁt&@ ‘E%ACBEZS? %/b o %’H oyl ] m3n9 di gzaspl go[ 5. 5] undecan
(
(
S

aZ&§pI

trifluoroacetate. LC-MS RT: 456 mn mz 461 (Mm 30

(2o oy e Bl LR BTN Tl gt oo

2- et hoxy hefiaorbjcetitd qui noI i n-4- yI car bonyl ) - 3, 9-di azaspi r o[ 5. 5] undecane

10
3-(4-butoxybenzoyl)-9-(2-cthoxybenzyl)-3,9-diazaspiro[5.5lundecape trifluoroacetate
LC-MS (Method A) RT: 4.96 min, m/z 465 (MH")

1-(4-{[9-(2-ethoxybenzyl)-3,9-diazaspiro[ 5.5 Jundec-3-yl]carbonyl }phenyl)ethanone
15 trifluoroacetate
LC-MS (Method A) RT: 3.81 min, m/z 435 (MH"

3-(2-cthoxybenzyl)-9-(quinolin-2-ylcarbonyl)-3,9-diazaspiro[5.5]undecane
20 bis(trifluoroacetate)
LC-MS (Methed A) RT: 4.00 min, m/z 444 (MH")

3-(4-tert-butylbenzoyl)-9-(2-ethox ybenzyl)-3,9-diazaspiro[ 5.5]undecane trifluoroacetate.
25 LC-MS (Method A) RT: 4.96 min, m/z 449 (MH")

4-{[9-(2-ethaxybenzyl)-3,9-diazaspiro[5.5]undec-3-yl]carbonyl }benzonitrile
trifluoroacetate.
LC-MS (Method A) RT: 3.90 min, m/z 418 (MH")

30
3-(2-ethoxybenzyl)-9-(6-methoxy-2-naphthoyl)-3,5-diazaspiro( 5. Sundecane
trifluoroacetate.
LC-MS (Method A) RT: 4.56 min, m/z 473 (MH")

35



LC-MS (Method A) RT: 3.23 nmin, nmz 444 (VHO
3-(3-chl oro- 2- net hyl benzoyl ) - 9- ( 2- et hoxybenzyl ) - 3, 9- di azaspi r o[ 5. 5] undecane
trifluoroacetate. s LC-MS (Method A) RT: 4.46 min, mz 441 (MH)
3-[2- (benzyl oxy) benzyl ] -9-[(6-chl oropyridi n-3-y1)carbonyl]-3, 9-di azaspi r o[ 5.
5]undecane bis(trifluoroacetate). LC-M5 (Method A) RT: 4.43 mn,
(My

yl }carbonyl ) phenyl ] di met hyl ami ne bi s(trifshguoroacetate).

10 [4-({9-[2-(benzyl oxy) benzyl] -3, 9-di azaspi ro[ 5. 5] undec- 3-

RT: 3.97 min, mz 498 (MH). is
3-[2- (benzyl oxy) benzyl ] - 9-[ 2- net hoxy- 4- (rret hyIthi 0) benzoyl ] -3, 9-

di azaspi ro[ 5. 5] undecane trifl uorpacetate. LC M (
3-(2,3-dichlorobenzoyl)-9-(2-ethoxybenzyl)-3 9-d1azasp1ro[5 Sjundecane trifluoroacetate.

5

31 (M)

r

i
- [

- [
ca
- [

Met hod. A) RT. 4.

1-[4-({9-[2- m@amggwaﬁaahsnzyhhﬁanﬂlHm&%ﬁ%mnrq[S 5] undec-3-yl}carb
] et hanone 20 tri

3-[2- (benzyl oxy) benzyl ] - 9- (4- et hyl benzoyl ) - 3, 9-di azaspi r o[ 5. 5]undecane

| uoroacetate. LCMS (Method A) RT: 4.42 nin, nf

mz 490

LC- M5 (Met hod A)

88 mn, mz

onyl ) phenyl
z 497 (MW

fl uor oaces- m‘fﬁhoxyb& -4 (@mhmdxf&nﬁm) £9-Qfaza¥pito[SH]dnd8ahe (iRl orddzetate.

2-
b
2-
n
2-
t

e

]
4

(
(
(
i

(

| u

benzyl | | 1)-3,9-di
St IS R p R DR SRR 4 5 i, 2 506

benzyloxy)benzyl] 9 (4- chloro 2- nethoxybenzoyl) 3, 9-di azasp

trifly
be;llzyl 0 %ﬁmé@ m%@fﬁ%f@ un gsﬁ’%[ﬂ]?nd car otﬁ;lﬁ()’r%
f | uor ddeM&fMe »BE54.62 onig/mf23p/ 4/ 001522 56 LC- M5B (
51 mn, mz 480 (MT)

benzyl oxy) benzyl ] - 9- (4- tert - butyl benzoyl) - 3, 9- di azaspi r o[ 5.
or #ac éﬂrgrchlorobenzoyl) -0- (2~ ethoxybenzyl}/

LC-MS (Method A) RT: 4.34 min, m/z 427 (MH")

5. 5] undecan

(MH) 30
iro[5.5]und

Mdtahe 3- ({

enzonltrlle
Met hod A)

5] undecane

3 9-d1azasp1ro[5 5]undecanc trifluoroacetate. L.C-

3-(2-ethoxybenzyl)-9-(4-methylbenzoyl)-3,9-diazaspiro[ 5.5 Jundecane trifluoroacetate. LC-

LC-MS (Method A) RT: 4.21 min, m/z 407 (MH")

3-(3,4-dichlorobenzoyl)-9-(2-cthoxybenzyl)-3,9-diazaspiro 5.5 Jundecane trifluoroacetate,

LC-MS (Method A) RT: 4.69 min, m/z 461 (MH")

3-(3,4-dimethoxybenzoyl)-9-(2-ethoxybenzyl)-3,9-diazaspiro[ 5.5]undecane
30 trifluoroacetate.
LC-MS (Method A) RT: 3.82 min, m/z 453 (MH")

3-(2,4-dichlorobenzoyl}-9-(2-ethoxybenzyl)-3,9-diazaspire[ 5.5]undecane trifluoroacetate.

LC-MS (Method A) RT: 4.55 min, m/z 46] (MH")

3-(2-ethoxybenzyl)-9-(4-isopropoxybenzoyl)-3,9-diazaspiro[ 5.5]undecane trifluoro
LC-MS (Method A) RT: 4.51 min, m/z 451 (MH"

3 3-(2-ethoxybenzyl)-9-(2-naphthoyl)-3,9-diazaspiro[5.5]undecane trifluoroacetate.
LC-MS (Method A) RT: 4.53 min, m/z 443 (MH")

3-(2,3-dimethoxybenzoyl)-9-(2-ethoxybenzyl)-3,9-diazaspiro[5.5]undecane
trifluoroacetate.

35
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s LG M5 (thhod A) RT: 5.41 nln m,- 511 (M-1)
4- ({9-[ 2- (benzyl oxy) benzyl ] -3, 9-di azaspi r o[ 5. 5] undec- 3-yl } car bonyl ) benzoni tr
ile trifluoroacetate. LC-M5 (Method A) RT: 4.52 min, mz 480 (M4 10
3-[2- (benzyl ] -9- (4-norpholin-4- ylbenzoyl) 3 9- dlazas |ro 5. 5] undec
ane bi s(tri‘??é%@%ﬁ ate). LC-MS (Method A) RT: rPCTfﬁﬁi [S{ZNTH ) is
3-[2-(benzyl oxy) benzyl ]1-9-(2, 3- dlchlorgPenzoyI) 3,9 dlazasp|r0[5 5] undecane
rifluoroacetate. LC-M5 (Method A) RT: # 99 mn, mz 523 (MT)
-(benzyloxy)benzyl]-9-(3-nethoxybenzoy|) 3, 9-di azaspi ro[ 5. 5] undecane 20
| uoroacetate. LC-M5 (Method A) RT: 4.61 mn, mz 485 (M)
- ( benzCoM§ Mdethoy LA]) R G 273miti, et U§3 @EH2oy| ) - 3, 9- di azaspi r o[ 5. 5] undecane
Iuoroacetate 25 LC-Ms (Method A) RT: 4.84 min, mz 483 (M)
(benz )benzxﬂ%ﬁQ (4-chl or obenzoyl ) - 3, 9- dlazas i ro[ 5. 5] undecane
uor oac oxyh_e (veephdpyR)y3, Seiazaspg] of Inndesdne mggorema}ateao

(benZMCMSXM@%M@T&“@‘hQnﬁW&WEﬂW - 3, 9-di azaspi ro[ 5. 5] undecane

f

2
rif
2
f
2-
t
2-
fluoroacetate. LC Met hod RT: 4.77 mn, mz 469 (MH)
2-
t
2
f
2
f
2
f

r
r

[
[
[
[
[
[
[
[

ri

[ (bénzyloxy)benzyl] 9 (3, 4- dlnethoxybenzoyl) 3, 9-di azaspi ro[ 5. 5] undecane

5 tri fl uo(GeHodR attexyhetzi3 OMitdagsrol .5 RhdecA3 4l carbonyl fphznyBidméivAdhite 7

benz I 9-(4- |sopropoxybenzoyl) 3, 9-di azaspi r o[ 5. 5) undecane
oroa%e %‘%&8@% mn, mz 513 (MH) s

y LCHE (Ve hod A)

( benzL LM (Methed 14 RE: 322nmph @93@ (MH%) di azaspi r o[ 5. 5] undecane
u

(

u

r

r or oacet at e. LC—IVB(NEthod A RT: 5,03 mn, mz 505 (MH) to

ezl o) ORE 59 (2SR IOTREN A 3D Stk SASB|Eal5e) undecane

trifluoroacetate.
LC-MS (Method A) RT: 3.66 min, m/z 471 (MH"

t
3
t
3-
t
3-
t
3-
t
3-
35 tri
3-[2-
trifl
3-[2-
trifl
3-[2-
trifl

r

3-(2-ethoxybenzyl)-9-(4-methoxybenzoyl)-3,9-diazaspiro[5.5]undecane trifluoroacetate.
15 LC-MS (Method A) RT: 4.02 min, m/z 423 (MH")

(4-{[9-(2-ethoxybenzyl)-3,9-diazaspirof5.5]undec-3-yljcarbonyl jphenyl)diethylamine
bis(trifluoroacetate),
LC-MS (Method A) RT: 3.24 min, m/z 464 (MH")

20
3-(2-ethoxybenzyi)-9-(4-propylbenzoyl)-3,9-diazaspiro[ 5.5Jundecane trifluoroacetate.
LC-MS (Method A) RT: 4.81 min, m/z 435 (MH)

3-(2-chloroisonicotinoyl)-9-(2-ethoxybenzyi)-3,9-diazaspiro[5.5]Jundecane
25 bis(trifluoroacetate).
LC-MS (Method A) RT: 3.74 min, m/z 428 (MH")

3-(2-ethoxybenzyl)-9-[3-(trifluoromethyl)benzoyl]-3,9-diazaspiro[ 5.5 Jundecane
trifluoroacetate. LC-MS RT: 4.56 min, m/z 461 (MH")

30
3-(2-ethoxybenzyl)-9-[4-(trifluoromethyl)benzoyl]-3,9-diazaspiro{5.5]undecane
trifluoroacetate.
LC-MS (Method A) RT: 4.60 min, m/z 461 (MH")

35 3-(2-ethoxybenzyl)-9-(quinolin-4-ylcarbonyl)-3,9-diazaspirof5.5]undecane
bis(trifluoroacetate),



LC M5 (thhod A) RT: 4.68 min, mz 489 (MN

3-[ 2- (benzyl oxy) benzylj-9-(2, 3 di met hoxybenzoyl ) - 3, 9-di azaspi r o[ 5. 5] undecane

trifluoroacetate. is LCGM5 (Method A) RT: 4.57 min, mz 515 (MRY)

3-[2- (benzylg*y%@ﬁﬂﬁ%b]-9-(1-naphthoy|)-3,9-diazaspiro[5.5)undecane

trifluoroacetate M5 (Method A) RT: 4.92 mn, nlz 505PCTEE2P04201522

[ 3-((9-(2-(benzyl oxy) benzyl ] -3, 9- dlazasp|r0[5 5] undec- 3-

yl } carbonyl ) phenyl ] di net hyl am ne bls(trﬁfluoroacetate) LC- M5 (Met hod A)

RT: 3.85 mn, mz 498 (MN

3- -(benzyloxy)benzyl]-9-(4-nethoxybenzoy|)-3,9—diazaspiro[5.5]undecane 25

trifl uor odd@Mf @eth@l MPRIVBLE adindn/AAM4 @Y min, nz 485 (MHL)

( {9-[ 2-(benzyl oxy) benzyl ] -3, 9-di azaspi ro[ 5. 5]undec 3-yl } carbonyl) phenyl ] -
et hyl am ne bis(trifluoroacetate). 30 LC-M5 (Method A) RT: 3-83 min, mz

6 (M) 3-(3-chloro-2-methylbenzoyl)-9-(2-ethoxybenzyl)-3,9-diazaspiro[ 5.5 jundecane

[

2- (benzyhoxyademzy! | - 9- (2- chl oroi soni coti noyl ) -3, 9-di azaspi ro[ 5. 5] undecan
bi

o R_I_S(st rg{#m&?ﬁﬁQgg@gT %2}81%51“940167 PCT/ SE2004/ 001522 58 LC- M5 ( Met hod

2
f
(
di et

5

3-

e

3- (benzyl oxy) benzyl ]-9-[3-(trifluoronethyl)benzoyl]-3,9-diazaspiro[5.5]un
3

3-

e

h
4-
[

2

d
decane t ri( me@@ : LC—I\/S(I\/bthod A) RT: 5.10 mn, mz 523 (MN 10

(benzyd. WM&HMM ungqgu #\r}bpuﬁoy bonyl') - 3, 9-di azaspi ro[ 5. 5] undecan
bis(trifluoroacetate). LCM t RT: 3.84 mn, mz 506 (MH) 15

Exanpl € 3 3-benzoyl - 9-( 2- propoxybenzyl)-3,9-diazaspiro[5.5]undecane
trifl uor odd€{B{2(benzyloxy)benzyl]-3,9-diazaspiro[5.5]undec-3-
yl}carbonyl)phenyl]dimethylamine bis(trifluoroacetate).
LC-MS (Method A) RT: 3.97 min, m/z 498 (MH).

[ 2- _
ef%”?betn?y 0@9%?0‘5‘3@%@ B S OR e B RS s i Badéie of 5. 51 un
[ 2-

15 3-[2-(benzyloxy)benzyl]-9-[2-methoxy-4-(methylthio)benzoyl]-3,9-
diazaspiro[5.5Jundecane trifluoroacetate.
LC-MS (Method A) RT: 4.88 min, m/z 531 (MH")

1-{4-({9-[2-(benzyloxy)benzyl]-3,9-diazaspiro[5.5Jundec-3-yi } carbonyl)phenyl]ethanone
20 frifluoroacetate.

LC-MS (Method A) RT: 4.42 min, m/z 497 (MH"

3-[2-(benzyloxy)benzyl]-9-(4-ethylbenzoyl)-3,9-diazaspiro[5.5lundecane trifluoroacetate.
LC-MS (Method A) RT: 5.01 min, m/z 483 (ME")

25
3-[2~(benzyloxy)benzyl]-9-(quinclin-2-ylcarbonyl)-3,9-diazaspiro{5.5 jundecane
bis(trifluoroacetate).
LC-MS (Method A) RT: 4.58 min, m/z 506 (MH")

30 3-[2-(benzyloxy)benzyl]-9-(4-chloro-2-methoxybenzoyl)-3,9-diazaspiro[5.5undecane
trifluoroacetate.
LC-MS (Method A) RT: 4.88 min, m/z 519 (M)

3-({9-[2-(benzyloxy)benzyl]-3,9-diazaspiro{5.5]undec-3-yl} carbonyl)benzonitrile

35 trifluoroacetate,



20 a) 2-propoxybenzal dehyde To a solution of salicyl al dehyde (0.82 nmmol, 87
) in DMF (250 |) NaH (60 % 0.85 mol, 34 ng) was added. 1-bronopropane
(0.85 mMmmol, 94 |) was added dropwi se and the mxture was stirred for 4 h.
The m xtur EWQ)OQ@JOM-I'[I oned between water and Et OAc and 25 the organic |ayer
was washed and evaporated | eaving the title conpound (89 ﬁﬂmé’ﬁ‘” S22with a
purity of 80 % APCI-MS mlz: 165 [ MH] g

3-benzoyl - 9- ( 2- propoxybenzyl ) - 3, 9- di azd pi ro[ 5. 5] undecanetri fl uoroacet at e

30 3-benzoyl -3, 9-di azaspi ro[ 5. 5] undecane (0.062 mml, 16 ng) was di ssol ved
in NMP (400 I|) and acetic acid (200 1), 2-propoxybenzal dehyde (0.124 mol)
and NaCNBHIC-AS Mdsthed Aj BT1241 noim, m/AR0yJEYer e added. The mi xture was shaken
for 1 h. The resin was filtered off and the pure title conpound was

obtai ned b Egr eparatijve HPLC([ rT% /? WO 2005/ 040167 PCT/ SE2004/ 001522
59 1H NWR wrgoxyihsaad)-o-(satb xlb(:lmoy)ﬁl%gh,amp'saﬁzﬁlmie@amp 7H), 7.04 (t,
111), 6. 96rifideroackdtsd,, 4.31 (brs, 211), 4.10 (brd, 211), 3.8-3.1 (brm 611),

2927( brt 90-1.80 (brd, 411), 1.7-1.4 (brm
1.05 @M&@%ofﬁk& g/é ”'2705}11[(@ 5 The foll ow ng conpounds were
pr epar ed according to the general procedure used for exanple 3.

1) " bR LA iPEE R, %ff’%ﬁsiﬁ‘%'sﬁzﬁmiﬁsf S G aRaRRR 7 00" T ©

111), 6. 94riflyoroacetedy. | 4.30 (brs, 211), 3.8-2.7 (brm 101- 1) 2. 2 2.0 (brm

311), 1.8 7 b 106 brd, 611). APCI-MS nf z:
421) VR 211¢5M31(MMA) Re174.52 Andob iR 480434 ( ). z

2-(4- ctl or obenzoyl ) - 7- (2- i sobut oxybenzyl ) -2, 7-di azaspi r o[ 3. 5] nonane
trifluoroatf @tamylc@ylﬂbehlzﬂ9@4—n&>rpll6hn@|-y1benzoyl)—3 9-diazaspiro[5.5]Jundscane

bis(trifluoroacetate).
LC-MS (Method A) RT: 7.18 min, m/z 540 (MH")

15 3-[2-(benzyloxy)benzyl]-9-(2,3-dichlorobenzoyl)-3,9-diazaspiro[ 5.5 jundecane
frifluoroacetate.
LC-MS (Method A) RT: 4.99 min, m/z 523 (MH)

3-[2-(benzyloxy)benzyl]-9-(3-methoxybenzoyl)-3,9-diazaspiro[5.5Jundecane
20 trifluoroacetate.
LC-MS (Method A) RT: 4.61 min, m/z 485 (MH")

3—[2-(benzyloxy)benzyl]—9-(2,3-dimethylbenzoy1j~3,9-diazaspiro[5 .S]undecane
trifluoroacetate.
25 LC-MS (Method A) RT: 4.84 min, m/z 483 (MH")

3-[2-(benzyloxy)benzyl]-9-(4-chlorobenzoyl)-3,9-diazaspiro[5.5Jundecane trifluoroacetate.
LC-MS (Method A) RT: 4.88 min, m/z 489 (MH")

30 3-[2-(benzyloxy)benzyl]-9-(4-methylbenzoyl)-3,9-diazaspiro[5.5]undecane
trifluoroacetate.
LC-MS (Method A) RT: 4.77 min, m/z 469 (ME")

3-[2-(benzyloxy)benzyl]-9-(3,4-dimethoxybenzoyl)-3,9-diazaspiro[5.5]undecane
35 frifluoroacetate.
LC-MS (Method A) RT: 4.41 min, m/z 515 (MH")



'H NWVR (400 MHz" CD3CD) S 7 66 (t, J= 8.3 Hz, 2111), 7.53 - 7.38 (m 411),
7.12 (d, J= 8.3 Hz, 111), 7.05 (t, J= 7.5 Hz, 1H), 4.33 (app d, 211), 4.24
(s, 1/2x2H), 4.12 (s 1/2x211), 20 4.03 (s, 1/2x211), 3.91 (s, 1/2x2H),
3.89 (t, J=6.2 Hz, 211), 3.22 - 3.00 (m 211), 2.16 (quintet, J- 6.8 Hz,
111), 2.04 - 1.91 (m 211), 1.08 (app t, 611) APCI-M5 mlz: 4271429 (3:1)

[ MH] 25 Exanple: 4 7
3-benzoyl - 9-[ 2- (t et rahydr of ur an- 2- yl net Floxy) benzyl ] -3, 9-di azaspi ro[ 5. 5] undec
ane trifluoroacetate so a) 2-(tetrahydrofuran-2-yl nmethoxy)benzal dehyde WO
2005/ 040167 PCT/ SE2004/ 001522 60 To a sol ution of salicyl al dehyde (0.82
mmol, 87 1) in DMF (250 |) NaH (60 % 0. 85 mml 34 ng) was added.

he. m ot ur & WA ETORDUANS oy Ben Pl TR oheu™ bet ween

wat er and Eifamoagetdiet he or gani ¢ Iayer was washed and evaporated | eaving the

5 title cogp‘qg | 5
3- benzoyl B??‘eﬁfghjﬁ oﬁu@ar‘@% t#(’)lxy benzyl ] -3, 9-di azaspiro[ 5. 5] undec

ane trPfluoroacetate 10 3-benzoyl - 3 9- di azaspi ro[ 5. 5] undecane (0.062 nmol ,
16 ng) was di ssol ved in NMP (400 I|) and acetic acid (200 pl),

2- (tetrahydrofuran ¥'I nmet.hoxy) benzal dehyde (0.124 mol) _and NaCNBH3 on
esin (0. 1542 SR IoBYbRARY Ieh AR o) S a3 udecash b esGRae. b The

resin was LcLMgémt@ﬁfA)em:i 3.0 rddk! me/z 1508 (L rrpound was obt ai ned by
preparative HPL "H NVR (400 MHz, CDC13 5 11.33 (brs, 1H), 7.47-7.35

(m 7H), 7.04 (t, 1H), 6.92 (d, 1H). 5.09 (brs, 211), 4.32 (brs, 2H), 4.10
(brd, 181) 3-[3&ndylaxy)benzl-oL)2-chlordentbyl s 3 9tizasfro]s. Sluddecane tHfliproaddbste.- VS

mz: 449 [y&eﬁsi&eﬁ%&)ﬁi %%§§.§%§E§EQWre prepared according to the

gener al e use
3- benzoyl 9-[2-(tetrahydro- ZFprran 2-yl met hoxy) benzyl ] -3, 9-

?'bfgaspl r%?z@é\;ﬂ@gﬂ?&nagld 2%18%9%9‘9‘5&‘ F@*” S-S ( f.&@@smm@d 3): 8 11.36
trifluoroacetate.
15 LC-MS (Method A) RT: 4.57 min, m/z 515 (MH")

3-[2-(benzyloxy)benzyl]-9-(1-naphthoyl)-3,9-diazaspiro[ S.5]undecane trifluoroacetate.
LC-MS (Method A) RT: 4,92 min, m/z 505 (MH")

20 [3-({9-[2-(benzyloxy)benzyl]-3,9-diazaspiro[5.5]undec-3-
yl jcarbonyl)phenyl]dimethylamine bis(trifluoroacetate).
LC-MS (Method A) RT: 3.85 min, m/z 498 (MH")

3-[2-(benzyloxy)benzyl]-9-(4-methoxybenzoyl)-3,9-diazaspiro[ S.5Jundecane
25 trifluoroacetate.
LC-MS (Method A) RT: 4.60 min, m/z 485 (MH")

(4-({9-[2-(benzyloxy)benzyl]-3,9-diazaspiro{ 5. 5Jundec-3-yl }carbonyl)phenyl]-
diethylamine bis(trifluoroacetate). ‘
1  LC-MS (Method A)RT: 3.83 min, m/z 526 (MH")

3-[2-(benzyloxy)benzyl]-9-(2-chloroisonicotinoyl)-3,9-diazaspiro[3.5lundecane
bis(trifluoroacetate).



1H), 4.35-4.27 (m 2H), 3.99-3.92 (m 3H), 3.8-3.3 (m 91-1), 2.96 (brs,
2H), 2.2-1.4 (m 1311). APCI-MS nmfz: 463 [MH] 30
3-benzoyl - 9-{2-[ (3, 5-di net hyl | soxazol - 4- yl)nethoxy]benzyl} 3, 9-

di azaspi ro[?&%dd?%i:@ne trifluoroacetate 'H NVR (400 Wﬁf%g%"”(l ,11. 85

(brs, m 111), 748735(m 6H), 7.12 (t,

4.87 (brs 2H), 4.18 (brs, 2H), 3. 8- 68(brm 811), 2.42 (brs, 3H), 2. 28

(brs, 3H), 2.10 (brt, 2H), 1.76 (brd, 211), 1.6-1.4 (brm 4H). 35 APCl - M8

mz: 474 [ MH] WO 2005/ 040167 PCT/ SE2004/ 001522 61

{2-[ (9- berlznMS QM&hod AYBIPi.BO[rhin | ) met hyl ] phenoxy}aeetonitrile

trifluoroacetate 1H NVR (400 Mz, CDCL3 12.27 (brs, 1H), 7.83 (d, 1H),

753m1H%2;_745 35(m_511)721(t IH), 7.06 (d, 1H), 4.99 (brs,
4. 24 ¥-Br@enzyioxy)bengyBo 33-6(n¢lluomneﬁ‘lﬂ)be&o§1-]3 Rdiazdspiro[4 Flyndedhnd- 2. 7 (brm

211) 2. 35ribihbbacedt) . 1.76 (brd, 2H), 1.6-1.4 (brm 4H). APC-MS nmiz: 404

[ MH] Exanpl e; ' )

3- (2- priop 3‘9?1310%2 Byi 787 iz, pyz3334dAID) - 3, 9- di azaspi r o[ 5. 5] undecane 10

bis(trifluoroacetate). a) tert- butyI

9- (pyridi I zas 0 ne carboxylate

tert- Butyln‘)’ % éeﬁq%@g%%%ﬁ%?@?@ @ggﬁ’gﬁ%ﬁ &P@S?IIO [72 wdgtane 500 ),

ni cotinic taﬂu@roamteql 72 mmol, 212 ng), D EA (3.44 mol, 589 |) and HBTU

(1.72 ol 859 VBthod B) RVPs (8- rﬁ,mnﬁ’)zd%émxed and vi gorously stirred for 1
an

h at roomterrperature Wt er was the m xture was extracted with
Et OAc. "Fl ash chromat ography provided the title conpound (476 g, 77 9.

APCI - M5 mi%f2- @)@ﬂzy{ld‘ﬂjij’denz 9-Bguinolin-4-ylcarbonyl)-3,9-diazaspiro[5.5]und
3-(pyridi rb@n_}ﬁ car b ) g .qul azasgl rof 5y)5] undeca%re [t e]rut11 %GS??/I

9- (pyri di n- u@é(f'aﬁ ) -3, 9-di azaspi ro[ 5. 5] undecane- 3- car boxyl ate (1.32
nol | 47@WSMsmsdAbR§d3M hinj ffF06aEED | ¢ acid (10 %in CH2C12) for 3 h.
The sol vent was 25 rermoved and the remi ni ng residue was di ssolved in

met hanol and | oaded onto a SCX colum. The title conmpound as a free am ne
was el tted with amonia in methanol .

Example: 3
3-benzoyl-9-(2-propoxybenzyl)-3,9-diazaspiro[5.5]undecane trifluoroacetate
20 a) 2-propoxybenzaldehyde

'To a solution of salicylaldehyde (0.82 mmol, 87 ) in DMF (250 ul) NaH (60 %, 0.85

mmol, 34 mg) was added . I-bromopropane (0.85 mmol, 94 ul) was added dropwise and

the mixture was stirred for 4 h, The mixture was partitioned between water and EtOAc and
25 the organic layer was washed and evaporated leaving the title compound (89 mg, 66 %)

with a purity of 80 %.

APCI-MS m/z: 165 [MHH]

b) 3-benzoyl-9-(2-propoxybenzyl)-3,9-diazaspiro]5.5jundecane trifluoroacetate

30 '
3-benzoyl-3,9-diazaspiro[5.5undecane (0.062 mmol, 16 mg) was dissolved in NMP (400
pl) and acetic acid (200 pl), 2-propoxybenzaldehyde (0.124 mmol) and NaCNBH; on resin
(0.124 mmol, 30 mg) were added. The mixture was shaken for 1 h. The resin was filtered
off and the pure title compound was obtained by preparative HPLC (8 mg, 32 %).



APCI - M5 mlz: 260 [ MH] c)

3-(2-propoxybenzyl)-9-(pyridin-3-yl carbonyl)-3, 9-di azaspi ro[ 5. 5] undecane 30
bis(trifluoroacetate). 3-(pyridin-3-ylcarbonyl)-3,9-diazaspiro[5.5]undecane

(0.062 nmol was dissolved in NW (400 I) and (200 I)

2- pr opoxybenzojagdsq%gg)’ (0.124 mmol) and NaCNBH3 on resi nﬁ?ggﬂ‘fg(]ﬁﬁhgf

my) were added. The mixture was shaken3for 1 35 h. The resin was flltered

off and the pure title conpound was obtained by preparative HPLC. WO
2005/ 040167 PCT/ SE20041001522 62 1H NWVR (400 MHz, CDC13): 8 11.47 (brs,

%141%, (t8 83HANME ( @gmlvﬂﬁ), CDR1): 81164 (Brs, J1Hb;74 13- g%s (&57Hﬂ-i]'011)(t 1 4@96@1, 1E)D
3. 74 (brsjﬁ%ﬁ 51 @ty gin, 418 ‘?%‘?}Mﬁﬁ&]@f’% %g%l@mzi%bg(lb P o,

2H), 1. 90- 1.9091. g@,(brd,rclﬁ) 1774 (br, 48), 0544, 3H). 06 (brs, 3H). s APCI -|vs m z:

408 [ MHH] %W
2-[(4- chlorop eny %sulfony ]-7-(2-phenoxybenzyl)-2, 7-di azaspi r o[ 3. 5] nonane
trifludroacetate 7-(2-phenoxybenzyl)-2,7- dlazasplro[S 5] nonane

di hydr 0Ch|’mfelfdl‘£o\i1ﬁg ddmpamdts wéed p?&)ared%cc&bﬂn@ﬁt&ﬁ%ﬁﬁé?ﬁgﬂweﬁ elusé&dlibpr i de (0. 13

mol , é%g DIEA (0.33 mol, 56 |) in 15 were m xed and
Vi gorousl % YP¥red over ni ght at room tenperature. V\at er and CH3CN (1:1,
| M) was added and the pure title conpound was obtai ned by preparative HPLC

E(‘j‘? o, 97% @nzo (- éngd %}fu&)gfmﬁé%p@%sﬂ%a gggnmj‘%acft OD) §Z7 %A'fi)
7.46 - 97, 3 MHz, §9Cla)y6 1759 fyrs, 2HD, 7.75-035 (e, TH) 704t HED, G%—Qd,, 6.86 (d,

J=8.3 Hz,1}1)ta.3063r3& $3.820brm 31084, £.3-2.026km 6.8 $brd 245P), 1.73t.4 &orm, 2. 98 (M
211), 25 95 -@g?&m 411 Apc(:@lvs mz: 48%})285 ?% 1) [MH] Exanple: 7 30
3- (2-i sobutdx Bg 177 =9- (pyri di n-4-yl carbonyl ) -3, 9-di azaspi ro[ 5. 5] undecane
APCI-MS m/z: 421 [MH#]

15 2~(4-chlorobenzoyl)-7-(2-isobutoxybenzyl)-2,7-diazaspiro[3.5]nonane trifluoroacetate

'H NMR (400 MHz,, CD;0D) & 7.66 (t, /= 8.3 Hz, 2H), 7.53 - 7.38 (m, 4H), 7.12 (d, J =

8.3 Hz, 1H), 7.05 (t, J= 7.5 Hz, 1H), 4.33 (app 4, 2H), 4.24 (s, 1/2x2H), 4.12 (s, 1/2x2H),
2 4.03 (s, 1/2x2H), 3.91 (s, 1/2x2H), 3.89 (t, J= 6.2 Hz, 2H), 3.22 - 3.00 (m, 2H), 2.16

(quintet, J = 6.8 Hz, 1H), 2,04 - 1.91 (m, 2H), 1.08 (app t, 6H)

APCL-MS m/z: 427/429 (3:1) [MH+]

25 Example: 4

3-benzoyl-9-]2-(tetrahydrofuran-2-ylmethoxy)benzyl]-3,9-diazaspiro[5.5]undecane
trifluoroacetate

30 a) 2-(tetrahydrofuran-2-ylmethoxy)benzaldehyde



di hydrochl ori de WO 2005/ 040167 PCT/ SE2004/ 001522 63 Schenme 1 .2HCI NH HN,
' AN HCl 1) NeB(OAe),H, DWF, HOAc, rt, 16-16h. ~ N 2) p TFA, CH C" rt, 3h.
ig HCl. C a) 3-(2-isobutoxybenzyl)-3,9-di azaspiro[5.5]undecane

di hydrochloride s A mixture of tert-butyl

3, 9- di azaspiyPlesnhisrdecane- 3- car boxyl ate hydrochl ori de f,éT@gmmmﬁlsﬂml)
2-1 sobut oxybenzal dehyde (0.612g, 3.44mmol), triethylamne (0.718 , 5.

nmol ), sodiumtriacet oxyborohydri de (16@2g, 4.81mmol ) and dichl oroet hane
(25nl) was stirred at roomtenperature overnight. The reaction m xture was
concentrated, then partitioned between ethyl acetate and saturated sodi um
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conmpound (APCEQMS Z/290Mpd0nAs an off-white solid. /\ Scheme 2 HN, 1 N D
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b) 3-benzoyl-9-[2-(tetrahydrofuran-2-ylmethoxy)benzyl]-3,9-diazaspiro[5.5]undecane
trifluoroacetate
10

3-benzoyi-3,9-diazaspiro[5.5]undecane (0.062 mmol, 16 mg) was dissolved in NMP (400
pl) and acetic acid (200 pl), 2-(tetrahydrofuran-2-ylmethoxy)benzaldehyde (0.124 mmol)
and NaCNBHj on resin (0.124 imnol, 30 mg) were added. The mixture was shaken for 1 h.
The resin was filtered off and the pure title compound was obtained by preparative HPLC.
is  "HNMR (400 MHz, CDCL): § 11.33 (brs, 1H), 7.47-7.35 (m, 7TH), 7.04 (t, 1H), 6.92 (d,
1H), 5.09 (brs, 2H), 4.32 (brs, 2H), 4.10 (brd, 1H), 3.9-3.3 (m, 9H), 2.99 (brs, 2H), 2.2-1.4
(m, 1 1H).
APCI-MS m/z; 449 [MH+]

20 The following compounds were prepared according to the general procedure used for
example 4.

3-benzoyl-9-[2-(tetrahydro-2 H-pyran-2-ylmethoxy)benzyl}-3,9-
diazaspiro[5.5]undecane trifiuoroacetate

25 'HNMR (400 MHz, CDCls): § 11,36 (brs, 1H), 7.56-7.35 (m, 7H), 7.05 (t, 1H), 6.92 (d,
1H), 4.35-4.27 (m, 2H), 3.99-3.92 (m, 3H), 3.8-3.3 (m, 9H), 2.96 (brs, 2H), 2.2-1.4 (m,
13H).
APCLI-MS m/z: 463 [MH+]

30 3-benzoyl-9-{2-[(3,5-dimethylisoxazol-4-y)methoxy]benzyl}-3,9-
diazaspiro[5.5]undecane trifluoroacetate
"H NMR (400 MHz, CDCL): § 11.85 (brs, 1H), 7.66 (m, 1H), 7.48-7.35 (m, 6H), 7.12 (t,
1H), 7.05 (d, 1H), 4.87 (brs, 2H), 4.18 (brs, 2H), 3.8-2.6 (brm, 8H), 2.42 (brs, 3H), 2.28
(brs, 3H), 2.10 (brt, 2H), 1.76 (brd, 2H), 1.6-1.4 (brm, 4H).

35 APCI-MS m/z: 474 [MH+]



20 b) 3-(2-isobutoxybenzyl)-9-isonicotinoyl-3,9-di azaspi ro[ 5. 5] undecane
di hydrochl oride To a solution of
3- (2-i sobut oxybenzyl) -3, 9-di azaspi ro[ 5. 5] undecane dihydrochloride (42ng,

0. 11mol, Lyw83kdsleet SONi cotinic acid (18ng, 0. 14mmol, dﬁnﬁﬁ
dllsopropylethylanlne (861, 0.50mml, 4.5 equiv) in dry oronet ane

(4rmLl), was added O (7- azabenzotrl azol 6L-yl)-N N N, N-tetranet hyl uroni um
hexaf | uor ophosphate 25 (46ng, 0.12muol, 1.05 equiv). The reaction m xture
was stirred at roomtenperature WO 2005/ 040167 PCT/ SE2004/ 001522 64

over ni ght ,¢21 G usi ng an
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lid. 1 H
NVR (400 Mm4Hm%D7\@mm2E@aﬁa@deabﬂ,1srsgbﬁﬁzﬂm1 G2H} (brin, 4B)(m  2H), 7.28
(dd, ]ﬁgcmgqn,gdm[ , 6.93 (dd, 1H), 6.90 (td, 1H), 3.76 (d, 2H),

3.72 (rn 62 (s 11 3.32 :m 2H), 2.53 (br m 4H), 2.09 (m 1H),
1.60 (m 61-1), 1.45 (m 21- 1), 1.0 legi3). LCMS (Method C): RT = 5.98

mnutes; 422 (MrH) +. io The fol |l owing conpounds were prepared according to

t he gener procedyr e far. examle 7. L Mass |on Conpound
Nt hog e A CPRE Rzt o in PR BinoRel oS- e s arg S8 eis. | oot howy b
nzyl] B 5.108ddGrdd@tatd). 9- di azas iro 5.5 undecane 3-(4-ch

| or obenzoyl) - 9- [3 (pyrid i n-4-vyl nethoxy)benzyl] B 3.81 4901492 3, 9-di azas

iro 5.5 undecape 3 & &W sobutox benzyl ) 9- di azaspi ro[ 5. 5] ndec-3 B
5.34 446 X)FrERREbAYPYH z%mcalfhw §a%QW%B‘l?[53§B‘B@PFNP-)3 @rbwﬂ%m
n-2-yl carbonyl)-3,9

tert-Butyl 3,9-diazaspiro[5.5]undecane-3-carboxylate (1.72 mmol, 500 mg), nicotinic acid
15 (1.72 mmol, 212 mg), DIEA (3.44 mmol, 589 pl) and HBTU (1.72 mumol, 652 mg) in
NMP (2.5 ml} were mixed and vigorously stirred for 1 h at room temperature. Water was
added and the mixture was extracted with EtOAc. Flash chromatography provided the title
compound (476 g, 77 %).
APCI-MS m/z: 304 {MH+]
20
b) 3-(pyridin-3-ylcarbonyl)-3,9-diazaspiro]5.5]undecane

tert-butyl 9-(pyridin-3-ylcarbonyl)-3,9-diazaspiro[5.5jundecane-3-carboxylate (1.32 mmol,
476 mg) was stirred in trifluoroacetic acid (10 % in CHCl,) for 3 h. The solvent was

25 removed and the remaining residue was dissolved in methanol and loaded onto a SCX
column, The title compound as a free amine was eluted with ammonia in methanol.
APCI-MS m/z: 260 [MH+]

¢) 3-(2-propoxybenzyl)-9-(pyridin-3-ylearbonyl)-3,9-diazaspiro]5.5lundecane
30 bis(trifluoroacetate).

3-(pyridin-3-ylcarbonyl)-3,9-diazaspiro[5.5Jundecane (0.062 mmol, 16.0 mg) was
dissolved in NMP (400 pl) and acetic acid (200 wl), 2-propoxybenzaldehyde (0.124 mmol)
and NaCNBH; on resin (0.124 mmol, 30.0 mg) were added. The mixture was shaken for 1

35 h. The resin was filtered off and the pure title compound was obtained by preparative
HPLC.



C 6.46 423 diazas iro 5.5 undecane
3-(2-isobut oxybenzyl)-9-(pyrimdin-2-ylcarbonyl)-3, 9 C6.34 423 diazas iro
5.5 undecane 3-(2-isobut oxybenzyl)-9-(pyrim din-4-ylcarbonyl)-3, 9 C 6.39
423 diazas iro 5.5 undecane
3- (2-i sobut W2IEAAYI6Y - 9- (pyri mi di n-5-yl carbonyl )-3, 9 C BCBIEMPPIIFL azas iro
5.5 undecane 3-(4-ch loro be nzoyl)-9-[f6-isob utoxypyrid in-2-yi)nmethyl] C
7.77 4561458 3,9-diazas iro 5.5 undecarfe 2-(4-chl orobenzoyl)-7-(3-phenoxyb
enzyl)-2,7 C 7.68 447/449 diazas iro 3.5 nonane WD 2005/ 040167
PCT/SE2004{001522 65 2-benzo (3- phenoxybenzyl)-2,7 C 7.23 4 33 diazas
iro[ 3. nondh®MR (@DMHEU@B@@M%IZMW@Q- (1BY Bi8a% 7 haB-3H)c SR i8cnfnk,) 11D, 7.92 C 6. 13

423 di |
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Example: 6

10 2-[(4-chlorophenyl)sulfonyl]-7-(2-phenoxybenzyl)-2,7-diazaspiroe[3.5nonane
trifluoroacetate

7-(2-phenoxybenzyl)-2,7-diazaspiro[3.5]nonane dihydrochloride (0.11 mmol, 42 mg), 4-
chlorobenzenesulfonyl chloride (0.13 mmol, 28 mg) and DIEA (0.33 mmol, 56 ul) in

15 DMF (500 pl) were mixed and vigorously stirred overnight at room temperature. Water
and CH;CN (1:1, 1ml) was added and the pure title compound was obtained by preparative
HPLC (47 mg, 72 %).

=S—N 0
Oy 40
0
| F
» G
'H NMR (400 MHz,, CD10D) & 7.84 (d, J = 9.8 Hz, 2H), 7.69 (d, /= 9.1 Hz, 2H), 7.54
(dd, J="7.6, 1.5 Hz, 1), 7.46 - 7.39 (m, 3H), 7.26 - 7.17 (m, 2H), 7.07 (d, J = 7.8 Hz,
2H), 6.86 (4, J = 8.3 Hz, 1H), 4.38 (s, 2H), 3.67 (s, 2H), 3.56 (s, 2H), 3.12 - 2.98 (m, 2F),
25 1.96-1.77 (m, 4H)
APCI-MS m/z: 483/485 (3:1) [MH+]

Example: 7

30 3-(2-isobutoxybenzyl)-9-(pyridin-4-ylcarbonyl)-3,9-diazaspiro[5.5]undecane
dihydrochloride



di azas iro 5.5 undecane 3-(4-chlorobenzoyl)-9-[3-(pyrid i n-2-ylm ethoxy)
benzyl] C 6.45 490/492 3,9-diazas iro 5.5]undecane 3-(4-ch

| orobenzoyl )-9-[3-(pyrid in-3-yl methoxy)be nzyl] c 5 7 4901492 3, 9 di azas
iro 5.5 und@@g @(ﬁé,fu royl)-9-(2-iso butoxybenzyl) - c 7.09 4

di azas iro undecane 3-(2- | sobut oxybenzyl)-9- ( 3- th| PH§SE§WHgnﬁVI) 3, 9
C 7.15 427 diazas iro 5.5 undecane 3-6#-chl orobenzoyl)-9-(2-is

obut oxybenzyl )-3, -9 B 5.75 4551457 diazas iro 5.5 undecane

3-benzoyl -9-(2-is obutoxybenzyl)-3,9 B 5.54 421 diazas iro[5.5 undecane
2-(3-fu royl)-8-(2- |sobutoxybe nzyI)SéﬁIHB B 5.07 397 diazas iro 4.5 decane
2-{[ 8- (2-isobutoxybe nzyl)-2, 8-di azas S 0 [4.5]dec-2 B 5.5 458

yl I car bonyl | qul nol i ne 2- {[2 (2 |sobutoxybenzyl)-2,8-diazaspiro[4.5]d ec-8 B
4.92 458 | carhonj| uinollne 8- 2-isobutoxybenz |)-2- pyridin-2-ylacetyl
-2,8- B 3.66 4 20Q%/ 040167 PCT/ SE2004/ 001522 ,66 diazas iro 4.5 decane
2- (4-ch | orobenzoyl )>7- ( -|sobutoxybenzyl) 2,7

1) NaB{OAs)H, DMF, HOAG, rt, 16-18h,

+ H
0 2))) TFA, GH,C. , 3h, \/k
F 0\)\ i} HCIL

a) 3-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undecane dihydrochloride
5 A mixture of fert-butyl 3,9-diazaspiro[5.5Jundecane-3-carboxylate hydrochloride (1.0g,
3.44mmol), 2-isobutoxybenzaldehyde (0.612g, 3.44mmol), triethylamine (0.718 ml, 5.16
mmol), sodium triacetoxyborohydride (1.02g, 4.8 1mmol) and dichloroethane (25ml) was
stirred at room temperature overnight. The reaction mixture was concentrated, then
partitioned between ethyl acetate and saturated sodium hydrogen carbonate solution. The
10 organic layer was isolated and evaporated to dryness to provide an oil. The oil was
dissolved in dichloromethane (25ml), and then triflucroacetic acid (5ml) was added. After
stirring for 3 hours the reaction mixture was concentrated to give an orange oil which was
dissolved in ethyl acetate and washed with 1M hydrochloric acid (3x). The combined
. aqueous layers were concentrated, then azeotroped with toluene, and triturated with diethyl
15 ether to provide the title compound (1.2g, 3.09mmol) as an off-white solid.

HN

Scheme 2
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20 b) 3-(2-isobutoxybenzyl)-9-isonicotinoyl-3,9-diazaspiro[5.5]lundecane dihydrochloride

To a solution of 3-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undecane dihydrochloride
(42mg, 0.11mmol, 1 equiv), isonicotinic acid (18mg, 0.14mmol, 1.2 equiv} and
diisopropylethylamine (86, 0.50mmol, 4.5 equiv) in dry dichloromethane (4ml), was
added O-(7-azabenzotriazol-1-yl)-N,N,N",N"-tetramethyluronium hexafluorophosphate
5 (46mg, 0.12mmol, 1.05 equiv). The reaction mixture was stirred at room temperature



diazas iro 3.5 nonane c 7.81 4271429 2-(4-ch |orobenzoyl)-7-(2-ph
enoxybenzyl)-2,7 diazas iro 3.5 nonane c 7.73 447/ 449

3-[(5-chl oro-2-thienyl)carbonyl]-9-(2-isobutoxybenzyl)- C 8.03 4611463
3, 9-di azas decane 3-(2-isobut oxybenzyl)-9-(1

H pyrrol - 2- ;chﬁlony )-3,9 C7.2 410 diazas iro 5.5 undECTEEﬂmﬁmmsu
3- (2-i sobut oxybenzyl)-9-[4-(1, 3- oxazol €8- yI)benzoyI] C 7.38 488 3,9-di azas
iro 5.5 undecane 3-(2-i sobutoxybenzyl)-9-[4-(1 H1,2,4-triazol-1 c¢ 6.9 488

| benzo | -3,9-diazas iro 5.5 undecane 3-(4-ch
| or ObenZOY$v%n§gI{t IndSQRL Méuia e@ted?o é‘hr&n‘]t'é% éar usnﬁ%?f—ﬁélu’ce@%%a@%i 1undecane

i enyl ) met hyi} as%lu%ni?ﬁ g1/ B6 Tha o walk m vehidy @uﬁa!éﬂdﬁ&ﬂth drochloric

S S MR K e pir Mwe@ﬁeoa@él&?,w (eesbandagofo 455t
n
e 5 et RN soito o bl e 8 %ﬁ@yﬁlﬂ TR Yirh e rgdztﬁer‘égl%dzg 256) a0g”
i sobut ox bz Yacudy %o oitaindbe pile ofndoBihd (BRdeg 3996) as a white solid.
(2 hfgg;tsﬁwg@lm ESODRIRYNa iy .35 b 283743%m, b 9BR,

TH), 7.24 (ddd, 1H), 6.93 (ad, 1H), 6.90 (td, 1H), 3.76 (d, 2H), 3.72 (m, 2H), 3.62 (s, 2H),

3.32 (m, 2H), 2.53 (br m, 4E1), 2.09 (m, LH), 1.60 (m, 6H), 1.45 (m, 2H), 1.06 (4, 6H).

LCMS (Method C): R = 5.98 minutes; 422 (M+H)™.

3-
3-

10

The following compounds were prepared according to the general procedure used for

example 7.
LCMS Retention Mass lon
Compound
Method time I min 1 MH*
3~(4-chlorobenzoyl)-9-[2-(pyridin-2-ylmethoxy)benzyll-
B 5.05 490/492 -
3,9-diazaspiro]5.5]undecane
3-(4-chlorgbenzovl)-9-[3~(pyridin-4-yimethoxy)benzyl}-
B 3.81 490/492
3.9-diazaspiro[5.5]undecane
3-{[9~(2-isobutoxybenzyl)-3,9-diazaspirof5.5)undec-3-
B 534 446
yllcarbonyl}benzonitrile
3-{2-isobutoxybenzyl)-9-(pyrazin-2-yicarhonyi)-3,9-
( Y - c 6.46 423
diazaspiro[5.5]undecane
3-{2-isobutoxybenzyl)-9-(pyrimidin-2-ylcarbonyl)-3,9-
{ ybenzyl)-9-(py Y yl) c 6.34 423
diazasplre[5.5lundecane
3-(2-isobutoxybenzyl)-9-(pyrimidin-4-ylcarbonyl)-3,9-
(2-isobutoxybenzyl)-9-(py y vl c 6.30 423
dlazaspiro[5.5]undecane
-(2-izobutoxybenzyl)-8-(pyrimidin-5-ylcarbonyl}-3,9-
3-(2-isobutoxybenzyl)-0-(py y ) c 6.5 423
diazaspiro[5.5]undecane
-(4- 1}-9-[(B-isobutoxypyridin-2-ylymethyl]-
3-(d-chlorobenzoyl)-9-[(6-i ypy! yi) ] c 777 4567458
3,8-diazaspirol5.5]undecane
= (4~ [-7-(3-phenoxybenzyl)}-2,7-
2-(4-chlorobenzoyl)-7+(3-p y ) c 768 4471449
diazaspiro[3.5]nonane




3-[(6-ch loropyrid in-3-yl)ca rbon yl]-9-(2 C 7.2 456/ 458

-3,9-diazas piro[5.51 undecane
3-(2-chl oroi soni cotinoyl)-9-(2-isobutoxybenzyl)-3,9 C 7.16 456! 458 di azas

.9 ECTSEH0Y s
di azaspi ro(5. 5] undecane 2-[3-(4-chl oroghenyl ) propa noyl]-7-(2-phenoxybenzyl)
C 7.9 475/ 477 2,7-diazas iro 3.5 nonane
3-(2-i sobut oxybenzyl )-9-[ (1-oxi dopyridi n-3-yl)carbonyl] C 5.98 438

iro 5.5 und

3,9-di aza
C 3.79 45
zoyl)-9-(
9-(2-isob

undecane 2

undecane
diazas ir

nol i n-2-yl car
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3-(2-isobutoxybenzyl)-9-(q u i

bonyl ) -

I sob utox benz |

5 iro 5.5 undecane 3-13-(pyri di n-Zytmet hoxXyybenzyt-g-(pyrimidi n-4
3 2-benzoyh7 HeplydnpxyBergeyii2 Az aspi r o[ 5. 5] yndecane 2} (4-ch | orlo ben
p- IsobuEU§ benzyl) 2, 9 F 2.45 455/|457 Cdi azhs iT3 5.5 urd&cane
ﬂlﬁZﬂt‘)Nm Lso-nicotiney-2 9 B 1 01 422! diazaspijro[5.5
:s&iﬁf e)12 5 ﬁyd At é’&?\ 12yl )-2,9 F 2.21 411 diazas irof5.5

g %% |so %{o yb é 3 %9 %Fiﬁol i n-2ayl caf bo -2, ? .42 472
dibzaspito[EEGEB@nS - (2 |sobutoxybenzyl)-2- pyrijin-4-ylacety 3 219
3~(2-isobutoxybenzyl)-9-(pyridazin-4-yicarbonyl)-3,9-

C 6.29 423
diazaspire[5.5]undecans
3~(2-isobutoxybenzyl)-9-(pyridin-2-ylcarbonyl)-3,9-

c 6.65 422
diazaspiro[5.5]undecane
3-(2-isobutoxybenzyl)-9-(pyridin-3-yicarbonyi)-3,9- :

C 6.29 422
diazaspirol5.5]undecane
3-(4-chiorobenzoyl)-9-[3-(pyridin-2-yimethoxy)benzyl]-

c 6.45 490/492
3,9-diazaspiro[5.5]undecane
3-(4-chlorobenzoyl)-9-[3~(pyridin-3-yimethoxy)benzyl}-

Cc 5.7 490/492
. 3,9-diazaspiro[5.5]undecane
3-(3-furoyl}-9-{2-isobutoxybenzyl)-3,9-

c 7.09 411
diazaspiroi5.5]undecane
3-(2-Isobutoxybenzyl)-9-(3-thienylcarbonyl)-3,9-

C 7.15 427
diazaspiro[5.5]undecane
3-(4-chlerobenzoyl)-8-(2-iscbutoxybenzyl}-3,9- :

B 573 455/457
diazaspiro[5.5jundecane
3-benzoyl-9-(2-isobutoxybenzyl)-3,9-

B 5.54 421
diazasplo}5.5]undecane
2-(3-furoyl)-B-(2-iscbutoxybenzyl)-2,8-

B 3.07 397
diazaspirol4.5]decane
2-{[8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-2-

B 5.5 458
yljcarbonyliquineline
2-{[2-(2-Isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-8-

B 4.92 458
yljcarbonyliquinoline
8-(2-isobutoxybenzyl)-2-(pyridin-2-ylacetyl)-2,8- B 3.66 422




F 1.82 436 diazas iro 5.5 undecane 7-(4-ch |oroben zoyl)-2-(2-iso b
ut oxybenzyl )-2, 7 F 2.48 441/ 443 diazas iro 4.5 decane
2- (2-i sobut oxybenzyl)-7-ison icotin oyl-2,7 F 1.94 408 diazas iro 4.5
decane 7- ( 3-{yer9)sohs1¢7 (2-1s0 bu toxyb enzyl)-2,7 F 2.15 397 diazas iro 4.5
decane 2-{[2-(2-i sobut oxybenzyl)-2, 7-di azaspi r o[ 4. 5] dec- 7 H/SE28W 085082 |

car bon |

2-(2-isobftpxybenzyl)-?-lso nitcotinoyl-2,77F I.837 394 diazas iro 44
nonane 2- (di2zaspirpd-3lderaie2- | sobut oxybenzyl )-2.17 E 2.28 383 diazds iro
4. 4] nonaneg %- 7-(2-] t oxybenzyl)-2, 7-dliazasp i §o[4.4] ngn-2 F 2.
444yl caf %‘H{}?W%ﬂf’%@%gﬁ'@" -‘(xﬁbﬁ”gyab%ﬁ'oxybeqzyl ) /- (pyrio goi n-ja-yl
acetyl)-2, digzdgpi;o{ggné}lgﬁe di azas iro 4.4 nonane 7.81 4271429
2-(4-chlorobenzoyl)-7-(2-phenoxybenzyl)-2,7-
. . C 7.73 4471449
diazaspiro[3.5]nonane
3-[(5-chloro-2-thienyl)carbonyl]-9-(2-isobutoxybenzyl)-
. , c 8.03 461/463
3,9-dlazaspiro[5.5lundecane
3~(2-isobutoxybenzyl)-9-(1H-pyrrol-2-ylcarbonyl)-3,9-
) C 7.2 410
diazaspiro[5.5]undecane
3-(2-isobutoxybenzyl)-9-[4-(1,3-oxazol-5-yl)benzayl}-
C 7.38 488
3,9-diazaspiro{5.5]undecane
3-(2-isobutoxybenzyl}-9-[4-(1H-1,2,4-trlazol-1-
C 6.9 488
ylbenzovl]-3 8-diazaspira[5.5]undecane
3-{4-chlorobenzoyl)-9-(3-isobutoxybenzyl)-3,9-
C 8 455/457
diazaspiro[56.5]undecane .
3-(2-isobutoxybenzyl)-9-[(5-methyl-2-thienyl)carbonyl]-
c 7.72 441
3,9-diazaspiro[5.5]undecane
3-(4-chlorobenzoyl)-9-[(3-phenoxy-2-thisnylmethyl}-
c 7.73 481/483
3,9-diazaspiro[5.5]undecane
3-(2-isobutoxybenzyl}-8-[4-(trifluoromethyl)benzoyl]-
C B.24 489
3,9-diazaspiro[5.5]undecane
3-{(6-chloropyridin-2-yl)carbonyl]-9-(2-
c 7.26 456/458
isobutoxybenzyl)-3,9-diazaspira[5.5]undecane
3-(2-isobutoxybenzyl)-9-{{8-methylpyridin-3-
c 5.38 436
yljcarbonyl]-3,9-diazaspiro[5.5]undecane
3-[(B-chloropyridin-3-yl)carbonyl]-9-(2-
C 7.2 456/458
isobutoxybenzyl)-3,9-diazaspiro[5.5]undecane
3-{2-chloroisonicotinoyl)-9-(2-isobutoxybenzyl)-3,8-
C 7.16 456/458

diazaspiro[5.5]undecane

uinoline 2-(2-isob u toxybe nsgl)-7-(pyridin-4-ylacetyl)-2,7 F 1.76
422 diazas iro 4.5 decane 2-(4-chl orobenzoyl
2.53 427/ 429 WD 2005/ 040167 PCT/ SE2004/ 001522 68 diazas iro 4.4 nonane

-7-(2-1sobut oxybenzyl)-2,7- E
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2- [(4 ch | oro phenyl)acetyl] 7-(2-1isobut oxybenzyl)-2,7 F 2.4 4411443 di azas
iro 3.5 nonane 2-[3-(4-chloroph enyl) p ropa noyl]-7-(3-phen oxybenzyl) F
2.35 475/ 477 2,7-diazas iro 3.5 nonane 2-[3-(4-ch | oroph

enyl ) propan ] sobut oxybenzyl) E 2.6 4551457 2,7- b2 3.5
nonane 2- [(2¥gﬁmﬁg%@6%enyl)acetyl] 7- (2- |sobutoxybenzyl)I%h%&§&9°$ﬁzﬂ4ll443
di azas iro 3.5 nonane 2-(4-ch | orobe nzgyl)-7-(3-isobutoxybenzyl)-2,7 E 2.53
427/ 429 diazas iro 4.4 nonane 2-(4-chl orobenzoyl)-7-(2-phenoxybenzyl)-2,7 E
2.46 4471449 diazas iro 4.4 nonane 2-[2-(benzyl oxy)

benzyl ] -7-|(4-chl orobenzoyl)-2, 7 E 25T 461163  di azas 110 4. 47 nomarne
3- ( 2- i sobyt3dR{sokutonybgnzg)-¢- qulnplmeﬂ-quwb@nwmr bonyl)-3,9 ¢ 7.11 472| diazag iro
5.5 undecgn ut oxybenzyl)-9-(pyrid | n-&yl gcety®3-3,19 €25 31 436
di azas ird d%zasp&qigélynp% __L’) ~sobutoxybenzyl)-2-(pyri Id | n-3-y| acetylf)-2,
8 C5.26 4 222[3 (‘géhm yf)Br 43(n§ fﬁ g \%% %ZS@ 040167 PCT/ SE2004/ 0p1522 49
: P WA aprﬂ n e
8-(2-iso Hutoxyben zy 3 {z @ = )-2, 8 7.9 ATSIATT
2,7-diazaspiro[3.5lnonane '
3-(2-Isobutoxybenzyl)-9-[{1-oxidopyridin-3-yi)carbonyl]-
c 5.98 438
3,9-diazaspiro[5.5]undecane
3-[3-({pyridin-4-ylmethoxy)benzyl]-9-(pyrimidin-4-
C 3.79 458
ylcarbonyl)-3,9-diazaspiro[5.5undecans
2-(4-chlorobenzoyl)-9-{2-Isobutoxybenzyl)-2,9-
. F 2.45 455/457
diazaspiro[5.5lundecane
9-(2-isobutoxybenzyl)-2-isonicotinoyl-2,9-
F 1.91 422
diazaspiro[5.5]undecane
2-(3-furoyl)-9-(2-Iscbutoxybenzyl)-2,9- "
F 2.21 411
diazaspiro[5.5]undecane
9-(2-isobutoxybenzyl}-2-{quinolin-2-ylcarbonyl)-2,9-
F 242 472
diazaspiro[5.5]undecane
9-(2-isobutoxybenzyl)-2-(pyridin-4-ylacetyl)-2,9-
F 1,82 436
diazaspirof5.5]undecane
7-(4-chlorobenzoyl}-2-(2-isobutoxybenzyl)-2,7-
F 248 441/443
diazaspiro[4.5]decane -
2-{2-isohutoxybenzyl)-7-isonicotinayl-2,7-
F 1.94 408
diazaspiro[4.5]decane
7-(3-furoyl)-2-(2-isobutoxybenzyl)-2,7-
F 215 397
diazaspiro[4.5]decane
2-{[2-(2-isobutoxybenzyl)-2,7-diazaspiro[4.5]dec-7-
) F 2.34 458
yllearbonyl}quincline
2-(2-isobutoxybenzyl)-7-(pyridin-4-ylacetyl)-2,7-
F 1.78 422
diazaspiro[4.5]decane
2-{4-chlorobenzoyl}-7-(2-isobutoxybenzyl)-2,7- E 2.53 427/429




C 5.4 422 diazas iro 4.5 decane 7-(2-isob

ut oxybenzyl ) -2-(pyridin-2-ylacetyl)-2,7 C5.64 408 diazas iro 3.5 nonane
7-(2-iso butoxybenzyl)-2-(pyridin-3-ylacetyl)-2,7 C5.35 408 diazas iro 3.5

nonane 8- (2-59ksKifybenzy

5.33 408

|)-2-(pyridin-3-ylcarbonyl)-2,8 C 6.33 408

di azas iro 4.5 decane 8-(2-iso butoxybenzyl)-2-isoni coti F&JSE2004/8018226 04 408

diazas iro 4. decane 7-(2-isobutoxybengyl)-2-(pyridi n-4-ylacetyl)-2,7 C

di azas iro 3.5 nonane 8-(2-isob

ut oxybenzyl ) -2-(pyridin-2-ylcarbonyl)-2,8 C 6.72 408 diazas iro 4.5 decane

3- (2-isobyt oxybenzyl)-9-(pyridin-2-yI_acetyl[)=3,9 B 3[ 7L 436 azas—T10 5,5
undecane Rdiézspirofiinonsnebe nzyl )-9- (pyridi n4{3-y(acety|)-3, 9 B|3.47 436
diazas irp_ 55 undecane_. . .
3- (2-i sobyf -WWE@FW@J[%“@WW'&%azo| -5-yll)benzoyl ] { B 4, 74 449 3, 9-di azas
i ro 5.5 uhgesansinfAaisobut oxybenzyl)-2- (pyridi h-2-y| catBbn i) 37 € 7.12
394 di az: 5 nornarne
7- ( 2- i sobybgeReRZYl-sotdkipshiiliane3- yl car bonyl ) -2, 7
E 2.28 383
diazaspiro{4.4]nconane
2-{[7-{2-Isobutoxybenzyl)-2,7-diazaspiro[4.4Inon-2- .
F 2.23 444
vilcarbonyl}quinoline
2-(2-isobutoxybenzyl)-7-(pyridin-4-ylacetyl)-2,7-
F 1.72 408
diazaspiro[4.4]nonans
2-[(4-chiorophenyl}acetyl]-7-(2-isobutoxybenzyl)-2,7-
F 24 441/443
diazaspiro[3.5lnohane
2-[3-(4-chlorophenyl)propanoyll-7-(3-phenoxybenzyl)-
F 2.35 4751477
2.7-diazaspiro[3.5]nonane
2-13-(4-chlorophenyl)propanoyl]-7-{2-isobutoxybenzyl)-
E 2.6 455/457
2,7-diazaspiro[3.5]nonane
2-{(4-chlorophenyl)acetyl]-7-(2-iscbutoxybenzyl)-2,7-
’ Cc 7.74 4411443
diazaspiro[3.5lnonane
2-(4-chlorobenzoyl)-7-(3-isobutoxybenzyl)-2,7-
E 2.53 4271429
diazaspiro[4.4]nonane
2-(4-chlorobenzoyl)-7-(2-phenoxybenzyl)-2,7-
E 2.46 4471449
dlazaspiro[4.4]nonane
2-[2-{benzyloxy)benzyl}-7-(4-chlorobenzoyl}-2,7-
: E 2.51 461/463
diazaspiro[4.4]nonane
3-(2-isobutoxybenzyl)-9-(quinolin-3-ylcarbonyl)-3,9-
C 7.11 472
diazaspiro[5.5]undecane
3-(2-isobutoxybenzyl)-9-(pyridin-4-ylacetyl)-3,9-
c 5.51 436
diazaspiro]5.5]undecane
8-(2-isobutoxybenzyl)-2-(pyridin-3-ylacetyl)-2,8-
( y )-2{py c 5.26 422

diazaspiro[4.5]decane




C 6.47 394 diazas iro 3.5 nonane 7-(2-isobutoxybe nzyl)-2-is o n

I cotinoyl
3-(2-isobu

H-i m dazol -

6. 44 438

| azaspi ro[
3-(2-isobu
iro 5.5 un
5.79 436

ni coti noyl
3-[1-(2-is
5.5 undeca

-2,7 C6.26 394 diazas iro 3.5 nonane
noyl)-3,9 C 6.9 438 diazas iro

5. 5 undecanewdyfogs/aq46@put oxybenzyl -9-(qui noxalin-2- ylcarbggy
473 WD 2005/ 040167 PCT/ SE2004/ 001522 70 diazas iro 5.5 un

t oxybenzyl ) -9- (1- oxi doi soni cot i

T

1-yl)benzoyl ]-9-(2-isobut oxypenzyl) C 7.55 487 3,9-diazas iro
5.5 undecane 5-{[9-(2-iso butoxybe nzyl)-3,9-d iazaspiro[5.5] u nd ec-3 C

I carbonyi} yridin-2(1 -one 3-{[9-(2-isobutoxybenzyl)-3,9-d

) undec-3C7.93 438 | carbofp I rirdin-g I -one
t%ﬁ@y!whtzwb?m@g PRpy(idintdiviscetdy2B~ 5- y|  benzoyl ] IC 7.31 489 3, 9-dj azas
dEcane EEjE-lsobutoxybenzyl) 9-(2-methylison icdtinoyl )48 9| C -
] pe—3-f2-Lcyclopropyl.m et-hoxy) bend zyl]1-9tiso
2-u?ob9co b84 LSt ,5.5 uhdecane . |
ﬁ&toxyp enyy H], ‘coti noyl -3 9 Q7. %536 |diggas jro
Nélazaspiro[3.5)nonane |
7-(2-isobutoxyhenzyl)-2-(pyridin-3-ylacetyl)-2,7-
G 5.35 408
diazaspiro[3.5]nonane
8-(2-isobutoxybenzyl)-2-(pyridin-3-ylcarbonyl)-2,8-
C 6.33 408
diazaspiro[4.5ldecane
8-(2-isobutoxybenzyl)-2-isonicotinoyi-2,8-
C 6.04 408
diazaspiro[4.5ldecane
7-(2-isobutoxybenzyl)-2-(pyridin-4-ylacetyl)-2,7-
c 5.33 408
diazaspiro[3.5]nonane
8-{2-isobutoxybenzyh)-2-(pyridin-2-ylcarhonyl)-2,8-
c 6.72 408
diazaspiro[4.5]decane
3-{2-isobutoxybenzyl)-9-(pyridin-2-ylacetyl)-3,8-
B an 436
diazaspiro[5.5]undecane
3-(2-isobutoxybenzyl)-2-(pyridin-3-ylacetyl)-3,9-
B 3.47 436
diazaspiro[5.5]undecane
_ 3-(2-isobutoxybenzyl)-8-[4-(2H-tetrazol-5-yl}benzoyi)-
B 4,74 439
3,9-diazaspiro[5.5]undecane
7-(2-isobutoxybenzyl)-2-(pyridin-2-ytcarbonyl)-2,7-
C 712 394
diazaspiro[3.5]nonane
7-(2-isobutoxybenzyl)-2-(pyridin-3-ylcarbanyl)-2,7-
( Y H)-24py y C 6.47 394
diazaspiro[3.5]nonane
7-~(2-isobutoxybenzyl)-2-lsonicotinoyl-2,7-
{ Y & y C 6.26 394
diazaspiro[3.5inonane
3-(2-isobutoxybenzyl)-8-(1-oxidoisonicotinoyl)-3,9-
( ybenzyl)-8-( ) o 5.9 438
diazaspiro[5.5jundecane
3-(2-isobutoxybenzyl)-8-(quinoxalin-2-ylcarbonyl)-3,8- C 7.7 473




3-[(6-1sobutoxypyridi n-2-yl) nethyl]-9-ison icotinoyl-3, 9 C 6.49 423

di azas iro 5.5 undecane 3-[(6-isobutoxypyrid i n-2-yl) nmethyl]-9-(pyri m
idin-4 C6.98 424 1carbon | -3,9-diazas iro 5.5 undecane 3-ison

i cotinoyl - 9- hyl prop-2-en-1 C 6.58 420 | oxy I azas
iro 5.5 undgééﬁgkémgﬁi oni coti noyl-9-(2-p h e n oxy EhmM%wﬁfpS 9 C
6.93 442 diazas iro 5.5 undecane 3-(2-i78

obut oxybenzyl )-9-[2-(2Htetrazol -5-yl) benzoyl] C 8.12 489 3,9-diazas iro
5.5 undecane 3-isonicotinoyi-9-[2-(1,1,2,2-tetrafl uoroethoxy)benzyl] C 6.04

466 3, 9-dilazas 1ro 5.5 undecane 4-{[9-(Z-1sdbutoxybenzyl)-3, 9-id
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5-{[9~(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undec-3~

c 6.44 438
vilearbonyitpyridin-2{1H)-one
3-{[9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undec-3-

Cc 7.93 438
vilcarbonyl}pyridin-2(1H)-one
3—(2—isobutoxybenzyi)-9-[3—(2H—tetrazol-5-yl)benzoyl]—

C 7.31 489
3.9-diazaspiro}5.5lundecane
3-(2-isobutoxybenzyl}-9-(2-methylisonicotinoyl)-3,9- _

c 5.79 436
diazaspiro[5.5]undecane
3-2-(cyclopropylmethoxy)benzyi]-9-isonicotinoyl-3,8-

c 6.64 420
diazaspiro]5.5]undecane .
3-[1-(2-isobutoxyphenyl)ethyl}-9-iscnicotinoyl-3,9- .

C 7.2 436
diazaspirof5.5]undecane
3-[(6-isobutoxypyridin-2-yl)methyl}-8-isonicotinoyl-3,9-

C 6,49 423
diazaspiro[5.5undecane
3-[{B-isobutoxypyridin-2-ylymethy{]-9-(pyrimidin-4-

C 6.98 424
ylearbonyl)-3,9-diazaspiro[5.5jundecane :
3-isonicotinoyl-9-{2-[(2-methylprop-2-en-1- :

: c 6.58 420
yhoxylbenzyl}-3,9-diazaspiro[5.5]undecane
3-isonicotinoyl-9-(2-phenoxybenzyl)-3,9-

C 6.93 442
diazaspiro[5.5]undecane
3-{2-isobutoxybenzyl)-9-[2-(2H-tetrazol-5-yl)benzoyll-

( y -9 Cc 8.12 489
3,9-diazaspirof5.5]undecane
3-Isonicotinoyl-9-[2-(1,1,2,2-tetrafluoroethoxy)benzyl}-

C 6.04 466

3,9-diazaspiro[5.5]undecane

-{[19-(2-lsobutoxybenzyl)-3,9-diazaspiro[5.5]undecane-
4-{[9-(2-Isobutoxybenzyl) piro[5.5] o 6.65 500
3-yllcarbonylibenzene sulfonamide




N OH a) tert-butyl

2-(pyridin-2-ylacetyl)-2,8-di azaspi ro[ 4. 5] decane-8-carboxylate io To a

sol ution of tent-butyl 2,8-diazaspiro[4.5]decane-8-carboxylate hydrochloride
(800mg, 2. 8RomWispadheequi V), 2-pyridylacetic acid hydroc ,
2.89mmol, 1 equiv) and triethylamne (1.2nl, 8.68mol, dggéﬁ%ma%%?y

di chl oronet hane (12ml), was added 71

O (7-azabenzotriazol-1-yl )N, N, N , N -tetranet hyl uroni um hexaf | uorophosphat e
(1.1g, 2.89nunol, 1 equiv). The reaction mxture was stirred at room
tenperature for 3 hours, then is concentrated, and partitioned between et hyl
acetate and saturated sodi um hydrogen carbonate. The organic | ayer was

i solated, dried (MJSO) and concent r Exaspple: give a dark orange oil which"
was subjected to silica-gel chromatography using a m xture of nethanol and

di chl or onet hane n t he t conpound (1. 2g,
quantitative) asé'é lagl?lf{’oﬁﬁ Pﬁ'a\)'g'(w éﬁﬁ?%&& @?zaswou.édi@ Bfi nut es; 360
(MtH) +. 5 20 Schene 2 ~0 Q ~ TFA, CH2Cl" d, 3h. HNI"l " NN N O ODb)
2-(pyridin-2-ylacetyl)-2, 8-di azaspir gnﬁ gecane 25 To a solution of
tert-butyl 2-(pyridin- 2-y| acetyl)-2, I'azaspi ro[ 4. 5] decane- 8- car boxyl ate
(1.04g, 2.89mmol) in dichloronethane (4m) was added trifluoroacetic acid
(2m). After stikrfng for 3 hours the reaction m xture was concentrated to

an oil, which was‘di §sojved in ethyl acetate and was ed with 1M sodi um
hydr oxi de sol uti on. gani c | ayer was |solat he aqueous | ayer
was washed w th dichl or ot haneb25%). =nfcatlioned by e ‘hyl” 040167
PCT/ SE2004/ 001522 72 acet at e~ (2X)—The Tonmbimetd o anl wer e
concentrated to pr de the title conpound (250rrg, 33% as yeI I ow oil.
LCVMS (Met hod E): 34 mnutes; 260 (MrH)+. Schene 3 BN N

N(QAc), H, OWF, HOA\C N, T648h. Oi / | O + |i)HG

a) tert-butyl 2-(pyridin-2-ylacetyl)-2,8-diazaspiro{4.5]decane-8-carboxylate

10 To a solution of fert-butyl 2,8-diazaspiro[4.5]decane-8-carboxylate hydrochloride (800mg,
2.89mmol, 1 equiv), 2-pyridylacetic acid hydrochloride (500mg, 2.89mmol, 1 equiv) and
triethylamine (1.2ml, 8.68mmol, 3 equiv) in dry dichloromethane (12ml), was added
O-(7-azabenzotriazol-1-y)-N,N,N°, N’ -tetramethyluronium hexafluorophosphate (1.1g,
2.89mmol, 1 equiv). The reaction mixture was stirred at room temperature for 3 hours, then

15 concentrated, and partitioned between ethyl acetate and saturated sodium hydrogen
carbonate. The organic layer was isolated, dried (MgSO,) and concentrated to give a dark
orange oil which was subjected to silica-gel chromatography using a mixture of methanol
and dichloromethane (4:96, v/v) as eluent, to provide the title compound (1.2g,
quantitative) as a dark yellow oil. LCMS (Method E): R = 2.19 minutes; 360 (M+H)™.

20

Scheme 2
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b) 2-(pyridin-2-ylacetyl)-2,8-diazaspire[4.5]decane

25 To a solution of tert-butyl 2-(pyridin-2-ylacetyl)-2,8-diazaspiro[4.5]decane-8-carboxylate
(1.04g, 2.89mmol) in dichloromethane (4ml) was added trifluoroacetic acid (2ml). After
stirring for 3 hours the reaction mixture was concentrated to an oil, which was dissolved in
ethyl acetate and washed with 1M sodium hydroxide solution. The organic layer was
isolated and the aqueous layer was washed with dichloromsthane (2x), followed by ethyl



2H01 51 / c¢)
8- (2-i sobut oxybenzyl)-2-(pyridin-2-ylacetyl)-2, 8-di azaspi ro[ 4. 5] decane A
solution of 2-(pyridin-2-ylacetyl)-2,8-diazaspiro[4.5]decane (250ny,
0. 90mmol ) ando2eesaefart oxybenzal dehyde (160ng, 0.90mmol ) in dichl or oet hane
(5ml), was stirred at room 10 tenperature for 1.5 hours HeVHPRM4O8HR M
triacetoxyborohydride (286ng, 1.35mml hywas added. After stirring overnight
the reaction m xture was concentrated to give an orange oil, which was
subjected to silica-gel colum chromat ography using nethanol and
di chl or onet hani )é)4' §6’ vé_v%61 as eluent to provide a yellow oil. The yell ow
oi | was t rActaede®y Thebqmbingd ¢reapolansrs e eonrpentiated i pioxidsithe dlewmponnd he
title conyupsomg,G3%)gs 2 $80w 8. BCMS @dthod/): Rew 90MirsinieB0 (Metlydd B): RT =
3.66 mnutes; 422 (MtH)+. Exanple: 9
3-(4-chl orobenzoyl )-9-[(2-isobutoxypyridin-3-yl)nmethyl]-3,9-diazaspiro[5.5]u
ndecane 20 di hydrochloride J(7~ Sch®shemé 30" 'Nyl JQ- NHO 'N + Hcl
O EA, HATU, N, ih NO HOOO-\ \ N iN25 a) tert-butyl
9-[(2-isobuto ry dnd3-yl ) carbonyl ] - 3, 9- di azaspi r o[ 5. 5] undecane- 3-
car boxyl ate WO 2005/ ¢749167 PCT/ SE2004/ 001522 Ma solution tert-butyl
chl
"1 Sop

3, 9-di azaspi ro[ 5. &f undecan 'I)N USRIt hydr i de 4293y . Omol ) ,
2- i sobut oxyni coti'ni ¢ aci d——ZﬁAﬁg—L—Lmul_)_an . d oyl gt am ne (0.385
N di met hyl for mani de (9.5nl) was aggded

|, 2.2mmol) in dryN,
O (7-azabenzotrigzaob-1: yl)-N, N, N , N -tetranethyl uroni um hexaf | uorophosphat e
(400ny, 1.05mm| After stirring s the solution for 1 hour, the reaction
m xture& was poure€d onto saturated sodi um hydrogen carbonate, and extracted
with ethyl acetate (2x). The conbi ned organic | ayers were washed

¢) 8-(2-isobutoxybenzyl)-2-(pyridin-2-ylacetyl)-2,8-diazaspiro{4.5]decane

A solution of 2-(pyridin-2-ylacetyl)-2,8-diazaspiro[4.5]decane (250mg, 0.90nimol) and 2-
isobutoxybenzaldehyde (160mg, 0.90mmol)} in dichloroethane (Sml), was stirred at room

10 temperature for 1.5 hours before sodium triacetoxyborohydride (286mg, 1.35mmol) was
added. After stirring overnight the reaction mixture was concentrated to give an orange oil,
which was subjected to silica-gel column chromatography using methanol and
dichloromethane (4:96, v/v) as eluent to provide a yellow oil. The yellow oil was triturated
with 1M hydrochloric acid in methanol to obtain the title compound (80mg, 18%) as a pale

15 yellow solid. LCMS (Method B): RT = 3.66 minutes; 422 (M+E)™,

Example: 9

3-(4-chlorebenzoyl)-9-[(2-isobutoxypyridin-3-yl)methyl}-3,9-diazaspiro[5.5]undecane
20 dihydrochloride

Scheme 1
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25 a) fert-butyl 9—[(2-isobutoxypyridin-S-yl)carbonyl]-3,9-diazaspiro [5.5]undecane-3-
carboxylate

-
e




with water, brine, then dried (Na2SQ4), and concentrated to a viscous gum
The gumwas subjected to silica-gel columm chromatography using a m xture
of ethyl acetate and cycl ohexane (gradient 25:75 to 70:30, v/v) as eluent

to provide | conmpound (403ng, )o 94% as a colo ' us gum
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9-[(2-isobutoxypyridin-3-yl)methyl]-3, 9-4i azaspi ro[ 5. 5] undecane-3- )s
carboxylate To a sol ution of
tert-butyl 9-[ (2-isobut oxypyri di n-3-yl)carbonyl]-3, 9-

di azaspi ro[,5. 5] undecane- 3- car hoxyl ate (100ng, 0. 23 1) in dry
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(18ng, 0. 47hihpl), 2Msobitosiricatinigcit (21409M. 1reipy aad dilpfpylcihyimmitie (0B85
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tnd the r esth o BRSO 0 P SR Chplibrddtiop 11! "
conbi ned orgrMEM A tatemethybirorivhdexafivoropbeiphate#iPmg A démma). ddiet girghye a
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To a solyt igm/%)i)js al BN JurtBstt dcoSs hfnd - | SObut oxypyri di n-3-yl)methyl ] -3, 9-
di azaspi ro[ 5. 5] undecane- 3- car boxyl ate (43ng, 0.1mmol) in dry dichl oronet hane
(3n)

Scheme 2

o]
>LOJLNOO >LOJL,OO
LIAH,, THF
N, Q —_— N
%o\)\ A
b) tert-butyl  9-[(2-isobutoxypyridin-3-yl)methyl]-3,9-diazaspiro[S.5lundecane-3-
15 carboxylate
To a solution of tert-butyl 9-[(2-isobutoxypyridin-3-yl)carbonyl]-3,9-
diazaspiro[5.5]undecane-3-carboxylate (100mg, 0.23mmol) in dry tetrahydrofuran (2.5ml)
under nitrogen was added lithium aluminium hydride (18mg, 0.47mmol). After stirring at
room temperature for 1 hour the reaction mixture was quenched with saturated ammonium
20 chloride solution, and the resultant mixture was extracted with ethy! acetate (3x). The
combined organic layers were washed with brine and concentrated to give a gum, which
was subjected to chromatography using an Isolute® flash SCX-2 cartridge using 2M
ammonia in methanol as eluent, to provide the title compound (46mg, 48%) as a colourless
oil. LCMS (Method E): R = 2.45 minutes; 418 (M+H)*.
25
Scheme 3
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¢) 3-(4-chlorobenzoyl)-9-[(2-isobutoxypyridin-3-yDmethyl]-3,9-
diazaspiro[5.5]undecane dihydrochloride



was added trifluoroacetic acid (Im). After stirring for 3 hours the
reaction mxture was concentrated to give an oily residue. The oily residue
was suspended in dichloronmethane 5 (3nl) at 0C, to which

di i sopropyl evbybmmigiey (0. 1791, 1. Omol) was added, follo

4- chl orobenzoyl chloride (22ng, 0.126mmol). The reacti onvi’rinq‘isﬁ%?oé‘m%géz al | oned
to stir overnight before being concenf/fated and subjected to silica-gel

col um chromat ography using a mxture of ethyl acetate and triethylam ne
(97:3, v/iv) to give a light brown oil. The oil was triturated with 2M
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n-3-yl) metnyll-9- Qn icoti diazas 1ro undecane

3-[(2-i sobo‘i&’f%gw B?J‘?’Feot?euiﬁ %’nﬁ?l)tfaFﬁd@Pﬂque@d(tﬁﬁl}cmth‘PW ¢hrgmateigpy | car bon
| -3, 9-di agafg dhikahe bf ethflecent 220 tietianghiae (403, v/v) to ﬁwe a light brown oil. The

9- (24 bt b 3 d 5.5 b d
N 1 S o B e s AR A R R g oot ",
sol uti an dﬁomg(%ﬁ)%bmfot@)pbbﬁzyl ) -3, 9- di azaspi r o[ 5. 5] undecane

di hydr ochl II'IN%{ @%m @D ﬁrmlrﬁN@@g addddi £893 (dS P9 evr@t(ad(ﬁﬁnmw@n%mml)

tri o(2- am f/ﬁgl?% 56188 1eb. b CEakRs ﬂ?ﬁb?%iﬁﬁ? éﬁtéﬁw%ﬂm whi ch
was stirrezHy, 0552 Qbrfm,rthjneE 08 (o L), e @bran o )N §.45 i(brtrey 234), 1.0 éd, 6t LEMS
(Method C): R = 7.33 minutes; 456 & 458 (MH*.
15
The following compounds were prepared according to the general procedure used for

example 9. o
LCMS Retention Mass lon
Compound N
Method time I min [ MH
3-[(2-isobutoxypyridin-3-yiymethyl]-9-isonicotinoy-3,9-
C 6.13 423
diazaspiro[5.5]undecane
3-[{2-isobutoxypyridin-3-ymethyl]-9-(pyrimidin-4-
I ypYy yl) (p c e -
vicarbonyl)-3,9-diazaspira[5.5]undecane

20 Example: 10

9-(2-isobutoxybenzyl)—N—S-thienyl—S,9-diazaspiro[5.5]undecane—S“carboxamide

== [»]
L\
OO an
Hcl N DIEA, DMAP, CH,CICH,CY, tt, 16h il




s was concentrated and subjected to purification with an Isolute(r) flash
SCX-2 cartridge wusing nethanol and dichloronethane (1:1, v/v) followed by
0. 5M ammni a i n nethanol as eluent, to provide the title conpound (40ng,
89% . IHNWR (400 MHz, CD30D): S 7.29 (dd, 1H), 7.23 (m 214), 7.15 (dd,
IH), 7.05 (dd, 1H), 6.93 (d, 1H), 6.90 (td, 1H), 3.76 (d, 2H), 3.64 (s,
2H), 3.46 (br in, 4H), 2.55 (br in, to 4f), 2.10 (in, 1H), 1.58 (br to, 4H),
1.49 (br in, 4H), 1.07 (d, 6H). LCM5 (Method F): RT = 2.28 mnutes; 442
(MtH) +. The fol |l ow ng compounds were prepared according to the general
procedure used for exanple 10. 15 LCMS Retention Mass ton Conpound Method
time/mn / MBEoluthen(of 3e@tisabutpieemgyl)-3 $-di2zasmint 56 hmddane gihydidchlrido (32:68, 470

di 1%!4{?{? t.
hlzf/‘IZ?SNI- E (2) g’h ﬂ § é’é&gf %%g%gﬁ%%"’ d3g§§§ﬂ|1§§}'¢gﬁgomﬁhanerqlmg car boxam de
9- (2-i sobut @usre%ﬁvzy %ows PolymerttonadiyisiZearnipbythg)anioe (09 gnwas addedtotbe i r o

S. 5undecaner§acﬁ&{ Bﬂ?ﬁﬁx@‘ aﬁc@u/azsttneaqm %é’@ﬁh&&lﬁkﬁaré\ﬁe&éﬂﬂt&é&’ IrhSfiudd 2. 7
442 diazas iro ecgne- 3- car box

N- (2, 3- dishy 8Y% CPHCB%‘FPE bigcigd fo mm?tfata@dwﬂt aulpluteR flash SCX-peartrisdge 473
N (230 Py et oYben Ty b 5548
3, 5(9 di azasyl [%“%t@tﬁﬂa%@‘ﬁﬁ@ego@ﬁ?%\%ﬁ(ﬁ?éjég% N-(2y6 di CK| orop yri
di n- 4-y! ) - 91 EENMBO0 b EBmyID): 8799 (dd, 1H), 7.23 (m, 2H), 7.15 (dd, 1H), 7.05 (dd,
1H), 6.93 (d, 1H), 6.90 (td, 1H), 3.76 (d, 2H), 3.64 (s, 2H), 3.46 (br m, 4H), 2.55 (br m,
10 4H), 2.10 (m, 1H), 1.58 (br m, 4H), 1.49 (br m, 4H), 1.07 (d, 6H). LCMS (Method F): RT
= 2.28 minutes; 442 (M+H),

The following compounds were prepared according to the general procedure used for

example 10.
15
LCMS | Retention | Mass lon
Compound
Method | time / min { M
N-(4-chlorephenyl}-9-(2-iscbutaxybenzyl)-3,9-

D 2.89 470
diazaspirof5.5]undecane-3-carboxamide
9-(2-isobutoxybenzyl)-N-(2-phenylethyt)-3,9-

D 275 464
diazaspiro]5.5lundecane-3-carboxamide
9-(2-isobutoxybenzyl)-N-[2-(2-thienyl}ethyl]-3,9-

D 273 470
diazaspiraf5.56)undecane-3-carhoxamide
9-(2-isohutoxybenzyi)-N-2-thienyl-3,9-

D 2.7 442
diazaspiro[5.5lundecané-3-carboxamide
N-{2,3-dihydro-1-benzofuran-6-yl)-9-(2-ischutoxybenzyl)-3,9-

D 2.69 478
diazaspirg[5.5)undecane-3-carboxamide
N-(2,3-dihydro-1,4-benzodioxin-6-yf)-9-(2-isobutoxybenzyl)-

D 272 494
3,9-diazaspiro[5.5]undecane-3-carboxamide




D 2787 505/ 607 diazas iro 5.5undecane-3-carboxam de N

2,1, 3-benzot hi adi azol -4-y1-9-(2-isob(itoxybenzyl)-3,9 C 7.91 494 diazas iro
5. 5undecane- 3- car boxam de

9- (2-i sobut oxybenzyl ) -N- (tetrahydro-2H pyran-2-yl)-3, 9 C 6.76 444 diazas
iro 5.5 undecane- 3-car boxam de 9-(2-isobut oxybenzyl)-N-(phenyl)-3, 9 F 2.34
436 diazas iro 5.5undecane- 3-car boxam de
N—benzyl-9-(2-isobutoxybenzyl)-3,9-diazé@bi ro[ 5. 5] undecane F 2. 36 450

3- car boxam de N-cycl ohexyl -9-(2-i sobut oxybenzyl)-3,9 F 2.35 442 diazas

i ro5. sundecane-3-carhoxam de N-(ten-butyl)-9-(2-jgobutoxybenzyl)-3. 9 F 2.22

416 diazas| |.r.05.5un n gy de ethyl
N-([9-(2-is E?r%?é%é &ffi') gé"oi%'?’grs ﬁé’gl}eﬁ’ﬁlé%[ undeg- }F 11, 446 | oo
yl'icarbanyl ﬂzg_pr}ig]u%e%ﬁ%@%%idg (2-isobut oxylhenzZyt) ¢ 3,% D 2| §%¥%
di azas iro B 5UNAecarne- 3-car poxdarm ue
N-(2,4-dic |ME@,13£baﬂzM{h)ad&zdl-2 S @hsdbowBen:gYy-B b= 3, 9 D 3. 04| 5181520 diazas iro
5. Sundecan-(3- car boxam de ?E | sobut oxybenzyl ) - 2- et hoxypdeny|l ) 484 9| F
2.39 466 di @g@lrelﬁéIUEeﬁaﬂﬁd?emarﬁde:ar boxam de
9- (2-i sobutlo) cybenzyl ) - N- 4-nethox¥ ng &

(2-lsobutoxyb nzyl) -(tetrahydro-2H-pyran- 3, 9—

Cc 6.76 444
diazaspiro[5 Slundecane-3-carhoxamide
9-(2-isobutoxybenzyl)-N-(phenyl}-3,9-

F 234 436
diazaspiro[5.5]undecane-3-carboxamide
N-benzyl-9-(2-isobutoxybenzyl}-3,9-diazaspirof5.5]undecane-

F 2.36 450
3-carboxamide
N-cyclohexyl-8-(2-iscbutoxybenzyl)-3,9- ‘

F 2.35 442
diazaspiro[S.5]undscane-3-carboxamide
N-(tert-butyl)-9-(2-isobutoxybenzyl)-3,9-

F 2.22 416
diazaspirof5.5]undecane-3-carboxamide
ethyl N-({9-(2-isobutoxybenzyi)-3,9-diazaspirof5.5]undec-3-

F 2.1 446
ljcarbonyllglycinate
N-cyclopentyl-9-(2-isobutoxybenzyl)-3,9-

(o) 28 428
diazaspiro[5.5]undecane-3-carboxamide
N-(2, 4-dichlorobenzyl)-8-(2-isobutoxybenzyl)-3,9-

D 3.04 518/520
diazaspiro[5.5]undecane-3-carboxamide
2-(2-isobutoxybenzyl)-N-(2-methoxyphenyl)-3,9-

F 2,39 465
diazaspirof5.5]undecane-3-carboxamide
9-(2-isobutoxybenzyl)- N-(4-methoxyphenyl)-3,9-

D 284 466
diazaspire[5.5jundecane-3-carboxamide




D 2.84 466 diazas it 5.Sundecane-3-carboxam de 5 WO 2005/ 040167

PCT/ SE2004/ 001522 77 ethyl 4-({[9-(2-isobutoxybenzyl)-3,

9-di azaspiro[ 5. 5]undec-3 D 3.01 508 vyl carbonyl am no benzoate ethyl

3- ({[9- (2-i sbsdoguaolenzy! ) -3, 9-diazas piro[5.5]u ndec- 3 pErRehdyfAs:

yl | car bonyl | am no) benzoate N-(3-ch Ioro;zhe nyl)-9-(2-isobut oxybenzyl) -3, 9 D
3.05 4701472 diazas iro 5.5undecane-37¢ar boxani de

9- (2-i sobut oxybenzyl) - N-(4 met hoxybenzyl )-3, 9 D 2.86 480 diazas iro
lp,e._?»_ca.tng.arm

5. 5undeca

N 12-(4- e1 Q l I é sobut yI) 3 9 03.11 492 diazias iro
5. undecapeée )\gﬁ gé.' d%(ogpﬁgx bgr&% %dlé Zﬁiﬁ’frgg %cf‘?f - i sjoprpfy! {ph 13,9 D
0 Sy
3.13 478 gﬁ]cag,a@uﬁrﬁ.golgerébmgecane 3- car boxam de )
N ( 3- cyanephenyT ) -9-(Z2-1Tsobut oxybenzyl)- 3, 9 D29t —461dirazas
I rob5. 5und«§emvle -((9-eisdbotearenigl)-9,9(dRzapdtibEngdaanzy| ) - N- (2Z- m et hyl} ph enyl )-3,9
F 2.33 45 diazas iro 5. 5undecane- 3- car boxam de F 2.53 508
9- (2-i sobl! i Zpde ppt hylphe nyl)-3 9 D2 94 450 diazas iro
5. 5undeca1ﬁ:(§_éﬁg}, B}g@r@ &Efso%utg bleéz%l?%oxybenzyl )-N-(4-methyl ph en yl)F3, 9
D 3.05 470472
diazaspiro[5.5)undscane-3-carboxamide
9-{2-Isabutoxybenzyl)-N-{4-methoxybenzyl)-3,9-
D 2.86 480
diazaspiro[5.5]undecane-3-carboxamide
N-[2-(4-ethylphenyl)ethyl]-9-(2-iscbutoxybenzyl)-3,9-
D M 492
diazaspira[5.5]undecane-3-carboxamide
9-(2-isobutoxybenzyl}-N-(4-isopropylphenyl)-3,9-
D 3.13 478
diazaspiro5.5]undecane-3-carboxamide
N-{3-cyanophenyl)-9-(2-lsobutoxybenzyl)-3,9-
D 2.91 461
diazaspiro[5.5]undecane-3-carboxamide
9-(2-isobutoxybenzyl)-N-(2-methylphenyl}-3,9-
F 2.33 450
diazaspiro[5.5jundecane-3-carboxamide
8-(2-isobutoxybenzyl)-N-{3-methylphenyl)-3,9-
D 2.94 450
diazaspiro[5.5]undecane-3-carboxamide
9-(2-isobutoxybenzyl)-N-(4-methylphenyl)-3,9-
D 2.95 450
diazasgpirof5.5]undecane-3-carboxamide
N-(2,8-dichlarophenyl)-8-(2-iscbutoxybenzyl)-3,9-
F 2.38 504/506
diazaspirof{5.5]undecane-3-carboxamide
N-(3,4-dichlorophenyl)-9-(2-isobutoxybenzyt)-3,9-
F 2,65 504/506
diazaspiro[5.5)undecane-3-carboxamide
N-(3,5-dichlorophenyl)-8-(2-isobutoxybenzyl)-3,5-
F 2.7 504/506
diazaspirof5.5]undecane-3-carboxamide
N-{4-chlorophenyl)-9-(2-iscbutoxybenzyl)-2,8-
E 2.69 470{472
diazaspiro[5.5]undecane-2-carboxamide
N-{4-chlorophenyl)-2-{2-isobutoxybenzyl)-2,7- E 2.68 456/458




D 2.95 450 diazas iro 5.5undecane- 3- car boxani de N-(2 6-d ich to rop h
enyl ) -9-(2-isobut oxybenzyl)-3, 9 F 2.38 504/506 diazas iro

5. bundecane- 3- car boxam de N-(3,4-d ich | orophe nyl)-9-(2-isobutoxybenzyl)-3,
9 F 2.65 504/806 di azas iro 5.5undecane-3-carboxamde N-(3, 5-di cht oro
p henyl ORI hut oxybenzyl )-3, 9 F 2.71 5041506 RETEHZ04{0p1522
5.5undecane 3-carboxam de N-(4-ch | or®ph enyl)-9-(2-isobutoxybenzyl)-2, 9 E
2.69 470/ 472 diazas iro 5.5undecane-2-carboxam de

N- (4-chl orophenyl ) -2-(2-i sobut oxybenz 1)-2,7- E 2.68 4561458 WD 20051040167
PCT/ SE200 /001522 78 di_azas iro 4. decane-7-carpoxam de N-(4-[chl'oroph

enyl )-7-( yearbogamige £ 2 54 442/ 444 | diazad jrq 4

nonane- 2-c N- 4 yl)-7-(2-isobut oybenzyl)-2,7 E 2. 57
2421444 % z‘?amls”tjf é[}hg Mégsﬁg‘ﬁlé%&g%\)r%g xani de i s3lada
9-(2-i sob a.gagy&@gzqﬂo}lad&;{_&%mlhyl phenyl ) sul fonyl 1-3, 9 [F #%4 41548 azas

I ro 5.5 undecane- 3-carboxam de
N-[ (4-chl pN@%ﬂmﬂgﬂh)a&dm(éﬂgmb‘}w@bf{rﬁy!]—sbbut oxybenzyl)-3,9 |F 2.44 j34/ 536
diazas ir ox§berjzyl257N- [| (24284 hyl phe
nyl)s ulf R pLE2E ' ¥azasirC = -3-carboxgni de

9—(2-nsobutoxybenzyl)-N—[(4—methylphenyl)suifonyl]—ti 9-

F 2.34 514
diazaspira[5.5]undecane-3-carboxamide
N-{(4-chlorophenyt)sulfonyl]-9-(2-iscbutoxybenzyl)-3,9-

F 2.44 534/536
diazaspirof5.5lundecane-3-carboxamide
9-(2-isobutoxybenzyl)-N-[{(2-methylphenyl}sulfonyl]-3,8-

F 234 - 514
diazaspiro[5.5lundecane-3-carboxamide ,
N-[(4-chlorophenyl)sulfonyl}-9-(2-isobutoxybenzyl)-2,9-

F 2,48 534/536

diazaspiro[5.5lundecane-2-carboxamide

Example: 11

3-(2-isobutoxybenzyl)-9-(2-thienylsulfonyl)-3,9-diazaspiro[5.5]undecane

A7
Y
2Hc! N \“'f 1) DMAP, EfgN, CH,CL, 1t, 18h
cl
é/o\)\ g 2) PS-Trs amine {rasln) é/ \/l\
A solution of 3-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undecane dihydrochloride (32mg,
0.10mmol), thiophene-2-sulfonyl chloride (55mg, 0.30mmol), triethylamine (40 pl,
0.30mmol), 4-dimethylaminopyridine (2.4mg, 0.02mmol) in dichloromethane (2ml) was
10 stirred for 18 hours. Polymer-bound tris(2-aminoethyl}amine (160mg) was added to the
reaction mixture, which was stirred for a further 3 hours before being filtered. The filtrate

was concenirated and subjected to purification with an Isolute® flash SCX-2 cartridge
using methanol and dichloromethane (1:1, v/v) followed by 0.5M ammonia in methanol as

eluent, to provide the title compound (19.3mg, 42%).
15 1HNMR (400 MHz, CD30D): § 7.82 (dd, 1H), 7.57 (dd, 1H), 7.23 (m, 3H), 6.90 (d, 1H),
6.87 (td, 1H), 3.73 (d, 2H), 3.58 (s, 2H), 3.01 (br t, 4H), 2.46 (br t, 4ID), 2.07 (m, 1H), 1.56



N-[ (4- ohl orophenyl )su | fonyl|-9-(2-isobutoxybenzyl)-2,9 F 2.48 5341536
diazas iro 5.5 undecane- 2-car boxam de Exanple: 11

3- (2-i sobut oxybenzyl)-9-(2-thienyl sul fonyl)-3,9-di azaspi ro[ 5. 5] undecane 5
pp  HN s’ N-wo Abk#ao7S CGslo 1) CVAP, EyN, CHcl",t, 16h Npgrkriooabelszd 2)
PS-his M (ream A solution of

3-(2-isobut oxybenzyl) -3, 9-di azaspi rof 5?%] undecane di hydrochl ori de (32ng,

0. 10mmol ), thiophene-2-sul fonyl chloride (55ng, 0.30mmol), triethylamne (40
|, 0.3ommmol ), 4-dinethylam nopyridine (2.4ng, 0.02mmol) in dichloronethane
(2m) was (ard, | AL tofHLS.04ddrED). PAMIEviethod Bl Ry +=51.25 miiutsse4diy| ) ani ne
(160ny) +pgEled to the reaction mxture, which was stirred for a further
3 hours before being filtered. The filtrate was concentrated and subjected
to purification with an Isolute(r) flash SCX-2 cartridge wusing nethanol and
di chl or onghb éiewlrg dormpohids \fvéi’e'(pﬁégﬁddEUcogdiﬁ%/toatﬁ'é’EéﬂeﬁaliﬁPRocea}rgﬁgyalfoﬁs el uent,
to provide th(—ieiiitle conpound (19.3ny, 42% . is 1H NWR (400 MHz, CD30OD): 5
7.82 (4d, “4P€ 757 (dd, 1H), 7.23 (m 3H), 6.90 (d, 1H), 6.87 (td, 1H),
3.73 (d, 2H), 3.58 (s, 211), 3.01 (br t, 4H, 2.46 (br t, 4H), 2.07 (m 1H),

1.56 WD 2p05/ 040167 PCT/ SE2004/ 001522 79 (br t, 4H), {L.41 (br ¥, 4H), .04
(d, 6H). LCVS ( Met hod E&: RT = 2.55 mnutes;| 463 M+H) +Retdifienf o|Maswiang
conpounds| wer e prepar ed*388Yi ng to the gendtHSNatheddure used!for s
exanpl e 1= ' S—et-hod—t-rime iy gy / MH
3-(2-isoblg. -y&am;%ga,zyﬁ@(@whﬁwj,@ Blsfonyl)-3, 9 F 2.39 457 diazas iro p.5
undecane B- %‘-i sobut oxybenzyl ) - 9- 8propy| sul flonyl )= 3, 9 2.39 A57
diazaspiro[5.5]undecane -
3-(2-lsobutoxybenzyl)-9-(propylsulfonyl)-3,9-
E 24 423
diazaspiro[5.5]undecane
3-{2-isobutoxybenzyl)-9-[(3-methylphenyl}sulfonyl]-3,9-
E 2,63 471
diazaspiro[5.5]undecane
3~(benzylsulfonyl)-9-(2-isobutoxybenzy)-3,9-
E 2.59 47
diazaspiro[5.5lundecane
3-(2-iscbutoxyhenzyf)-3-(isopropylsulfonyl)-3,9-
D - 2.63 423
diazaspiro[5.5]undecane
3-{2-isobutoxybenzyl}-9-(3-thienylsulfon)-3,9-
D 277 463
diazaspiro[5.5]undecane .
3-[{2,5-dimethyi-3-furyl)sulfonyl]-9-(2-isobutoxybenzyf)-
D ' 29 475
3,9-diazaspiro[5.5]undecane
3-[(3,5-dimethylisoxazol-4-yl)sulfonyl]-9-(2-
b 2.8 476
isobutoxybenzyl)-3,9-diazaspiro[5.5]undecane
2-{19-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5lundec-3-
b 28 482
NIsulfonylibenzonitrile
4-{[9-(2-isobutoxybenzyl}-3,9-diazaspiro[5.5]undec-3-
D 2.76 482
yl]sulfonyl}benzonitrile
3-{(2,5-dimethoxyphenyl)sulfonyl]-9-(2-
D 2.76 517
iscbutoxybenzyl)-3,9-dlazaspiro[5.5]undecane




E 2.4 423 diazas iro 5.5 undecane 3-(2-isob utoxybenzyl)-9-[(3-nethyl phe
nyl)s ulfonyll-3,9 E 2.63 471 diazas iro 5.5 undecane 3-(benzyls u
| fonyl)-9-(2-isobutoxybenzyl)-3,9 E 2.59 471 diazas iro 5.5 undecane
3-(2-isa butwyyhepamnés) - 9- (i sopropylsulfan yl)-3, 9 D 2. 63»0425;@200%@5@3 iro
5.5 undecane 3-(2-isobutoxybenzyl)-9-(3-.thi enyls ulfon yl)-3,9 D 2.77 463
diazas iro 5.5 undecane 3-[(2,5-dineth P 3-furyl)su
| fonyl]-9-(2-i sobut oxybenzyl ) D2.9 475 3,9-diazas iro 5.5 undecane
3 [(3, 5 d| "’ﬁ?t ITyI i OUACII_UI 4 I \ Sth H fCﬂ"l‘L Q L9 nl R /I7R ' cnhu_tny hpn7 I
-3,9-di azqs. 1560 e ,getg porh ut oxybenzyl )43, 9-di azgspi ro[ 5./5] u
ndec-3 D 2 é x?bsu fo@‘n bftjaé]yéong}%u}lv P 4-{[9- (g- i sobut oxybenzyl )p3, 9-d
iazas p i B@Fcﬁaz&]pﬁm{ﬂﬁmﬁde&arﬁé 2.76 482 vyl I sul f onyl ~benzgnltrile 3-[(2,
5-dinmeth pxy hen yl) s ulfonyl]-9-(2 D 2. 76 517 1sobufjox benz 1] -3, 9-dijlazas
iro 5.5 und &ﬁ@tqmez@@ﬁ 1 gu®remfSIEG®4/ 001522 80 ;
- - 2. 02
3- (2-i sobytoxyb (e ng]ugdecan[e(él met hoxyphenyl ) sul fony?] D %L 852.887
3-[{2-chlorophenyl)sulfonyl]-9-(2-isobutoxybenzyl)-3,9-
D 2.92 491/493
diazaspiro[5.5]undecane
3-[(4-chlorophenyl}suifonyt]-9-(2-isobutoxybenzyl)-3,9-
D 298 491/493
diazaspiro[5.5]undecans
3-[(2,4-dimethyl-1,3-thiazol-5-yl)suifonyl}-9-(2-
D 2.7 492
isobutoxybenzyl)-3,9-diazaspire[5.5]undecane
3-(2,1,3-benzoxadiazol-4-ylsulfonyt)-9-(2-
D 2.79 499
isobutoxybenzyl)-3,9-diazaspirof5.5jundecane
2-[{4-chlorophenyl)suifonyl]-9-{2-isobutoxybenzyl)-2,9-
F 2.66 491/493
diazaspiro[5.5]undecane
7-{{4-chlorophenyl)sulfonyl]-2-(2-lsabutoxybenzyl)-2,7-
F 2.61 4771479
diazaspiro[4.5]decane
2-[(4-chlorophenyl)sulfonyl]-7-(2-isobutoxybenzyl)-2,7- \
F 2.53 463/465
diazaspiro[4.41nonane
2-[(4-chlorophenyl)sulfonyl]-7-(2-lsobutoxybenzyl)-2,7-
. ) F 2.5 463/485
diazaspiro[3.5]nonane
3(2-Isobutoxybenzyl)-8-{(4-isopropylphenyljsulfonyl-
D 3.09 499
3,9-diazaspiro[5.5lundecane
4-{[9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undec-3-
D 2.7 501
yilsulfonyl}benzoic acid
3-(2-isobutoxybenzyl)-8-(quinolin-8-ylsulfony)-3,8-
D 2.82 508
diazaspiro[5.5]undeczane
3-](5-chloro-1,3-dimethyl-1H-pyrazol-4-yi)sulfonyl]-0-
D 273 509/511
(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undecane :
3-{{4-tert-butylphenyl)sulfonyl]-9-(2-isobutoxybenzy))- D 3.16 513




3,9-diazas iro 5.5 undecane 3-(2-isobutoxybenzyl)-9-[(3-nitrophenyl)s
ul fonyl]-3, 9. D 2.94 502 diazas iro 5.5 undecane

3-[(2-chl orophenyl )sal fonyl]-9-(2-isobutoxybenzyl)-3,9 D 2.92 4911493
diazas iro 5.5 undecane 3-[(4-ch loro

phenyl ) sul fonyl ] -9-(2-i sobut oxybenzyl)-3,9 D 2.98 491/493 diazas iro 5.5 )
undecane 3-[(2, 4-dinethyl-1,3-thiazol -5-yf sulfonyl]-9-(2 D 2.7 492 isobutox
bent | -3,9-diazas iro 5.5 undecane

3-(2, 1, 3-benzoxadi azol - 4-yl sul fonyl )-9-(2 D 2.79 499 isobutox benz |

-3, 9- dlaZaS—rrﬁ7T1TTﬁﬁﬂﬂ%ﬂﬁ?1?TTﬂ?Cﬁ”TUTU—DﬁFn‘yT)bU|
nyl]-9-(2- | snbuabeasyiiEEdieade 9 F 2. 66 491/ 498 diazas iro 5.5 ungecane
7-[ (4-chl orjophenyl ) sul f onyl ] - 2- (2- 1 sobut oxybenzyT)-2,7 2. 61 4771479
di azas iro dNG-{({Re@dsmbutexypéntylpBSidiaraspim(s. Sundec-
enyl ) sul fonyl ] - 7 2- |sobutobeenzyI) 2,7 F 2.53 4681465 | di 888s ifo #14
nonane 2- [( > nn\/l ]_7 (’) Lsob ITJW\/hpn7\/I -2 7 F 215 4631465
diazas iro [3, .3}§ - Y enzyl) 9 [(4-isopro pyl p h enyl)su
| fonyl] D 3%0@'12%%%5@,"@@ | 'eaiz%suporfygé 5)5 undecane 4-{[ 9-(2-isglyt oxybeggsyl )l 3,
9- di azaspi r|qfqpuiakybemiyl)-89-dhi-Ephel? spRdecane

2-hydroxy-5-([9-(2-isobutoxybenzyl)-3,9-

D 2,84 517
diazaspiro[5.5]undec-3-yllsufonyilbenzaic acid
methyl 3-([9-(2-isobutoxybenzyl)-3,9-
diazagpirof5.5]undec-3-yllsulfonyljthiophene-2- D 2.8) 521
carboxylate
3-{[4-(2-furyi)phenyl]sulfonyl}-9-(2-isobutoxybenzyl)-

D 28 b24
3,9-diazaspiro[5.5lundecane
3-{2-izobutoxybenzyl)-9-[(4-methyl-3,4-dlhydro-2H-1,4-

D 2.89 528
benzoxazin-7-yl)sulfonyl}-3,9-diazaspiro[5.5)undecane
3-(2-isobutoxybenzyl)-9-[(6-marpholin-4-ylpyridin-3-

D 276 £43
yi)sulfonyil-3,9-diazaspiro{8.5]undecane
3-(2,3-dihydre-1-benzofuran-5-ylsuifonyl)-9-(2-

D 2.84 489
isobutoxybenzyl)-3,9-diazaspirof5.5]undecane

Example: 12

3.{[9-(2-isobutoxybenzyl)-3,9-diazaspire[5.5]undec-3-yljcarbonyl}benzoic acid
[s]
BHOJ\GA’% HOjUiN
N Hy. 10% FA/C, EOH, A, ON %«
ézox/k - 6}0\)\

To a solution of benzyl 3-{[9-(2-isobutoxybenzyl)-3,9-diazaspiro[3.5jundec-3-
yl]carbony! benzoate (prepared according to Example 7) (91mg, 0.16mmol), 10% Pd/C




| sul fonyl benzoic acid 3-(2-isobutoxybenzyl)-9-(qu i nol i
n-8-ylsulfonyl)-3, 9 D 2.82 508 diazas iro 5.5 undecane
3-[(5-chloro-1, 3-di nethyl -1 H pyrazol -4-ylsulfonyl]-9 D 2.73 509/511
2-isobutox benz I -3,9-diazas iro 5.5 undecane 3-
(4-tert-but wohaspigieul f onyl | - 9- (2-i sobut oxybenz 1)- D 3.rtG/sEi®48d1522
3,9-diazas iro 5.5 undecane N (4-([9- (§2i sobut oxybenzyl ) - 3,
9-di azaspira[5.5)undec D 2.68 514 3 | sulfon I hen 1 acetam de
3-(2,1, 3-benzot hi adi azol -4-yl sul fonyl)-9-(2 D 2.62 515 isobutox benz |
-3,9-diazas iro 5.5 undecane 2-hydroxy- S-é[ 9(2-i sobut oxy.benéy_lgl_- 3,9 D284
517 di az&dme g ethapplddel)3vasstinedpnder pdygiopen atmosphers Wil TLC indicated
3_‘ ([9-(2- b&ﬁﬂg&%ﬂiﬂﬂlﬁwhlblf &axfi’ifng malter;[arl{_The reaction mix[fgurg vséag tléeglﬁltercd ﬂBIOIlglil t

i azaspir . ndec- 3- ul f o 0 ne: 2- : car ba ate
S s 0o Pty YHERSH Rk et P ebossl B B By e e atea Beprage o
3, 9- di azasrude 0il 5THe aihslecieheated with diethyl ether to provide the title compound (60mg,
3-(2-isob y 9= 38 - - di [Qr 1,4 D 2.89 528
penzoxiel i) PEREY Mot OFpHEL DY pinifs ubl bR LT,
3-(2-isobut oxybenzyl)-9-[(6-morph Ain-4-ylpyrid in-3 D 2.76 543
yl) sul f onyisk fedici th@&%é@g&gﬁeﬂggﬁg {c?hsS ph P PrQRebure used for

- ben2of ur %2511?;31?4'15.” fonyl)-9-

LCMS Retention | Mass lon

Compound
Method | time /I min ! MH?

4-{2-[9-(2-sobutoxybenzyl)-3,9-diazasplro[5.5jundec-3-yll-

c 8.25 479
2-oxoethyitbenzoic acid
2-{[9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undec-3-

C 7.6 464
yiicarbonyilbenzoic acid
(2-{[9-{2-isobutoxybenzyl)-3,9-diazaspiro|5.5jundec-3-

v 7.88 479

vilcarbonvyi}phenyl)acetic acid

10
Example: 13

(3-{[9-(2-isobutoxybenzyl)-3,9-diazaspiroe[5.5jundec-3-yl]carbonyl}phenylacetic acid

. O
O " wo .
o o
' N 1) LIOH,, MeOH N
é/ 0\* é/o\/k

2y H

13

To 'a solution of ethyl (3-{[9-(2-isobutoxybenzyl)-3,9-diazaspiro[3.5]undec-3-

yljearbonyl }phenyl)acetate (prepared according to Example 7) (71mg, 0.14mmol) in

methanol (3ml) was added 1M aqueous lithium hydroxide solution (2ml). After stirring for
20 2 hours the reaction mixture was concentrated to dryness to afford a viscous oil, which was

triturated with diethyl ether, to provide the title compound (48mg, 71%) as a white solid.



| sobutox benz | -3,9-diazas iro 5.5 undecane Exanple: 12
3-([9-(2-isobutoxybenzyl) -3, 9-di azaspi ro[ 5. 5) undee- 3-yl ] car bonyl ) benzoi c
acid 0 Bno NoNoi \ N NNy 70 PNC, ROM A  ONN1 \I \lI To a solution

of benzyl but oxybenzyl ) - 3, 9-di azaspi ro[ 5. 5] u
yI]carbonyIyﬁiﬁ?ggpgéﬁprepared according to Exanple 7) (3%§§F§%M$gﬁﬁnl) 10%
Pd/ C WD 2005/ 040167 PCT/ SE20041001522 882 (10ng), and ethanol (Sm) was
stirred under a hydrogen atnosphere until TLC indicated conplete
consunption of starting material. The reaction mxture was then filtered

concent raog 10y ovicl 4 - arude o gt Ay b3t €2, 2%## a byt
ether to ﬁr%\ﬂi’ﬂ@ {jg@pém@: 8HD S AB 00(ag 1), 1 5@@!@ 4, RT =

7.79 m nutéEh; LEMS (M‘dt&c&d-l(:) Rhe= 1y glxgmﬂagzggr(pp.g?gs wer e prepared accord| ng to
t he general procedure used for exanple 12 Retenti on Mass |on

Compound Method tinme / mn / M 4-(2-[9-(2-isobutoxyb enzyl)-3,9-di azas

pi ro[ 5.55] undec-3-yl| C 8.25 479 2-Bxaetllr 14 benzoic acid

2-{[9- (2-isobut oxybenzyi)-3,9-d iazasp iro[5.5] u ndec-3 C 7.6 464 1 carbon
1 benzoic acid (2-{[9-(2-1isobutoxyben zyl)-3, 9-diazaspiro[5.5]u ndec-3 C

L88 479 i £y B%WotutbEbehzAfS b RaRShios S undec-3-y1}-2-
oxoethyl}(phenyl)aminojacetic acid

i o

HLOH + Hr% #LN
N M.
@ J\ N PS-Cartiadiimida, CH.CL,, DMF ©/ l A
or on e:ro\)\ - 0% on E .o\-/k

10

2,2'-(Phenylimino)diacetic acid (52mg, 0.25mmol) was dissolved in a minimal amount of
N, N-dimethylformamide, then added to a slurry of polymer supported carbodiimide
(250mg, 0.3mmol, 1.2mmolg™ loading) and dichloromethane (3ml). The mixture was

15 agitated for 40 minutes before a solution of 3-(2-isobutoxybenzyl)-3,9-
diazaspiro[5.5undecane (57mg, 0.18mmol) and dichloromethane (1ml) was added. The
resultant mixture was agitated overnight at room temperature, then the reaction was filtered
and washed with N, N-dimethylformamide, and the filtrate concentrated to provide a solid.
The solid was subjected to reverse-phase preparative HPLC using acetonitrile and water

20 (gradient 10:90 to 90:10, v/v) as eluent, to provide the title compound (56mg, 50%).
LCMS (Method F): R = 2.36 minutes; 508 (M+H)*.

The following compounds were prepared according to the general procedure used for
example 14,
25

LCMS Retention | Mass jon
Compound .
Method | time/min 1 MH

5-{[9-{2-isobutoxybenzyl)-3,9-diazaspirof5.5]undec-3- .
F 2.18 471
[learbonyiithiophene-2-carboxylic acid

(2E,4E)-8-[9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undec-
D 2.69 441

3-yll-B-oxohexa-2,4-dienoic acid




Exanpl e: 13
(3-{[9-(2-isobut oxybenzyi)-3, 9-di azaspi ro[ 5. 5] under - 3-yt] car bonyl } phenyl ) ace
tic acid Ol'" EIO ,\ C 1) LIOHOre N OI / pl / 2) H N~11 CHN 2)
H 15 To a solution of ethyl
(3-{[9-(2-1sobut oxybenzyl)- 3, 9-di azaspi r o[ 5. 5] undec- 3-
yl'] carbonyl } phenyl)acetate (prepared acggrding to Exanple 7) (71ny,
0.14mmol) in nethanol (3m) was added 1M aqueous |ithium hydroxi de sol ution
(2mL). After stirring for 20 2 hours the reaction mxture was concentrated

to dryness e h—was—t—to-at-ea—w
ether, to dr@[\gi(gigosm Benbyh)®, g:@%gﬁﬁ%s A8 1L N Las a white soliid. WO
2005/ 040167 PCT/ SE2004/0 1522 83" MR (400 MHz, I@MSO D6)p 28 7@30115 10({ (m
6H), 6.95 (toxdmdamhlca@idl) 3.75 (d, 2H), 3 55 (bs] 2H), 3.45-3.20 (m 6H),
2.35 (m 4WD 0 (g, 1H), 1.50-1.30 (m 8H), 1]00 (d, ] 6H; L (Met hod
O: RT = 7. :4%{31ﬁ9ﬁ%rtsel§ﬁoxuwzm)Muaaswo{éﬁmce? Yl 4
[{2-]9-(2-i i(-)bu tmﬁ)&)e%&élﬁ ;! 9- di azaspi ro[ 5. 5] unflec-F3- yI] - 237 493
OXOEt hyl }( VAN AZLLLELLAA| ga A n w’i ﬂ—l + L"\I (!\\—k \\ h!*"A .I I\‘!
PS- Car bedl | 3 OH oW 10

-( Phenylrgl{fn%a(r% ligg?tg;gg?ng\g%dg a%@}f?rgé?un wag di $sobyed | n gggm nj nal
amount of  |Mdsrthyret hiprdlmeditmdeic hden added to A slurry of pol yner
supported dqarbodiit mde (250ng, 0.3mmol, 1.2molp" T oadjng) and
di chl or onet|Ha{fe2-(Bhayxybenay)-h9-dinzasproffetdundec-3-yi}-2- 5 240 433

oxosthoxylacetic acid

Example: 13

The following compounds were prepared according to the general procedure described in
example 3 except NaBH(OAc); was used instead of NaCNBH; on resin and DMF instead
of NMP as the solvent. The crude reaction mixture was diluted with methanol/water and
loaded onto a SCX column. The column was washed with MeOH and the title compound
was eluted with ammonia in methanol. Some compounds were further purified with
preparative HPLC to give the triflnoroacetate salt. Preparative HPLC Conditions for
Example 15 were Kromasil KR-100-5-C; column (250 x 20 mm, Akzo Nobel) and
mixtures of acetonitrile/water with 0.1 % TFA at a flow rate of 10 ml/min were used for
preparative HPLC.

0

s ,_
3-(4-chlorobenzoyl)-9-{2-[(2.6-dichlorobenzyl)oxylbenzyl }-3,9-diazaspiro[ 5.5]Jundecane

trifluoroacetate.

'H NMR (399.99 MHz, CDsOD) 8 7.61 - 7.35 (m, SH), 7.14 (t, J = 7.4 Hz, 1H), 5.45 (s,
2H), 4.26 (s, 2H), 3.78 - 3.61 (m, 2H), 3.44 - 3.30 (m, 16H), 3.19 - 3.00 (m, 2H), 1.94
(d, J = 14.4 Hz, 2H), 1.68 - 1.36 (m, 6H)

LC-MS: m/z 557 {MH+]

20

3-(4-chlorobenzoyl)-9-[2-(2-methoxyphenoxy)benzyl]-3,9-diazaspiro{5.5]undecane
triflnoroacetate.



is agitated for 40 m nutes before a solution of 3-(2-isobutoxybenzyl)-3, 9-
di azaspi ro[ 5. 5] undecane (57ng, 0.18mmol) and di chl oronet hane (I m) was
added. The resultant m xture was agitated overnight at room tenperature,

t hen t he reactviooodmasichi | tered and washed with N, N-di neth j and
the filtrate concentrated to provide a solid. The solid mgéslt’g‘%zg?@@?sga to
reverse- phase preparative HPLC using acgsonitrile and water 20 (gradient
10:90 to 90:10, v/v) as eluent, to provide the title conpound (56ng, 50%.
LCVMS (Method F): RT = 2.36 mnutes; 508 (M+tH)+. The foll owi ng conpounds were

prepared ae i n 0 e e 0 xanpl.e, 14 5 LCMS
Ret ont 1 on MASBIRGRS B MEE, SERORTR TH57 e (ot AR 7 201 T B B f 1 52

5- ([ 9- (2- i 8dbldz, X ehzisl RH3, D7Misa 8. $0] 545{m, 2dpE-47 -B.39 (b8 27 3.3L -car bon !
t hi o hene- 2- 19 rd 162514 Bmo1 k9- irsohut oxybenzyl )-3, 9-d iazas pi
ro[5.5]u n%gﬁg%{) 29664%5 SIS3 I -’%&%ngg@g,@’- ?I nOc acid 84

6-[9-(2-is %9@@%@@ 9-di azas piro[5.5] undec-3-yl]-6 E 2.23 445
oxohexanoi ¢ acid (3-{2-[9-(2-isobutoxybenzyl)-3,9-di azaspiro[5. 5] undec- 3-yl |

azaspi r of & a1 R ORRA HE GG Gb i iy o M dEHRe. 5 car box | i c
aci d (2-[ 94fifludreasbtateoxybenzyl ) -3, 9-di azaspiro[5. 5] undec-3-yl]-2 D 2.49 433
oxoet hox achiNgRIGISINAIPED,0BF5 7.80 - 7.77 (m, 1H), 7.68 (4, J=7.0 Hz, 1H), 7.61 -
7.52 (m, 2H), 7.48 (d,J = 8.2 Hz, 2H), 7.41 (d, I = 8.4 Hz, 2H), 4.68 (s, 2H), 3.81 - 3.68
10 (m, 2H), 3.50 - 3.20 (m, 6H), 2.02 (d, J = 14.8 Hz, 2H), 1.87 - 1.38 (m, 6H), 1.30 (s, 9H)
LC-MS: mvz 471 [MH+]

3-{4-chlorobenzoy!)-9-[3-(pyridin-2-yloxy)benzyl]-3,9-diazaspiro[5.5 jundecane
trifluoroacetate,

15 H'NMR (399.99 MHz, CD;0D) 8 8.13 (d, ¥ = 4.9 Hz, 1H), 7.88 (dt,1H), 7.55 (t, J = 7.7
Hz, 2H), 7.48 (d, J= 8.6 Hz, 3H), 7.40 (d, ] = 8.1 Hz, 4H), 7.35 (d, T = 7.3 Hz, 4H), 7.31
(s, 3H), 7.25 (d, T= 8.1 Hz, 2H), 7.16 (dd, 1H), 7.06 (d, J = 8.6 Hz, 1H), 4.33 (s, 3H),
3.80-3.67 (m, 3H),3.50-3.34 (m, 10H), 3.26 - 3.06 (m, 6H), 2.03 (d, ] = 14.9 Hz, 3H),
1.86 - 1.37 (m, 8H)

20 LC-MS: my/z 476 [MH+]

3-(4-chlorobenzoyl)-9-[(3,5-diethoxypyridin-4-ylymethyl]-3,9-diazaspiro[5.5Jundecane

triflucroacetate. _

'H NMR (399.99 Mz, CD;0D) § 8.16 (s, 2H), 7.48 (d, J= 8.9 Hz, 2H), 741 (d, /= 8.8
25 Hz, 2H), 441 (s, 2H), 431 (g, /= 6.9 Hz, 4H), 3.82 - 3.68 (m, 2H), 3.51 - 3.39 (m, 4H),

3.35 - 3.24 (m, 2H), 2.10 - 1.99 (m, 2H), 1.85 - 1.53 (m, 6H), 1.50 (t, J= 7.2 Hz, 6H)

LC-MS: m/z 472 [MH+]

2-(2-{[9-(4-chlorobenzoyl)-3,9-diazaspiro[ 5.5 Jundec-3-ylJmethyl } phenoxy)benzonitrile.

30 ‘HNMR (399.99 MHz, CD;0D) § 7.74 (dd, 1H), 7.56 - 7.50 (m, 2H), 7.48 - 7.35 (m,
5H), 7.28 (t,J= 7.5 Hz, 1H), 7.18 (t, /= 7.7 Hz, 1H), 6.77 (d, /= 8.5 Hz, 1H), 7.06 (d, J =
8.0 Hz, 1H), 3.72 - 3.62 (m, 2H), 3.58 (s, 2H), 3.38-3.31 (m, 2H), 2.54 - 2.39 (m, 4H),
1.56 - 1.33 (m, 3H)
LC-MS: m/z 500 [MH+]

35



5 The foll ow ng conpounds were prepared according to the general procedure
described in exanple 3 except NaBH( QAc)3 was used instead of NaCNBH3 on
resin and DMF instead of NWP as the solvent. The crude reaction m xture was

diluted with ygbhapasyater and |oaded onto a SCX col um., The. was
washed with McOH and the title conpound 10 was eluted w tk?camrb?guq{'g&lg%

nmet hanol . Sone conpounds were further @érl fied wwth preparative HPLC to
give the trifluoroacetate salt. Preparative HPLC Conditions for Exanple 15
were Kromasil KR-100-5-Crs columm (250 x 20 mm Akzo Nobel) and m xtures of

acetonitrile/water with 0.1 % TFA atxampleoys rate of 10 nUmin were used for
preparatlve HPLC. is

3-(4-chl orobenzoyl)-9-{2-[ (2, 6-di chl orobenzyl ) oxy] benzyl }-3, 9-di azaspiro[ 5.5
] u ndecane Therﬁoﬂdnuing campowide wdrd—pmpmd m&dﬁ@ tivitlze, geBBRATRoc&iure mmbea i85 (m

. 2 H) 1. 88 mlxj[urg &3¢ ﬁ‘llut@‘i-l)“th @WOWQ’C })nto a SCX column. The column was
'3- (4-chl or@bs%@th&arﬁ and axermlefe@ mﬂw@a&@ mlhmélo%:aolhmaamr 9¢rRe 5] undeca

m, t rcbgi)lg)orr%%%? ere %Zgﬁ?ﬁée%‘w I;reapafcgtllvse&ﬁ%gé A 0015 mrgucgtiac(:ta'}l{v% ?99 99
' Hz, 1H) 4P15§aré.tsve M)C céhdnton Sor Exhinple 1, Shiere tﬁedﬂ,&ve@eﬂir@lr@sﬂ KR-400-5-C33 39 ( m
' L C— IVB n1 q\_l’vggg 5()%0215911 A%z ﬁlogéh artl e o fiabetofitille whied with 01t AOrATh: 611)

3-[ 2- (tlértaﬂﬁwy#t?ﬁ méﬁa%wﬁguieifemrma@%ﬁi&uc)‘ 3, 9- di azaspi r o[ 5. 5] undecane
trlfluoroacetate 1H NMR (399.99 MHz, CD30D) 7.80 - 7.77 (m 1H), 7.68 (d,
J = 4 J. =.8. , 7.41 (d, J =
5.4 1h, 2f H?ﬂa@x@iﬁe%% Eelfflodihn s ?w%as@gotffl@déeang 20 69, 202
(d, J =14. BCRAS (Phihod D) &T: 3.97. Bh, (uiy 4FHMEH] 30 (s, 911) LCMS: niz 471

MH+

% ]

e

(4-chl orobenzoyl ) -9-[ 3- S pyridin-2 onxggbenz yl.]1-3,.9-di azaspi ro[ 5. 5] undecan
15 343~ (benzyloxy)benzyl ~(4-chlorabenzoyl)-3,9-diazaspiro[ 5.5Tundecane.

LC-MS (Method A) RT: 4.86 min, m/z 489 [MH+]

3-(4-chlorobenzoyl)-9-(4-phenoxybenzyl)-3,9-diazaspiro[ 5.5]undecane.
LC-MS (Method A) RT: 4.78 min, m/z 475 [MH+]
20
3-(4-chlorobenzoyl)-9-[2-(4-methylphenoxy)benzyl]-3,9-diazaspiro[ 5.5 jundecane.
LC-MS (Method A) RT: 4.97 min, m/z 489 [MH+]

3-[2-(4-tert-butylphenoxy)benzyl]-9-(4-chlorobenzoyl)-3,9-diazaspirof5.5Jundecane.
25 LC-MS (Method A) RT: 5.63 min, m/z 531 [MH+]

3-(4-chlorobenzoyl)-9-[2-(3-chlorophenoxy)benzyl]-3,9-diazaspiro[5.5Jundecane.
LC-MS (Method A) RT: 4.97 min, m/z 509 [MH+]

30 3-(4-chiorobenzoyl)-9-[2-(4-fluorophenoxy)benzyl]-3,9-diazaspiro[$5.5]undecane.
LC-MS (Method A) RT: 4.77 min, m/z 493 [MH+]

3-(4-chlorobenzoyl)-9-{2-[3-(trifluoromethyl)phenoxylbenzyl }-3,9-
diazaspiro[5.5Jundecane.
35 LC-MS (Method A) RT: 5.14 min, m/z 543 [MH+]



trifluoroacetate. is 1H NWVR (399.99 M#z, CD30D) 8 8.13 (d, 7 = 4.9 Hz, 1H),
7.88 (dt,1H), 7.55 (t, J =7.7 Hz, 2H), 7.48 (d, J= 8.6 Hz, 3H), 740(d J
8.1 Hz, 4H), 7.35 (d, J:73Hz, 4H), 7.31 (s, 3H, 725(d J 8.1 Hz,

. 7.16 (d 6 (d, J = 8.6 Hz, 1H), 4.33 3. 67
rkni) 3H), 3. 53’”9%&/%‘25?7% (10H) 3.26 - 3.06H%m 6H),(Z 03 (ET’SF’%O%E” ,

2

(

3H), 1.86 -1.37 (m 81-1) 20 LC-Ms: m g7476 [ MH]

3-(4-chl orobenzoyl )-9-[(3, 5-di et hoxypyridin-4-yl)nethyl]-3,9-di azaspiro[ 5. 5]
undecane trifluoroacetate. 1H NWR (399.99 MHz, CD30D) S 8.16 (s, 2H), 7.48
(

(
d
d, J= 8. 93'—'@* hiddbendo ]Ezd(z 4]~ﬂlc%lc§0ph3§0ﬂ§%b gé;h %bcﬁ %g’plﬁgS gﬁﬂ)iccgﬁ%?’l (q, J=
%EO:; ?%C}“Ms(iwho A El%gfbﬂ fﬂﬂzﬁ‘?ﬁ)” IMHH0 ( fﬁ? 2 Hz, 611) 4L(cm|vs:2m’
ot tri 1o, | g RRERSRN g e SERE A R A el S speddae g o o
2H), 7.48 LCFMSE(MGM;OdE]—B.T 478628111(11111/2.1%6915/51-1{]12 1H), 7.18 (t, J = 7.7 He,

1H). 6.77 (d, J—85Hz, 706(dJ80Hz 1H) 3.72 - 3.62 (m 2H),

3.58 (s, 2 3.38 - {éﬂ Q 2.54 - 2.39 (m 1.56-1.33(m 8H)
LC-MB: m z @h{mbﬁpzoxw oRgs3-Dlarmesyberyt)- Sem$mi$mnd®an£xanp| e: 16

The fol | owiigNEQIVRMGINS) ReEr £8P HERISU93¢ee+di ng to the general procedure
described in exanple 1 except DVF was used i nstead of NVP as the sol vent.

The crude reaction s mxture was diluted with nethanol/water and | oaded onto
a SCX col urdaé-chikeolwatayind-({Bsobuasytedzyl)-1,b-detipiniiSuhdechid | e conpound was

el ut ed vvit iﬁ unds were further purified with
preparative agﬂg %eghdéilnA %gﬁ?rl?lﬁ uor oaieg aﬁe salt. Preparative HPLC

conditions for Exanple 16, where used, were Kromasil KR-100-5-C 8 columm

(250 x 20 - (Anﬁagx)wﬁ HY7- @rmdfbyérmﬁ}sz Qfd1ﬁﬁﬁin%03 E]hbhzﬁ{e\ﬂqﬂﬁama@e@atb 0.1 %TFA
at 10 a fI@ m?%g%n wer e Eis\ﬁ%@r preparative HPLC
3-[2-(allyl %ﬁ@ﬁ%c‘] o g A 9- di azaspi ro[ 5. 5] undecane.
LC-M5 (Method A) RT: 3.97 min, mz 439 [ MH]

7-(4-chlorob enzoyl)—Z-[Z-(B ~chlorophenoxy)benzyl]-2,7-diazaspiro[3.5]nonane

trifluoroacetate, LC-MS (Method A) RT: 4.91 min, m/z 481 [MH+]

7-(4-chlorobenzoyl)-2-[2-(4-flucrophenoxy)benzyl]-2,7-diazaspiro[3.5nonane
20 trifluoroacetate.
LC-MS (Method A) RT: 4.72 min, m/z 465 [MH+]

7-(4-chlorobenzoyl)-2-{2-{3-(trifluoromethyl)phenoxylbenzyl }-2,7-diazaspiro[3.5]nonane
trifluoroacetate.
25 LC-MS (Method A) RT: 5.07 min, m/z 515 [MH+]

2-(2-{[7-(4-chlorobenzoyl)-2,7-diazaspiro[3.5non-2-yljmethyl j phenoxy)benzonitrile
trifluoroacetate.
LC-MS (Method A) RT: 4.44 min, m/z 472 [MH+]

30
7-(4-chlorobenzoyl)-2-[2-(pyridin-3-yloxy)benzyl]-2,7-diazaspiro[3.5]nonane
trifluoroacetate.
LC-MS (Method A) RT: 3.25 min, m/z 448 [MH+]

35 7-(4-chlorobenzoyl)-2-(4-fluoro-3-phenoxybenzyl)-2,7-diazaspiro[3.5]nonane

trifluoroacetate.



is 3-[3-(benzyl oxy) benzyl ]-9-(4-chl orobenzoyl)- 3, 9-di azaspi r o[ 5. 5] undecane.
LC-M5 (Method A) RT: 4.86 min, mz 489 [ MH]

'+ 3-(4-chl orobenzoyl ) -9- (4- phenoxybenzyl) -3, 9-di azaspi ro[ 5. 5] undecane. LC- M5
(Method A) Rg% 4;](,% ?4083—, nmz 475 [ M+] 20 PCT/SE2004/001522
3-(4-chl orob 23 [ 2- (4- met hyl phenoxy) benzyl | - 3, 9- di azaspi ro[ 5. 5] undecan
e. LC-I\/IS(I\/Ethod A) RT: 4.97 nmin, mz 489 [ MH]

3-[2-(4-tert-butyl phenoxy)benzyl]-9-(4-chl orobenzoyl)-3, 9-di azaspi ro[ 5. 5] und
~ecane. 25 LCG-M5 (Method A) RT: 5.63 min, nlz 531 [ MH]

3-(4-chloro 1]1-3,9-di azaspiro[5. 5] undecan
e.( LC MBS (%et?%lggmeﬂ%d[@ykﬁﬁﬁm%%ﬁm&%% e ]30 g | ]

3-(4-chl orobenzoyl)-9-[2-(4- quorophenoxy)benzyI] 3, 9-di azaspi ro[ 5. 5] undecan
e. LG M (Neuhbtbrdhentdi)-2- I-Tobutdxybehzyi N9 3-didvtiro[3.5]nonane trifluoroacetate.-

i arasp 1 of SUE OO KE 426 pin w&ﬁ?‘i@% B e e Y S () wo
2005/ 040167 PCT/ SE2004/ 001522 87

ol oA e e 2 A A BAL NS I UYL REIEY i fand A 8RLLLL - O und

3- (4-chl oroﬂ&wﬁ‘i@d{ RT2} l!ﬂéifldpﬁé’dﬂfl[mﬁ]o] benzyl }- 3, 9- di azaspi ro[ 5. 5] un
decane. s LC-Ms (Method A) RT: 4.86 min, mz 509 [ MH]

3-(4-chl 4-f | 5. 5] und

_ (LC? IVBOE ﬁ/&eﬁdggx%'mﬁ) lgg(ﬁfﬁoggggz%%%a?ﬁpﬁ%pqﬁg ?Io%gr?estrr)llﬂglg oace’ta!téJ naecane
3- (4- chl or oddhkSMeatitod &) RE0b6d oniyijaelzzl YMEH9- di azaspi r o[ 5. 5] undecane.

LC-M5 (Method A) RT: 4.80 min, mz 455 [ MH]

2-[2-(allyl OXé) benzyl]-7-(4- chl or obenzoyl )-2 di azaspiro[ 3. 5] nonane
t ri f | uor oacer@tcilorohenzayd)- (el ommpheupxy)peney. i]n74 Trdisggspralfisjpondnd 15
7- (4- chl or ohgpERydcktate [ 2- (3- chl or ophenoxy) benzyl ] - 2, 7- di azaspi r o[ 3. 5] nonane

trifluoroacet . - t A L4 in, m 2 481 [ MH]
7-(4-chlor oﬁéﬁ%@?&i%&$gﬁ%ép@n@i§%ﬁzyl ]-2, 7-di azaspi r o[ 3. 5] nonane
20 trifl woroacet ate.

2-(4-chlorobenzoyl)-7-[2-(4-fluorophenoxy)benzyl]-2,7-diazaspiro[3.5nonane

trifluoroacetate.

LC-MS (Method A) RT: 4.68 min, m/z 465 [MH+]

20 2~(4-chlorobenzoyl)-7-{2-[3~(trifluoromethyl)phenoxylbenzyl }-2,7-diazaspiro[3.5]nonane
trifluoroacetate.
LC-MS (Method A) RT: 5.08 min, m/z 515 [MH+]

2-(2-{[2-(4-chlorobenzoyl)-2,7-diazaspiro[3.5non-7-yljmethyl } phenoxy)benzonitrile
25 trifluoroacetate.
LC-MS (Method A) RT: 4.41 min, m/z 472 [MH+]

2-(4-chlorobenzoyl)-7-[2-(pyridin-3-yloxy)benzyl]-2,7-diazaspiro[3.5]nonane
trifluoroacetate.
30 LC-MS (Method A) RT: 3.24 min, m/z 448 [MH+]

2-(4-chlorobenzoyl)-7-(4-fluoro-3-phenoxybenzyl)-2,7-diazaspiro{3.3 Jnonane
trifluoroacetate,
LC-MS (Method A) RT: 4.71 min, m/z 465 [MH+]
35
2~(4-ch10robenzoy1)—7~(2-isobutoxybeﬁzyl)-z,7—diazaspiro[3.S]nonane trifluoroacetate.



LC-MS (Method A) RT: 4.72 nin, mz 465 [ MH+] T

7- (4-chl or obenzoyl ) -2-{2-[ 3- (trlfluoronethyl)phenoxy]benzyl} 2, 7-di azaspiro]
3.5] nonane trifluoroacetate. 25 LC-M5 (Method A) RT: 5.07 min, mz 515

[ MHt]

2- (2-{[ 7- (4- OVP 3H6BamgIoy| ) - 2, 7- di azaspi ro[ 3. 5] non- 2-yl | rretpw}s}gmglmgw benzon
itrile trifluoroacetate. LC-I\/IS(I\/Ethod A RT: 4.44 mn, nmz 472 [M#+#] 30
7- (4- chl or obenzoyl ) - 2-[ 2- (pyri di n- 3-yl of%) benzyl]-2, 7- di azaspi ro[ 3. 5] nonane
trifluoroacetate. LC-M5 (Method A) RT: 3.25 mn, n12 448 [ MH] 35

7- (4-chl orobenzoyl )-2-(4-fl uoro- 3- phenoxybenzyl) 2, 7-di azaspi ro[ 3. 5] nonane
trifl uor oagetiseMeWad2008T 0elawh, RUT ABEARA4 001522 88 LC- M5 (Method A) RT:
4.93 min, mz 465 [ MH]

7-(4- chlorobenzoyl) 2- (2-i sobut oxybenzyl ) -2, 7-di azaspi r o[ 3. 5] nonane

tri f | uor oaddfdtityloxyienkB]-2 }iichivdobinzdyl)-2,8-dhBaspino[4.5iflecad®7 [ MH] 5

{111 wor oacet ibq K AR R b e RSt o TS [

[ 3- (bénzyloxy)benzyl] 2- (4-chl orobenzoyl ) -2, 7- di azaspi r o[ 3. 5] nonane
i f1 uoroaggt f{'b Qd)l—gb ékﬂ&@bﬁ)zo #i-2 84d1§z%s d}4.5Wedareb1 [ MHt]

tr

7-
~tr
- 2-(4-chl or hl ar ﬁ%ﬁ‘ nzyI ]- 2 -di azaspi r o[ 3. 5] nonane
tr fﬁpﬁﬁ% ?mn mz 481 [VH+] 15

2-

tr

|quoroa
(4- chlorobenzoyl) 7 [2 (4- fluorophenoxy)benzyl] 2, 7-di azaspi r o[ 3. 5] nonane

2- I(f4I gglrgfrag enzorﬁegzﬂ\//ﬁz gﬁ glrgi(ﬁ n%ﬁ%zﬁgtq?%fi@'ﬁ% ‘ja%gﬁzgxmﬂz %Odl azaspiro|

3. 5] nondnelL 1 oz 1A) RT: 5.08 min, mz 515 [ MH]

2-(4-chlorobenzoyl)-8-[2-(3-chlorophenoxy)benzyl]-2,8-diazaspiro[4.5]decane.
LC-MS (Method A) RT: 4.93 min, m/z 495 [MH+]

15 2-(4-chlorobenzoyl)-8-[2-(4-fluorophenoxy)benzyl]-2,8-diazaspiro[4.5]decane.
LC-MS (Method A) RT: 4.72 min, m/z 479 [MH+]

2-(4~chlorobenzoyl)-8-{2-[3-(frifluoromethyl)phenoxybenzyl }-2,8- d1azasp1ro{4 5]decane.
LC-MS (Method A) RT: 5.07 min, m/z 529 [MH+]

20
2-(4-chlorobenzoyl)-8-[2-(2,4-dichlorophenoxy)benzyl]-2,8-diazaspiro{4.5]decane.
LC-MS (Method A) RT: 5.11 min, m/z 529 [MH+]

2-(2-{[2-(4-chlorobenzoyl)-2,8-diazaspiro{4.5]dec-8-ylJmethyl }phenoxy)benzonitrile.
25 LC-MS (Method A) RT: 4.40 min, m/z 486 [MH+]

2-(4-chlorobenzoyl)-8-(4-fluoro-3-phenoxybenzylt)-2,8-diazaspiro{4.5]decane.
LC-MS (Method A) RT: 4.71 min, m/z 479 [MH+]

30 2~{4-chlorobenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane.
LC-MS (Method A) RT: 4.62 min, m/z 441 [MH+]

2-[2~(allyloxy)benzyl]-8-(4-chlorobenzoyl)-2,8-diazaspiro[4.5}decane.
LC-MS (Method A) RT: 4.15 min, m/z 425 [MH+]

35
2-[3-(benzyloxy)benzyl]-8-(4-chlorobenzoyl)-2,8-diazaspiro[4.5}decane.



(2-{[2-(4-chl orobenzoyl) -2, 7-di azaspi ro[ 3. 5] non- 7-y1] net hyl } phenoxy) benzon

itrile 25 trifluoroacetate. LCMs (Method A) RT: 4.41 mn, mz 472 [ MH]
-(4-chl orobenzoyl )-7-[2-(pyridin-3-yl oxy) benzyl ] -2, 7-di azaspi r o[ 3. 5] nonane
rifluoroacet ste2008M0kdz- V5 (Method A) RT: 3.24 min, nlz 448 %M—H{%
- (4-chl or obenzoyl ) - 7- (4-f | uor o- 3- phenoxybenzyl ) - 2, 7- di azaSprEEF*84 4 FBnane
rifluoroacetate. LC-MS (Method A) RT: ? 71 mn, mz 465 [M] 35
- (4-chl orobenzoyl ) -7-(2-i sobut oxybenzy 9 2, 7- dlazaspiro[3.5]nonane
rifluoroacetate. WO 2005/ 040167 PCT/ SE2004/ 001522 89 LC-Ms (Method A) RT:

69 mn,
[2-(allyl %WA)ZR?ﬁ 8hIBRIB&SIMIH | 8- di azaspi ro( 4. 5] decane. LG MBS
Method A) RT: 4.25 min, mz 425 [NIH+] 5

h

J 3 bened e beeydn 204 s ch arebetsni L Bl agaspl 191481 decane

M(e4hcg| % %W?ha&mﬁmaﬁgbﬁnm%{m]m azaspiro[ 4. 5] decane. 10 LC- M5

o] m n z

(4- chlorobenzoyl H &3 chl or ophenoxy) benzyl ] - 2, 8- di azaspi ro[ 4. 5] decane.

C- VB (Met Bdd-o Or@anZ B2 {24 Tupgop 2poBy)pnay]]-21&diazaspiro[4.5]decane.

C( T\l/BC?:Vg'[ ﬁhﬁﬂ%}ﬂ&h&z&&fﬁ A u%ﬁqg%&fygFM}p?nzyl ]-2,8-diazaspiro[ 4. 5] decane.
- o] m n, z :

2- (4-chl orobenzoyl )-8-{2-[ 3- (t rifluoronethyl)phenoxy] benzyl }-2, 8-di azaspiro]

4. 5] dec ane 8- (4I-_dﬁldhﬂ)e(nml]‘-\2)d2@ (Rftwofon@thyiphenord hemB P} Eﬁkﬁizaaﬁro[étj]decane.

gn(e4 chj pwmaéﬁ‘ﬁ?&%#%ﬂﬁ?h‘ﬁwjﬁﬂﬁ@%y) benzyl ]- -di azaspi ro[ 4. 5] dec

_2-(_2-{[2 (4 chI or obenzoyl ) - 2, 8-di azaspi r o[ 4. 5] dec 8-yl ] nmet hyl } phenoxy) benzon
itrile. 252L@G={/B{-MEbiben I)ETS-dﬁzeﬂ% irb[4!5 dgdlZy: ﬂg"ﬁﬁdnoxy Ybenzonitrile,

2- (4-chl Or(ltteﬂ/fso(ﬁgthc%ﬁ)l?{} Yoy cI)mg}1 &e&%fquy ) -2, 8-di azaspiro[ 4. 5] decane

2
i

2
t

2
t

2
t

4.
8-
(
8-
L
2-
(
2-
L
2-
L

15 8-(4-chlorobenzoyl)-2-{2-[(2-chloro-1,3-thiazol-5-yl)methoxylbenzyl}-2,8-
diazaspiro{4.5]decane.
LC-MS (Method A) RT: 4.43 min, m/z 516 [MH+]

8-(4-chlorobenzoyl)-2-(4-fluoro-3-phenoxybenzyl)-2,8-diazaspiro[4.5]decane.
20 LC-MS (Method A) RT: 4.77 min, m/z 479 [MH-+]

8~(4-chlorobenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane.
LC-MS (Method A) RT: 4.75 min, m/z 441 [MH+]

25 Example 17

The following compounds were prepared according to the general procedure used for
example 2b, except that the solvent was DMF instead of NMP.

30 3-(4-chlorobenzoyl)-9-[2-(3-methylbutoxy)benzyl]-3,9-diazaspiro[5.5Jundecane
trifluoroacetate. .
"H NMR (299.945 MHz, CD30D) 8 7.51 - 7.39 (m, 6H), 7.14 (d, /= 8.2 Hz, 1H), 7.05 (1,
J=7.5Hz, 1H),3.75 (s, 2H), 3.42-3.23 (m, 8H), 2.03 (d, /= 14.6 Hz, 2H), 1.90 - 1.45
(m, 9H), 1.01 (d, /= 6.2 Hz, 6H)

35 APCI-MS m/z: 469/471 (3:1) [MH+)



LCG-MS (Method A) RT: 4.71 mn, mz 479 [ M+H] 30
2- (4-chl or obenzoyl ) - 8- (2-i sobut oxybenzyl ) -2, 8-di azaspi ro[ 4. 5] decane. LC M5
(Method A) RT: 4.62 min, mz 441 [ MH]

I e e i

2-[ 3- (benzyl oxy) benzyl ] - 8- (4-chl or obenz®&l ) - 2, 8- di azaspi ro[ 4. 5] decane. WO

2005/ 040167 PCT/ SE2004/ 001522 90 LC-Ms (Method A) RT: 4.82 mn, mz 475

[ M+]

8- (4-chl lgLp2 5]d

8 A ﬁﬁﬁé}é@ﬁ 2y gL%e&?Rﬁﬁkﬂb&% f‘sﬁa 85l sendedlloAARIRbAR. °] decane.

8-(4-chloro 2929 54 f%ﬁcﬁ?‘@) %@n 3 GanZ,| 7 @=br 8241 H] U0%(tdecane.

IéCEZI\{S g:\/Etmodm 3(s T2 H), 40054 t47m96ﬁtMﬂ+iH) 3.72- 32]4b(m 8H) 203 dar— :
chl or u oxy] benz i azaspiro

4. 5] decaneoﬁeigﬁfél%??ﬁ/ellt[@é hé(ll&sénﬁ %:dﬁ)m 5%9 [M—|¥] P

2- (2-{[ & ( 4ARCI-MiSahensBy[NH?P] 8- d| azaspi ro[ 4. 5] dec- 2-y1] met hyl } phenoxy) benzon

itrile. LC—I\/S(I\/Ethod A) RT: 4.52 rrin m z 486[M—I+] 15
8- (4-chlor obenzoyl i (2-chloro t hi azol - 5-yl ) met hoxy] benzyl }-2, 8-

3-
di azaspi r o[ #{Z{HEY; azy D %“‘{fﬂ)&ﬂﬁ%!d) 35«? -digpaspirofiBShindecany Fiflgowagaaie.]

go(ﬁcc%ozdbﬂgm 2)9924&%7@%@ aohgmm@ 24;}%[)273587®11§1a$1:15,r4>.é£(s§] decane.
5 (4 chi or ooy (4 28035 LEaM, s AL IS, 14663 5] decane. Lo v

( Met hod 16A) ﬁCI—MS?tE/zm%H, Mz} 441 [ M+] 25 Exanple 17 The foll owi ng conpounds
were prepared according to the general procedure used for exanple 2b,
except that the solvent

3- (4-chl or @o@n%@ﬂ@e@ﬂ)ﬁm?%mﬁéPWPﬂhﬁé%P%M$ Plu@d@ram wiflysrsineaddts. 5] undecane
t(fj' fggogozzac‘elm 2@%9%@3&2%3@@8\8&3 (ACP@R) BB 2 1&%57-65 dh%ﬁﬂzzﬁm 5314
b0 72, 05 (10 1 g 2 Alpe 9= $ha% Ty, T, 2 AR S 1 Dae 282 1, 23 (T
15 2H), 420 (g, T = 13.3 Hz, 2H), 3.79 - 3.19 (m, 8H), 2.07 - 1.59 (m, 8H), 1.47 (t, J=5.9
Hz, 3H)
APCI-MS m/z: 438 [MH+]

3-(4-chlorobenzoyl)-9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5jundecane triflucroacetate.

2 'HNMR (299.945 MHz, CD30D) § 7.47 - 7.39 (m, 6H), 7.13 (4, T = 21.0 Hz, 1H), 7.05 {t,
J=12.5 Hz, 1H), 4.35 (s, 2H), 3.89 (d, I = 6.6 Hz, 2), 3.81 - 3.08 (m, 8H),2.10-2.22
(m, 1), 2,04 (d, T = 14.5 Hz, 2H), 1.78 - 1.45 (m, 6H), 1.09 (d, T = 6.6 Hz, 6H)
APCI-MS m/z: 455 [MEH+]

25 3-(2-isobutoxybenzyl)-9-(4-nitrobenzoyl)-3,9-diazaspiro]5.5Jundecane trifluoroacetate.
'H NMR (299.945 MHz, CD30D) 8 8.33 (d, T = 8.4 Hz, 2H), 7.65 (d, T = 8.1 Hz, 2H),
7.51 -7.42 (m, 2H), 7.13 (d, I = 8.6 Hz, 1H), 7.05 (t, ] = 7.4 Hz, 1H), 4.35 (d, T = 7.9 Hz,
2H), 3.89 (d, T = 4.8 Hz, 2H), 3.78 - 3.20 (im, 8H),2.22 - 2.11 (m, 1H), 2.05(d, J=14.5
Hz, 2H), 1.82 - 1.45 (m, 6H), 1.09 (t, T= 6.3 Hz, 6H)

30 APCI-MS m/z: 466 [MH+]

3-(4-fluorobenzoyl)-9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undecane trifluoroacetate.
'H NMR (299.945 MHz, CD30D) § 7.51 - 7.42 (m, 4H), 7.20 (t, J = 8.8 Hz, 2H), 7.13 (4,
J=82Hz, 1H), 7.05 (t, ] = 7.4 Hz, 1H), 4.35 (s, 2H), 3.89 (d, J=6.4 Hz, 2H), 3.78 - 3.16

33 {m, 8H),225-2.10 (m, 1H),2.04(d,J=154 Hz, 2H), 1.85- 1.42 (m, 6H), 1.09 (d,J=
6.8 Hz, 6H)



(m 9H), 1.01 (d, J= 6.2 Hz, 6H) 35 APCI-MS nlz: 469/471 (3:1) [MH] WO
2005/ 040167 PCT/ SE2004/ 001522 91

3-benzoyl - 9- ( 2- ( 3- net hyl but oxy) benzyl ] - 3, 9- dlazasplro[S 5]undecane

trifl uor oacetmﬂoyd—bﬁw (299. 945 MHz, CD30D) 8 7.51 - 7. 14
(d, J = 8.2 H, 7.05 (t, J =7.4 H, 111), 4.33 ( /ﬂzﬁ&@ls&

6.7 Hz, 211)372-324(m811)20392(d J:148Hz 2H) , 188-144
(m 9H), 1.01 (d, J = 6.0 Hz, 611) 5 APCI-M5 nil z: 435[M—I+]

3- (2- et hoxybenzyl)-9-(4-fl uorobenzoyl) -3, 9-di azaspi ro[ 5. 5] undecane
trifluoroac H 9.945 MHz, CD30D) S 7.53 - 7.40 (m 411), 7.55
- 7.01 (m %ﬁmgﬁf“‘gﬁlﬁ% 4.19 (g, 211), 3.72 - 3.24 (m 8H), 2.07
-1.59 (m 811), 1.46 (t, 311) 10 APCl - M5 nml z: 411 [ MH]

3- (2- et hoxy Bt 5. 5]undecane

trifluor oacgt%glt%}gé-)j {??-lqlls big@%@%ﬁhﬁz&z@ﬁﬁéﬁg% (d, J 8.4 Hz, 211),
7.65 (d, 7 #lgrbompibepzpngsulioramige rifinongacetaie. 2H), 7.12 (d. J = 8.4 Hz, 111)
7.04 (t,5J mm}gw%n\)ﬂ{zﬂcﬁﬁbmia 8:D8%s, 8112) bizro }é&%ié-l)ﬂz 11H§%0Ctdd31-— 13.

Hz, 211), 3,19 i %]Wz(m 7153340, L1y, 7hist 75H21H)9 HZ

3H) APCI - MsSit &7
3- (4-cl orobéﬁjcégll3HB3(92{£§G%1M$H¥M)29]7P 3,19(dh, EBZBSZIRGOESO@WHBEWB%(:I

trifl Lat 7.47 - 7.39 511
L ?3r0?0§ 3‘4%01{@% %:Nﬁﬁég 3 0, - %P)ﬁﬁl 435 (s (2T1) 3 5o

(d, J = 6. 6ABELMS pyz: 534836 3:B.DEtIm 811), 2.10 - 2. 22 (m 111), 2.04 (d,

J = 14.5,Hz, 2M 1.78 - 1.45 (m 611), 1.09 (d, J = 6.6 Hz, 611) APCI-N5
mz: 455

3- %2 |sobul\/g‘;z%ﬁ@i&wyb@zﬁkgﬁ?ﬂr%@h%&}qafb%ya 3o g‘f%ﬁ’i‘?[é[%“@?%ﬂ‘i‘aecane

trifl uor oaceffatoroacetatd, NVR (299. 945 MHz, CD30D) 6 8.33 (d, J = 8.4 Hz, 211)
7.65 (d, J 2 6

7 05 Et *Hi*ﬂ\ikk%%s?ﬁ%z Cp3eg) 8 532748 G, 14s 10 1 boféﬁ o N
2H), (t37 2.2 . 18016.92 &, 3 LS Hz. i) #56 {1 i 7 1 92H@51E()d6 20(GI L. GHzH7 2H),
é-?i _| 11545111 4@1-35 2?{ OB staI@zQHjlzasﬁ [CYINST Q*,APPwaFm A, 24066 A 1]

- uor open e
Tr 1 or oacdBaith Oﬂdmﬁa P B st TR0 ?zééf%‘%é@l 7. 20
(t, J = 8.8ARCI-MI hyz: 534119111@ 7 = 8.2 H, 111), 7.05 (t, J = Hz, 111),
4.35 (s, 211), 3.89 (d, J = 6.4 Hz, 213), 3.78 - 3.16

8~(2-isobutoxybenzyl)-2-[2-(methylsulfonyl)benzoyl}-2,8-diazaspiro{4.5]decane
20 trifluoroacetate.
"HNMR (299.945 MHz, CD30D) § 8.12 - 8.06 (1H), 7.85 - 7.69 (2H), 7.56 - 7.35 (3H),
7.16 - 6,98 (2H), 4.39 - 4.23 (2H), 3.92 - 3.83 (2H), 3.75 - 3.64 (1H), 3.55 ~ 2.95 (7H), 3.27
(3H), 2.24 - 1.85 (7H), 1.13 - 1.01 (6H)
APCI-MS m/z: 485 [MH+]
25
2-[4-chloro-2-(methylsulfonyl)benzoyl]-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluoroacetate.
'H NMR (299.945 MHz, CD30D) & 8.10 - 8.06 (1H), 7.87 - 7.80 (1H), 7.58 - 7.34
(3H), 7.15 - 6.98 (2H), 4.38 - 4.23 (2H), 3.92 - 3.83 (2H), 3.74-2.93 (11H), 2.19 - 1.86
3 (7H), 1.12 - 1.02 (6H)
APCI-MS m/z; 519/521 (3:1) [MH+]

2-{[8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-2-yl]carbonyl }nicotinamide
trifluoroacetate.



35 (m 811), 2.25 - 2.10 (m 1H), 2.04 (d, 1= 15.4 Hz, 211), 1.85 - 1. 42 (m
611), 1.09 (d, J = 6.8 Hz, 6H) WD 2005/040167 PCT/ SE2004/ 001522 92 Ml -MS
mz: 439 [ MHH]

2-chl oro-5-{ ut oxybenzyl) -3, 9-di azaspi ro[ 5. 5] und

yl ] car bonyl}l%‘giéogﬁg@tij@fonam de trifluoroacetate. s 1H NWMR ??Elégzogﬂ%mm
CD30D) 5 8.08 (s, 111), 7.70 (d, J = 8. 193Hz, IH) 760(dd J= 8.1, 1.7

Hz, 111), 7.51 - 7.42 (m 211), 7.13 (d, | = 8.2 Hz, 11-1), 7.05 (t, J = 7.5
Hz,lll) 4.35 (s, 211), 3.90 (d, J—313Hz 379-318(m811)
2.26 - .10t | 1 7 1.09
2,28 % SHMF@ 943 L@ﬁz (c93c>zd_) BT ‘51%%1 ggg j&i 3;6% A9 3EH -

N isobuta'é@béﬁg N PR SC AN 25 (%»&%sbﬁﬂ&m)

[ 5. 5] undecangs - DokfbMpPr oacetate. 1H NVR (299. 945 MHz, CD30D) S 7.53 - 7.43

(m 211), 7 111) 7.06
(t,J=7. 2Hz, %@}%@%éﬁ%ﬂi 1H), 6.56(t, J=1.9 Hz, 1H), 6.20(d, J=2. 6Hz, s
111), 4.86 (s, 211), 3.90 (d, J = 6.4 Hz, 21-1), 3.81 (s, 411), 3.47 - 3.19

7, 40, Pty Vil b gt 15 (0

8- (2- |sobut@ﬁ?ﬁ§éﬁ 5] depanetriflpgroagetads| f onyl ) benzoyl | - 2, 8- d| azaspl ro[ 4. 5] decan
e 20 trifl yonpaeeiomtios Vit YR @B3P93345 8 W1H§%@)ﬂ£% 27,53 87.96 (1(&%11)

ST D ool it Jadbm st 3 Rl )
1. 85 (7H), 1- 134 (4H), B28(- @1 4HRCI21VS .86 ZH) ABE { MOIHGH) 25

2-[4-chloro )benzoyl ]-8-(2-isobut oxybenzyl) -2, 8-di azaspi r o[
4. 5] decane A%Flﬁmg%’%g'gﬁeiate 1HNVR (299.945 MHz, CD3CD) 5 8.10 - 8.06
(111), 7.87 - 7.80 (111), 7.58 -7.34 (311), 7.15 - 6.98 (211), 4.38 - 4.23

( 211), 3. 922- 236 8§ne(tﬁo& cﬁn-i c&b 1f- Mtﬁsobatoi%enzﬂ)-ﬁ 8-didshioid S idedand 2 -
.02 (611) él uoroacetae 519/ 5 gﬁx
15 HNMR (299.945 MHz, CD30D) 8 7.63 - 7.57 (1H), 7.52 - 7.37 (2H), 7.15 - 7.01 (2H),
6.45 - 6.38 (1H), 4.38 - 4.28 (2H), 4.01 - 3.92 (6H), 3.92 - 3.85 (2H), 3.72 - 3.01 (8H), 2.23
- 1.73 (7H), 1.12 - 1.03 (6H)

APCI-MS mv/z: 468 [MEH]

20 2-(2,4-dimethoxybenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluoroacetate.
'H NMR (299.945 MHz, CD30D) § 7.52 - 7.37 (2ZH), 7.20 - 7.01 (3H), 6.65 - 6.56 (21D,
439 -4.28 (ZH), 3.92 - 3.82 (2H), 3.83 (3H), 3.83 (3H), 3.71 - 3.35 (5H), 3.26 - 2.91 (3H),
2.21-1,70 (7H), 1.12 - 1.03 (6H)

25 APCI-MS m/z: 467 {MH+]

Example 18

The following compound was prepared according to the general procedure used for
30 example 6.

3-[(4-chlorobenzyl)sulfonyl]-9-(2-ethoxybenzyl)-3,9-diazaspirof5.5 Jundecane

trifluoroacetate.

'H NMR (299.945 MHz, CD30D) 8 7.51 - 7.38 (m, 6H), 7.12 (4, J = 8.4 Hz, 1H), 7.04 (t,
15 J=7.5Hz, 1H),4.33 (s, 4H),4.18 (q, ] =7.0 Hz, 2H), 3.40 - 3.16 (m, 8H), 1.92(d,J =

14.3 Hz, 2H), 1.74 - 1,52 (m, 6H), 1.47 (t, J= 7.0 Hz, 3H)



2-{[ 8- (2-isobutoxybenzyl)-2, 8-di azaspi ro[ 4. 5] dec- 2-yl ] carbonyl } ni coti nam de
trifluoroacetate. WO 2005/ 040167 PCT/ SE2004/ 001522 93 1H NWR (299. 945 MHz,
cd3od) S 8.71 - 8.64 (111), 8.24 - 8.15 (111), 7.64 - 7.35 (311), 7.20 -
6.99 (211), 4. (211), 3.95 - 3.79 (211), 3.58 - 2.90 (1011 2. 27
-1.67 (711), ?éfgosfb“%i.%% (611) APCI-MS miz: 451 [MH+] 5 PCrEz0uib 2
8-(2-isobutoxybenzyl)-2-[(2-nDrphoIin-4-¥hpyr|d|n 3-yl)carbonyl]-2, 8-

di azaspiro[ 4. 5] decane trifluoroacetate. IH NVR (299. 945 Mz, CIBOE» S 8.35 -
8.21 (111), 7.70 - 7.61 (111) 7.53 - 7.35 (211), 7.20 - 6.90 (311), 4.39 -

4.21 (211 3 8 77 - 3.71 (411), 3.71 - 3.39 (411), 3.39
10 - g 34)(4ﬁ($12M§12/§ 5’7 ()3(13, 21 - 1(85 %711) 1.12 - 1(03 %611)
APCI - NS m z: 493 [ M]

2-[ (2, 6-di met hoxypyri di n-3-yl)carbonyl] - 8- { 2-i sobut oxybenzyl ) -2, 8-di azaspiro
[4.5] decane trifluoroacetate. 15 'H I@b’ﬁ@—%é@ 945 MHz, CD30D) S 7.63 - 7.57
(111), 7.52 - 7.37 (211), 7.15 - 7.01 (211), 6.45 - 6.38 (111), 4.38 - 4.28

D 108 neR e el i it 17

2-(2, 4-di rret“-FFé%y enzoyl ) - 8- (2-i sobut oxybenzyl ) - 2, 8- di azaspi r o[ 4. 5] decane
trifluoroacetate. 'H NMR (299.945 MHz, CD30D) 5 7 52 - 7.37 (211), 7.20 -

5 (0 bbbt il g 520 30
2. 21- 1. 70( 7 1itiflpdrod@tate.03( 611) 25 APCI=MS nfz: 467 [ MH+] Exanple 18 The

foll ow ng, ¢ C e general procedure used for
L otk PN RS R) RA2ASS G ALES prkNe O p

3-[(4-chl orobenzyl ) sul fonyl]-9-(2-ethoxybenzyl)-3, 9-di azaspiro[ 5. 5] undecane
trifl uor oaced.gr-Bobutdk iy e . benzoyi12, 8- 7.12
(d 3284 u'&‘ii 1%&?7 8’2)2%?2‘ o2 (e BRb)benAoy B2, 8-dthzABirbm. 518dchhe

LC-MS (Method A) RT: 4.65 min, m/z 483.3 [ME+]
15 :
2-(4-butoxybenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 5.20 min, m/z 479.4 [MH+]

1-(4-{[8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-2-yl]carbonyl }phenyl)ethanone
20 trifluoroacetate.
L.C-MS (Method A) RT: 4.19 min, m/z 449.3 [MH+]

 2-(4-ethylbenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 4.78 min, m/z 435.3 [MH+]
25
2-{[8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-2-yl]}carbonyl } quinoline
bis(trifluoroacetate).
LC-MS (Method A) RT: 4.53 min, m/z 458.3 [MH+]

30 2-(4-chloro-2-methoxybenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluoroacetate.
LC-MS (Method A) RT: 4.72 min, m/z 471.3 [MH+]

8-(2-isobutoxybenzyl)-2-(4-morpholin-4-ylbenzoyl)-2,8-diazaspiro[4.5]decane
35 bis(triflnoroacetate).



3s J = 7.5 Hz, 111), 4.33 (s, 411), 4.18 (q, J = 7.0 Hz, 211), 3.40 - 3.16
(m 8H, 1.92 (d, J = 14.3 Hz, 211), 1.74 - 1.52 (m 611), 1.47 (t, J =7.0
Hz, 311) WD 2005/ 040167 PCT/ SE20041001522 94 APCI-M5 niz: 477/479 (3:1)
[ ML-1+] Exanple 19 5 The foll ow ng conpounds were prepared according to the
general procedure used for exanple 2. .
8- (2-i sobut oxybenzyl ) -2-[4- (et hyl sul fony%?rbenzoyl ]-2,8-diazaspiro[ 4. 5] decan
e trifluoroacetate. 10 LC- M5 (Method A) : 4.05 min, mz 485.3 [NI1i+]
8- (2-i sobut oxybenzyl ) - 2-[ 2- net hoxy- 4- (et hyl t hi 0) benzoyl ] - 2, 8- di azaspiro[4.5
]decane trifluonacetate. LC-MS (Method A) RT: 4.65 mn, mz 483.3 [MH] 15
2- ( 4- but oxyb&&zMy| (MethodA) Rt mjm awfz ¢93.4 BMEIHdi azaspi r o[ 4. 5] decane
trifluoroacetate. LC-Ms (Method A) RT: 5.20 min, nmlz 479.4 [ M¥]
1- (4-{[8-(2-isghut oxybenzyl)- 2, 8-di azaspj ro[4.5] dec-2-yl]carbonyl } phenyl)eth
anone 20 tr isf(gﬂ%’th‘é’&tfe&Fﬂ}&ﬂ@W‘("M@tWHmA)’I) -digzappirgiftq)deggng 449, 3
[2L2/|4| - { -f:] b [riﬂuortgacetate. _ Coxvh I _ ol 4.5]d

- (4-et hyl be ~B8-(2-] ) enz - ~di,azaspiro[ 4. ecane
trifluor oélceilg:fo%{.g (NE‘@%@@)(%%E%%%& “%'4%74&7@ ln, mz 435.3 [ MH] 25
2-{[ 8- (2-isobutoxybenzyl)-2, 8-di azaspi ro[ 4. 5] dec- 2-yl ] carbonyl } qui nol i ne
bi s(trifluor t - t a4 I: 458, VHE], 30
2- (4-chl oro- 2?%3,{(@{%%;8%4&9%)5{%&%{%8 B&S’é@%ﬂﬁl&%gédgéﬁ%%ygdé?aﬁ% gﬁsfgllc’{rrogf%.ltg] decan
e trifl uor ohEMat(Method AVRT: MtIhmdn, Yz RS2 IMER ) min, miz 471.3 [ MH]
8- (2-i sobut oxybenzyl ) - 2- (4- nor phol i n-4-yl benzoyl ) - 2, 8-di azaspi ro[ 4. 5] decane

35 bis(trifluoroacetate). 95 LC M (Method A) RT: 4.19 min, mz 492. 4 [ MH]
10 8-(2-isobutoxybenzyl)-2-(3-methoxybenzoyl)-2,8-diazaspiro[4.5]decane triflnoroacetate.

LC-MS (Method A) RT: 4.35 min, m/z 437.3 (MH+]

2-(2,3-dimethylbenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 4.67 min, m/z 435.3 [MH+]

s
8-(2-isobutoxybenzyl)-2-(4-methylbenzoy!)-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 4.49 min, m/z 421.3 [MH+]

2-(3,A-dichlorobenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro{4.5]1decane trifluoroacetate,
0 LC-MS (Method A) RT: 4.90 min, m/z 4752 [MH+]

2-(2,4-dichlorobenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 4.88 min, m/z 475.2 [MH+]

25 8-(2-isobutoxybenzyl)-2-(4-isopropoxybenzoyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 4.79 min, m/z 465.3 [MH+]
8-(2-isobutoxybenzyl)-2-(2-naphthoyl)-2,8-diazaspiraf[4.5]decane trifluoroacetate.

30 LC-MS (Method A) RT: 4.76 min, m/z 457.3 [MH+]

2-(2-chlorobenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[ 4.5]decane trifluoroacetate,
LC-MS (Method A) RT: 4.53 min, m/z 441.3 [MH+]

15



8- (2-i sobut oxybenzyl ) - 2- ( 6- net hoxy- 2- napht hoyl ) - 2, 8- di azaspi ro[ 4. 5] decane
trifluoroacetate. s LCGMS (Method A) RT: 4.84 mn, mz 487.3 [ MH]

2- (2, 3-di chl or obenzoyl ) - 8- (2-i sobut oxybenzyl) -2, 8-di azaspi ro[ 4. 5] decane
trifluoroacetate. LC-M5 (Method A) RT: 4.83 min, mz 475.2 [ M+#) 10

8- (2- i sobut oxyWerpybhdn162- ( 3- net hoxybenzoyl ) - 2, 8- d| azaspi r o[ 4cpkiRGaR/522
trifluoroacetate. LC-Ms (Method A) RT: 4.35 min, nmz 437.3 (MH]

2- (2, 3-di net hyl benzoyl ) - 8- (2-i sobut oxybe®yl ) - 2, 8- di azaspi r o[ 4. 5] decane
trifluoroacetate. LC-Ms (Method A) RT: 4.67 min, mz 435.3 [ MH] 15
8- (2-i sobut oxybenzyl) - 2- (4- net hyl benzoyl ) - 2, 8- diazaspiro[4.5]decane

trifluoroac Qt(aBtheﬂ;@c%nﬁd?@)—Mw%ut%beﬁzﬁgz Bidhzadpira[ A2 dechné VH]

2- (3, 4-di chl o%benztﬁ%l ) 2-i sobut oxybenzyl ) -2, 8-di azaspiro[ 4. 5] decanetri f|
uor oacet at e. Met hod A) RT: 4.90 mn, n12 475-2 [ MHH]

2-(2, 4-di chleSdhb@wd)A)gl'(%ﬂ%@bmmézﬂﬁéﬁMﬂz, 8- di azaspi ro( 4. 5] decane
trifluoroacetate. LC M (Method A) RT: 4.88 mn, mz 475.2 [ MH+] 25

8- (2-i sobut oxybenz I) 2-(4-isopro benzoyl ), 8- di azaspi ro[ 4. 5] decane
trifluor éac@téﬂ@ butoxrhengyl) ‘I%’E(tlﬂﬁﬂhi %8 daazﬁmﬂ%ﬂdﬁmem@wsoqcmaltﬂ]

8- (2-i sobut wmr(xwﬂ)od%xm.rmmmﬁm 4378191]{%285@ ro[ 4. S] decane
trifluoroacetate. 30 LG-Ms (Method A) RT: 4.76 min, mz 457.3 [ MH]

2- (2-chl orobenzoyl ) - 8- (2-i sobut oxybenzyl) - 2, 8- dlazaspiro[4.5]decanetrif|uoro
acet at e. L(B—(E?/SSCCDN@KMZ}Q)—ZRatamethﬁarbmmyl)-rzr&-diazbaﬁjrq4[5[w¢e§meaﬁﬂ\mo%ﬁﬁs’. 040167

2- (2, 3-di net Q%%E%zoﬁm (2- %%ﬁu%)?ybgrgzyl )]- 2, 8-di azaspi ro[ 4. 5] decane

trifluorBacetate. LC- M5 (I\/Ethod A RT: 4.42 min, nmz 467.3 [MH] 5
8- (2-i sobut kat@mylw}{@ (C dsovapixlbenhi)- 23,—@&2151&1?@3 Bldeo R4y Rhelea r}anhne

trlfluoroacg) gl LC;C%/%(NEthod A) RT: mn, mz 457.3 [ MH]
8- (2-1sobut x\?‘ﬁ’ H%?che (4- met hox_ybenzoyl) 2 8- d| azaspi r o[ 4, 5] decane
trifl uoroacdtGMS Mdtodve lmai.mmnn;mmmsz.m@{ﬁ n, mz 437.3 [M+] 10

15 8-(2-isobutoxybenzyl)-2-(4-propylbenzoyl)-2,8-diazaspiro[4.5]decane tnﬂuoroacetate
LC-MS (Method A)Y RT: 5.03 min, m/z 449.3 [MH+]

8-(2-isobutoxybenzyl)-2-[3-(trifluoromethyl)benzoyl]-2,8-diazaspirof4.5]decane
trifluoroacetate.
20 LC-MS (Method A) RT: 4.85 min, m/z 475.3 [MH+]

8-(2-isobutoxybenzyl)-2-[4-(trifluoromethyl)benzoyl}-2,8-diazaspiro[4.5]decane
trifluoroacetate.
LC-MS (Method A) RT: 4.88 min, m/z 475.3 [MH+]

25
4-{[8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-2-yljcarbonyi } quinoline
bis(trifluoroacetate).
LC-MS (Method A) RT: 3.65 min, m/z 458.3 [MH+]

30 2-(3-chloro-2-methylbenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
triflucroacetate.
LC-MS (Method A) RT: 4.82 min, m/z 455.3 [MH+]

(4-{2-[8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-2-yl}-2-
35 oxoethyl}phenyl)dimethylamine bis(trifluoroacetate).



N, N- di et hyl -4-{[ 8- (2-i sobut oxybenzyl ) -2, 8-di azaspi ro[ 4. 5] dec- 2-yl ] car bonyl } a
niline bis(trifluoroacetate). LCGMs (Method A) RT: 3.70 min, mz 4783

[ NLH+) is

8- (2- 1 sobut oxy&ena (4- propyl benzoyl ) -2, 8-di azaspi r o[ 4.

trifl uoroacet at e. I{(ﬂéﬂlﬁé (Method A) RT: 5.03 nin, mz 449. 3‘5(%1;2%%?04%015”

8- (2-isobut oxybenzyl)-2-[3-(trifluoronetgyl )benzoyl ]-2,8-diazaspiro[ 4. 5] deca
ne trifluoroacetate. 20 LC-MS (Method A) RT: 4.85 min, mz 475.3 [M +}

8- (2-i sobut oxybenzyl) - 2- [4 (t rifluor orret hyI )benzoyl ]-2, 8-di azaspiro[ 4. 5] deca
ne trifluorgacetate. I\%tho 88 m n, rﬂz 475.3 [ MH] 25
4-{[8-(2-1i s C) %5 3D |4f66f4@/§‘}ﬂec 2- yI ] car bonyl }qw nol i ne
bis(trifl uoroacetate) LC—IVB (Method A) RT: 3.65 min, mz 458.3 [ M+#] 30

2-(3- chloro th b 0X z azasp|r0[4 5] decane
trifluoroacéf gﬁ Iﬁ %b%kgééﬁft%?x D@% rﬁiYaZ%ﬁpir %5%

(4-{2-] 8- (Zm&mmcemgcbenzyl) 2, 8-di azaspiro[ 4. 5] dec-2-yl]- 2 3s

oxoet hyl V, t f tate). WO 2005/040167 .

oo Sbobh) S6F %@‘fﬁam%ﬁ?ﬂﬁdﬂﬁbﬁmﬁﬁ min, mz 464.4 [M]
2-[(2-fluorophenyl)acetyl]-8-(2- |sobutoxybenzyl) 2, 8-di azaspi ro[ 4. 5] decane

trifluor oaC@t(Qh&buﬁn ﬁgﬁ;ﬁ}%& Ye3-hiedpien Bﬂhetﬂ}-@@ cﬁ@.zﬁs 11‘6t¥5]‘31§9&n§ rt_:xgi?ﬂf’hffacetate.

11 11 Uor oacotab (attsel BTk Fe 1&5‘ AT 5,0 et oL, ST gecane
8- (?lisobutoxybenzyl) 2-[(4-nitrophenyl)acetyl]-2,8-di azaspiro[4. 5] decane
B (2- 1 soBut o b%r‘e%m#%%@fg- T %ﬂﬂ?}ﬁeﬁﬂﬁ? Hisifoft. §csaasr Bl osceteisane

trifluoroac atodve Rt hoanip)ymRH664 (BB n, miz 466.3 [MH] is

8-(2-isobutoxybenzyl)-2-[(2-nitrophenyl)acetyl]-2,8-diazaspiro[4.5]decane trifluoroacetate,
LC-MS (Method A) RT: 4.52 min, m/z 466.3 [MH+]

15 ‘
2-{(3,4-dimethoxyphenyl)acetyl]-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluoroacetate.
LC-MS (Method A) RT: 4.26 min, m/z 481.3 [MH+]

20  2-(3-furoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 4.06 min, m/z 397.3 [MH-+]

2-[(4-chlorophenyl)acetyl]-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluoroacetate.
25 LC-MS (Method A) RT: 4.79 min, m/z 455.3 [ME+]

8-(2-isobutoxybenzyl)-2-(1,2,3-thiadiazol-4-ylcarbonyl)-2,8-diazaspiro{4.5]decane
bis(trifluoroacetate). :
LC-MS (Method A) RT: 4.01 min, m/z415.3 [MH+]

30

8-(2-isobutoxybenzyl)-2-[(5-methyl-1H-pyrazol-3-yl)carbonyl]-2,8-diazaspirof{4.5]decane
bis(trifluoroacetate).
LC-MS (Method A) RT: 3.85 min, m/z 411.3 [MH+]
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2-[ (3, 4-di net hoxyphenyl ) acetyl ] - 8- (2-i sobut oxybenzyl) -2, 8-di azaspi ro[ 4. 5] dec
ane trifluoroacetate. LGMs (Method A) RT: 4.26 min, mz 481.3 [ MH] 20
2-(3-furoyl)-8-(2-isobutoxybenzyl)-2, 8-di azaspiro[ 4. 5] decane

trifl uoroacet ave200slo§o1bB (Method A) RT: 4.06 min, mz 397. T%E?Z{)L/ ;

2-[ (4-chl orophenyl )acetyl ]-8-(2-1sobutoxybenzyl)-2, 8-di azaspiro g? d¥cane
trifluoroacetate. 25 LC-M5 (Method A) Rlgg 4.79 min, mz 455.3 [ MH]

8- (2-i sobut oxybenzyl)-2-(1, 2, 3-t hi adi azol - 4-yl car bonyI )-2,8-diazaspiro[4.5]d
ecane bis(trifluoroacetate). LCM (Method A) RT: 4.01 rri n, mz 415.3 [ MH]
30

8- ( 2- i sobut 5% petimpibyl-3Hrsgazeld nlrapenl$-42-dobuatoyybeamidfy| | - 2, 8- di azaspi rof
4. 5] decane dibaspita[iSldeotredigtrifluejoacdtsleS (Met hod A) RT: 3.85 min, nmz 411.3

[ M] 35 y E2004

2-[(1, 5-di hyg-a(&gﬁﬁgy zﬂgllcgﬁ %‘%5’}%9%551?%%?2 i sobut oxybenzyl ) -2, 8-

di azaspiro[ 4. 5] decane bis(trifluoroacetate). LC-Ms (Method A) RT: 4 00 m n,
mz 425.4 | b 1]-8:{2-isobutoxybengy

2-[ (4-but oxg{m" léﬁygc%ny))ﬁet%]?i fsgo%g}t(%fy enz&l%laszpém&l adggsaﬁlf"r o[ 4. 5] decane
trifluoroac @acq_@?I\/B(NEthod A) RT: 5.26 nmin, mz 493.4 [ MH]

2-[

n

(3, 5-di f1.0que phRtst )AgEeL: Bl &Ir(,aﬂzsgmm[mqu)enzyl) 2, 8-di azaspiro[ 4. 5] deca
e o trifluoroacetate. LCG-Ms (Method A) RT: 4.69 min, mz 457.3 [ MH]

2-[ (2, 4-di chl orophenyl ) acetyl ] -8-(2-isobut oxybenzyl) -2, 8-di azaspi ro[ 4. 5] deca
ne trifl uokg@cedifinecopiyl)asei]- 6{&ﬁﬂobuto@bemyl)-z,ﬁaﬁamtpi:o[M]ziezhae. 2 [ MH]
2-[(2, 4-di fLuQbrRpany! )acet yl]-8-(2-isobutoxybenzyl)-2, 8-di azaspi ro[ 4. 5] deca

ne trif uoroacetat CM (Mthod A) RT: 4.67 mn, mz 457.3 [ M H+]
LC-MS (MethodA) RT: 4.69 min, m/z 4573[MH]

2-f(2,4-dichlorophenyl)acetyl]-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
triflnoroacetate.
15 .LC-MS (Method A) RT: 5.00 min, m/z 489.2 [MH+]

2-[(2,4-difluorophenyl)acetyl]-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluorcacetate.
LC-MS (Method A) RT: 4.67 min, m/z 457.3 [MH+]

20
8-(2-isobutoxybenzyl)-2-[(3-methylisoxazol-4-yl)carbonyl]-2,8-diazaspiro[4.5]decane
trifluoroacetate. '
LC-MS (Method A) RT: 4.27 min, m/z 412.3 [MH+]

25 8-(2-isobutoxybenzyl)-Z-(2-methyl-3-ﬁlroyl)-Z,S—diazaspiroH.S]decarie trifluoroacetate.
LC-MS (Method A) RT: 4.24 min, m/z 411.3 [MH+]

8-(2-isobutoxybenzyl)-2-[(5-methylisoxazol-4-yl)carbonyl]-2,8-diazaspiro[4.5]decane
trifluoroacetate. '
30 LC-MS (Method A) RT: 4.02 min, m/z 412.2 [MH+]

2-(1,3-benzodioxoi-3-ylacetyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluoroacetate.
LC-MS (Method A) RT: 4.49 min, m/z 465.3 [MH+]

35



20

8- (2-i sobut oxybenzyl ) -2-[(3-net hyl i soxazol -4-yl)carbonyl]-2, 8-diazaspiro[4.5
] decane trifluoroacetate. LC-Ms (Method A) RT: 4.27 min, mz 412.3 [ MH#] 25
8- ( 2- i sobut oxywerraysioneids ( 2- met hyl - 3-furoyl ) - 2, 8- di azaspi ro[ 4. 5] decane
trifluoroacetate. LC-MS (Method A) RT: 4.24 nin, mz 411. 3P(ET,‘(,%J|1;P04/001522

8- (2-1 sobut oxybenzyl)-2-[ (5-nmet hyl i soxaz@l - 4-yl ) carbonyl ] -2, 8-di azaspiro[4.5
] decane trifluoroacetate. 30 LCGM5 (Method A) RT: 4.02 min, mz 412.2 [ MH]
2- (1, 3- benzodi oxol -5-yl acetyl ) - 8- (2-i sobut oxybenzyl ) -2, 8-di azaspi ro[ 4. 5] deca

ne trifluos gacelale, ikehB LGhed, M BT ot e din 28 diatapiralsfiekne => O
2-[ (3, 5- di nitflugtoassatazol - 4- yl ) car bonyl ] - 8- (2-i sobut oxybenzyl ) -2, 8-di azaspiro

H/Hf} decaner clirs (Meba2OR U3 b, Y5, 6364 BAfhp) R 4.03 mn, mz 426.4

8- (2-isobut oxybenzyl)-2-[(1, 2,5-trinmethyl-1H pyrrol-3-yl)carbonyl]-2, 8-

(rir} az 23 gi % 0% §.(2lsdpesRgheR Y- 11111, SLeERARAL BL-B)molld s HERHMoEL A) RT: 4.37 min,
Z .

8- (2-i sobut %%%ﬂﬁ%[ﬂfieﬁé‘fte(%ﬁ(mfmﬁa?w%r azol - 3-y1) carbonyl ] - 2, 8- di azaspiro[ 4
. 5] decane 10-M§ §fethbd ORI det7ainin), m/E GBB[NIMdhod A) RT: 4.18 min, mz 442.3

[ M+]
2-((2,5-difluor oghenyl ) acet y{l\;s;i8&)é2-i sobut oxybenzyl ) - 2, 8- di azaspi ro[ 4. 5] deca
e trifl uoBdatsebutorybepayll-2|mires Heidazn)-3 Fhcahosy]-giSrdiazapirofd ¥]dgeaqnvH ]
-{[4- (hgnzyi ﬂ,}drg.&%'géj_oxyphenyl ] acetyl }-8-(2-isobutoxybenzyl)-2, 8-
i azaspiro[ 4 cane trifl uoroacet at - (Method A) RT: 5,15 min, mz
57.3 [ MH+]LC g@ﬁ%—"ﬂs"@&#@ﬁb@?&ﬁ% g‘bﬂf i
4-(tritluoronethoxy)phenyl]acetyl}-2,8-diazaspiro[ 4. 5] decane
rifluor 0aCS-t[@Eﬁdiﬂuorophenyl)acetyl]-8~(2-isobutoxybenzyl)—2,8—diazaspiro[4.5]decane
trifluoroacetate.
15 LC-MS (Method A) RT: 4.64 min, m/z 457.3 [MH+]

n
2
d
5
[
t

2-{[4-(benzyloxy)-3-methoxyphenylJacetyl }-8-(2-isobutoxybenzyl)-2,8-
diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A)RT: 5.15 min, m/z 557.3 [MH~+]

20
8-(2-isobutoxybenzyl)-2-{ [4-(trifluoromethoxy)phenylJacetyl }-2,8-diazaspiro[4.5]decane
trifluoroacetate.
LC-MS (Method A) RT: 5.07 min, m/z 505.3 [MF+]

25 2-(2;5—dimethy1~3~furoyi)~8—(2-isobutokybenzy1)-2,8-diazasp'iro[4.5]decane
trifluorpacetate. '
LC-MS (Method A) RT: 4.46 min, m/z 425.3 [MH+]

8~(2-isobutoxybenzyl)-2-[(4-methylphenyl)acetyl]-2,8-diazaspiro{4.5]decane
30 trifluoroacetate.
LC-MS (Method A) RT: 4.65 min, m/z 435.3 [MH+]

8-(2-isobutoxybenzyl)-2-[(4-isopropylphenyl)acetyl]-2,8-diazaspiro[4.5]decane
trifluoroacetate.
35 LC-MS (Method A) RT: 5.18 min, m/z 463.4 [MH+]



LCM5 (Method A) RT: 5.07 min, mz 505.3 [MH] 23
2-(2,5-dimethyl-3-furoyl)-8-(2-isobutoxybenzyl)-2, 8-di azaspiro[ 4. 5] decane
trifluoroacetate. LC-M5 (Method A) RT: 4.46 min, mz 425.3 [ MH]

8- (2- i sobut oxymamzmsd4ozs7[ (4- met hyl phenyl ) acetyl ] -2, 8-di azaspg{'r k/ﬁﬁ&ﬂ&gane
30 trifluoroacetate. LC-MS (Method A) RT: 4.65 min, mz 435. /ﬁ

8- (2-1 sobut oxybenzyl)-2-[ (4-isopropyl phenyl)) acetyl ] -2, 8-di azaspi ro[ 4. 5] decan
e trifluoroacetate. 35 LC-M5 (Method A) RT: 5.18 min, mz 463.4 [ MH] WO
2005/ 040167 PCT/ SE2004/ 001522 100 8- (2-i sobut oxybenzyl) - 2-{ :

[ 4- (et hyl sukfeF 58ty bt - i | £0[4 e .

trifluoroac etls ¢ ?25)6 b%tuﬁ%){%)}\lg? ﬁg% trh?tﬁﬂgﬂ%%@eﬁ}ﬂac{ewg&%ggﬁ%%%f]dgcane

8- (2- i sobut oftifleragetyte2- (1H pyr azol - 4- yl car bonyl ) -2, 8-di azaspi ro[ 4. 5] decane
bis(trifluor 9@%5%%adh@ﬂﬁ4§%hﬂ%ﬁh9ﬁnﬁyg3 mn, mz 397.3 [MH]

8- (2-isobut oxybenzyl )-2-[(4-nitro-1 H pyrazol-3-yl)carbonyl]-2, 8-diazaspiro
[4.5]decane 10 bis(trifluoroacetate). LCGM5 (Method A) RT: 4.01 min, mz
442. 3 [ VH#] GZE{SDbutoxybenzyl)-Z-(lH—pyrazol-4-ylcarbony1)—2,S-diazaspiro[ﬂf.S}decane .
[ 8- (2-isobut ?xﬁﬁnozg%-ag 8- di azaspi ro[ 4. 5] dec- 2-yl ] car bonyl } phenyl ) di net hyl a
mine bis(trPPiUorBeeERe). is LCMS (Method A) RT: 3.71 min, niz 450.3 W

+] LC-MS (Method A) RT: 3.63 min, mv/z 397.3 [MH+]

2-[ (3, 5-di et hyl phenyl )acetyl ]-8-(2-isobutoxybenzyl)-2, 8-di azaspi ro[ 4. 5] deca
ne trifluoroacetate. LC NS f[l\/bt,hod A) RT: 4.95 min, nmz 449.4 %M—H] 20
2-(3- chl or o- 34 résohytrrdisas-3-LE-rivoi Ehpureky dlsagponyiy 2 8- dirzspimft Slskens] decane
trifl uorogcebattBfludebacMateiMet hod A) RT: 4.82 min, mz 455.3 [ MH] 2%

8- (2-i sobut OE}OL:_ Si’%ﬁﬂpﬁ@éh)(ﬁlf'%lh%_n%ihﬂ ;;%I)ﬁar bonyl ] -2, 8-di azaspiro[ 4. 5]d
: _ 4. ) .

ecane trifl

(2-{[8~(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-2-yl]carbonyl }phenyl)dimethylamine
bis(trifluoroacetate).
15 LC-MS (Method A) RT: 3.71 min, m/z 450.3 [MH+]

2-[(3,5-dimethylphenyl)acetyl]-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluoroacetate.
LC-MS (Method A) RT: 4.95 min, m/z 449.4 [MH+]

20
2-(3-chloro-4-methylbenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluoroacetate.
LC-MS (Method A) RT: 4.82 min, m/z 455.3 [ME+]

25 8-(2-isobutoxybenzyl)-2-[(4-methoxy-3-thienyl)carbonyl]-2,8-diazaspiro[4.5]decane
trifluoroacetate.
LC-MS (Method A) RT: 4.24 min, m/z 443.3 [ME+]

8-(2-isobutoxybenzyl)-2-{[3-(trifluoromethyl)phenyljacetyl }-2,8-diazaspiro[4.5]decane
30 trifluoroacetate.
LC-MS (Method A) RT: 5.00 min, m/z 489.3 [MH+]

8-[(6-chloropyridin-3-yl)carbonyl]-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
bis(trifluoroacetate).
35 LC-MS (Method A) RT: 4.41 min, m/z 442.3 [MH+]



LC-M5 (Method A) RT: 4.24 min, mz 443.3 [ V]

8- (2-i sobut oxybenzyl)-2-{[3-(trifluoronethyl)phenyl]acetyl}-2, 8-diazaspiro[4
.5]decane 30 trifluoroacetate. LC-M5 (Method A) RT: 5.00 nin, mz 489.3

[ MHt]

8-[(6-chl oropyridin-3-yl)carbonyl]-2-(2-isobutoxybenzyl)-2, 8-di azaspiro[ 4. 5]
decane bis(trifluoroacetate). 35 LC- M5 (N?lt hod A) RT: 4.41 mn, nmlz 442.3

[ MH#] 101

(4-([2-(2-isobutoxybenzyl)-2, 8-di azaspi ro[ 4. 5) dec- 8-yl ] car bonyl) phenyl ) di met
hyl am ne bis(trifluoreacetate). LG M (Method A% RT: 3.97 min, mz 450.3
(MH] $ (4-{[2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-8-yl carbony]}phenyl)dlmethylammc
2-(2-isobuto 4- (nethylsulfonyl)benzoyl) 2, 8-di azaspi ro[ 4. 5] decan
e trifluor og}cégtlﬁgtagﬂo}li%}é) ,E) RT: 4.09 ruin, n12 4853 [ MHH]

8- (4- but oxyb&fzMy| (Meshad A} R &JQ"'oﬂylbéWZﬂ'ﬁQ-”ﬂVféﬂdl azaspi ro[ 4. 5] decanetri fl uoro
acetate. 10 LCGM (Method A) RT: 5.28 mn, rn/z 479.4 [ Mt]

1-(4-{[ 2- oxybenz 8-di azaspiro[ 4. 5] - 8-yl ] car bouyl } phenyl ) et h
anone tr gf I Gﬂ?@@@é?@m{lb&%(’("R@ﬂf’rﬁﬁ@w)bwwu'za%d‘ﬁﬁﬁP’f?ﬁ‘ﬁ]dmgl% [MH] is
8- (4- et hyl beumskgac@ake?2- i sobut oxybenzyl) - 2, 8-di azaspi ro(4. 5] decane

TZH(]E !ZU?rZO?ggiTg:t@);Bt;m)(@eg@dﬂ’}%ﬁ%f a?élf'@?ée 8mylz] gg?bgngmtl noline zo
gl sgtrlh}‘lotrJgroacetate) LC-Ms (Method A) RT: 4.47 min, mz 458.3 £M—I+ 5] decan
e (t rlcf | uor og et a{b%y%g&ﬁg! I\/% %k)é[?ﬁ%b%g%w %}’(ﬁ%ﬁ%}oﬁ %]dg??i% WPA\? ‘?bﬁl—#

{[ 2- (2-1p sobGtMRMefod|4)-RT:S.28 mimsywk#d9.4 [MHedc- 8-yl ] car bonyl }benzonitrile

3-
trifluoroacetate. LC-M5 (Method A) RT: 4.36 mn n12 432.3 [ MH] 30
8-
tr

(4-tert-butyl benzoyl ) -2-(2-i sobut oxybenzy I& di azasp |roi4 5] decane
i 1 uor oacetldfd[2-(2-isobutoxybenzyl)-2,B- d:azasp1ro[4 5]dec-§- yl]carbouyl}pheny)

triflnoroacetate.
LC-MS (Method A) RT: 4.30 min, m/z 449.3 [MH+]

ethanone

(5
8-(4-ethylbenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspirof4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 4.89 min, m/z 435.3 [MH+]

2-([2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-8-yl]carbonyl } quinoline
20 bis(trifluoroacetate).
LC-MS (Method A} RT: 447 min, m/z 458.3 [MH+]

B-(4-chloro-2-methoxybenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluoroacetate.,
25 LC-MS (Method A) RT: 4.74 min, m/z 471.3 [MH+]

3-{[2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-8-yl]carbonyl }benzonitrile
trifluoroacetate.
LC-MS (Method A) RT: 4.36 min, m/z 432.3 [MH+]

30

8-(4-tert-butylbenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 5.31 min, m/z 463.4 [MH+]

3



LC-M5 (Method A) RT: 5.31 min, mz 463.4 [ M) 35 WO 2005/ 040167 -

PCT/ SE2004/ 001522 102

4-{[ 2- (2-i sobut oxybenzyl ) -2, 8-di azaspi ro[ 4. 5] dec- 8-yl ] car bonyl } benzonitrile
trifluoroacetate, LC M5 (I\/bthod A RT: 4.36 min, mz 432.3 [MH] 5

2-(2-i sobut oxyﬂ@ﬂi%/}‘]4@5'(4 mor phol i n- 4-yl benzoyl) 2, 8-di aza@@ﬁﬁb&zﬁ decane
bi s(trifluoroacetate). LCMs (Method A) RT: 4.21 min, mz 49 %

2- (2-i sobut oxybenzyl ) - 8- ( 6- met hoxy- 2- napifhoyl ) - 2, 8- di azaspi ro[4 S] decane
to trifluoroacetate. LCGM5 (Method A) RT: 4.94 min, nlz 487.3 [ MH]

8- (2, 3-di chl orobenzoyl ) - 2- (2-i sobut oxybenzyl ) - 2, 8- diazaspiro[4 5] decane

trifluoroacet. 2-isdbzoidb Jddidy 44336801 Tearbdh [1i+] 15
2- (2-isobut q@ﬁ Z(nz1S - 8- (%t hoxlybaesgg%[yl ; n?%gzagl;})?%%f%ug]ydecanet rifluor

oacet at e. fiod A) RT: 4.45 nmin, n12 437.3 [ MH+]

8-(2,3-di rret]]:(yﬁ\lﬁﬁ\z{eﬁwdA)ZR(F% B6 abing MM[MW-P, 8- di azaspi ro[ 4. 5] decane
trifluoroacetate. 20 LG-Ms (Method A) RT: 4.74 min, mz 435.3 [ MH]

2- (2-1 sobut oxybenzyl) - 8- (4- net hyl benzoyl ) - 2, 8- dlazasplro 4. 5] decane
trifluorcacet JéObu’f@UbFJEY{)i\?e(‘*h@QIPhPhR’F*YmﬁHWDﬁ f-diazpspippaslgetanbt] 25

8- (3, 4- di chlygahrRzA¥tary- (2- 1 sobut oxybenzyl) - 2, 8- di azaspi ro[ 4. 5] decane

érl(guzr S?ﬁgiﬁémg\h @?‘f- g% gggﬁ%&@%éﬁﬁg 31 él jzgsgz)l Em] 5] decane
t8ri f2l Zo(rjlog(r:”et ate. 30 LC I\/S((I\/bt hod A) RT: 4.30 mn, |:Tzz 46r7034| g/l]_lg]ecane
tr |(f | uor oace fg)g%%b%fggpl\i @‘gg‘ﬁwﬁ%ﬁﬁw 2§ cﬁazrﬁp mﬁ%gdﬁ %‘

2- ( 2- i sobut dxifisemasetafe.8- (4-i sopr opoxybenzoyl ) - 2, 8- di azaspi r o[ 4. 5] decanet rifl
uor oacet at e. L@x@{%ﬁﬂ%%ﬁgﬁi Pol/ 22044801842+ 103 LC- M5 (Met hod A) RT: - 4.90

mn, mz 465.3
8-(2,3-dichlorobenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 4.86 min, m/z 475.2 [MH:+]
15
2-(2-isobutoxybenzyl}-8-(3-methoxybenzoyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 4.45 min, m/z 437.3 [MH+]

8-(2,3-dimethylbenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspirof4.5]decane trifluoroacetate.
20 LC-MS (Method A) RT: 4.74 min, m/z 435.3 [MH+]

2-(2—isobutoxybenzy1)~8-(4-methylbenzoyl)-2,S-diazaspiro [4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 4.60 min, m/z 421.3 [MH+]

25 8-(3,4-dichlorobenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 5.02 min, m/z 475.2 [MH+]

8-(3,4-dimethoxybenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspirof4.5]decane
trifluoroacetate.

30 LC-MS (Method A) RT: 4.30 min, m/z 467.3 [MH+]

8-(2,4-dichlorobenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 4.94 min, m/z 475.2 [MH+]

35 2-(2-isobutoxybenzyl)-8-(4-isopropoxybenzoyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.



2- (2-1 sobut oxybenzyl ) - 8- (2- napht hoyl ) - 2, 8- di azaspi r o[ 4. 5] decane
trifluoroacetate. LC-Ms (Method A) RT: 4.88 min, mz 457.3 [MH] $

8- (2-chl or obenzoyl ) - 2- (2-i sobut oxybenzyl) -2, 8-di azaspi ro[ 4. 5] decane
trlfluoroacetahﬂ)ﬂmg&mpﬁ (Method A) RT: 4.64 min, mfz 441.3 %

8- (2, 3-di met hoxybenzoyl ) - 2- (2-i sobut oxybenzyl ) -2, 8- di azaspi Pe[AERPH@ERAe 10
trifluoroacetate. LCG-MS (Method A) RT: 4442 min, mz 467.3 [ MH]
2-(2-isobutoxybenzyl)-8-(1-naphthoy|)-2,§ di azaspi ro[ 4. 5] decane
rifluoroacetate. LC M5 (thhod A RT: 4.78 min, mz 457.3 [ MH] 15
3-{[2-(2- |sobuto benzyl 8- dlazasp|r0[4 5 dec 8-yl ] carbonyl } phenyl ) di met
yl anine  bil{ @XW@%):T AP REMAEd A) RT: 3.77 nmin, mz 450.3
MET+] 20

2 o o O 2, SR Sldene 1 uoro

N, N- di et hyl lAJ-MSZMeﬁ&ads@bR:TM&&mM%?B—[MHMaSpl ro[ 4. 5] dec- 8- yI ] carbonyl } a
niline tgi s(trifluoroacetate). 25 LC-M5 ( Met hod A) RT: 3.74 min, ni/lz 478.4
[ MH#] 2-(2-isobut oxybenz {%18 (4-propyl benzoyl) -2, 8-di azas |ro[4 5] decane
trifluor oac&@tcélorot@azms@{ sabetoxyberayl)-5 8- ﬂ&zaﬁmo[ﬁlﬂemg toraaedtaig0

8- (2- chl or oiy FRMSYBIHHIA ) R'E- 434'11%9%2%¥%$N{H—14]) 2, 8-di azaspi ro[ 4. 5] decane
bis(trifluoroacetate). LC- M (Method 421 min, nlz 442.3 [ MH]

2- (2-i sobut oxybenzyl)-8-[ 3- (trlfluoronethyl)benzoyl] 2, 8-di azaspiro[ 4. 5] deca
ne 35 trif |Sb(ali’v@ﬁﬁleﬂﬁk}ﬂaenmn%%dsﬁw&%e@ﬂ-ﬁEﬁ&éﬁ;ﬂ@%ﬂﬂecaﬂ;@4 LC- M5 (Met hod
A) RT: 4. 94 nh i§475 3 [ MHHj

t
(
h
[
2

2-(2- |sobut 8-[4-(trifluoromethyl)benzoyl]-2, 8-di azaspiro[4.5]deca
ne trlfluo 0%ﬁdﬁﬂiﬁﬂ%m@ﬂh§@”%y3 4. 94 mn, mz475.3 [ MH]
4-{[2-(2-isobutoxybenzyl) 2, 8-di azaspiro[ 4. 5]dec 8- yI]carbonyI}quinoIine

2-(2-isobutoxybenzyl)-8-(1-naphthoyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 4.78 min, m/z 457.3 [MH+]

15
(3-{[2~(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-8-yl]carbonyl } phenyl)dimethylamine
bis(trifluoroacetate).
LC-MS (Method A) RT: 3.77 min, m/z 450.3 [MH+]

20 2-(2-isobutoxybenzyl)-8-(4-methoxybenzoyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 4.44 min, m/z 437.3 [MH+]

N, N-diethyl-4-{[2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-8-yl]carbonyl }aniline
bis(trifluoroacetate).
25 LC-MS (Method A) RT: 3.74 min, m/z 478.4 [MH+]

2-(2-iscbutoxybenzyl)-8-(4-propylbenzoyl)-2,8-diazaspirof4.5]decane triflucroacetate.
LC-MS (Method A) RT: 5.18 min, m/z 449.4 [MH+]

30 8~(2-chloroisonicotinoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
bis(triflucroacetate).
LC-MS (Method A) RT: 4.21 min, m/z 442.3 [MH+]

2-(2-isobutoxybenzyl)-8-[3-(trifluoromethyl)benzoyl]-2,8-diazaspiro[4.5]decane

35 trifluoroacetate.



bis(trifluoroacetate). LCM (Method A) RT: 3.74 min, mz 458.4 [M+#] 10

8- (3-chl oro- 2- net hyl benzoyl ) - 2- (2-1 sobut oxybenzyl ) - 2, 8- di azaspi r o[ 4. 5] decane
trifluoroacetate. LC-Ms (Method A) RT: 4.82 min, mz 455.3 [ MH] 1s
(4-{2-[2-(2-i solodotsabrpzy! ) - 2, 8-di azaspi ro[ 4. 5] dec- 8-yl ] - 2;

oxoet hyl } phenyl ) di met hyl ami ne bis(trifluoroacetate). LC I\/SP(E%%%%OO%H RT:
3.56 min, mz 464.4 [ MH] 104

8-[(2-fl uorophenyl)acetyl]-2-(2-isobutoxybenzyl)-2, 8-di azaspiro[ 4. S] decane
20 ttifluoroacetate. LC-M5 (Method A) RT: 4.59 min, mz 439.3 [ MH]

1111 uor oacer st (AR TR TP REASIMIAL 5 3665 (Wi 25

2- (2-isobut oxybenzyl)-8-[(4-nitrophenyl)acetyl]-2,8-diazaspiro[4.5] decane

trifluoroacebapsg Mzt i : ¥10 :
2- (2-isobut oxqp'esn(); ufj)gy%@[z% 2@ nqqf(ﬁﬁ)ﬁredﬁt?ﬁbg%ﬂm ég'gjag?ﬁg[ﬁgﬁlé%gg 5] decane
trifluoroace L@IO%@&LEC_ M5 (Method A) RT: 4.62 min, mz 466.4 W +

8-[ (3, 4- dismeteMpvxtlydd) AXRT y4.94 Zhih, 2ntzsi0BOtNEIEeNzyl ) - 2, 8- di azaspi ro[ 4. 5] dec
ane trifluoroacetate. LGM5 (Method A) RT: 4.30 min, mz 481.3 [MH#] 35

8- (3-furoyl)-2-(2-isobut oxybenz%l ) - 2, 8-di azaspi ro[ 4. 5] decane
tri f | uor oacet=l<(2-cbrtoggroadls, -&@“@E%@dﬁ@&ﬁggboﬂs@muh@m (Met hod A) RT:

4.14 min, m g

8- (4[ncﬂl or ogﬁgﬁﬁ}g?&% ,ﬁé%l sobu oxgbeinz |.)-2, 8-di azaspiro[ 4. 5] decane
trifl uoroaceﬁ Q—ffé qieedyig RVet- Frb grimymvig fo 4.@*&1 n, mz 455.3 [ MH +]

2- (2-1 sobut oxybenzyl)-8-(1, 2, 3-thi adi azol - 4-yl car bonyl ) - 2, 8- di azaspi ro[ 4. 5] d
ecane bis(t %'—(glcﬁ%&&%—%ﬁét@lﬁéﬁzoh&lW—i&%fe&%en@l)—%:-dié’tsz'aglgalrorpl.g]deggn% 415.3 [a3+4]

trifluoroacetate.
LC-MS (Method A) RT: 4.82 min, m/z 455.3 [MH+]

15 (4-{2-[2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-8-yi]-2-
- oxoethyl}phenyl)dimethylamine bis(trifluoroacetate).
LC-MS (Method A) RT: 3.56 min, m/z 464.4 [MH+]

8~[(2-fluorophenyl)acetyl}-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
20 trifluoroacetate.
LC-MS (Method A) RT: 4,59 min, m/z 439.3 [MH+]

2-(2-isobutoxybenzyl)-8-[(3-nitrophenyl)acetyl}-2,8-diazaspiro[4.5]decane trifluoroacetate.
LC-MS (Method A) RT: 4.60 min, m/z 466.3 [MH+]

25 :
2-(2-isobutoxybenzyl)-8-[(4-nitrophenyl)acetyl]-2,8-diazaspiro[4.5]decane triflucroacetate,
LC-MS (Method A) RT: 4.61 min, m/z 466.3 [MH+]

2-(2-isobutoxybenzyl)-8-[(2-nitrophenyl)acetyl]-2,8-diazaspiro[4.5]decane trifluoroacetate.
30 LC-MS (Method A) RT: 4.62 min, m/z 466.4 [MH+]

8-[(3,4-dimethoxyphenyl)acetyl}-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluoroacetate.
LC-MS (Method A) RT: 4.30 min, m/z 481.3 [ME+]

35
8-(3-furoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane trifluoroacetate.



10 2-(2-isobutoxybenzyl)-8-[(5-nethyl-1 H pyrazol-3 -yl)carb
onyl]-2,8-diazaspiro [4.5]decane bis(trifluoroacetate). LC- M (Method A

RT: 3.84 min, niz 4113[M—I+] i's

8-[(1, 5-di rreth | - | E razol - 3-yl) carbonyl ] - 2- (2-i sobut oxybenzyl ) -2, 8-

di azaspi ro[ 4. 5] HBOLs(trifiuoroacetate). LC-MS (Method A):Tszooaﬂm(Q?)zzm n,
mz 425.3 W]

8-[(4- butoxyphenyl)acetyl] 2-(2- |sobutonBénzyI) 2, 8-di azaspi ro[ 4. 5] decane
20 trifluoroacetate. LC-M5 (Method A) RT: 5.32 min, mz 493.4 [ MH]

8-[ (3, 5-difluorophenyl)acetyl]-2-(2-isobut oxybenzyl )-2, 8-di azaspiro[ 4. 5] deca
ne trifl uorkGdES @etho®A) RT: B4 (rviet 1393 RTEHP. 73 min, mz 457.3 [N 3. +]
8-[(2, 4-di chorophenyl ) acetyl ] - 2- (2-i sobut oxybenzyl) - 2, 8- di azaspi r o[ 4. 5] decan
e trifluoroacetate. LCMS (Method A) RT: 5.07 mn, n12 489.2 [MR+] 30
8-[(2,4-dif I&Hﬁ@bmﬂlﬂ#ﬂ}ﬁémm]?—-@ww@wbwﬁ&%dmyﬂspﬁéﬂéﬁhcmsp| ro[ 4. 5] deca
ne trlfluortg &5%&% LC- M5 ( Met hod A) RT: 4 70 mn, mz 457.3 [ MH#] 35

2- (2-i sobut oxybenzy t hyl i sox zoI 1)carbony|] 2, 8-diazaspiro[ 4.5
] decane StrllF 9‘56&&@\%88 H-BE2004/ 001522 106 LC- MB :

(Method A) RT: 4.23 min, mz 4123[M—|+

2- (2-1sobut z 8- iro decane
trifluor oacgﬁt(g%blé nb&f’ébﬁfg(y?)ﬁgﬁh%tyﬂ'ﬂ}i%&%i 4 l%b%ypcﬂ %%ﬂoﬂé%‘%&ﬁe
2- ( 2- i sobut og(bithwydapet8te].( 5- met hyl i soxazol - 4-yl ) carbonyl ]-2, 8-di azaspiro[4.5
] decane tri ‘%“ Zh@% i 4.57 mn, m z 412.3 [MH] 10
8-(1, 3- benzoﬁd(:: g@%pﬁgﬁs?hiet y%gbﬁn I 'sobut oxybenzyl ) -2, 8-di azaspi ro[ 4. 5] deca
ne triflUuoroacetate.
2-(2-isobutoxybenzyl)-8-[(5-methyl-1H-pyrazol-3-yl)carbonyl]-2,8-diazaspiro[4.5]decane
bis(trifluoroacetate).
LC-MS (Method A) RT: 3.84 min, mv/z 411.3 [MH+]

15 - 8-[(1,5-dimethyl-1H-pyrazol-3-yDearbonyl]-2-(2-isobutoxybenzyl)-2,8-
diazaspiro[4.5]decane bis(triflucroacetate).
LC-MS (Method A) RT: 4.03 min, m/z 425.3 [MH+]

8-[(4-butoxyphenyl)acetyl]-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
20 frifluoroacetate,
LC-MS (Method A) RT: 5.32 min, m/z 493.4 [MI1+]

8-[(3,5-difluorophenyl)acetyl]-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluoroacetate.
25 LC-MS (Method A) RT: 4.73 min, m/z 457.3 [MH-+]

8-[(2,4-dichlorophenylacetyl]-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluoroacetate.
LC-MS (Method A) RT: 5.07 min, m/z 489.2 [MH+]

30
8-[(2 4-difluorophenyl)acetyl]-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluoroacetate.
LC-MS (Method A) RT: 4.70 min, m/z 457.3 [MI+]

35 2-(2-isobutoxyben2yl)-8-[(3—methylisoxazol—4—y1)carbonyl]-2,8-diazaspiro[4.S]decane

trifluoroacetate.



LC-M5 (Method A) RT: 4.47 min, mz 465.3 [ MH]

2- (2-isobutoxybenzyl)-8-[(1,2,5-trinmethyl-1 Hpyrrol-3 -yl)carbonyl]-2, 8-
15 di azaspiro[ 4.5]decane bis(trifluoroacetate). LCM5 (Method A) RT: 4.45
mn, mz 438.3 [ MH]

2- (2-1 sobut oxybemsphgieB- [ (5-ni tro-1 H pyrazol - 3-yl ) car bonyl ] - -dj azaspiro[ 4
. 5] decane bis(trifluoroacetate). 20 LC-Ms (Method A) RT: %Tégg%g}ﬂtﬁsm z

442. 3 [ MH] 106
8-[(2,5-difluorophenyl)acetyl]-2-(2-isobutoxybenzyl)-2,8-di azaspiro[ 4. 5] deca
ne trifluoroacetate. LGM5 (Method A) RT: 4.69 mn, mz 457.3 [MH] 25 8-{

4- (benzyl t | tyl1s2-(2-i sobut oxybenzyl )-2, 8-
i avasp 1 ol M (SR ANER DS KRR W2 SRR vt nod &) KT, 5. 15 min, iz
557.4 [ MH] 30
4. 5] decane GaepReXjoeniyl} L dio) BRI SURABIEMYhAGH Hekondady 37 2°P) 101
5.2, 5 e DT Somaadstubaldinl) 2.0 0 czaaol o1 sl dcane

| u . -
RT: 4.53 ni,n, . 425. 3 , . '
2-(2-isob UP%%‘%E%%}){%@%Y%‘W%@F%ISﬁﬁ@?ﬁl};ﬁ)yg}%ﬁbgﬂl]@18311%]?;&%1,ﬁ dg¢ame 5] decane

trifl uor oatghatacetstel, C- M5 (Method A) RT: 4.75 min, mz 435.3 [ MH]

2- (2-i sobut px | }y- AL 43 | car, , 8-di azaspi ro[ 4. 5] decane
trifluor Oa%gﬁ?@%@%%ﬁ@ﬂ%@*ﬁ%ﬁ%%ﬁ n, mz 413.3 [MH+] 10

2- (2-1isobut oxybenzyl)-8-(pyridin-4-ylacetyl)-2, 8-di azaspiro[ 4. 5] decane
bis(trigl uer(p,mﬁﬁdmOI-L?ld&&yngb@@bu&)xyﬁ’&iz B-2eaibfypirbjals1dedaned [ MH]
2-(2-i SObuh‘&ﬁében tI )-8-(pyridin-2-ylacetyl 3, 2, 8-di azaspiro[ 4. 5] decane is
bis(triflu %"é‘?é’%&). LC-MS (Method A) RT: 0.07 nin, mz 422.3 [ MH+]
LC-MS (Method A) RT: 4.47 min, m/z 465.3 [MH+]

2-(2-isobutoxybenzyl)-8-[(1,2,5-trimethyl-1H-pyrrol-3-yl)carbonyl]-2,8-
15 diazaspirof4.5]decane bis(trifluoroacetate).
LC-MS (Method A) RT: 4.45 min, m/z 438.3 [MH+]

2-(2-isobutoxybenzyl)-8-[(5-nitro-1H-pyrazol-3-yl)carbonyl]-2,8-diazaspiro[4.5]decane
bis(trifluoroacetate).
20  LC-MS (Method A) RT: 4.20 min, m/z 442.3 [MH+]

8-[(2,5-difluorophenyl)acetyl]-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane
trifluoroacetate.
LC-MS (Method A) RT: 4.69 min, m/z 457.3 [MH+]

25
8-{[4-(benzyloxy)-3-methoxyphenyl]acetyl }-2-(2-isobutoxybenzyl)-2, 8-
diazaspiro{4.5]decans trifluoroacetate.
LC-MS (Method A) RT: 5.11 min, m/z 557.4 [MH+]

0 2-(2-isobutoxybenzyl)-8-{[4-(trifluoromethoxy)phenyljacetyl}-2,8-diazaspiro[4.5]decane
trifluoroacetate.
LC-MS (Method A) RT: 5.12 min, m/z 505.3 [MH+]

8-(2,5-dimethyl-3-furoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane

35 trifluoroacetate.



2- (2-isobut oxybenzyl)-8-[(4-isopropyl phenyl)acetyl]-2, 8-diazaspiro[ 4. 5] decan
e trifluoroacetate. 20 LCMS (Method A) RT: 5.18 mn, nlz 463.4 [ MEl 4]

2- (2-i sobut oxybenzyl) - 8-{

[ 4- (et hyl su L )phenyl ] acetyl } -2, 8-di azaspi ro[ 4. 5] decane

trifluor oacetké(?g(?{wh‘@-l%s (Method A) RT: 4.14 nin, mz 499. BCIfERIP4/001822

2- (2-isobut oxybenzyl)-8-(1H pyrazol - 4- yll0 arbonyl ) -2, 8-di azaspi r o[ 4. 5] decane
bis(trifluoroacetate). LC- M (Method A) : 3.69 min, mz 397.3 [MH#] 30

2- (2-isobut oxybenzyl)-8-[(4-nitro-|H pyrazol - 3-yl)carbonyl ] -2, 8-di azaspiro[ 4
. 5] decane _bis(trifluoroacetate). LGMS (Method A) RT: 4.03 min, mz 442,3

[ MH+] (2-@@424% Methoddo By bSA 7, 19z 42543 BAHSDi r o[ 4. 5] dec- 8-yl ] car bony!
}phenyl ) di net hyl amine 35 bis(trifluoroacetate). LC-M5 (Method A) RT: 3.75

mn, mz 4 3 WO,.2, /0 67 PCT/ SE2004/ 001522 108 Pharnmacol ogi cal
Data CCL1 g%A”B‘%"RBﬁ%&”&’%@&%“ o §°3F3Ebgfgd‘-ﬁ§amm&‘bﬁ]d§cﬁnﬁansf ected with
human r ecomifiuoatetghienoki ne CCR8 receptor (ES-136-M were purchased from
Eur oscr een A A at -70Cin 7.5nM Tris-d pH
7.5, 12° 5%%%4%%‘%%%%%@3&%%%&%&0 mM sucrose until used. 10
The CCR8 nenbranes (50.6 nmg/m) were preincubated with Wheat Germ Aggl utinin

SPA beads i.ﬂz@%&f&&ﬁ@%gﬁ&ﬂ&ﬁﬁ&ﬂoﬁm@o&%ﬁg?cg§,sg)éecgwu@ﬁ%%& O 5 nm
0 7. h .
ﬁ?é?xfﬁiiﬁﬁﬁswﬁw&aﬁ?& -%Sﬁ?&%ﬁ%éﬁ-%ﬂ@%ﬂ)opl\a 169r75|v10n5l. geM 1.18 R/loI Bt 62

pM 0.21 M 0.069 pM 0.023 M was prepared by diluting conmpounds by seri al

dilution 1,3 in eeny | dat e. styrene NBS pl ates,
Cost ar "tor%’fzﬁ%sc’%%%?@@%r}ié_\E}Jr){l)'lj%ﬁf%gﬁac%?)é%%égﬁaﬁspgéggﬁec frpounds was

transf er r ebisitmiupresgetatelvel | . | 1 of DVSO was added to the blank control
wel I's and LCMSH@Q@Q@AXM@@@ L3062 M2 ypsmagided to background control

wells.. 50 | of 'the SPA bead - nenbrane m xture was added i nto each wel |.

2-(2-isobutoxybenzyl)-8-(pyridin-2-ylacetyl)-2,8-diazaspiro[4.5]decane
15 bis(trifluoroacetate).
LC-MS (Method A) RT: 0.07 min, m/z 422.3 [MH+]

2-(2-isobutoxybenzyl)-8-[(4-isopropylphenyl)acetyl]-2,8-diazaspiro[4.5}decane
trifluoroacetate.
20 LC-MS (Method A) RT: 5.18 min, m/z 463.4 [MH+]

2-(2-isobutoxybenzyl)-8-{[4~(methylsutfonyl)phenyljacetyl }-2,8-diazaspiro[4.5]decane
triflucroacetate.
LC-MS (Method A) RT: 4.14 min, m/z 499.3 {MH+]

25
2-(2-isobutoxybenzyl)-8-( lI—I-p}?razol—él-ylcarbonyl}z,8-diazaspiro[4.5]decane
bis(trifluoroaceiate).
LC-MS (Method A} RT: 3.69 min, m/z 397.3 [MH+]

30 2-(2-isobutoxybenzyl)-8-{(4-nitro-1H-pyrazol-3-yl)carbonyl}-2,8-diazaspiro[4.5]decane
bis(trifluoroacetate).
LC-MS (Method A) RT: 4.03 min, m/z 4423 [MH+]

(2-{[2-(2-isobutoxybenzyl)-2 ,8-diazaspiro[4.S]dec~8-y1]carbonyl }phenyl)dimethylamine
35 bis(trifluoroacetate).
LC-MS (Method A) RT: 3.75 min, m/z 450.3 {MEH+]



Finally, 50 I (30 pM 1251 CCL1 (2000C /mVW) was added to each well. Plates
were then 20 incubated at RT with shaking (700 rpm for 90 m nutes fol |l owed
by 30 minutes at RT without shaking. The plate was read in a Wall ac

M croBeta counter for 2 mnutes / well. WO 2005/040167 PCT/ SE2004/ 001522
109 Typi caW@aa0®@d¢ipound | CSO (nM PCT/SE2004/001522

3-(4-chl orobenzoyl ) - 9- ( 2- phenoxybenzyl ).-.,81 3, 9-di azaspi r o[ 5. 5] undecane
trifluoroacetate 3-Benzoyl-9-(2- propox];%enzyl)-s, 9- 165 diazas iro 5.5
undecane trifluoroacetate 3-Benzoyl-9-{2-1(3,5-dinethylisoxazol-4- 710

yl ) met hoxy] benzyl }-3,9 di azasiro 5.5]undecane trifluoroacetate s Al the
conpounds BhammeolsgzikabDeta have an 1 C50 of less than 40 M 110 CLAIMS 1. A
conmpound of ‘forrmula (1) and pharnaceutically acceptable salts, sol vat es or N
s oxides thereof: AB Z(CH)w | (CH)y\ E (Rl) (CH2)x (CH2)z,N~-D 'a (t)
in which: &SL&SPABidiBgassavare jndependently 1, 2 or 3: Ais a phenyl,
benzyl, alkyl, C3 6 saturated or partially unsaturat ed cycl oal kyl, a 6-

o % Eif'% bR 1098 SRR LEARS Dt A ey eeﬁé,ed from?
(r:] ont ai ni ngCCRB eec8p2O(Biel 3-bh twarspurehBed Hom Hrorersbe: Mdnbiaﬁe}/pﬂlepzﬁ"anons ar5e

et eroar o | to
6- nenber egi%l‘ 6 &2k i oa?%”PTﬁ%r‘#gfﬁﬁ’. 23 PORECE s ot AN i BRA

mM sucrose until use

10 The CCR8 membranes (50.6 mg/ml) were preincubated with Wheat Germ Agglutinin
SPA beads (4.05 mg/ml) in assay buffer (S0mM HEPES, 1 mM CaClLx2H,0, 5 mM
MgClx6H,0, 75 mM NacCl, 0.1% BSA) at pH=7.4 for 2 hours on ice. A 10-point dose-
response curve (final concentrations 50 uM, 16.7 M, 5.6 uM, 1.9 uM, 0.62 uM, 0.21 pM,
0.069 1M, 0.023 pM) was prepared by diluting compounds by serial dilution 1:3 in

15 DMSO. In the screening plate (Polystyrene NBS plates, Costar Corning 3604) 1l from the
DMSO solutions of compounds was transferred into each well. 1pl of DMSO was added to
the blank control wells and 1' pl unlabeled CCL1 (300 nM) was added to background
control wells.. 50 pl of the SPA bead — membrane mixture was added into each well.
Finally, 50 jl (30 pM) 1257 CCL1 (2000Ci/mM) was added to each well. Plates were then

20 incubated at RT with shaking (700 rpm) for 90 minutes followed by 30 minutes at RT
without shaking, The plate was read in a Wallac MicroBeta counter for 2 minutes / well.



~heteroatom-selected from0O, S or N, or pyridone; A being optionally
substituted by one or nore groups selected from 25 hal ogen, cyan, CE3, OCF3,
Cl-6 al koxy, hydroxy. Cl1.6 alkyl, Cl1.6 thioal kyl, SO2Cl1.6 al kyl, NR2R3,

am de, C,,6 al koxycarbonyl, -NX2, Cl-6 acylam no, -CO2H, C, _6 carboxyal kyl,
nmor phol i ne; widdeospigy! oxy optionally substituted w th oRETGE2WAESIPr oupS
sel ected from hal ogen, Cl-6 alkoxy, ClL.6 alkyl; or a 5 to 7 nenbered

het eroaromatic ring containing 1 to 4 hd¥eroatons selected from0O, S or N
optionally substituted with one or nore groups indepedently selected from
hal ogen, s Cl.6 al koxy, Cl1-6 alkyl; R2 and R3 are independently hal ogen or
Cl -6 al kyl yypfeafigatand R3 together with the nitrogen to which they are
attached fofma 6-nmenbered saturated ring optionally containing a further
heteroatom 10 B is a group R4- R5 where R4 is a bond, -N(R6)-, -R7-N(RS$)-
-N(R9)-Rt-, 0, Cl.4 alkyl optionally interrupted by NR1) or 0, C2-4

al kenyl of butadi enyl, or -SO2-N(RI R5 TS5 C=O0or S, R6, BY, R',
and RB{Z af g}’mfv.T fim‘mmxdﬂqtiy -6+ S“ €)I£5 220 RA 1s H Cl 6 alkyl or

Cl 6 carb5xyalck;okobaﬁioﬂ)qﬂl-(ﬂpﬂemben@@perndentIy Cl -4 agkyl or C3-5

cycl oal ky 25 E is phenyl, or a 5- or 6-nenbered arlomat i c
ring cont Bgd?aiﬁﬂ&a‘gds]@ﬂ%e er oat ons; Each R i ndependently repr esdnt s

Cl.6 al kod’l_%!}ﬂm_;;sﬂb_ﬂl_t_ul_ed_wih one_or nore_ hal ogens, CA4.6

cycl oal ky _ _ hal oc en, OCH2CN, .6 alkyl, OR jla 30
cycl oatk Qlﬂ%%&srl 95@ ;ﬁo@{&:}%@ﬂiﬂw 9

, S a phenyl or 5- or 6-nenbered saturated or
aromatic .W%MELmtnm and each optiaonally
substi t ut e8-teyz@ne-QHIMdmgheligsazdiiectied from C1_6 -alpkyl, hal ogen, |Cl.6
al koxy, CF %I)me{hoxy]% zy1}33§,9-

diazaspirof5.5]Jundecane trifilnoroacetate

All the compounds of the examples have an ICso of less than 40 pM.



"RIZa is Cl.6 alkyl or Rl2a is phenyl optionally substituted with one or nore
hal ogens, and WD 20051040167 PCT/ SE2004/ 001522 112 nis 0, 1, 2, 3 or 4;
provi ded that when E is phenyl, w+ x is greater than 2 and nis 1 then R
is not a phenoxy s group at the nmeta-position of the phenyl ring E, and
provi ded that when A-B is acetyl, tosyl or tertiary butyl oxy-carbonyl i
(t-boc), then D E-(R5)" is not benzyl. 10 2. A conpound of formula (1') and.
pharmaceutically acceptable salts, solvatHs or N oxi des thereof:

A~B~N (CH2)w (CH2)x~(CH2)Y\ E (R1) (CH2)z/N-,Dn (Il,) 20 in which: w X,
y and z are independently 1, 2 or 3; Ais a phenyl, benzyl, alkyl, C3.6
saturated or partially unsaturated cycloalkyl, a 6 25

menber ed- cycl oheteroal kyl ring containing 1 or 2 heteroatons selected fromO
or N, alkyl-aryl, naphthyl, a 5- to Th#&H¥8red heteroaromatic ring |
containing | to 3 heteroatons, a 9- or | O-menbered bicyclic heteroaromatic
ring containing 1 to 4 heteroatom; a phenyl -fused-5 to 6-nenbered

cycl ohet er 0di ki compaungd ofi fagnule () aedphasneceutically neceptabieselts coleatcs ard¥n 0, S or

N, or pyki dgRides Bedf-bei ng optional |y substituted by one or nore groups

sel ected from hal ogen, cyano, CF3, OCF3, Cl.6 al koxy, hydroxy, Cl1.6 alkyl,

- Cl.6 thioal kyl, S02CI _6 al kyl, NR2R3, am de, Cl.6 al koxycarbonyl, -NO2,

Cl_6 acyl amino, -C2H, Cl A carboxyal kyl, norpholine; 113 benzyl oxy

optional ly substl V{t;p?w\nth one or nore groups sel ected from hal ogen, Cl-6

al koxy, CI- 5 to 7 rrenbered het eroaromatic ring containing 1 to
4 heteroato se ected tionally substituted with one or
-nmor e groups mdemﬂgnt sel %c ed fr
CH Z/
e (D)
in which:

15 W, X,yand z are independently 1, 2 or 3;

A is a phenyl, benzyl, alkyl, Cs ¢ saturated or partially unsaturated cycloalkyl, a 6-
membered-cycloheteroalkyl ring containing 1 or 2 heteroatoms selected from O or N,
alkyl-aryl, naphthyl, a 5- to 7-membered heteroaromatic ring containing 1 to 3

20 heteroatorms, a 9- or 10-membered bicyclic heteroaromatic ring containing 1 to 4
heteroatoms, a phenyl-fused-5 to 6-membered cycloheteroalkyl containing at least one
heteroatom selected from O, S or N, or pyridone;

A being optionally substituted by one or more groups selected from

35 halogen, cyano, CFi, OCF;, Cy¢ alkoxy, hydroxy, C, ¢ alkyl, C, ¢ thioalkyl, SO.C,.¢ alkyl,
NRZR’, amide, C .4 alkoxycarbonyl, -NO,, Cy ¢ acylamino, -CO,H, C.¢ carboxyalkyl,
morpholine;



s Cl-6 alkoxy, Cl-6 alkyl; .. T-1 , R2 and R3 are independently hal ogen or
Cl.6 al'kyl, or R2 and R3 together with the nitrogen to which they are
attached forma 6-nmenbered saturated ring optionally containing a further
heteroatom 10 B is a group R4- R5 where R4 is a bond, -N(R6)-, -R -N(R8)-
-N(R9)-R10-, 0, d-4 alkyl optionally interrupted by N(R11) or 0, C2.4
al kenyl or 1,3-butadienyl, or -S2-N(R12}!: 15 R5 is C=0 or S2; R6, RS,
R11, and R12 are each independently Hor Cl-6 alkyl; 20 RO is H, CI-6 al kyl
or Cl.6 carboxyal kyl; R7 and RLO are independently -4 al kyl or

cycl oal kylbenzy@oi)s%ﬁonéllfglﬁ%hmt&ﬁwﬁa bt mﬁ@é \mrofs sBleoted Honfr nﬂﬁéaeée “aromatic

ri ng conta|n|ng o et er oat ons I'n epen feptesents
Cl 6 al koxa}/ Q%ﬁt@oﬁ@k}fy substituted with one or nore hal ogens,

Cycl oal kyl(ﬁla@asw, m&ﬁb@te@hk@fb}é&&%&ﬁc m@&g@mln@d?mete%n@se@éc@al frorﬁ)@"@ 30
OCH2RI | a, or gha1 d saturated

" or aromat .%N?%me%ﬁﬁ%hswﬁi BHi 0B or e %%rl%%&l)&ﬁ%@ﬂaﬁaleefagﬁr bhdlesa | y
substi tsut eth kaxyeCpy alkplk e groups selected from Cl-6 al kyl, hal ogen,- Cl -6
al koxy, CF3, or cyano; Rl2a is Cl.6 alkyl or Rita is phenyl optionally
substituted with one or nore halogens, and nis 0, 1, 2, 3 or 4; provided
that when I dnd Rohenytependentlsi imldgenhed, Ralkiys onBE and Rhespothyr githip: @trogde met a-

f d d I
Loy or - cRrtiet % e e P RO e R MR B MRS R BB EE Venay
is 3. A cdhnbuﬁdkm@ﬂ@ndlng toclaim1l or claim2, wherein w + xis not

greater, than 4 and y + z is not greater than 4 4. A conpound according to

an recedln cl ai erein A is phenyl, ridyl, or
y P B isga group R ”1; V\éﬂlwhere pheny pyrtey

R*is a bond, -N(R®-, -R™-N(R®)-, -N(R”)-R*-, O, C, 4 alkyl opticnally interrupted by
N(R“) or O, Cy.4 alkenyl or 1,3-butadienyl, or -SO,-N(R")-;

15
R’ is C=0 or SO5;

R% R® R! and R'* are each independently H or Cy¢ alkyl;
20 R%isH, Crg alkyl or Cy.¢ carboxyalkyl;
R’ and R'® are independently C;.4 alkyl or Ca.5 cycloalkyl;

Dis Cp.4 alkyl;
5

E is phenyl, or a 5- or 6-membered aromatic ring containing one or two heteroatoms;

Each R independently represents Cy_¢ alkoxy optionally substituted with one or more
halogens, Cy¢ cycloalkylalkoxy, Co alkenyloxy, halogen, OCH,CN, COC\ ¢ alkyl, or'"
30 OCHZR”"’1 or -S R126L
Rl la

heteroatoms and each optionally substituted by one or more groups selected from C.¢

is a phenyl or 5- or 6-membered saturated or aromatic ring containing one or two
afkyl, halogen, C,.¢ alkoxy, CFs, or cyano;

35
R%2 i Ci¢ alkyl or R s pheny! optionally substituted with one or more halogens, and

£



20 pyrimdyl, each being optionally substituted by one or nore groups
selected from hal ogen, cyano, CF3, OCF3, Cl.6 al koxy, hydroxy, C -6 alkyl,
Cl.6 thioal kyl, S02CI.6 alkyl, NR2R3, anide, Cl.6 al koxycarbonyl, -NO2,

Cl -6 acylamno, -CO2H, Cl -6 carboxyal kyl, norpholine; 25 benzyl oxy
optional Iy st5¥M40Ed with one or nore groups sel ected fPEMSENPHYET 2 Cl - 6
al koxy, Cl-6 alkyl; or a5 to 7 nenbereﬁzheteroaronatic ring containing 1 to
4 heteroatons selected from0O, S or Noptionally substituted with one or
nore groups i ndepedently selected fromhal ogen, Cl_6 al koxy, Cl-6 al kyl. 30
115 5. A conpound according to any preceding claim wherein RL is
OCHZCH=CH2, butyl oxy, propyloxy, cyclopropyl nmethoxy, benzyl oxy, ethoxy,
brono, netfydq, iclrl ®6p4; OCH2CN, fluoro, nmethoxy, CF3,; or OCH2 Rita where
R'o is tetrahydrofuran, tetrahydropyran, chlorothiazole or 5 ,.

-di net hyl oxazole. ,. 6. A conpound according to any one of clains | to 4,

\r/]m;arei n m@mvﬁegtmapw_hayﬁ iopheaylbw e idueeast tarroraid xi:isrlitﬁ%&bi@?lﬁi ﬁfnﬁbtﬁcﬁiy or 2
et eroato S R Xy is present in the ortho
posi ti 0%1 o] Oyﬁﬁghgne%op@%%%ﬁhﬁr%%ﬁﬁng% ording to claiml1l which is: 3

- benzoyl - 9- (2- et hoxybenzyl ) - 3, 9-di azaspi r o[ 5. 5] undecane,

3- ( 2- et hox yiskpreyidyd bat when AyB byeostply topylr Srtarg dabpixyecaftmn§l (-boceten B-

3-[ (6- chl oEeBy) isdiohb&azyy| ) car bonyl | - 9- ( 2- et hoxybenzyl ) - 3, 9- di azaspi ro

[ 5. 5] undecane, 15 .
(4-{[9-(2-ethoxybenzyl)-3,9-di azaspi ro[ 5. 5] undec- 3-yl ] car bonyl } phenyl ) di met h
yl am ne? 3 -(2-ethoxybenzyl)-9-[2-nethoxy-4-(nethylthio)benzoyl]-3

, 9- di azasppr oA[comphitiactErgamenla (") and pharmaceutically acceptable galts, solvates or N-

3-(4- but oxgbgnsﬁg% - 9- (2- et hoxybenzyl ) - 3, 9- di’azaspi r o[ 5. 5] undecane,

1- (4-{[ 9- ( 2X8tH8¥Benzyl ) - 3, 9- di azaspi r o[ 5. 5] under - 3-yl ] car bonyl } phenyl ) et ha
none, 3-(2-ethoxybenzyl)-9-(quinolin-2-ylcarbonyl)-3, 9-diazaspiro

[ 5. 5] undecane, 20

3-(4-tert-butyl be:qéplylvg -9- (2- et hoxybenzyl) -3, 9-di azaspi ro[ 5. 5] undecane,
4-{[ 9- ( 2- et hdkyhenz F)5 3, 9-di azaspi ro[ 5. 5] under - 3-yl ] car bonyl } benzonitrile,

3-(2-et hoxyf’benz 1)-9-(b- g@,t{Q?xy- 2- napht hoyl ) -3, 9-di azaspiro [5.5] undecane,

3-(2,3-dichloro 2§Qy 29-( -\gt hoxyf )(RB) 9-di azaspi ro[ 5. 5] undecane,

N n
y (CHz)Z/ \D

M)

20  in which:
w, X, y and z are independently 1, 2 or 3;

A is a phenyl, benzyl, alkyl, C;.¢ saturated or partially unsaturated cycloalkyl, a 6-

25 membered-cycloheteroalkyl ring containing 1 or 2 heteroatoms selected from O or N,
alkyl-aryl, naphthyl, a 5- to 7-membered heteroaromatic ring containing 1 o 3
heteroatoms, a 9- or 10-membered bicyclic heteroaromatic ring containing 1 to 4
heteroatoms, a phenyl-fused-5 to 6~membered cycloheteroalkyl containing at least one
heteroatom selected from O, S or N, or pyridone;

30
A being opticnally substituted by one or more groups selected from
halogen, cyano, CFs, OCF3, C.s alkoxy, hydroxy, Cy.s alkyl, Cy.¢ thicalkyl, S0,C.¢ alkyl,
NR?R?, amide, Cy.s alkoxycarbonyl, -NO,, Ci.¢ acylamine, -CO,H, C; carboxyalkyi,
morpholine; ‘



@<Awww'wwwwww'w

2-ethoxybenzy|) . 9- (3 )-3
, 3-di et hyl benzoyl ) - 9- (2- et hoxybenzyl ) -
-chl orob enzoyl)-9-(2-et hoxybenzyl)-3
- et hoxybenzyl ) - 9- (4- met hyl benzoyl ) -

3,
, 4-di chl or obenzoyl ) - 9- (2- et hoxybenzyl
 4- A
4-

9-di azaspiro [5.5]undecane, 25 3
3, 9-di azaspi r o[ 5. 5] undecane,
9- di azaspi ro[ 5. 5] undecane,

di azaspi ro[ 5. 5] undecane,

3, 9-di azaspi ro[ 5. 5] undecane,

nethoxybenzoyl
(

1~ 1

di met hoxybenzoyl ) - 9-( 2- ethoxybeﬁ- ) -3, 9-di azaspi ro[ 5. 5] undecane, 30
di chl orobenzoyl ) - 9- ( 2- et hoxybenzyl ) - 3, 9- di azaspi ro[ 5. 5] undecane,

- et hoxybenzyl ) -9- (4-i sopropoxybenzoyl) -3, 9-di azaspi ro[ 5. 5] undecane, 3
et hox yleRioxklyopBofaiynapitiey Withonedr dicag geRps eelddbeditndarase, C g

-chl or ben g#%f (2- et hoxybenzyl) -3, 9-di azaspi ro[ 5. 5] undecane,

, 3-di | )-9-(2-et hoxybenzyl)-3, 9-di azaspi ro[ 5. 5] undecane, 3S
3- (20rt Elttxx? renaetod- ibtdrdarnanptit hioy kntBinthedi @zZ6lspidaomssdleowe Gane), S

1
|3 { [ ge( 20?&%%’{%938@%&1]&%’6@8 v&j aozn% ' ro% Ero%%‘ Hl%%ped%n%l/ ]s qectc?c? Pr&!n}lﬁpo 1¥ l)dimeth

ebhoi&be&zy?ﬁhg%mﬁd(nethyIsulfonyl)benzoyl) 3, 9-di azaspi ro[ 5. 5] undecane
- (2- et hoxybenzyl)-9- (4 met hoxybenzoyl ) - 3, 9- dlazasp|r0[5 5] undecane, s
9-

[9-(2- thoxybe 9-di azaspi ro[ 5. S)unde yl]carbonyl
nyl ) dRegl n@i/ependenﬂy halogen or Cy.¢ alkyl, or R and R together with the nitrogen

et hOW‘QﬁlQH Ythoy~aPe ﬁt‘ﬂacﬁé@ RHREA AR ez s%ﬁﬂét@@ ﬁﬁg bg Rbm119lcHRERS
2-chl or.oi_soni coti noyl ) -9-(2-et hoxybenzyl) zaspiro(b. 5]undecane
2-ethoﬁ¥ﬁ@h§?ﬁ?ﬁ@m(3 (trlfluoronethyl)benzoyl] 3, 9-di azaspi ro[ 5. 5] undecan

9-
)
I
)
)-

N~ 1

4-
phe
2-

2 ethoxybenzyl) 9- (qui nol i n-4-yl carbonyl ) -3, 9- diazaspiro[5 5] undecane,

3- chIo ben 9 d| |ro 2] undecane,
2- (ben Fd& 15%ﬁ§§$? gy}%@§§%%3§%8§¢?d§naé4@F%‘%WBB Lg"bzaspiro[S.
]undecanéKR,DérO{@z{akanénzyﬁdxywhandyh]{Ebgﬂ@ﬁ
}carbonyl)phenyl]d|nethylanlne IS

3-[ 2- ( enzyl oxy) benzyl ] - 9-[ 2- met hoxy- 4- (et hyl t hi o) benzoyl ) - 3, 9-

di azaspi r & 5 Srurndééane,

1- (4-({9-[ 2- (benzyl oxy) benzyl ] - 3, 9-di azaspi r o[ S. 5] undec- 3-yl ) car bonyl ) phenyl
et hanone.
% I 2- (benRyi BxP) bend farg e indepgndentydy by Cas gk azaspi r of 5, 5] undecanc,

3-[ 2- (benzyl oxy) benzyl ] - 9- (qui nol i n- 2-yl car bonyl ) -3, 9-di azaspi ro[ 5. 5] undecan
, 20

[ 2- @Benf&F%§y§b@ﬂ§$ﬂf(§6 APORVHKY: 2- met hoxybenzoyl ) - 3, 9- di azaspi r o[ 5. 5] und

cane,

-(
(
(
(2 ethOﬁylbenz(}{lpR Rwherrlfluoronethyl)benzoyl] 3, 9-di azaspi ro[ 5. SJundecan
-(
-(
-

Lasplro[S 51undec 3- vyl

e

3-

e
R” and R are independently C4 alkyl or Cs.5 cycloatkyl;
Dis Ci.4 alkyl;

23
E is phenyl, or a 5- or 6-membered aromatic ring containing one or two heteroatoms;

Each R independently represents C,_¢ alkoxy optionally substitqted with one or more
halogens, C4 cycloalkylalkoxy, Ca.¢ alkenyloxy, halogen, OCH;CN, COC/ alkyl, OR”a,
0 OCHRM or -S-R"™



"3-({9-[2-(benzyl oxy) benzyl ] -3, 9-di azaspi r o(5. SJundec- 3-yl ) car bonyl ) benzoni tr
ile, 3-[2-(benzyloxy)benzyl)-9-(4-tert-butyl benzoyl)-3,9-diazaspirof

5. 5] undecane, 4-((9-[2-(benzyl oxy)benzyl]-3 9-diazaspiro[5 5] undec- 3-yl }
ear bonyl ) benzonitrile,

3-[2- (benzyl oxy) benzyl ] - 9- (4- nor phol i n- 4 beenzoyI) 3, 9- dlazasp|r0[5 5) undec
n zs

- (benzyl oxy) benzyl ]1-9- (2, 3- dlchlorobenzoyl) 3, 9-di azaspi ro[ 5. 5] undecane,
(benz¥loxy)benzyl] 9- ( 3- net hoxybenzoyl ) - 3, 9-di azaspi r o( 5. 5] undecane,

E benRyl axy phawzyt §-8-6 ﬁﬂﬂb&hﬂ'@ﬁbﬂé@lﬂéﬁ)ﬁhéﬂ&ﬂ@g @hmmafbﬁ@bﬁwﬁi undecane,
- (

- (

wwwwwwm

ben | 0x dlazasplro decane,
ben F@ﬁ%ﬁ@ﬁéfﬁ@ @Qt%ﬁaﬁﬁfﬁ??%g%%e 0F TROIR BEOIRS SFLPY Cgfrg‘}n:ﬂdiec ane,
benzkiybkgiphen £31;lalkdx ¢ 3Ty, di aeihbpoxybenzoyl ) - 3, 9- di azaspi r o[ 5. 5]undecane
benzy%oxy)benzyl]- - (4-isopropoxybenzoyl ) -3, 9-di azaspi r o[ 5. 5] undecane,

2- (
2 (benBy T ox§)-bakylyi]R ‘6" s phewplophionally-<sbgitdtd wathpine of 5105 haioemamad
(benzyl oxy) benzyl ] - 9- (2- chl orobenzoyl ) - 3, 9-di azaspi ro[ 5. 5] undecane,

00000000"

2-

2- (benzyl oxy) benzyl ]-9-(2, 3- dlnethoxybenzoyl) 3, 9-di azaspi ro(5. 5] undecane
s 3-[20(bHenzyd ¥y benzyl ] - 9- (1- napht hoyl ) - 3, 9- di azaspi r o[ 5. 5) undecane, WO
5/ 040167 PCT/ SE2004/ 001522 117
- (

c
2-
(

_OOO
—

grgbgﬁ {( b;{}éyl O% benzyl L ?fﬁgd gllsalz?hseger ?s[ gotﬂ#h%gggy g3r_oup at the meta-
Gbenpyﬁ@%ydmﬂa y&ﬁdgn E met hoxybenzoyl ) - 3, 9- di azaspi r o[ 5. 5] undecane,

4 {9-] 2- (benzyloxy)benzy ]-3,9-di azaspiro[ 5. 5] undec- 3-yl } car bonyl ) phenyl ] -

i et hyl

2 ( ben%éaR BB o0 A BB o o7 S5 Yo 9 e 81 B undecar

o 18 not benzyl
2- (benzyl oxy) benzyl ] - 9- [3 (trifluoronethyl)benzoyl]-3,9-diazaspiro[5.5]un
ane,

i
C
-[2 Cbenzyloxy)benzyl] 9-[4-(trifluoronethyl)benzoyl]-3,9-diazaspiro[5.5]un
C
- [

I—|Q_

(9]

ecane, 3. A compound according to claim 1 or claim 2, wherein w + x is not greater than 4 and y
2- (ben onx §¥% -9- (quinolin-4- ylcarbonyl) 3, 9-di azaspi ro[ 5. 5] undecan
, 10 3- beﬁ?& 55“{ Hpoxybenzyl ) - 3, 9- di azaspi r o 5. 5] undecane,

-benzoyl - 9-[ 2- (t et rahydr of uran- 2-yl met hoxy) benzyl ] - 3, 9-di azaspi ro[ 5. 5] undec
e,

-(2-pr opoxyg‘e Omﬁoi‘l{l% cﬁf/drl%l E—”@’-%}'F%eg% ocrllaﬁpj W%‘ eﬁ”%ib‘al% %%nly} é)[ygd}é]I Uhdec ane,

3 ( 2- iz obpyoxydybreagh Iyelﬁg @pmnaﬂwmummtecbb3b0mw¢r)m<3;e@dmmzsalspued &f8:5] undecane,
3- (4-chl orobenzoyl) - 9-[ 2- (pyri di n- 2- yhnet hoxy) benzyl ] - 3, 9- di azaspi ro[ 5. 5] und

ecane, is 3-{

[9 (2- |sob@i@é@@@éﬁ@ypﬁza@@?ﬂﬁhz&%KY:&{YQHKVUGHG@@L Gy e BerlyPPYarAdailt ril e,
3- (2- i soburGRY hendy, 0, ARy EABR 2ZN0D,C 81 PARYInmS, LOHFRZAS Rkl UNdecane,

morpholine;

OOQJ OO('D OOD.OOQ.OOCD OOU'I'_'OO‘<'_'N“
>

25 benzyloxy optionally substituted with one or more groups selected from halogen, C;.4
alkoxy, C.5 alkyl;
_or a5 to 7 membered heteroaromatic ring containing 1 to 4 heteroatoms selected from O, S
or N optionally substituted with one or more groups indepedently selected from halogen,
C)¢ alkoxy, Cy.g alkyl.

30



3 (2 |sobutoxybenzyl) 9 (pyrlnldln 2-yl carbonyl) -3, 9-di azaspi ro[ 5. 5] undecane
3- (2-i sobut oxybenzyl ) -9- (pyri m di n-4-yl car bonyI ) -3, 9-di azaspi ro[ 5. 5] undecane

3 (2-1 sobut oxybenzyl)-9-(pyrimdin-5- ylcarbonyl) 3, 9-di azaspi ro[ 5. 5] undecane
, 20

3-(4- chlorobenzoyl) 9-[ (6-isobut oxypyridin-2-yl)nmethyl]-3,9-di azaspiro[5.5]u
ndecane, '2-(4-chlorobenzoyl)-7-(3-phenoxybenzyl)-2,7-di azaspiro[ 3. 5] nonane,

2-benzoy |b 3- (@E@hmwwawg)tg %nfpﬂ:bé:ﬁ?@ alafé@[xﬁrlae'iélﬁmaﬂQCHZCH =CH, 4
3-(2-1s0 uf)u X%xgaf,nngpgfloxy,(cg)rgl%ro%gf metl?ox\gf ge{inrz ox gthoxy, brolrr?oz %'1543 fl}gloéh?fo 5] undecane
3 (2- |sobuﬂﬁ%yﬁéhﬂybmrﬁmﬂpnyﬁE@Km 4-yl carbonyl) - 3, 9-di azaspi ro[ 5. 5] undecane

, 25

3-(2-isobut oxibenzyﬁr?&(ms/ﬁtr&h%drﬁ ar%a(})lx O}Jy@n hgﬁ Ehé%zf)) %r[5.5]undecane,
3- ( 2- i sobutdimefyderazble- 9- (pyri di n- 3- yI car bonyI }~-3,9- di azaspi ro[ 5. 5] undecane,
3-(4-chl orobenzoyl)-9-[3-(pyridin-2-yl met hoxy) benzyl ] -3, 9-di azaspi ro[ S. 5] und
ecane,

3- (4- chl or 6befixeyppund 9@0@%tqﬁnmmpﬁn@mky}‘be}vmlpwegﬁdﬁ@bmwmps 5] und
ecane, 3- ﬁf%mfbéfeﬁlékamﬁl&r?n:g %@aﬁlﬁgm@%&&oé@ﬁs %a&a%ga ?xgﬁh‘fp‘gﬁlﬁéﬁf’s 30

3- (2-1i sobut oxyb enzy t hi enyl'car bonyl ) g- |azas |ro ecane,
3- (4- chIorB%@ﬁ%BVTW(@WP?9$§B%Gf6%@Benzyl) 3, 9- di azaspi ro[ 5. 5] undecane,
3-benzaqgyl - 9- (2- |sobutoxybenzyl) 3 9- di azaspi ro[ 5. 5] undecane,

3-furoy i %2 |so$ut 0X ch?i ﬁ ?lcgll .azaspiro[ 4. 5] decane,
8- (2-i sobtiit BAZ §FopPL n%t 3l S phidhi¥. 5] dec- 2- yl ] carbonyl } qui nol i ne, 3s
2-(2-i smbmcgrwt(erahdxybang})ea aziega@spi@ [#5Rhdeand- yl ] car bonyl } qui nol i ne,

[

[

2 o Rl LG 651 i s leag oL 51 decane. Vo
4-chl or Mﬁéiﬂdﬂvﬂopyﬁdl(l@-yB@bhmnﬂy%@?ﬁ&b%@ni’YmBé?thsiFﬂSPlﬂﬁ[ﬂ Himoare,

(4- chl or pheazoXdlaxy f REREYS STbnde 1 AEARBIL O in gh EONANam
géggﬁéc | 3. (é eihozlybeer:léz(y) 9- [2 metﬁ}%thyltbm)ben&?yﬂ 3 9@2.235% 5' Safm dsep();;nreo[ 5.5]un
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N- ( 4- chl or dpRepbujoxgbgrzyl)detpytidinybragejil)-2 7 -dazdspind3 flnovfis, 5] undecane- 2- car bo
xam de, “2-(pvridin-2- -2 8-di i
N-(4- chfsor cngéﬁobluic{xg?%nzzyi)é’l 0 53[1 )lgy}gﬁazrbcl,riy.l)zz,’%-déaizg_?érg é%?]gf%ng’] decane- 7- car boxa
ni de, -1sobutoxybenzyl)-9-(pyridin= -ylace¥yl -3,9-diazaspiro[5.5]undecane, ,

N- ( 4- chl or Gpladmbujoxybénzyl)Dofpytidixyhencyil)-3 2-daxdbsizofs plundécdnd] nonane- 2- car boxa
m de, 25 ; g s 2 0L : |

N- (4- chl or (%Ib(%él?ﬁ/ “ﬁ"-"él??“ﬁ Pk 25%(? oo )Db 2Py Ui gl%%sp %‘f[éis\'})?ﬂﬁf’gﬁ’e- 2- car boxa
m de, -(2-isobutoxybenzyl)-2-(pyridin-2-ylcarbonyl)-2,7-diazaspiro[3.5nonane,

9- (2-i sgbutisvigandskybediyl) 24 yREkyI-Poabyty s i@ dirofs. ImdhAgasPi 1 o 5. 5] undeca
ne- 3- carbof mé(;j@ o . .

N-[ (4-chl or G@H fopabenesPyi-sogeqinoylsh hidiagaspiali,Sinmase . di azaspi r o 5. 5] undeca
ne- 3- car bax@rsabetox¥Benzyl)-9-(1-oxidoisonicotinoyl)-3,9-diazaspiro[5.5jundecane,

9- (21 S0bu,RREYL b 2 TELRLEAGHA3Y) § Sl HARERA 01 8- 5] undeca

ne- 3- car box r%\ :

N[ (4- chl oPdpH&Ryimidazrk bil)bynzoyll-9-(2 Swbutos Xyaseylry 19y digzaspigif 5.2 hwdeaand.5. 5] undeca

gei g‘ _ C%Lb%ﬂﬁ(ﬂﬁsothox ben:éyl)—Sz9édiazlasph|'ot[5.5]u|ndec-3gl]caarbone){l}pm?din-Z(lH)-%IaeéCane 35

-(2-isobu nzyl ) -9- (2-1 bl sy -3, 9-di azaspi r.o[ 5.,5].u :

3 (2-1 sobuts é@iﬁ%\l‘%ﬂé@@ﬁﬂ&ﬁ&r@éﬁ% Stde BT ke,

3- ( 2- i sobut3eRyibebnimxlyher@y()P-BeZistetrizoh{iy))bS&10yiJi3frdapispod[5.5Mndacacane,
3-(2-isobutoxybenzyl)-9-(2-methylisonicotinoyl)-3,9-diazaspiro[5.5]Jundecane,

3-[2-(cyclopropylmethoxy)benzyl]-9-isonicotinoyl-3,9-diazaspiro[5.5Jundecane,

36 3-[1-(2-isobutoxyphenybethyl]-9-isonicotinoyl-3,9-diazaspiro[5.5Jundecan,
3-[(6-isobutoxypyridin-2-ylymethyl]-9-isonicotinoyl-3,9-diazaspiro[5.5jundecane,
3-[(6-isobutoxypyridin-2-yh)methyl]-9-(pyrimidin-4-ylcarbonyl)-3,9-
diazaspiro[5.5]undecane,
3-isonicotinoyl-9-{2-[(2-methylprop-2-en-1-yl)oxy]benzyl }-3,9-diazaspiro[5.5Jundecane,

35 3-isonicotinoyl-9-(2-phenoxybenzyl)-3,9-diazaspiro[5.5]undecane,
3-(2-isobutoxybenzyl)-9-[2-(2H-tetrazol-3-yl)benzoyl]-3,9-diazaspiro[ 5. 5Jundecane,
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3-(2-isobut oxybenzyl)-9-[(3-net hyl phenyl ) sul fonyl]-3, 9-di azaspi ro[ 5. 5] undeca
ne, 3-(benzyl sul fonyl)-9-(2-isobutoxybenzyl)-3, 9-di aaaspi ro[ 5. 5] undecane,
3- (2-i sobut oxybenzyl ) -9- (i sopropyl sul fonyl) -3, 9-di azaspi ro[ 5. 5] undecane,
3- (2-isobut oxybenzyl)-9-(3-thienyl sul fonyl)-3,9-diazaspiro[5. 5] undecane, s
3-1(2,5-di methyl -3-furyl)sul fonyl]-9-(2-isobutoxybenzyl)-3,9-di azaspiro[5. 5]
undecane, 3-[(3,5-dinethylisoxazol-4-yl)a fonyl]-9-(2-isobutoxybenzyl)-3, 9-
di azaspi ro[ 5. 5] undecane,
2 {[9-(2-isobut oxybenzyl) -3, 9-di azaspi r o[ 5. 5] undec- 3-yl ] sul fonyl } benzoni tri

4 {[9 (2-1 sDIPRIs %C@/rllgyllz)(lé o2 W&glé‘gﬁ?tp?ﬁy%be@]'ﬂmg diazaspifol P18 b enzoni tri |
e, 4-{[9-(2- xsobutoxybenzyl) 3.9- dlazasplro[s 5)undecane-3- yl]carbonyl}benzcne
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ane, 3=(4-chl 1)-9-[(2-isob 1 -
3 (2-1 so'rbut oxeéce(rjlrz‘)bcnmg) I!lslot 1rltg}ﬁ) dﬁ E)?Sthy‘] % dlﬁzaép Ir%[S 3 lfrlrdgTagc’S] undecan

tsobutoxypyn m-3 yl)mcthyl] 9- 1somcotxnoyl -39 fllaza‘iplrofs 5]undecane,
3 [ (2- chl or aphsRsBulskybiritiy-81yl Pndtid - S opHingimbepiedbinyd)-99di azaspi ro[ 5. 5] undeca

3- [ (4-chl or GAFSPIALY SINOASHE - 9- (2- i sobut oxybenzyl ) - 3, 9- di azaspi r o[ 5. 5] undeca
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2- [(4 chi or%l?'f’é‘ﬁwg sul fonyl]-7-(2-isobut oxybenzyl )-2,7-di azaspiro[ 4. 4] nonane
N-(2,3-dihydro-1,4-benzodioxin-6- yl) -9-(2-isobutoxybenzyl)-3 9 -diazaspiro[5.5Jundecane-
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g?l(Z-i sobut eaxydxemidel ) - 9- (qui nol i n- 8-yl sul fonyl ) -3, 9-di azaspi ro[ 5. 5] undecane,
25
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enzoi c ethyl N-{[9-(2-isobutoxybenzyl)-3 9—d1azasp1ro[5 S]undec 3- yl]carbonyi}glycmate,
N-cyclopentyl-9-(2-isobutoxybenzyl)-3,9-diazaspiro[ 5.5]undecane-3-carboxamide,

a0



aci d, nethyl
3-{[9-(2-isobutoxybenzyl)-3, 9-di azaspi ro[ 5. 5] undec- 3-yl ] sul fonyl }t hi ophene- 2
- carboxyl ate, 35
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3-(2-isobut oxybenzyl)-9-[(4-net hyl -3, 4- glilhydr 0-2H- 1, 4- benzoxazi n-7-yl ) sul f on
yl]-3,9- diazaspiro(5.5]undecane,

3- (2-isobut oxybenzyl)-9-[(6-norphol i n-4-yl pyridin-3-yl)sul fonylj-3.9-

di azaspiro] 5.2(5#'{ undecane, S ] ) _

3- (2, 3- di hy¥bZet-dichlerpbsrailaPr{Zispbefoxybergil)y3,8-diazaspirobi longdserez3H ) - 3, 9-
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5 ([9- (2- 1 SEBLES MR pponso o3 0 demniros Sty Jog oAl RO PFEHS 01
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de acid, [N-R-(4eth@pheaghethpiyherzobu)oxFodizi)-a padipiasitd]s Sjunde@ae3- y1 | - 2-

oxoet hyl } henyl,)am no Jacetic acid,

5-([9-( 2.1 & %Bf‘ enzyl ) - 3, 9-di azaspi r o[ 5. 5] undec- 3-yl Jcar bonyl } t hi ophene- 2
- car boxyl i O-(2iisobaitaixgibenzyl)-N-(4-isopropylphenyl)-3,9-diazaspiro[ 5.5 Jundecane-3-carboxamide,

( 2E, 4E) - 6- f]\g-E%—%ahéﬂﬁﬂ?l?@%@ﬁ%ﬂ&{ygbn%ﬂ%%%ﬁﬁiﬁ&ﬁﬁﬂnﬁ%ﬁ&?u%ﬁ?ﬂo]térﬁfd@,xOhexa- 2,

4-di enoi c . . .
6- (9- (2-i sdvdrissbpnEybsnzyDV-GC-melypbemind 8- dizasrirels Jupdacans-3cyhesamids-c aci d,
I( 5?, { 2E 19-( %@mimgtmymmaW-I%ﬁas&yljihaz;a)snDera{zﬁspEab{mq«iﬁde&ané-zJ-—cﬁbm&a@yI } pheny
acetic - aci . . )
3-([9-( 2-i '@[}f%@?{}B‘gﬁ%’}ﬂ?tj\é,(%@g'fhgg’ggnaﬁ])f %??}ﬁ%’ﬁ{&&%ﬂg{l ‘?°3‘E:eé?‘8%rﬁ‘§/’f”;¥‘?‘1% pyrazol
e-5- car box¥H3,&dmblodgphenyl)-9-(2-isobutoxybenzyl)-3,9-diazaspiro[ 5. 5Jundecane-3-
(2-(9-(2-1 sohdkasybenzyl) - 3, 9-di azaspi ro[ 5. 5] undec- 3-yl ] - 2- oxoet hoxy} acetic
aci d, L . .
3- (4- chl or dhEntéiphloraphenyl)-p-A2-dsohpiorykspailkdiliazaspiobi abpfacane-3: (i azaspir o[ 5. 5
] undecane, cadoxamide, _ .
3- (4-chlor Qb BNz Pthdorepikdyf-8- TR BRI DOERAYHo S5 RndldgasP! T ol 5. 5] undeca
I 2- (t ert -datboyditideo) benzyl | - 9- (4-chl or obenzoyl ) - 3, 9- di azaspi r o[ 5S] undecane,
- (4- chl or gbenzgylohndivh-(RKbbibRbémy) DO URSREH s SfuRtcciR 228Pbdxahtied] undecan
" (4- chi or dbéhsidgrophanyb B (sisohueryssimiig hiftiszaspioltradasone 76280494 s pi r of 5. 5]
ecane, N-(4-chlorophenyl)-7-(2-isobutoxybenzyl)-2,7-diazaspiro{4.4]nonane-2-carboxamide,
25 N-(4-chlorophenyl)-7-(2-isobutoxybenzyl)-2,7-diazaspiro{3.5]nonane-2-carboxamide,
9-(2-isobutoxybenzyl)-N-|(4-methylphenyl)sulfonyl]-3,9-diazaspiro[5.5Jundecane-3-

n
3-[
3-(
e
3-(
und

n

carboxamide,
N-[(4-chlorophenyl)sulfonyl}-9-(2-isobutoxybenzyl)-3,9-diazaspiro{ 3.5 Jundecane-3-
carboxamide,

30 9-(2-isobutoxybenzyl)-N-[(2-methylphenyl)sulfonyl]-3.9-diazaspiro[5.5]undecane-3-
carboxamide,
N-[(4-chlorophenyl)sulfonyl]-9-(2-isobutoxybenzyl)-2,9-diazaspirof5.5]undecane-2-
carboxamide, '
3-(2-isobutoxybenzyl)-9-(2-thienylsulfonyl)-3,9-diazaspiro[5.5Jundecane,

35 3-(2-isobutoxybenzyl)-9-(phenylsulfonyl)-3,9-diazaspiro[5.5jundecane,
3-(2-isobutoxybenzyl)-9-(propylsulfonyl)-3,9-diazaspirof5.5[undecane,



2- (2 {[9 (4 chlorobenzoyl) 3, 9-di azaspi ro[ 5. 5] undec- 3-yl | net hyl)

phenoxy) benzonitxile, 30

3-[2-(allyl oxy) benzyl]-9-(4-chl orobenzoyl)- 3, 9-di azaspi r o[ 5. 5] undecane,

3-[ 3- (benzyl oxyrha § - 9-(4-chl orobenzoyl) -3, 9-di azaspi ro[ 5. 5] undecane,
3-(4-ch|orobenzoyl?%g?{4-phenoxybenzyl)-3,9-diazaspiro[5.§%ﬂ#ﬁ%@ﬁﬁ%@ﬁMD
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3-(4-chl orobenzoyl)-9-[2- (4- et hyl phenoxy) benzyl ] -3, 9-di azaspi r o[ 5. 5] undecan
e,

3 L2 (4-tegts Db X BRI G toRedy B 8 A8 o S Sfuidezas P! 1 oL 5- ST und

ecane,
3- (4- chl or 34enmzeyiljon§D iR Belmharybpivytiel§-linexmspirb[|5- Gudedarz aspi r o[ 5. 5] undecane

3 (4-chl or 81;%}150butf’3(yb§m[yl) gﬁ‘s??“’%ﬂsulﬁ’nﬁ% 3 %%lg%asg}]lr?[sf ]budgfaélfas pi ro[ 5. 5] undecan
e, s 3-(4- éﬂ?wb@e&%wm ($-shierigufonyl)-a Srdivasspisal§ Shedesep.benzyl } - 3,
di azaspkr op (5. Elﬁ@ﬁﬁ@-ﬂffuryl sulfonarl]-Q (2 1sobutoxybenzy1) 3,9- dmza 51:0[5 SJundecane,

2Cgﬁe?hl or gtt&nf 8%16%11}’%8(;)(21251 4- yl)sulf% 9(9 r}seorl;') ?o%’&t?e%% -3,9- drazaspir o[ 5. 5] und

3- (4- chl or dlaessppyfb Sl @rde@mg( 2- f | uor ophenyl ) t hi o] benzyl } - 3, 9-di azaspi ro[ 5. 5] un
decane,

3- (4 chl or SHERZSPS GO PRI T S gy %3“%de°-3y¥i“£f°@ylhbeg%%%%#ero[ 5. 5] undecane
, 10 3-(4- &Hi%%ts@bﬁ nzgl)(3z91d99@aﬁmrgﬁéyﬁimﬂzsw3)yl ubforiyl fheagquiitrity, 5. 5] undecane,

[2- (ah! ybapy ﬂahsvl gt(grizdmok Fenzy] @Zeﬁﬁﬂi 1&[ §5 fhaeaage,
4-chl or *EZ )} chI %%Iﬁengﬁ % ﬂlz i ro] 3.'5] nonane,
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- chk or ghenz givle }h'ﬂ'lbzﬁlfaﬁb’lr5-91)@:11%ny1|]19x(2)1m1?0¥c;yi)en%57z13‘3cb azaspi ro[ 3. 5] nonane,

-chl or benzp )m 2 f | uor o- 3- phenoxybenzyl di azaspi ro[ 3. 5] nonane,
- chi or ’&@"?E’G PIBWeeANEs o bt oxybenzyl ) - 2, 7- di azaspi r o[ 3. 5] nonane,

- (al | yBaxy Rhenzosafliazel(dylstifanybsezisyiutox3banayl ) ddpaspl3[sH makeme, 20

b | 7
f:megfJ@%‘%ﬁ?@%ﬂgfgéﬁl@r@ﬁé"g’ﬁﬁ"%@%ﬁé% S BB S Balt PR e
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25 3-[(5-chloro-1,3-dimethyl-1H-pyrazol-4-yDsulfonyl}-9-(2-isobutoxybenzyl)-3,9-
diazaspiro[5.5]undecane,
3-[(4-tert-butylphenyl)sulfonyl]-9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5Jundecane,
N-(4-{[9-(2-isobutoxybenzyl)-3,9-diazaspiro[ 5.5Jundec-3-yl]sulfonyl }phenyl)acetamide,
3-(2,1,3-benzothiadiazol-4-ylsulfonyl)-9-(2-isobutoxybenzyl)-3,9-
30 diazaspiro[5.5]undecane,
2-hydroxy-5-{[9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5Tundec-3-yljsulfonyl }benzoic
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methyl 3-{[9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undec-3-yl]sulfonyl } thiophene-2-
carboxylate, _

35 3-{[4-(2-furyl)phenyl]sulfonyl }-9-(2-isobutoxybenzyl)-3,9-diazaspiro[ 5.5Jundecane,



2- (aIIonxy)benzyI] 2- (4 chl or obenzoyl ) - 2, 8-di azaspi ro[ 4. 5] decane,
3- (benzyl oxy) benzyl ] - 2- (4-chl or obenzoyl ) - 2 8-di azaspiro[ 4. 5] decane, 30
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4- chl or obenzoyl )-8-[ 2-( 3- chlorophenoxy)benzyl] 2, 8-di azaspi ro[ 4. 5] decane,
4- chl or obenzoyl ) - 8-[ 2- (4-fl uor ophenoxy) benzyl ] - 2, 8- di azaspi ro[ 4. 5] decane,
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] deca

2- {[8 (42c£[ﬂ GrispuprabenzyD-3-dinzaspicelS Shinde s B ylearbonyl | heprdig k4idhenoxy) benzon
|4 I ehlm 2-{[9- (2-1sobutoxybcnzyl)-3 9-d1azasp1ro%5 S]undec—3 ylll)carbonyl} henyl)acenc amd,} ) g
zagpi ?g?ée@§ 8% &Qghléto ﬁ:@[’éﬁ) SJ:B CllaZﬂSper 5 g]uncﬁacﬁ -yi carbongﬁ Eeny) ceteur:] %md e
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4-chl oro X benzyl) 2, 8-di azaspi ro[ 4. 5] decane,

4-chl or o%&%‘gm% éa%“ @8&‘{1{3% 1?ébut oxy) benzyl ]-3,9-di azaspiro[ 5. 5] undecane
3-(2-et hir)kWéﬂiqhu}oxgbf(mylﬂ-I3LR3dleme@[§15)ur@¢c93-dl]aarhmlhb{oﬁhe&]adﬁ@dmmhq

2- et hoxy, zyl)-9-(4-nitrobenzoyl)-3, 9-di azaspi ro[ 5. 5] undecane, is
4-chlor obenzoyl ) - 9- ( 2-i sobut gxybenzyl -3 9-di_.azas |ro[5 5]undecane
| Sobut GRS b5 oD b Rtte S oS haA fsane
4-fl uor ofggnzoyl ) 9 (2 i sobut oxybenzyl ) -3, 9-di azaspi ro[ 5 5] undecane,
2;?[)8;]; é ngfé %‘}%ﬁﬁ% eé%é%pub[% Squnadégﬁ psh]l’é) bRotek SSe S ,

2-i sobut(6x{32b[§|=(2y$d3u®xybdﬂ23dyﬂﬁedlazasgitcxmﬁbmdgd J-y3; 0exticthyHppeuybpeti6] undecane

2- |soqbutox benzyl)-2-[ 2- Smethylsulfon | ) benzoy IL 2,8-di azaspi ro[ 4. 5] decan
E/ (2-1sobutoxybenzyl -3,9-diazaspiro{5 SYundec—S- Tlcarbonyl }-1H-pyrazole-5-

[ 4- chl or ocaaﬂxgﬁ@ faid sul fonyl ) benzoyl ] - 8- (2-i sobut oxybenzyl) -2, 8-di azaspi rof
. 5] decane,
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{2-{9-(2-isobutoxybenzyl)-3,9-diazaspiro[ 5.5 Jundec-3-yl]-2-oxoethoxy} acetic acid,
3-(4-chlorobenzoyl)-9-(2-[(2,6-dichlorobenzyl)oxylbenzyl }-3,9-diazaspiro[ 5. 5]undecane,

o8 3-(4-chlorobenzoyl)-9-[2-(2-methoxyphenox y)benzyl]-3,9-diazaspiro[ 5.5]undecane,

3-[2-(tent-butylthio)benzyl]-9-(4-chlorobenzoyl)-3,9-diazaspiro[ 5.5]undecane,
3-(4-chlorobenzoyl)-9-[3-(pyridin-2-yloxy)benzyl]-3,9-diazaspiro[ 5.5}lundecane,
3-(4-chlorobenzoyl)-9-[(3,5-diethoxypyridin-4-yDmethyl]-3,9-diazaspiro[ 5.5 jundecane,
2-(2-{[9-(4-chlorobenzoyl)-3,9-diazaspirof 5.5Jundec-3-yl)methyl } phenoxy)benzonitrile,
30 3-[2-(allyloxy)benzyl]-9-(4-chlorobenzoyl)-3,9-diazaspiro(S.5jundecane,
3-[3-(benzyloxy)benzyl]-9-(4-chlorobenzoyl)-3,9-diazaspirofS.5Jundecane,
3-(4-chlorobenzoyl)-9-(4-phenoxybenzyl)-3,9-diazaspiro[ 3.5]undecane,



8- (2 |sobutoxybenzyl) 2, 8-di azaspi ro[ 4. 5] dec- 2-y1] car bonyl } ni coti nam de,
- i sobut oxybenzyl ) -2-[ (2- nor phol i n-4-yl pyridi n-3-yl)carbonyl]-2,8- 25
aspi ro[ 4. 5] decane,

2, 6-di et 3-yl bonyl ] - 8- ( 2- but b d
]decalnge WOoxyBMid1gH N- 3-yl ) car bonyl ] - 8- (2-1 sobut oxybenz 'I)fsm(]m/om's?zzasm ro

, 4- di met hoxybenzoyl ) - 8- (2-i sobut oxyhenzyl ) -2, 8-di azaspi ro[ 4. 5] decane,
(4 chl orobenzyl ) sul fonyl ] - 9- ( 2- et hoxybenzyl ) -3, 9-di azaspi ro[ 5. 5] undecane,
2- |sobutoxybenzyl) 2-[4- (et hyl sul fonyl ) benzoyl ] - 2, 8- di azaspi r o[ 4. 5]

ane,

2-i sobut SaksrianoRAnyod)-PA2 (e rpbgngxRhoRsy i -B o0 e snie)s Flunderags.az aspi r o[ 4. 5
Z alr; ei 3b[2 (4-tert-butylphenoxy)benzyl]-9- (4—chlorobenzoy1) 3 ,9- dlazasplro 5. S]un%ecane
ut ox iazas ecane,
4-{[ 8- ()zé @%ﬁ}% oxy%?(lﬁgﬁ@gﬁlﬁf% %{z]"ﬁ%%%?ﬁ Hgas glé‘aﬁ?%m| } phenyl ) et h
none Pj[z-ﬁ‘l ﬁzonoshﬁmxyjhmﬂw )imZa@}rdESai]aﬁdecarm[ 4. 5] decane,
b | | 35

e cﬁfso'r ?"@L&‘%ﬁ‘*&%ﬂn%é R e R B s s T o[ 4. 5] decan

dlazaspn'o[S %flﬁnfecane

- i sobut3eydhesiabenyoyd)-9 4214 divhldrsbidnydyiemzay.b Jo-Raspit s 3pRideQh4. 5] decane,
-i sobut OQ qhlorg eln?obﬂ) ?é%% fegrgphonyiiiolhenayly-3,9-diagaspirols lynsiecensy decane,
, 3-di ch+ (ér@b&@heow})l) 8-(¢-Tupwebpharypenzyl)-3.91iSasiimi 2§ hindajhde, 5] decane,
but 4.5]d
e ﬁ% Béﬁnz 3%2@%?}4@’@&%&%@? R, P ST decane, s
-i sobut nZY](] hllﬂ}'Pll?fé‘ﬁ%éWY Z85Ri0kY AONANS] 4. 5] decane, |
21 gl cm(amhhemz@l)-&{z@-clﬂeimph@mxp)amm)z m&z@hp&z)pgs hbﬁfnﬁ g% gec ane,
ic z i azaspiro ecane,
-i sobu'?}o@ycg'ie)rllr{r)z’bﬂll’j¥ )é)"?iﬁ %%gﬁ&%gh %@ﬁ%rgéh) éd’ézﬁi’ﬁ%@sﬁm“& %. 5] decane,
-i sob ut7e(>€ryd1)lnml§pln¥0)2}-2 ZQﬁéﬁmﬂuowneﬂBf%hmoaﬂvsme?ﬂ -Cﬁéﬂﬂﬂmﬁhﬂnbmne

:::ObUt % %glggloﬁagni@? tﬂ”f Eféﬁ%} H‘f}g} ‘%“i ﬁ;;gfﬁ%‘i@é‘g% J’%gfﬁg Hecane,

-i sobut )ﬁhﬁj’ﬂ@bﬂn}:oﬂ ~2 memoacyﬂmez@ﬁhﬁym 78 fHad 3)5{11@11;{1& 5] decane,

| i gleet hy|7 (ﬁ c%orolr‘enzoy f?"&-lso%utggﬁém)yl)zzg ddz{z%splroﬁ g]% nane, dec-2-yl]carbonyl }a
-(2-i sobut7e&y(bﬁﬁwﬂ)be@yﬂ%@r@ﬂmbﬁmmw y-d2az8spihiofy. Ampnare] 4. 5] decane,

- (2- 1 spbut-opvBENZ MY RakyTT-8 (4-bAIbMBERTH DY MIERERYS s fordadli @zaspirof 4. Sl deca
S(2-ii sob@t@@B@W?ﬂb7ﬂ%‘Q‘F@P’f°PW6Y9PFW])%&4%W}m@ Hnefagg.aspi r of 4. 5] dec
{e g -chlorobenzoyl)-7-[2-(4-fluorophenoxy)benzyl]-2,7-diazaspiro[3. S]nonane

[8-(2-i % ctkl?orgbelelgg))ﬂ )7 {% [§ (%fﬁl%%%%thyﬁkﬁenol(d]%cnzylyﬁ ]7(:&[a Pafly 1%[2 9]'?'1'09&%[3' ne,
2-(2-{[2~(4-chlorobenzoyl)-2,7-diazaspiro[3.5]non-7-yijmethyl yphenoxy)benzonitrile,

25 2-(4-chlorobenzoyl)-7-[2-(pyridin-3-yloxy)benzyl]-2,7-diazaspiro[3.5]nonane,
2-(4-chlorobenzoyl)-7-(4-fluoro-3-phenoxybenzyl)-2,7-diazaspiro[3.5]nonane,
2-(4-chlorobenzoyl)-7-(2-isobutoxybenzyl)-2,7-diazaspiro[3.5]nonane,
8-[2-(allyloxy)benzyl}-2-(4-chlorobenzoyl)-2,8-diazaspiro[4.5]decane,
8-[3-(benzyloxy)benzyl]-2-(4-chlorobenzoyl)-2,8-diazaspiro[4.5]decane,

30 2-(4-chlorobenzoyl)-8-(4-phenoxybenzyl)-2,8-diazaspiro[4.5]decane,
2-(4-chlorobenzoyl)-8-{2~(3-chlorophenoxy)benzyl]-2,8-diazaspiro[4.5]decane,
2-(4-chlorobenzoyl)-8-[2-(4-fluorophenoxy)benzyl]-2,8-diazaspirof4.5]decane,
2-(4-chlorobenzoyl)-8-{2-[3-(trifluoromethyl)phenoxy]benzyl}-2,8-diazaspiro[4.5]decane,
2-(4-chlorobenzoyl)-8-[2-(2,4-dichlorophenoxy)benzyl]-2,8-diazaspiro[4.5]decane,

35 2-(2-{[2-(4-chlorobenzoyl)-2,8-diazaspiro[4.5]dec-8-ylJmethyl }phenoxy)benzonitrile,
2-(4-chlorobenzoyl)-8-(4-fluoro-3-phenoxybenzyl)-2,8-diazaspiro[4.5]decane,
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2- (3-chl or o- 2- net hyl benzoyl ) - 8- (2-1 sobut oxybenzyl ) - 2, 8- di azaspi r o[ 4. 5] decane
, 20 (4-(2-[8-(2-isobutoxybenzyl)-2,8-di azaspiro[4.5)dec-2-yl]-2- oxoethyl

- phenyl ) di net hyl am ne,

2-[ (2-f 1 uor opfeeiabdnspeet v 1 - 8- (2-i sobut oxybenzyl ) - 2, 8- di azgsp &ﬁ ;gecane,
8- (2-i sobut oxybenzyl )-2-[(3-nitrophenyl)acetyl]-2, 8 dlazasp|r6% ‘??& cane,

8- (2-isobut oxybenzyl)-2-[(4-nitrophenyl 128etyl]-2, 8-di azaspiro[ 4. 5] decane,

5

(2-isobutoxybenzyl)-2-[(2-nitrophenyl)acetyl]-2,8-diazaspiro[ 4. 5] decane,

3,4-d 2 8- di 4.5]d
S (5@@%@“@9‘?@ B2 bbokple ztfig%ﬁ%éw%i’%ﬁp& 0. 5] decane, 1 olaee
[ (4- chl orkol@ P?} benzyi]y8- @"(@OIPIS@BQ&% pisiarzgpijo[£ 5 Bleclinazaspi r o( 4. 5] decane,

g 2- lsobutzogsy(e%@M)b%ﬂﬂ}@{&ﬂh@%@lzﬂdﬂé&ﬁsﬁmw@ca&e 8-di azaspiro[4.5)d
(
5

n

ne, 30
2-i sobutSs¥yBmosAns o) 2 & Greinphenaxplbpuzydir2. 8-djazssirclbigeqans, 8- di azaspi r of
| decane,8-(4hldrdbenzoyl)-2-[2-(4-fluorophenoxy)benzyl]-2,8-diazaspirof4.5]decane,

, 5-di net hy|8;1 d i,;%g%gé,ﬂ)?z){b)ﬁ %&Hﬁ@%ﬂeﬂ%i)&:ﬁenoﬁ?ﬁ}é )f}ya%ndZJXza%pm[t? 5]decane,

azaspiro
| [f4 Blut og?-y@ fr{d-rhlewbpngoyB-2,$-diagaspire )5t drsri ylline Ry phinex pibpizoofidle5) decane,

e[(3 5- di fg.doheRhRRYYIRE T LY cifioto2, 3-8RI 9XVRRRMK  Irefzytr-digazaspi r o[ 4, 5) deca

2-((2, 4- di SAAPEPHEHIPESet yI ] - 8- (2- i sobut oxybenzyl ) - 2, 8- di azaspi r o[ 4. 5| deca
ne, 127w  §-(4-chlorobenzoyl)-2-(4-fluoro-3-phenoxybenzyl)-2,8- d1azasp1ro[4 S]decane

2 ((2, 4-di g Lol RROGAYE IS % WobidBifink AU RENRSREN bsedund; O 8ZaSPi ro[ 4. 5] deca

8 (2 i sobutiodythtaelanyoyd-p-(B(harehyitvieyibearyik3 Ptdizzastiofy.5 JundscBagi azaspi ro[ 4. 5
] decane,  8:(Zthcx9beHz9MWO@OFIdbeAzdy?y- 1Bl hspRoly, OMhdecane, 8- di azaspi r o[ 4. 5]

ge(cgnlesobut3 Sy by DO (enitiabang el disspspitoly. §lunddsanss | 1 - 2, 8- di azaspiro[ 4. 5

] decanejs 5 3-(4-chlorobenzoyl)-9-(2-isobutoxybenzyl)-3,9-diazaspiro[5.5]undecane,

2- (1, 3- benaog gl s So-559L ML Soch 2o RO HAREF Huhadkafl, O aZaspi ro[ 4. 5] deca

2 [ (3, 5- di Re@Huorehsrzoydra-R-isplyeaxybensplri.Sdiazaspiretialordasenszy| ) - 2, 8- di azaspi r o
[ 4. 5] decane,chioro-5- {[9 (2-1sobutoxybenzy1) -3,9-diazaspiro[5.5]undec-3-

8- (2-1i sobut trimethyl-I| Hpyrrol-3-yl)carbonyl 2, 8-
di Eazaspl ro[ﬁ(é’F ﬁﬁcﬁézene ditbninide, Y Py yh yl1-

8- ( 2- i smbut3e@yikehumplyher2y])O5 Bi-pyrol-BHoybayht3, B-diakzispaofoilyidec@ie8- di azaspiro[ 4
.5]d

2- ]( ( gcgngl f8I (ég?%m Py X(yﬂzglg-z o (fneéh YE iﬂ fonyl)é:enzo)zry'] -dm]z Spgoléz SJdeca%% iro[4.5] deca
ne, 2-{[ 4XWehioprd:retylsitiondbypratly- 1%@@@%%&% )%ﬁ%wwgﬂb‘gmlng 2, 8-

di azaspi r o[24{[8] Q—%Bﬁl@xybenzyl)& 8- dlazasp1r0[4 5]dcc-z-yl]carbonylimcotmanude

8- (2.1 sobuly ERNEN e S b R S 5L 2. & i azaspi rof

2 (2 5- di nelidrpdpird4 Tideoahy,- S- (2- i sobut oxybenzyl ) -2, 8-di azaspi r o[ 4. 5] decane,
8 (2-1sobut ol;gybenzeqlgxygylfdmé-ylgcarbgnxlg riy(z—l%toé3 gtofl{ P,Tenzy%zdg -%Igzaag lro[g[sllde%?ng ecane,
dime oxybenzoyl) 8 (2-150 utaxy enzyl)-2 8-diazaspiro[4. S]decane,

3-[(4-chlorobenzyl)sulfonyl]-9-(2-ethoxybenzyl)-3,9-diazaspiro[5.5]undecane,
~ 8-(2-isobutoxybenzyl)-2-[4-(methylsulfonyl)benzoyl}-2,8-diazaspiro[4.5]decane,

30 8-(2-isobutoxybenzyl)-2-[2-methoxy-4-(methylthio)benzoyl}-2,8-diazaspiro[4.5]decane,
2-(4-butoxybenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5] decane,
1-(4-{[8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-2-yl]carbonyl } phenyl)ethanone,
2-(4-ethylbenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,
2-{[8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-2-yl]carbonyl } quincline,

35 2-(4-chloro-2-methoxybenzoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,
8-(2-isobutoxybenzyl)-2-(4-morpholin-4-ylbenzoyl)-2,8-diazaspiro[4.5]decane,
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n



8 (2 |sobutoxybenzyl) 2- [(4 |sopropylphenyl)acetyl] 2, 8- dlazasp|r0[4 5] decan
e, 8-(2-isobutoxybenzyl)-2-{][4- (nethylsulfonyl)phenyl]acetyl)
-2, 8-di azaspi ro( 4. 5] decane,
8- (2-i sobut oxybenzyl ) -2-(1H pyrazol - 4-yl carbonyl ) - 2, 8-di azaspi ro[ 4. 5] decane,
8- (2-i sobut oxybenzyl)-2-[(4-nitro-1H pyrazol -3-yl)carbonyl] -2, 8-di azaspiro[ 4
. 5] decane, 20
(2-([8-(2-isobutoxybenzyl)-2,8-diazaspirB%ﬁ.S]dec-Z-yl]carbonyl}phenyl)dinet
hyl am ne, '
2 [(3 5-di et hyl phenyl )acetyl ] - 8- (2-i sobut oxybenzyl) -2, 8-di azaspi ro[ 4. 5] deca

8-(2-isobutoxybenzyl)-2-(6-methoxy-2-naphthoyl)-2,8- d1azasp1ro[4 5]decane,

2 (3 chlor 02%2 ﬁ‘ﬁ%é?%dr?ﬁéﬂ%% E (§ 1s%guﬂo§)%téﬂiﬁf(¥ Qednaz)ﬁsp)lro& ?]dgéa% aspiro[ 4. 5] decane

8- ( 2- i sobut &%3irehutpkybenzyl)-2-(Frarctoxybedzo)-2.8ydidzespitobh§ldeeads,8- di azaspi ro[ 4. 5] d
ecane, 8- (gy msahﬂ&?maﬁeim)ag sobhibxibdnz ) YH- ATE GV BfiRbMle] acetyl)

-2,8-diazaspiro[ 4

8- [ ( 6- chf or BEgiOEATBENIH L ZlbBishyihepzqyd)-2. 8 insespiepldeRdsaane, 2 8- di azaspi r o[ 4. 5]

?eﬁ 226| ) OII( 42(4 lﬂ(oﬁidr&fbhbﬁﬂ)‘ﬂ-@?ﬂéwtbxﬁ)eﬁzﬂﬂ 2BAABRhINb M. S8R 8- Y1 | car bonyl
IO( 2- ysobuﬁ%@%é‘ﬁ%ﬂ@ epzoyl-$-{dsisabyutaxibsrtily h 8 Wigppfobt- Bderansas pi r of 4. 5] decane
8- (4- but mhehmeyjb):nz’t}ﬂ?{d, Eeﬁuﬁmybmwz),& diafaspir6[233ducin®] 4. 5] decane,

L. (4 (12 (24} 50841, LXMRRIEVL s 2Bl LS LR Ao Bl Y ] car bonyl)

phenyl ) et ha
8- (4- et hy| baZ-cyibyobenzoph8s@Hsabusoxbmzyl) 2.8 digxadpie{ 4Specaied. 5] decane,

2-{[2-(2- |1 I

8- E CI(‘1| olr?)@ ?‘rg%(dox g#\ﬂzzoogl)liﬁ (§ %’&%ﬁ)&%ﬁl{z@%&d& "’?‘i’mﬁlgf’f{i?@%sp. ?lcj)l[?losi ggcan

e, B- (2 1sobutoxy enzyl)- ( naphthoyl) -2,8- d1azasp1ro[4 décane,

g EEZ (2tI smts@mb@uuiyl)rz(ﬁnﬂmz R ﬂs-lﬁlaﬂ.@@nﬁ f4vdjhéangony! }begzomtrl l e,

ter Spi ro ecane

4- ([ 2-(2- |glgtt% ﬁ&yﬁgr{ﬁ/ 2)215&’2% g)ggg Xq ffﬂéﬁ#ﬁf}’@%ﬁwﬁ ‘ggﬁzom tril e,

WO 2005/1104O&A&ZISMbﬂEEﬁE}WDO%ﬁ@ﬁbe&%yI) ) 8-dmzasp1ro[4 5]decane,

2-(2- but 4.5]d :

> (o1 iﬁbﬂt*é s ’;ﬁg ﬂﬁ?**fb%ﬂﬁmg‘k%“%@éf;@fﬁ%a%ﬁiaé o 51 decane,

8- (2, 3-di ch¥- Gb'é‘ﬁﬁ EHzy %[A—(trsﬂwmt‘y hengeyll-2 Baliagaspirebhdegane 51 decane,

égg .3 sgbut n@gg%ﬂlﬁox bén% dnawa@ mshaecla ﬁ%chib@gﬁ Qiihdlie4. 5] gfgane s
-(2, [ en z I a ecane,

2-(2-1 sobut%% f/q% yﬁ’& brﬁj) ‘}zlzyi? g’féaéﬂ“?a@%h&"fg“lfecane

8- (3, 4-di cmmmqaamphoox?bc(ﬁym QchdnhmpxhrMﬁ}de¢—2£}/l]82dl azaspi ro[ 4. 5] decane,

8-(3,4-dine gﬁ% p é ungobut oxybenzyl ) - 2 8- di azaspi ro[ 4. 5] decane,

8-(2,4-dich oro% M3%but oxybenzyl) 8- di azaspi ro[ 4. 5] decane, 10

2-(2-1i sobutbf@tﬂmzaph?nﬂ)amwlﬂﬁdﬁmgbgmbwmﬂyﬂ)&d_laﬂsmircéé aldstane] 4. 5] decane,

2- (2-1 sobut pxy ReRANybery()22- NIRRT pRYAYI aler §11D SRiESRpiF AL 41 REGRC ANE,

8-(2-isobutoxybenzyl)-2-[(4-nitrophenyl)acetyl]-2,8-diazaspiro{4.5)decane,

25 B-(2-isobutoxybenzyl)-2-[(2-nitrophenyl)acetyl]-2,8-diazaspirof4.5]decane,
2-[(3.4-dimethoxyphenyl)acetyl]-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,
2-(3-furoyl)-8-(2-isobutoxybenzyl)-2,8-diazaspiro{4.5]decane,
2-[(4~chlorophenyl)acetyl]-8-(2-isobutoxybenzyl)-2,8-diazaspiro{4.5])decane,
8-(2-isobutoxybenzyl)-2-(1,2,3-thiadiazol-4-ylcarbonyl)-2,8-diazaspiro[4.5)decane,

30 8-(2-isobutoxybenzyl)-2-((5-methyl-1H-pyrazol-3-yl)carbonyl]-2,8-diazaspiro[4.5]decane,
2-[(1,5-dimethyl-1H-pyrazol-3-yl)carbonyl]-8-(2-isobutoxybenzyl)-2,8-
diazaspiro[4.5]decane,
2-[(4-butoxyphenyl acetyl]-8-(2-isobutoxybenzyl)-2, 8-diazaspiro[4.5]decane,
2-{(3,5-difluorophenyl)acetyl]-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5}decane,

35 2-[(2.4-dichlorophenyl)acetyl]-8-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5 |decane,



8- (2-chl or obenzoyl ) - 2- (2-i sobut oxybenzyl) -2, 8-di azaspi ro[ 4. 5] decane,

8- (2, 3-di net hoxybenzoyl ) -2-(2-i sobut oxybenzyl) -2, 8-di azaspi ro[ 4. 5] decane,

2- (2-i sobut oxybenzyl) - 8- (1- napht hoyl ) -2, 8-di azaspi ro[ 4. 5] decane, is
(3-{[2-(2-1sobut oxybenzyl)-2, 8-di azaspi ro[ 4. 5] dec- 8-yl j car bonyl } phenyl ) di net
hyl am ne,

2- (2-1isobut oxybenzyl) - 8- (4- met hoxybenzoyl ) - 2, 8-di azaspi ro[ 4. 5] decane,

N, N-di et hyl - 4-{[ 2- (2-i sobut oxybenzyl ) - 2, 8+di azaspi ro[ 4. 5] dec- 8-yl j carbonyl } a
niline,

2- (2-1 sobut oxybenzyl ) - 8- (4- propyl benzoyl ) - 2, 8- di azaspi r o[ 4. 5] decane,
8-(2-ch|oro&?%nicotinogl)-z-(%-isobutoxybenz¥l2-2L8-d[azaspiro[4.5]decane[
20 -[(2,4-difluorophenyl)acetyl]-8-(2-isobutokybenzyl)-2,8-diazaspiro[4.5]decane,

2- ( 2- i sobut ®x)-bebagkybefizyll)32-(BrihéthyoraRl-MyA):-RbaE0Y1, BdPazsptopzsaniang[ 4. 5] deca
ne, . | : .
2 ( 2- i sobut S&7isaRueFshenzyz2--petyldfgnsbidi-SiaeapisgffSldecaneqi azaspi r of 4. 5] deca
2e~’{ (2 (21 8-(2—isobutoxyben7?yl)-2-[(S-mf;thylisoxgzo]-4-y1)garbonyl]—2,8—|diazaspiro[4.5]dccapc, g

- -(2-is : =i . - 8-yl ].c ui nol i ne,
8- (3- chlor oﬂgﬂﬁﬁgﬁ@ﬁ@éélz%yﬁfég% %Eﬁgag’g{?ggxe%ggg&lCﬁaz\é‘qémg%gﬁgg‘ g o[ 4. 5] decane
, (4-{2- [ 22-{(,5-dinthybsoxbzntaAyl)cathoBylfHB (2 dsybitoa fhknziH B-Hazaifird4 SRiscane,

t hyl } phg ' B_f18/ 5_¢r -1H- -3- 2.8

gi(F(GZ- 1¥I Lgrﬁp le%?}k@&%%ﬁ]@ g?’(ZQS-tlns%clgh t1 &?y%"e‘ﬁ’%ﬁ‘ﬁ”-cﬁfbg‘-‘%ﬂ %’zgaspi ro[ 4. 5] decane,
2- (2- i sobut Y2%BRIFLY-PYdegdne( 3- ni t r ophenyl ) acetyi ] - 2, 8- di azaspi r o 4. 5] decane,
2- (2- i sobut pryhshAytybedyl (2 (Binitt PHHVYIzbRS-91Yarbord! 182, sliaz apRb{4A [ fecan dec ane,
2. (2-1 sobut Py ReRAYl et BRSNS REEN 5 25 Sh AR 4 S decane.
8- [ (3, 4- di ne{Me(bymybixy)-}-aetioxyphenyl]dbeiyd pBy2-dsobineryhyehiyl22.8- di azaspi r o[ 4. 5] dec

ane, 8-(3-§. - . sobut oxybenzyl) - 2, 8-di azaspi r o[ 4. 5] decane,
8-[(4-chl or%%%@%’é@%éﬁ] - 2- (2-1sobut oxybenzyl ) -2, 8-di azaspiro_[ 4. 5] decane,

2- ( 2- i sobutbidriselnzedyperyl)2- P4qrifhiozemetkeny)phenylipaetyl i3 8- liaza@irdi4TAdepng; o 4. 5] d
(Zac?gel sobut%&z'%dir?}eﬁi?éf-um ?:Br}gt—iﬁ?/lI)u-t?Lxlyl-bmzry !a)adlla_-d ia?'a SPgr%[gist])%crga?ﬁ‘- 2, 8-di azaspiro]
4. 5] dec ¥ne, 8 1s§butox enZy[)—2—[(4-methylphcnylﬁ)%etyﬁ—2,8-3ia¥aspiro[4.5]de¥:ane, ’ e
3.‘ [ (1, 5- di n{digbburdtybyrizald-H3-i3opicpglphentjabet?]-02-disabpitalx g oy ) - 2, 8-

6 [ a but ol FRERRea B Pr Yercmertylpifonstphenilarsty 26 GRaesmepli PlSe™™) decane,
8- [ (3, 5- di fi-(foseiptenypenzaber-(IH-pragod-4i Yebanylyhediagaspiro[4F]dicaneaspi r o[ 4. 5] deca
ne, 8-[(2,gdi:ehesebeaml) /Reaind-1Hpykaol- £ ONLEENY NS E WaasBirSiad) @&asPi T O

6T Coe a1 Gitahiypykentrd b-dispanoinolTidkssy saianyl pheniRimainisea. 5] deca
ne, 5 2-(2-1-f8,s5kiinekyRRaskicty}-B{(B-iqmtdy | ieaanpz 8ldidaydioofasdesk)] - 2;
Gz of L Shgeienty e AR Al SR ML o )2
- met hyl i soxéa@eiseblitgaypermnyl) 2aj(# metidx§-3dthzenply@irvony]14L, Bfiagspinold,5]decane,
8-(2-isobutoxybenzyl)-2- {[3-(trifluoromethyl)phenylacetyl }-2,8-diazaspiro[4.5]decane,
25 8-[(6-chloropyridin-3-yl)carbonyl]-2-(2-iscbutoxybenzyl)-2,8-diazaspiro[4.5]decane,
(4-{[2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-8-yl]carbonyl } phenyl)dimethylamine,
2-(2-isobutoxybenzyl)-8-[4-(methylsulfonyl)benzoyl]-2,8-diazaspiro[4.5]decane,

8-(4-butoxybenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane, _
1-(4-{[2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-8-yl]carbonyl } phenyl)ethanone,

30  B8-{4-ethylbenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,
2-{[2-(2-isobutoxybenzyl)-2,8-diazaspiro(4.5]dec-8- yl]carbonyl | quinoline,
8-(4-chloro-2-methoxybenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro{ 4.5]decane,
3-{[2-(2-isoburoxybenzyl)-2,8-diazaspiro[4.5]dec-8-yllcarbonyl }benzonitrile,
8-(4-tert-butylbenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,

3 4-{[2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-8-yl]carbonyl }benzonitrile,



8- (1, 3- benzodi oxol -5-yl acetyl)-2-(2-isobutoxybenzyl)-2, 8-di azaspi ro[ 4. 5] deca
ne, 2-(2-isobutoxybenzyl)-8-[(1,2,5-trinmethyl-1 H pyrrol-3-yl)carbonyl]-2,8
10 di azaspiro[ 4. 5] decane,

2- (2-1 sobut oxybepEwhosB- [ (5-ni tro-1 H pyrazol -3-yl)car bonyI']b 1%5;?; 1l spiro[4
. 5] decane, -8-[(2, 5-difluorophenyl)acetyl]-2-(2-isobutox e P(} 0 5

8-di azaspiro [4.5] decane, 8- 128
{[4- (benzyl oxy) - 3- met hoxyphenyl J acetyl } - 2- (2-i sobut oxybenzyl ) - 2, 8-
i azaspi ro[ 4. 5] decane, is

S MR K Dl ls il biphd oA SRLRSYYD RN REES ediad, B o @zaspi ol
2, 5- d| nét(ﬁysobmeﬁcabwvb)*&(ﬁ(meth@@b%mmm&)z&Badiaza&m[ébfz]dsqmc o[ 4. 5] decane,

(2| sobUtsompagEabichedrk - @RS ATALY) BBkl By lcdRasi 10

.5
-(
-(
(2 i sobutzo(ﬁslmmy’ﬁ@y’()f? Brinethoybena95hya-§ W@PH?%@‘?&W@[ 4. 5] decane,

22 i sgbu )Bb«ﬁﬁxéﬁiylbeﬁzc{}ﬂbyl (TsobrtosfbasBliyb B-RazBspiiopk sfabiane| 4. 5] decane, 20
-(

-

d

2 but b 2, 8- 4.5]d

2- : :gbﬂtzg y @H%‘Wﬁ’eﬂa”‘yf)%4.%‘2%&‘%%%%?@?‘%5@8‘&[%57 a eldlrg[zasp? rgFan] decan
8-(3, 4 dichlorobenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4, 5]decane

gcgﬁgbutsoqmb@p%mbok %Xn%ﬁy ﬁ.gﬁéa ﬁt?g}ﬁew D ROGIALiRPES Medang, 8- di azaspi ro[ 4.

H pyr azol - 4 (ﬁl"c‘é!?@@ pyzoy) 8- @risebaigxybazyl P ¢diagasairo[4. 5]decane,
2- (2-1 sgbut MMM%er&yD(SA@rmdpt@okyb&nﬁwm @l digzaspito[4.3]deeds! |

-2, 8-di
(2 (]2 ?gaﬁs@ 'Jé’%}‘ﬁﬁ $6: ’%‘P%F‘%%%& ria7eapiEsld2ideqans) | car bonyl } phenyl ) di net
hyl ani ne, Ba(ﬁebhtdxabmmé}fﬂ1(2—adob\)¢0axdmamlhb,l8edlmbmm[@.ﬁlﬂlewb,vat es thereof. 8. A
phar maceut '8‘@'3 &%%ﬁgﬂéﬁ%}&f@r@ﬁéﬁ?ﬁtﬂﬂy&&ﬁ %Lméjza?p‘iroﬁi §]Sd€tFagia' n any one of

claims 1t eutical yaccepta’le sa te thereof, in

associ ati o G?drl’é@u&)xy benzyh$r(tenepbibp iR iSydinsas el 45idecang; uvant , dil uent or
carri ef 1y 9. (A APRGS e Bk )2 PRABDRD ] deS 5 5ipkas

I § aﬁyl)lzﬁhetﬁ%ﬁmﬁﬁl tion as
claimed in_¢ r?jascmrre in any one
of claims £ &2 &ﬁ g‘?"yﬁhnzﬁjﬁé @%B%th 3’8?%09’)%%%?%”}38@ f§48% sol vate t he?/eof

wi th a phamhdediethiledt [2y(2asaapixabingy]) IR -didpaspaold, S ldbctfxpliartmyGanitingr . 130

10. A ComoutsudyBlBRCAYbiabdbon yé%pa@iakﬁmﬁ‘[@h;de%esol vate thereof, as

clainmed in one~“q se | 11. Use of a
conpound as- @réﬂmomﬁptwwl)ér@ﬂ%ﬁbuthabwy 5‘2'935 1?Z4§P1f‘%{4ﬁﬁﬁaﬁ°ﬁ%eut ically s
accept ahpl e ﬁ@-lﬁo}:ﬁlﬁon@ﬁéﬂb@n@ Bt{&ﬁiﬁmi‘ométﬁylyﬁbﬁzdﬁﬂ]wEaﬁdzuifﬁropf 5Wedumeli canent for
ol vat e t néragrotspariii A Mo BB SRR s B SR8 % et ng
a chenoki net-f{ed? atobdtodiylsmagp2)\Rtizzeipiraf48]dec-8-yi]carbonyl }quinoline, :
8~(3-chloro-2-methylbenzoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,
(4-{2-[2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-8-y1]-2-

25 oxoethyl}phenyl)dimethylamine,
8-[(2-fluorophenyl)acetyl]-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,
2~(2-isobutoxybenzyl)-8-[(3-nitrophenyl)acetyl]-2,8-diazaspiro[4.5]decane,
2-(2-isobutoxybenzyl)-8-[(4-nitrophenyl)acetyl]-2,8-diazaspiro[4.5]decane,
2-(2-isobutoxybenzyl)-8-[(2-nitrophenyl)acetyl]-2,8-diazaspiro[4.5]decane,

30 8-[(3,4—dimethdxyphenyl)acetyl]-2-(2-isobutoxybenzyl)—Z,S-diazaspiro[4.5]decane,
8-(3-furoyl)-2-{2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,
8-[(4-chlorophenyl}acetyl]-2-(2-isobutoxybenzyl)-2,8-diazaspiro{4.5]decane,
2-(2-isobutoxybenzyl)-8-(1,2,3-thiadiazol-4-ylcarbonyl)-2,8-diazaspiro[4.5]decane,
2-(2-isobutoxybenzyl)-8-[(5-methyl- 1H-pyrazol-3-yl)carbonyl]-2,8-diazaspiro[4.5 Jdecane,

15 8-[(1,5-dimethyl-1H-pyrazol-3-yl)carbonyl]-2-(2-isobutoxybenzyl)-2,8-
diazaspiro{4.5]decane,

U'INCD I\)I\JNI\)'_'I\JGJ-bI\)Q.

|_| 1




‘chenoki ne binds to one or nore chenokine receptors. 10 13. A conpound
according to claim12 in which the chenoki ne receptor belongs to the CCR
chenoki ne receptor subfamly. 14. A conpound according to claim12 or claim
13 in which the chenokine receptor is Is the CCR8 receptor. 15. A conpound
according to claim14 wherein the disea 29|s ast hma. 16. Use of a conpound
as clainmed in any one of clains | to 7 irn"the manufacture of a 20

medi canment for treating a chenoki ne nedi ated di sease. 17. A process for the
preparation of a conpound as defined in any of claiml to 7, and optical

i soners, réatérhataxyphengasarylpde@sisetwrabinatiel, M&aazmm[m criztdne, accept abl e

salts t heg" mﬁﬁ% ‘{tﬁzg (&21 okfu I?Z%)ég Hgo?gg ?d eof formul a
((allnld) E ar e & Egd‘ejliﬁhi@@thﬁllﬁﬁﬁm]ée(%li?bu%in%}lbﬂ Sahuamlm[éﬁﬁdz?ﬁbe\r/\ﬂe/;te i \?es °
t her eof , g/y[(gb, @fl ﬁ&gﬁg‘*‘ﬁ?a@tﬂﬁ gr@{g@aneéd)gx{)énzyﬁ\% gg@&/ia%ﬁ%% % SE2004/ 001522

131 A B— LG 5 where ") or are
pr ot ected edrisoBtexadentykpdormahglisexazelst-s) sashanyhl2 §rd®%msplro[4 5] decaﬂe

2-(2-isobutoxybenzyi)-8-(2-methyl-3-furoyl)-2,8-diazaspiro[4.5]decane,
2-(2-1sobutoxybenzyl)-8-[ (5-methylisoxazol-4-yl)carbonyl]-2,8-diazaspiro[4.5]decane,
8-(1,3-benzodioxol-5-ylacetyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro]4.5]decane,
2-(2-isobutoxybenzyl)-8-[(1,2,5-trimethyl- [H-pyrrol-3-yl)carbonyl|-2,8-

10 diazaspiro[4.5]decane,
2—(2-isobutoxybenzy1)-8-[(S-nitro-1H—pyra.zol—3-yl)carbonyl]-Z,8-diazaspiro[4.5]decane,
8-[(2,5-difluorophenyl)acetyl]-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,
8-{[4-(benzyloxy)-3-methoxyphenyl]acetyl }-2-(2-isobutoxybenzyl)-2,8-
diazaspiro[4.5]decane,

s 2-(2-1sobutoxybenzyl)-8- {[4-(trifluoromethoxy)phenylJacetyl}-2,8-diazaspiro[4.5]decane,
8-(2,5-dimethyl-3-furoyl)-2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]decane,
2-(2-isobutoxybenzyl)-8-| (4-methylphenyl)acetyl]-2,8-diazaspiro[4.5[decane,
2-(2-isobutoxybenzyl)-8-(3-thienylcarbonyl)-2,8-diazaspiro[4.5]decane,
2-(2-isobutoxybenzyl)-8-(pyridin-4-ylacetyl)-2,8-diazaspiro[4.5]decane,

20 2-(2-isobutoxybenzyl)-8-(pyridin-2-ylacetyl)-2,8-diazaspiro[4.5]decane,
2-(2-isobutoxybenzyl)-8-[(4-isopropylphenyl)acetyl]-2,8-diazaspiro[4.5]decane,
2-(2-isobutoxybenzyl)-8- {[4-(methylsulfonyl)phenyi]acetyl } -2,8-diazaspiro[4.5]decane,
2-(2-isobutoxybenzyl)-8-(1H-pyrazol-4-ylcarbonyl)-2,8-diazaspiro[4.5]decane,
2-(2-isobutoxybenzyl)-8-[(4-nitro- 1H-pyrazol-3-yl)carbonyl|-2,8-diazaspiro[4.5]decane,

25 (2-{[2-(2-isobutoxybenzyl)-2,8-diazaspiro[4.5]dec-8-yljcarbonyl } phenyl)dimethylamine,

and pharmaceutically acceptable salts and solvates thereof.

8. A pharmaceutical composition comprising a compound as claimed in any one of
claims 1 to 7 or a pharmaceutically acceptable salt or solvate thereof, in association with a

30  pharmaceutically acceptable adjuvant, diluent or carrier.

9. A process for the preparation of a pharmaceutical composition as claimed in claim 8
which comprises mixing a compound as claimed in any one of claims 1 to 7or a
pharmaceutically acceptable salt or solvate thereof, with a pharmacentically acceptable

35 adjuvant, diluent or carrier.
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10. A compound or a pharmaceutically acceptable salt or solvate thereof, as claimed in
any one of claims 1 to 7 for use in therapy.

11. Use of a compound as claimed in any one of claims 1 to 7 or 2 pharmaceutically
acceptable salt or solvate thereof, in the manufacture of a2 medicament for use in therapy.

12. A compound or a pharmaceutically acceptable salt or solvate thereof as claimed in any
one of ¢laims 1 to 7 for use in treating a chemokine mediated disease wherein the
chemokine binds to one or more chemokine receptors.

13. A compound according to claim 12 in which the chemokine receptor belongs to the
CCR chemokine receptor subfamily.

14. A compound according to claim 12 or claim 13 in which the chemokine receptor is
the CCRS8 receptor.

15. A compound according to claim 14 wherein the disease is asthma.

16. Use of a compound as claimed in any one of claims 1 to 7 in the manufacture of a
medicament for treating a chemokine mediated disease.

17. A process for the preparation of a compound as defined in any of claim 1 to 7, and
optical isomers, racemates and tautomers thereof and pharmaceutically acceptable salts
thereof, which comprises:

(a) reaction of a compound of formula (IT):

Ho, ACHW
N/ 2

CH
{ CH,)x ( 2)V\ @_ (H1)n
(CH)zN~p
(i

where R', D and E are as defined in formulae (I) or (I} or are protected derivatives thereof,

with a compound of formula (III):
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A-B-LG
ity

where A and B are as defined in formulae (I) or (I’) or are protected derivatives thereof and
LG is a leaving group.



