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BACKGROUND ART
Chemokine 1s known as a basic protein having endogeneous leukocyte

20  chemotactic and activating abilities and strong heparin-binding abilities. At present, it is

considered that chemokine is related to not only the control of infiltration of specific

. leukocyte at the time of inflammations and immune responses but also the development and
homing of lymphocyte under physiological conditions and migration of hemocyte precursor
cells and somatic cells.

25 Differentiation, proliferation and cell death of hemocytes are controlled by various
types of cytokine. In the living body, inflammations are found topically and differentiation,
maturation and the like of lymphocytes are carried out at certain specified sites. That is,
various necessary cells migrate into certain specified sites and accumulate therein to cause a
series of inflammations and immune responses. Accordingly, migration of cells is also an

30 indispensable phenomenon in addition to differentiation, proliferation and death of cells.

Migration of hemocytes in the living body starts firstly in the development stage
by the shift of hematopoiesis started in the AGM region into permanent hematopoiesis in
bone marrow via fetal liver. Furthermore, precursor cells of T cells and thymus dendritic

cells migrate from the fetal liver into the bone marrow and then into the thymus gland and
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Thus, chemokine receptors are greatly related to the control of inflammation and
immune responses through a mechanism in which they are expressed at certain specified

30  periods in variously specific cells and the effector cells are accumulated in a region where
chemokine is produced.

Acquired immunodeficiency syndrome (called AIDS} which is induced by human
immunodeficiency virus (hereinafter referred to as "HIV") is one of the diseases of which
their therapeutic methods are most earnestly desired in recent years. Once infection with

35 HIV is completed in a CD4-positive cell which is a principal target cell, HIV repeats its
proliferation in the body of the patient and, sooner or later, compietely destroys T cell which
takes charge of the immunological function. During this process, the inmunological

function is gradually reduced to cause fever, diarrhea, lymph node enlargement and the like
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Also at that time, it was discovered that another chemokine receptor CCRS5, which
is a receptor of RANTES, MIP-1a and MIP-1j, is also used at the time of the infection with a
macrophage tropic (RS) HIV (Science, 272, 1955 (1996)).

30 Accordingly, substances which can compete with CXCR4 and CCRS5 for HIV, or
which can bind to HIV virus thus causing the virus unable to bind to CXCR4 and CCRS,
could become HIV infection inhibitors. Also, there is a case in which a low molecular
compound initially discovered as an HIV infection inhibitor was actually a CXCR4 antagonist
(Nature Medicine, 4, 72 (1998)).

35 Based on the above, it is considered that the chemokine/chemokine receptors are
deeply related to the inflammation, immune disease or HIV infection. For example, it is
considered that they are related to various inflammatory diseases (asthma, nephritis,

nephropathy, hepatitis, arthritis, chronic rheumatoid arthritis, rhinitis, conjunctivitis,

~
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20  nitrogen, sulfur, and oxygen, Q7 is a basic group containing one or more basic radical(s), and
R* is an acidic group containing one or more acid radical(s)) are useful for inhibiting platelet
aggregation (ref. the specification of W(097/11940).
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substituted with oxo etc., YY-ZY ring is phenyl, naphthyl or hetero aryl,
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affinity to CCR. Therefore, it has been desired to provide a pharmaceutical product with
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to CCR for clinical application, very meaningfully from both the standpoints of medicine and

25  economy.

DISCLOSURE OF THE INVENTION

The present inventors have made investigations so as to solve the problems.
Consequently, the inventors have found that the compound represented by formuia (I)

30  (hereinafter referred to as "the inventive compound") can meet the object. Compared with

the compound described in the publication of International Publication No. 01/40227, the
inventive compound has improved metabolic stability, liver and systemic clearance, extent of
bioavailability or affinity to CCR.

The present invention relates to the followings:

35 1 A compound represented by formula (I)



optionally substituted with 1-3 substituents selected fromthe fow 07
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al kynyl, (5) ring 1, or (6) Ci1-8 alkyl, C2-8 al kenyl or C2-8 al kynyl
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C3-15 nono-, bi- or tri-carbocyclic | %:ay be partially or fully
saturated, or (2) 3- to 15- rrerﬁer b - ||)| cyclic hetero aryl
containing 1-4 nitrogen atons, and/lor 1-2 sul fur atons

whi ch may be partially or fuIIy sa NHr% 1 may be substituted with
1-5 substituents selected from (1) Cil-84al kyl, (2) 15 cz 8 al kenyl , (3)
C2-8 al kynyl, (4) hal ogen, (5) cyano, ring (7) (8) -SR18 (9)
- NR 9R20, (10) - Gbmzin R?@;esemmgngaam(z) @m\mtmzmmgenywsmmya 14)

. ESFNRZ?B@{}@nﬁQ%%b tl}hﬁ%gwﬁﬁﬁ@ sklﬁétﬁ%nemi\‘émﬁb% thg Qoni)ﬁg (] f(é)lﬁ%kf%bﬁ

tit
Subst| t UeRIRS Db f(abrﬁtwg B 'RH ol oORiS QT (LyNRC SR (seing L ih) FNRE, 2.
(c) -G@R3B25HEM0 1r*iIR33CCR34 (e) —NCR35 20 R17_R29 and R32- R35 each represents

(i)
1) hyd (2 198..ad Kyl 4 I
2 o (6 Cl. 8 ahfy: ) Sl ieeitn Soietest S Wsnest. G Echalbid Ve et
Wi O&g(ﬁl ? )@nobe:mso u&@hj(ﬂ w)l ﬂﬁg eu;i drr@naihe afiefh| Gwm)glk(e?'\ils)r\lnérf %Oi( amcézhgg?ptzmania)
c an each
repr esent §m§fg§ %(3 19%@%8” &6‘%%‘)58%‘%‘8’?%%8&% Onrbgen or c1-4 alkyl
opt| onal l'y substi i) egraserth Clyakebayrlrngrli, ng 2 repr esents (1) C3-15 nono-,

i - t b h ki |

(o S0t 18 okl 8ot 6°CHRS Bao DRL bP ch taflockild Yo BAMERLES 42/

ni trogen gediy or- fullyoptysated @rrréZ)awoO&S-nwmbgmdr monat, drs Ovvl‘mfﬁbrchrmjzetbm ai30
artiall - [ ;

bt tuﬁﬁ?*é‘afsé*fée?tﬁﬁwﬁo ‘%‘?"Tg I PR PSR 1o AR A Phigh may be

cyano, (5yariaiyosfullyspturdedi  (7) - NR42R43, (8) - COR44, (9) - COORA5  (10)
- CONR46RA47 (11) - %@%g%e s(BstituteSIMREOREBstitdnd selbited HOAR 1 ClaB(ilk(l 42) -

(2) s dik &et@) Vwﬁi]]@ﬁﬁ?é"%gi o) REX, RS &zss

or (7) cn«aa yl(lOﬁZﬂDRa’l kel -COAR%S ALk yOYINRPRI‘on@ER) y- Nk%iesm uted with
£ pubs gyl o5 A S oA, (g, L) 9815 k) o8
alkenyl or C2 8 alkynyl optionally substituted with 1-5 substxtuents selected from the
following (a)-(e): (a) halogen, (b) ring 2, (c) -OR*, (d) -NR*>COR*, (e) =NOR™,
20 R'-R* and R*?>-R* each represents (1) hydrogen, (2) C1-8 alkyl, (3) C2-8 alkenyl,
(4) C2-8 alkynyl, (5) ring 2, or (6) C1-8 alkyl, C2-8 alkenyl or C2-8 alkyny! optionally
{ substituted with 1-3 substituents selected from the following (a)-(f): (a) ring 2, (b) -OR’®, (c) -
COORY, (d) -NR¥*R¥, (e) halogen, (f) =NR™,
R* and R*! each represents C1-4 alky!,
25 R*-R* each represents hydrogen or C1-4 alkyl optionally substituted with

hydroxyl,

ring 2 represents (1) C3-15 mono-, bi- or tri-carbocyclic aryl which may be
partially or fully saturated, or (2) 3- to 15-membered mono-, bi- or tri-cyclic hetero aryl
containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or 1-2 sulfur atoms which may be

30 partially or fully saturated,

ring 2 may be substituted with 1-5 substituents selected from (1) C1-8 alkyl, (2)
halogen, (3) -OCF;, (4) cyano, (5) ring 3, (6) -OR™, (7) -NR*¥R®, (8) -COR*, (9) -COOR",
(10) -CONR*RY, (11) -NR*™®*COR®, (12) -SO.NR¥R™, (13) -NR™SO,R™, and (14) -
C(NHz)=NR*,
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R55- R59 each represents hydrogen or Cl-4 alkyl, ring 3 represents (J&@@O
nono- car bocyclic aryl which may be partially or fully saturated, é
menber ed nono-cyclic hetero aryl containing 1-4 nitrogen atonms, 1-2 oxygen

atons and/or 1-2 sul fur atons which nay be partially or fully saturated, 10
ring 3 may be substituted with 1-3 of =0 or =S, R2 represents (1) hydrogen,

(2) Ci1-8 al kyl, (3) C% 8 al kenyl, (4) C2-8 al kynyl, (5 ring 4, or (6) Cl1-8
al kyl, C2-8 al kenR"-Bi* wwg-R" ahdbyneptesaps (10matioges, (B Cil tdualeyl, @)t0G2-3 akenyl, (4)

LS S LRl Y b 3« 4 Dy Pl
NR69000R7 Substipted pitg 143 waS}Itl@yéﬁrﬁele};@ Heon a7t 0&4@@/111%@)4@: Kak eig e ht@R™, (c)
hydr ogen, _ @{Sal( NRER8 al kenyl, or C2-8 alkynyl, R68 and R70 each

represents CI-4 al yl, Q>4 al kenyl or C2-4 alkynyl, ring 4 represents
phenyl5 pyri di nyl R orepessenss €)cd #lk¥kyl , ring 4 may be substituted with 1-5 of

Cl-4 al kyl, 20 RSRéhRSMCEQQ%g@g{S 1w%eaog@qbpﬂkﬂtom to which they are
outached. form O e STl CPaon oS hoehe ap VoRE Sen s iy SBiE™
(2) C1-8 alkyl, (3ys

al Ikenyl dO][satG?at&i ,alr KEN$!8 mpinbered! thyns ufadici Hetdre diryli dditalning lsmbﬁmg(eu)emrﬁs 1-2
sel ecte rom: t c) ring 5
r epr esent XYY" a@%’“ign%m%a%ugﬁ) até t“ﬁ(“’ Ig%gg%ﬁ@ﬁy éf Sﬁg’vﬁ%ﬁ%ﬂé fay be 25
partiaply or full yingdtrapbesibsotutddyitidl-3 of ABonehper ed nono-, bi- or

tri-cyclic heterogar %ﬂrese&lﬁ 12}1%@%& ¢ o} 'gr 32@??*‘%@3@3@6@8&&%@ 5

and/ or 1-2 sul fur at artla rate
may be subwgi tucedomCitd aksl, o(f32-3mk¢]y1 Ql'lcﬁ Salﬁl yrlyloﬂpm@‘@lly Wptitntedr et nit-§

hydr ogen qiy GladhyAldithed éQmathglfaﬂ&m% ¥-ATEN hidRosal ! "eROIARR R

thereof , or %asj; her ep accq d| n the’ above 1

i s sel ect @Wo M@Rco%r}gﬁl 2B > Qgi , (h) ring 4, (1) cyano,

(3R) - }sbut yl 2, 5- cﬂa“@méﬁ and RFReadr RapeRxbs hydey, nofmxslmugnhm)s Atkedyl( 4r C2-8
met hyl am n yPonyl - chl or ophenoxy) phenyl net triazaspiro[5.5]unde
cane, 354

(3R) - 1-butyl - 2, 5- mﬁﬁmmsm(e@mepﬁeshmdcaxyalkyw@mmlkmlrmmyzl 3kPny14- (4- (5- oxo
45d|hydr0124th| NOXY ) t )-1,4,9-triazaspiro[5.
5] undecane, -7 1§IH§AF5%%8C}“S ?‘185 RURBRSL P eI TR

(3R)-1-butyl -2, 5- dmgﬁan@yb(iﬂ)snmw‘dhbi;ﬁtzf@l Aalliylit y1 ) - 9- (4- (4- (2

met hozget hyl am nogar b (0RY Jokna: BN OARENRSN BNGHEh ThEW atfactted, Form C3-8

t 5.5
(SRS Butoyploalksl mraxﬁa%%nlf (b e D) tmdinseny (2 CpY is-(BHCR alsenyl, (4)
met hyl sul f@nylawnpp -3y eethaxyphengxaphesy coed ixbiyiloficRally kawaaRrid @fR. 2bund

ecane, (5)

EfR) 1- bUts}ﬂJsti%ue%téj ée?@&?edgﬁ'(gn(l :h@foﬁoayr%r (%(Xé)l (a§ E’lﬁé rS?H)\?jqﬁﬁR)\%E'EC) 5“—“&_/8,) 9-(

ring 5 represents (1) C3-15 mono-, bi- or tri-carbocyclic aryl which may be
25 partially or fully saturated, or (2) 3- to 15-membered mono-, bi- or tri-cyclic hetero aryl
containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or 1-2 sulfur atoms which may be
partially or fully saturated,
ring 5 may be substituted with 1-5 of -OR”", C1-4 alky! or oxo,
R represents hydrogen or C1-4 alkyl,
20 a gquaternary ammonium salt therecf, an N-oxide thereof, or a salt therecf
2. The compound according to the above 1, which is selected from the group

consisting of

(D) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonyl-2-chlorophenoxy)phenylmethyl)-1,4,9-triazaspiro[5. 5Jundecane,
35 (2) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-(4-(5-oxo-

4, 5-dihydro-1,2 4-thiadiazol-3-yl)phenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane,

-7-



'54'- ( pyrf_ol [ ([ji5n-5] I ;jyl.) carb_?gg/i - 2:_rret hoxyphenoxy) phenyl net hyl ) - 1, 4, ?; MAR 2007
ri azaspi ro[ 5. 5] undecane,
(3R -1- Eut yl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy- 2- et hyl but yl ) - 9- (4- ( 2- net hoxy-4- 10
met hyl sul f onyl am nophenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane, (7)
(3 S)-1-butyl -2, 5-di oxo-3- (2- net hyl propyl) - 9- (4- (2- met hoxy- 4-
met hyl sul f onyl am nophenoxy) phenyl nethyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane,
E g)R) 1-butd - 2, 5. FR A A R oo R Ly drex Zizr'%tﬁgg}” T et nyl ) - o
4- ( 4- ( 2- methopypthplspinecar Bawh Imenysarsnoxph Ty B ﬁé¢9hy| )-1,4,9- 15
triazaspi 9
(3R) - 1- EUE@%ZES , g?ﬁ?}iﬁ%@%n;(l )-_I - hydr.oxy-1 - (tetrahydropyran-4-yl)methyl)-9-(4
- (4-(2- mé%l)hw pro Q);I:-QPH '8?%;11%?%0{(éﬁéﬂé&%ﬁe%@%ﬁﬁ@‘%r{ét(ﬁy| )-1,4, 9-
E g iR;;lzi@Ei hgl[t@zléjﬂéﬁﬁgﬁﬁﬁﬁ%}rﬁétﬁbx;iphenoxy)phenﬁlmeth3|r1)-1,4,9-|triazta?]piﬁo[5.3]unéiecane,
-1-butyl -2, 5- dj.px05 3- -l -cycl.ohe
net hyl am %’c ar bo_n?j_%hg“lt?%?’%lg %WIXS’%31/&Lﬁg){thlyfj’%é%{%HF%@%%@(P&“%@I&%
ot hy | 2 B bony LRRengie) ponty1 ) 1 4 -t 1 zbepi ro[ 5 5 | undecane, (12
(3R)¥1- bgtt’;}%z??“o"%? jechh (1R)_-{- hydr oxy-1 - cycl ohexyl net hyl ) - 9- ( 4- (4-
Erg':? ;1yl aglu |@©)(|;<_51r bo n&&h@o&iﬁtﬁjﬂ?ﬁ(?aﬂ(h&)lWdz:zca;jaeﬂap{bﬁt;&}?—rﬁﬁéﬁmht hyolx)y:&g_ E 13% .
met hyi%m &%eclgﬁ%gfﬁygsp%%%( &%@gﬁyi’[ﬁéﬂﬂ;ﬁ/?ilfﬁ% tagé]ggg's l?hrc%{: gg] undecane,
(14) (3R {1 butyl { ,)51-hﬂfd};8753d196<1ﬁ)(21mﬁ oy Dr2-€4-€1-steshopyrfet hyl ) - 9- (4- (4-
met hyl sul fn%wiamo@%ﬂﬁﬂ@gmwhéﬂﬁm%?ni1[4,@4@%;519&@;@1&&@9&&9ne, and (15)
ot hyi 2 ABLar borf BB PETBRFPRoU NS ) JEOiEr kP aa S S PENsR et 3
The s:orrpotemq%ace?qnpliopgl)mb@ﬁyearaim@p@enylmwhyfq}bﬂeinﬂmhﬁy—u94@91 romthe group
consi sting.of (.
(3R) - iébugvff@%é‘%&a-i53}%’c5’9%@€( 1R) - 1- hydr oxy- | - cycl ohexyl met hyl ) - 9- (4- (4-
gycl opr Opx@)ﬂatzhyl QR pddatydansdpieriiR)dhkydrbxel Hiahidrdp frat-Ai-dyashyl)-of@- 5] un
ecane, :
(3R 1 buly i B ealpoReDeer by ipor et PBg SOBRIP R S 20 (- (- car boxy
2- met hoxy phamespiydl pisdundepantehy| ) - 1, 4, 9-tri azaspi ro[ 5. 5] undecane, (3)
3R) - 1- butyhy 2, 5- di@xe- 1R kol Y+ AGMCl 0 Qb4 ( 4-
gret %yl am!J %d) ar bong?l%?ﬁiﬁgkﬁgréﬁg?ggﬁz#;dmﬁ %]y ; &eﬁﬁﬁgd@)lz rgi(gi(g-gpi ro[5. 5
] undegane,metgrlglglqmpgbggﬁpher(ogy)ethyl)- ,4,9-triazaspiro{5.5Jundecane,
(3R) - 1- butgyly 2, 5- Qism)c@dﬁt,(l(z}ﬁ)ﬁolmtwqtln)cy-ﬂyﬁfhv@l10455%4{&%&%91)-9:(164(4( 4- car boxy
E 5)2 et hoxrggﬂﬁg%gnogaer gx;l}aﬁgr%%ﬂpr{:%%yl -1 )4:9—t%h§dsgi_rg{5].ﬂlzlg§ clalgec,) [5-5 Jundecane,
(3R) - 1- but(ydy 2, 5- dBR)0-b3ty ({2 Rylicke by (i R)y-Hydoygt lobelotenployrhly-9-(G44( 4- (N, N, -
S'nggf:Q%La%%Hf(iggn?n%%x_r'b%ﬁ%};H%%M}liiﬁ‘ﬂi@i?r&@ PR Mbdcate 4 O- L 71 azaspiro[ 5. 5]
(3R) - 25but(yB) 2, 5- dBRXd-Bty21 Riokody €l B y-Hydmyyt lo traxhoheesnhry)) m@thyl)-3-¢4-6ar boxy
" methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5. 5Jundecane,
(14) (3R)-1-butyl-2,5-dioxo-3~((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-(4-
methylsulfonylaminophenoxy)butyl)-1,4,9-triazaspiro[5.5]undecane, and
(15) (3R)-1-pentyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
30  methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane.

E

3. The compound according to the above 1, which is selected from the group
consisting of
(1) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexylmethyl)-9-(4-(4-
cyclopropylmethylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspirof5.5Jundecane,

35 (2 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-
2-methoxyphenoxy)phenylmethyl)-1,4,9-trtazaspiro[5.5Jundecane,
3) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1.4,9-triazaspiro[ 5. 5Jundecane,
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2- et hoxyphenoxy) phenyl m ethyl ) -1, 4, 9-tri azaspiro[ 5. 5] undecane, (7) ;smaR 2007
(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-cycl ohexyl net hyl ) -9-(4-(4-car boxy
- 2, 6-di net hyl phenoxy) phenyl net hyl )-1, 4,9-triazaspiro[ 5.5]undecane, (8)
(3R) - 1-pentyl -2, 5-di oxo-3-((1R) - 1- hydroxy- 1- cycl ohexyl met hyl )-9-(4-(4- 1 0
car boxy- 2- net hoxyphenoxy) phenyl met hyl )-1,4,9-triazaspi ro[ 5. 5] undecane, (9)
(3R)-1-butyl -2, 5-di oxo-3-((1R)-1- hydr oxy- 2-et hyl butyl)-9-(4-(4-carboxy- 2-

met hoxyphé#ioxy) phémg)-tabutyd2) s-dioko B-((t R p2-dypiaxg] Bepdetraghasky])-S((HAN-carboxy-

Ef’R) -1- but2y11nét%b)%ﬁpqlieggr(l%e%ﬁ)(lfpjrl@xﬁ%fe%ﬁi)r- Ré}éiﬁrfa&%sﬁfr&[%hé’]%&’é%!ﬁe?”' 4-yl)methyl)-9-(
(4- cycl opdpy! met KR Ratibutyd-a B dreywb BEhd )y hytemyt Iveydghexky tnethd)-Cr (al#edpNF0[ 5. 5

d N .. A Ot .
(59 1 pr QPO Etpettonsl  agrompes philuily drpiols Jipdegine
41 et h§1 afbhocar bRl PO dsAeHXB) it HiParet AydoRery lnabyl) DA drmsirtons. 5] u

(3R~ 1 buty{ 2Bty e s ol SRS vty ) -0 (4- (4
(2R - 1-buiyl2 B gL’ 5 LCIR Ly oy ey el ohept et iyl )9 (19

(BR%)- 1- b;tﬂé-gﬁméhﬂ'ggé&@x%%mwwm@xqmgas Mtgﬂspgaﬁue\ehﬁ@t 2y|5) -9- (4-(4- (224)

car boxy- 2- net hox X e - ,9-triazaspi ro[ 5. 5] undecane,

(3R) - 1Ybut(§) -2, 5 4 Q‘gﬂé-‘@?‘?%d‘%ﬁyg&&"l1ﬁy %Yﬂp@fﬁf‘&eﬁﬁwl%ﬂ@g?ﬁ( 4:

cgr bomb 2-c@tﬂaagysapﬂemexy%lﬁhexmbhmhhmhyl-)-ﬂa449«9riztzraislﬁi'cfis.|6i]mﬂb5an'é] undecane, (15)
R) - 1- but,y| - 2, 5- i, QX 0- .

(1R~ 1- ok oy 1 O RETEIRGh SPar-gy2 gihy pucso-Co-d-carbosy 2-

( 4- cycl opengiidrmphbydxyipheoylardton)l 45-rezipupiheosscephieny| net hyl ) -1, 4, 9- 25

tri i .5 :

(3R 1-bulh 2. b Gt ks B0 e ORor (1Y e g RS- o.

4- ( 4- net Kftcariopopabbehylrmmaeatbhexipperexy ) phentivicliphe hil hiskapgspirols. Hundecane,

tri i .5 i 79-dioxo-3- -1-hvdroxy-1- -9.(4-(4-

(3R I but ofp 2 L 3.@"35311’3@’%‘128 dipx ﬁid(r(g? Lhydroxy:! ﬁycé(r’}iuef%lrr%erﬁ%} f | (}4r%t hyl ) - 9- (

4- 30 imethylaminocarbonyl-2-methoxyp enoxy¥pheny1methyl -1,4,9-triazaspiro[5.5]Jundecane,

( g] i sgpr ogybam ngqaRp@nmltylzz,mtdmxyamamxw)mh@nybm@mtﬁlmkthﬂfl)%-tzr-'(zaz aspiro[5
. 5] undecane, : .
(3R) - 1 bargiosy S Bees Rhep PEAP NP1 O CHUEPRIFRL A BEYIEEH - 1 ) met hyl ) -0-
:1- (4-(2-r@shyl ior APR)-) etmityl L 2 twonoyd-((2R e ehtydropyhienyotypepttimiethiy D (4y4-) - 1, 4, 9

ri azagpi rQ . .
(%) obuiclyy 2 BEREReretpheipn dmiA SBgesS. 1 met ) -0
4- 35 (14) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-

4- (2, 2-di 1p j 5 . 4 | et hyl)-1, 4, 9-
(1 (2,2 b SR AN RIS b ot )
(3R) - 1- but@}p} 2, 5- dPBxd=muylERoRorR By hydraxet -eryevdpsnyarn-A=-maest h§1G- o- (
?;1 _ (4|—cyclo ropylmethylamri]nocarbo)nylr—]Z~me|thoxtyﬁh?n)ox3i)p£1er§yline_thyl)—1,429— (5. 5] und

-i sqpropyl carbonyl.anji nophenox enyl me -1,4,9-triazaspi ro[ 5. 5] undecan

o 38 o ey pmepane ) PrenYITELRY "
(8R) - 1- but@by 2, 5- dBR)-Q-tart{12] Redickokdr {1 BYy -Hyd(dat Y-édoyratryalpyyyaan-4-WimetB R g% - 9- (

?4 (2- et h@[%?tgﬁlﬁm%oézfl 18 HQ/’]I-%%H ertl%om lrll%ny W%‘Hé‘%@‘?e&é{‘wﬁ“ﬂ?ﬂ 344?_9- triazaspiro[5. 5]
undecane, trig2@piro[5.5]undecane,
(3R) - 1-butgly 2, 5~ AR =ptnfil 2L Rhsickol I RN -Hyl 51 1AM A AR Ak-A= DRI O
(4- i sSr opitisentppyiymERcHEonY e tE By pPReRexy P bt etheb iyt P -tnazaspirelp iSiyndepaneof 5
. 5] undec angg) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methy})-9-(4-
(4-(2-methylpropyl)aminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-
triazaspiro{5.5Jundecane,
(19) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methy!)-9-(4-
35  (4-(2,2-dimethylpropylaminocarbonyl)-2-methoxyphenoxy)phenylmethyl)-1,4,9-
triazaspiro[5.5Jundecane,
(20) (3R)-1-butyl-2,5-dioxo-3~((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-
(4-isopropylcarbonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane,
-9.



5 (23)

(3R) - 1- but yl - 2, 5- di oxo- 3- (( 1R) - 1- hydr oxy- | - (cycl opent en- 4- yl ) et hy| )5 YLAR2T,

- car boxy- 2- net hyl phenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane,

(24) (3R)-J-butyl-2,5-di oxo-3-(()

R) - 1- hydr oxy- 1- (cycl opent en- 4-yl ) net hyl ) - 9- (4- ( 4-

car boxy- 2- et hoxyphenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane, (25)
3R) - 1- (2+hut ynyl ' o -1 - 4

10 et hyl St hocar LOGY ! ThERoRy) BLy (e 4 By L ER B CR et 1)

(3R) - | - but§i(2-meshydpiors )garbfqmmmonlwmwhpn)dyl@ﬂwﬂeﬁw%t@@wpyro@- {Jungegar(es -

En;; ;wl am pepar bony RHenMRNPNRRKLEH(IMK)-) Ky dfoxP- L{RARIP fyPAm4 SR GROR4- and
( 3R) - 1- but§isoprenyifaghasynipe gy methayhsrgxyphspyimetbyii b P fiazesmrql 1 Sfundecpne,
car boxgphepoxy) ph@md-lfbhmlz%? -dicko3-{(1RPp2aSBIIGL B( E%i@t@ﬁ-ﬂeyl)métﬁyﬂﬁ-gt@—

conmpound accordin o, the abave 1, reln RLis | kyl’,” C2-4"al kenyl ,
o O 2 R 2oy P TSP | BSOS RISRAES S vy ch R, | K15

and Rd_6 hays) th he(m}re-bjt_ne)am,Swgﬁ);;ass-(c(eky-me@d'roagytlhlgsyahxpuﬂ_eﬂ,«zt-)ﬂ)mé&hfgzl)@qm(quEd_
according to t ove rein at one 0 stituents o rin in
R is - C%ﬁi‘%f’%’?é&g%)fyp}:]fiﬁﬁ% epﬁlmyéh?%s%tréaﬁﬁgpﬁggﬁﬁ\?gec}aﬂ% sane neani ggs as
20 defined25)n t he (3RpV42-butyby)The-doswpb(iR)deloalrakiyatycydobdrylmbtbyR-91(4-(@her ei n
at | east [ ' t - or -C(NH2)=NOR54, in
whi chag44%g%%ﬁég%§®ghﬁﬁgé®g -burg\ggﬂgh%tsﬁaggﬁirgﬁ?#g@ f‘}lne’t he gf)ove) 1. 7. The
conpound d&¢or di ng3Rp | thueyl podiexe;3-(AB)-dihydeaxyt leawtlolspgl nadthliSs(l FEédnt s of
25 ring 34 bS o = 1 A : 11l iych

conpri Ses1&%&;@3%15[3)8?&98&1?}%%0;2pe}r%{lﬁﬁ%‘%@qg?ngg&ahs r p?@é@%‘%@% d formula (1)
dccor di ng &8 t he é%%)ré‘bﬁ,ty1§=%§ r3n%(|1B\)'érhﬁ’ém’i}{n%'§%ﬂl@hexﬂhﬁtbﬂﬁ',9'ér(4mﬂoxi de
ther e?f , w%b@xﬁﬂ{énokmh@gﬂ)eﬁ%-m,@e@mt _ k@bﬁgg@ﬂuﬁdé&gﬁémti ne/ chemoki ned
receptar, ich c ri ses, as an,active i,ngr edi ent, 0

repr eélgnt éd by f o%l@"{ﬂo}m‘zeﬁﬁf ding e ths abpye éb‘%%ref ﬂalsqéjg‘géﬁwg:rp &l'qeﬁ”%‘ﬁ]’ um
sal t ther epfC2-anliynekiuatituher with -COR®a=8RI'T, dr FN@RI, IOWhEheR’ ®fUbrd BIC lnfvea
chenoki ne/tﬁgem)ki ne .I ecept | lg,le@cc%%&%f;o t he above 9, which is a CCR5

. me, meanings nt . .
ant agoni st™° BPATSHAMREelt T eal composition for prevention and/or treatnent
for inflafmatory T8 aingeagdsccardmgrioltbegbovti berlsarsin ddersh oherofisddtfucstisenicy
virus, all { ¢ gitgea 12 i schem. eparush 2 Lg weY (o i Qr
di stress s:g#% grrlrg %gﬁgc éc%ghgghﬁggﬁy b‘g}:l:it e(r.})?a:aﬁl‘l ?{nf 2%:\& @%%a@?jﬁéea[ng{so? at
mel | i #0s, definpbindde 889% 1.whi ch conprises, as an active ingredient, the -10

15 MAR 20Qy  conpogd-dngRiues a8tadinBMolthE BbbR { | Wwheéd6i0k 3¢38 oh® of BfosARRMR oF a

Aot hod T8 AT Byocar vy cEckE T =N Tgh Re Ao e DA ET ey o

a manmal afkefiaéd ecthe wbowmunt of the conpound of formula (1) according to the

above 1, &, The compound according to the above 1, wherein at least one of substituents of
25 ring3 inR'is =0 or =S,

( 8. A pharmaceutical composition which comprises, as an active ingredient, the
compound represented by formula (I) according to the above 1, a quaternary ammonium salt
thereof, an N-oxide thereof, or a salt thereof.

9. A regulator of a chemokine/chemokine receptor, which comprises, as an active
30  ingredient, the compound represented by formula (I) according to the above 1, a quaternary

ammonium salt thereof, an N-oxide thereof, or a salt thereof.

10, The regulator of a chemokine/chemokine receptor according to the above 9, which

is a CCRS antagonist.

11 A pharmaceutical composition for prevention and/or treatment for inflammatory
35  diseases, immunologic diseases, human immunodeficiency virus, allergic diseases, ischemia-

reperfusion injury, acute respiratory distress syndrome, shock accompanied by bacterial

infection, diabetes mellitus, or metastasis, which comprises, as an active ingredient, the

_10-



5 quaternary ammoni um salt thereof, an N-oxide thereof, or a salt thereqaf,, ..
13. Use of the compound of fornula (I) according to the above 1, a
guaternary amonium salt thereof, an N-oxide thereof, or a salt thereof for
t he manufacture of a CCR5 antagonist. 10 Detail ed description of the
invention In the specification, Cl-4 alkyl neans nethyl, ethyl, propyl,
butyl or isomer thereof In the specification, d-8 alkyl neans nethyl,
ethyl, premipoutdueptesepenby fornhgx ¥l) accdidpigyth thostiork 108 quai®iry hheteaim 38t | n
t he speci f,i cati 0 C2: 4. al kenyl ns etenyl, propenyl, butenyl or isoner
thereof | HE(& ‘a{‘ggb‘)lxllqectg?ﬁ%ﬁ,o}l&ﬁgg gfff?znyl means etenyl, propenyl, butenyl,
pent enyl , 12hexeny A mbtbpd éorydntagooizergyCCBP 11 8 omermalhwhebdfcolmpriskeadministering to
speci ficati -4 Y. P ) i S 0
t her eof . %nrg{}ﬁ%l%%%gﬁ{#}c{gtér%ér@?g} @é g(?lr%énuﬁd 6@%@%@%&?5%% g"%’i}‘ﬁyﬁ%fr’@g L g
but ynyd , peatespay ammpesepnsalt therept wnyi-oxide thengdf, @ra jaffdhereot her eof In the
speci ficaggon, C3rfe TR IMlouiBAUTSForHG1OPH ORYbrdineY & HRUL yg! X
cycl ohexyltl?' cycl ohe%tyl or c coluqoctyTo. 2£'fl F[pl t he g e?i P?ca‘%@vgn?’ %SC&%%%%}F] -,
bi - or trRm@piBYe el thereph pn i8¢ theagofper a padv theggofl yorgihe mamufactire of at@eRS

r epr esent Qﬁtagdniﬁti. ng 1, ring 2 or ring 5 neans, for exanple, cyclopropane,
cycl obut ane, cycl opent ane, cycl ohexane, cycl oheptane, cycl ooctane,

cycl ononane, cycl odecane, cycl oundecane, cycl ododecane, cyclotri decane,

cycl ot@t r adesiRidescripyioh opetiadetiane, cycl opentene, cycl ohexene,

cycl ohept ene, cycl ooctene,.cycl opentadi ene, 30 ¢ Iol‘% adi ene, :

cycl ohept adi ene, i@gﬁ%ée?cyﬂﬁ%lﬁ& Eﬁé%}fg?(i,m%ﬁtrﬁ?téﬁe,et r RY&Y gptléﬂla?rei?g?"‘er
azul ene, pexdnfdr oazul ene, indene, perhydroi ndene, indan, naphthal ene,

di hydr onapht hal en t I ona n hal ene, heptal.ene,
|5er hydr ohept al ene?n B‘}“’pﬁ’%ﬁ‘? ?é’tﬁo&, ?JQSEP Q?(Rgglggﬁgefnggl& r)r{fg{é’g’e}ﬁ g,&tﬂa@é’&gﬁﬁ{l ‘r¥§ ﬁjg)r%l:
acenapht hbeptyl, okiybpernemeptiereaf.ene, phenant hrene, anthracene,

spi rof4. 4] nonane, i : age, } .
o1 cycl o 2. 2. 1] heptaas SEpIAERITRE: SR el aeS e Foperly Buigny profomes,
bi cycl of Sﬂ.ﬂ_e.qufhept -2-ene, Dbicyclo[2.2.2]octane,

bi cycl o[ 2. 2. 2] oct iZ-tRO&padAPRIINATR-3 Uk FRANBUARE HlopenylN bliRkByl, pentenyl,
speci fi caél on, 1ii-e?to 15- menbered nono-,.bi- or tri-cyclic hetero aryl

cont ai ni n§®4ey teBYle ACERYRE 1501 thstsfen at ons and/or 1-2 sul fur atons in
3- to 15- -11 15 MARhe@@RificeioheCed atapoyl, mbins @hyriyli pr@yehylc bbgher or abyer
cont a'b@;nglbelé% nitrogen atons, 1-2 oxygen atons and/or 1-2 sulfur atons,
whi ch y 2 artially or fully saturated, represented by ring 1, ring 2 or
ring 5 neans, for Iextberppeifiqayipnole;8 alkiyudzokas ¢thymytopropyndt batyoyle pentynyl,

Pﬁ{:rz]’ol Syrhg)\r(jd d;eg}yﬁggqcﬁ’?ggﬁé%@,}{&jtm&%ﬁe, pyri dazi ne, azepine, diazepine,
In the specification, C3-8 cycloalkyl means cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl or cyclooctyl.
25 In the specification, C3-15 mono-, bi- or tri-carbocyclic aryl, which may be
{ partially or fully saturated, represented by ring 1, ring 2 or ring 5 means, for example,
cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclooctane,
cyclononane, cyclodecane, cycloundecane, cyclododecane, cyclotridecane, cyclotetradecane,
cyclopentadecane, cyclopentene, cyclohexene, cycloheptene, cyclooctene, cyclopentadiene,
30 cyclohexadiene, cycloheptadiene, cyclooctadiene, benzene, pentalene, perhydropentalene,
azulene, perhydroazulene, indene, perhydroindene, indan, naphthalene, dihydronaphthalene,
teterahydronaphthalene, perhydronaphthalene, heptalene, perhydroheptalene, biphenylene, as-
indacene, s-indacene, acenaphthylene, acenaphthene, fluorene, phenalene, phenanthrene,
anthracene, spiro[4.4]nonane, spiro[4.5]decane, spiro[5.5Jundecane, bicyclo[2.2.1]heptane,
35  bicyclo[2.2.1]hept-2-ene, bicyclo[3.1.1]heptane, bicyclo[3.1.1]hept-2-ene,
bicyclo[2.2.2]octane, bicyclo[2.2.2]oct-2-ene, adamantane, or noradamantane efc.
In the specification, 3- to 15-membered mono-, bi- or tri-cyclic hetero aryl

containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or 1-2 sulfur atoms in 3- to 15-
_11 -



5 thiopyran, thiepine, oxazole, isoxazole, thiazole, isothiazole, W%%iﬂ?mm7
oxadi azol e, oxazi ne, oxadi azine, oxazepi ne, oxadi azepi ne, thiadiazo

t hi azi ne, thiadi azine, thiazepine, thiadiazepine, indole, isoindole,

i ndol i zi ne, benzofuran, isobenzofuran, benzothi ophene, isobenzot hiophene,

di t hi anapht hal ene, indazol e, quinoline, isoquinoline, quinolizine, purine,
pht hal azi ne, pteridi ne, naphthyridine, quinoxaline, quinazoline, cinnoline,
benzoxazolhemtkded enmot hbiazol te; cybhquietdrdazyjl antanng nedaytrbganz avepj A€ oxygen

benzoxaz e%&d}'ﬁs a&?i‘?&ng%gfﬁ?lza‘?&a?%hl it gg)tegn'aﬂpa!nﬂ%r ﬁggnga%x?feazl%g}e@gnted by ring 1,

benzot hi adi azepi ne enzazepi ne enzof ura
benzot hi admgz%@‘erlng)é mﬂ&IfQJZ@fa@'lPl%a?(ym inidapele Ariezolbairarsle, porazdlenpyridine,
phenazi ne, h pe nZq% o)
phenoxazi r%rﬂhﬁé M hi}ﬁgnt ﬁ%ﬂiup@ ﬁ %é%?ﬁ?ﬁlf n@h g‘?jh%ﬁ%}%‘% I(l)pr%leene

peri n di né Hépféfamlgnﬁﬂﬁ%h@faﬁ@lﬁeISOiS@ﬁCt]@»a‘l lb‘}olﬁr lmlﬁaﬂlﬁsaﬁltﬁzaﬂae@i@lazplﬁ oxazine,

15- menber &g monde, Bkazefine! rbxad‘?ﬁé@bl‘n@ hﬁﬁfd’lé)zo?é' y'thfﬁ91rhEa' PiflaAné nﬂh¥az9§9§@
atons, 1-2 oxygen atons.and/ 0 &ﬁgpur atoq% for examp

aziri di ne,thiadigZerme e ndgls r’éPli“F\‘éle pyrelEIedi brazo ﬁ%laalielpweﬂlrw E%IE@FHWIW@B
triazoli nQsob%ﬁtcﬂKﬁbh@Heﬂﬂlthhﬂiméﬂen@dak&br qanablikh, Re> uﬁl‘bhﬁéocﬁdlﬁtﬂlzme purine,
pyrazolidin di hydr opyri di ne trah dro r|d|ne e

(7 hydr opy PISIHAENS cPEANY JBGHLITREE. SHUERAT et Btrol by AIBISRE moaTgEazole,
t et r ah@dr deyzrdthiadolee bepamiadolepychi ametien enthixeysie o pytidotazdpive, benzoxad1azep1ne

et o SRgREae. RSEOIEORNL! I8 0N 0or sl As et SUNcoBERL e
oxi rane, ®eetcefnmzan, d]ehymih@ﬂuzdn bEmGOMahtyld,r@ilmzah b@tamdxobpgl,rwndme phenazme,

tetr ahydr %R%”g?ﬁ“ﬁ%{ hé@hﬁg@mdﬂﬁg othf tp'hglhay X EH%?}B ﬁé{;&r ZRX eBﬁ&%xathnn

h||rane rdthlop ene trahy othlo ene,
d| hydr ot hitbisythsene, pbqnaaﬂmyrdrr@t phespyineglinedpesyeideiepi ne, tetrah drothie e,

erh drgthie ne di lrgieaxaeobantialigtoraildranxagelze o B-MeRbYred mMn(y bi-_or tri-
(oxazolidine), dihy dr0|soxazole t et rahydr oi soxazol e ( nﬁyoxg zol i di ne)

di hydr ot hi%s éetef%ﬁwaﬁ%ra@enﬁ LAonigogen FFP%‘foi‘lzo‘i”ﬁ’é?“ at rsbﬂrﬁuéf%ﬁf@ms

t et rahydr Qhé‘emts hfoazeﬁdamp(d sairfiigg Qthtﬂimﬂ@)pyrmhhy dp;&fdlfdﬂieaﬁm1da'(z@llir[eahm(iﬁa@6hdxﬁ€,an,
di hydr oox ole,t h ahy roo 3 %oxadlaz lldln§% 18 yg xa2|£ s 3
Lot Shyar o RRe riaghid 51 3PPt R A Sk pRGk R hEY ShIREBRARe

di hydr oox azte@yﬂeqpyntdater ahmemxdma:zepldnlwdrwmnh oomaudmdm@yrazme piperazine,

di hydpgox I etr i ne, di a

G hy St n LEERARGAE | KA ARALRARR, C e RRINERINEC) AHRIRSyridazine

di hydr ot hitazahydropyeidezing.dr ot Beriyiieeyridazinedr ot hiihpdraziepine, tetrahydroazepine,

tetrahydr ﬁ}e%ﬁéﬁ% b€, dih§ArdyEE iy, Q@t%‘yﬂl‘%dlatz@ﬁlhé‘rﬁéﬂ@%‘(ﬁﬂl%ﬁﬂkn@mrane oxetane,
per hydr ot ep

i ne, dihydyothyadi aze t et'rah othladlazeplne
per hydr ot Hiiae b ne, %‘6]? %é”reﬁ"e CEI’Y}HBPIH%I i nietraBydippyrahe, dihydestoxmRine,
i SOIh ndol i Ft@nl;a}@ldm/cd{epb@nzof lpéﬂn@dw@ﬁéﬂﬂ%{ﬂr Obﬁ!hZistn@f an, ﬂgeﬁﬁar oi ts%hgadrmﬁ@m@ﬂe
er Loi SO zot hi ophen r obenzot hi
péhyé éls&ﬁgﬁﬁé H@H% gh%@?ﬁ?@@ﬁ@h?othﬁ%ﬁﬁ@%@ r0|n8§§%P la”ne
rhydr0|ndamgMﬁnhwp&@ 15@Mﬁﬁoﬂﬁﬂineduhyﬂhomumob |nmahmhbomhyﬂrq@umnmhumﬁ
per hydr Oqudlﬁ' droﬂ? | ahzg hy rgfafog&%ﬂaglﬂen%1’soxa58fu§1?f§y d@ﬂ%&ﬁﬁh&:&@ ' Q‘t:rahydrothlazole

per hydr oi soqui no azine, te
(thiazolidine), dlhydr01soth]azole tetrahydmlsothlazole (zsothlazohdme) d1hydrofurazan

tetrahydrofurazan, dihydrooxadiazole, tetrahydrooxadiazole (oxadiazolidine), dihydrooxazine,
30  tetrahydrooxazine, dihydrooxadiazine, tetrahydrooxadiazine, dihydrooxazepine,
tetrahydrooxazepine, perhydrooxazepine, dihydrooxadiazepine, tetrahydrooxadiazepine,
perhydrooxadiazepine, dihydrothiadiazole, tetrahydrothiadiazole (thiadiazolidine),
dihydrothiazine, tetrahydrothiazine, dihydrothiadiazine, tetrahydrothiadiazine,
dihydrothiazepine,  tetrahydrothiazepine,  perhydrothiazepine,  dihydrothiadiazepine,
35  tetrahydrothiadiazepine, perhydrothiadiazepine, morpholine, thiomorpholine, oxathiane,
indoline, isoindoline, dihydrobenzofuran, perhydrobenzofuran, dihydroisobenzofuran,
perhydroisobenzofuran, dihydrobenzothiophene, perhydrobenzothiophene,

dihydroisobenzothiophene, perhydroisobenzothiophene, dihydroindazole, perhydroindazole,
-12-



per hydropht hal azi ne, di hydronaphthyridi ne, tetrahydronaphthyridine, smar 2007
per hydr onapht hyri di ne, di hydroqui noxal i ne, tetrahydroqui noxal i ne,

per hydr oqui noxal i ne, di hydroqui nazoline, 5 tetrahydroqui nazoline,

per hydr oqui nazol i ne, di hydrocinnoline, tetrahydrocinnoline,

per hydr oci nnol i ne, benzoxat hi ane, di hydrobenzoxazi ne, di hydrobenzot hi azi ne,
pyrazi nonor phol i ne, di hydrobenzoxazol e, perhydrobenzoxazol e,

di hydr Obe@ﬂ%mc@ﬂlﬁﬂlﬁie pefdﬂiﬂﬁfd&b@ﬂﬁ@lﬁr’m aZO|p@rhydi’ fHovipenzi ”Hﬂi?él@lls%qumolme
per hydr obenzi m. dazol e I enzaze % %_ ,% %obenzaze

di hydr obe AFBH SLEDHEC i rpgﬁlgw ECHIRINGS i HroPBeAZEHF ox ionfghalazine,

di hydr obe @zﬂwammmzmeetdrhgzkjMmaphhmm&mﬁhm,ro@phmmmr berzlg)ﬂl@naphthyndme
ot ranyar SaBeraraSainbry IGRETRRIRRCRG, [LEIRSEibGRs, dinvdroquinazoline,
di hydr9di berehgtttiqophesiae, tememmqmd{abeldlmof urdmydrocinnoline,  tetrahydrocinnoline,
t et rahydr %@i}%ﬁ%ﬁ’ﬁﬁ%‘hﬂ@heneb rﬁ%&ﬁ)ﬁ%ﬂn?d' beﬂ&?g&bﬁ;%ox Eder 09 hgﬁ’ 691526‘:&?%&‘9

di oxol ane I oxane, dithi ane ’hi ane |oxa|n
chroman, Ipgrezowimdtpesliee, diygrahenzomaizeli amelhed@bemxanée,s pé@wﬁnobamaodnw@ 8

nmono- car bgg}‘rﬁldkd%eﬁﬁé’thrazm' &ﬂyﬁ%ﬁer%n%%l‘eahér)ﬁy&'bbéﬁk'uh)’dazél@t rthI%Genzazepme

r epr esent rin for exampl e opr opane, . cyc
cycl opent éﬁéﬂhyd&bép%ﬂ%@éaﬁe i &V@P@F@ﬁta&%neacV@ﬁbﬂE@%ﬁ%Od@W“@péWﬂ@fboxepane

cycl ohgxengy d?&t?én@@)@i%;ﬁﬂ& teGNBIIARMEMERQ e fINE ] Screh8le, cyaiaﬁp@rzsaé}b%?e
cycloheptadlene cl ooct’adi gne, benzene etc Eiydln t he specifi ion, 3-8

menber ed RSHYS E%F 2¢0lket erodg}yﬁoq{?ﬁ Y& ni ngtfitr e Q%n at oR¥; Y ro?@%en

at oms  and/ddtiydtodib&nsbfutin at oms | ndiBydodibeietiechiznao- cycl i Ctetrhl%tdedsdibe&wﬁnan
a 2.5U

t -4 ni : , t
Wnich e %@yﬂﬂq‘ﬂfl SOSGHRIR pdn BN RA R AR RS, B8R, o
exanpl e, ploxaoke, dithiofadez olithjanes | dwahiedan, etbeazalioxapyy adobman,pybdndodithiolane,

pyr azi;pe, pyridazine, azepine, 25 diazepine, furan, pyran,
oxepi Il]lg tbﬁ}{{d*@hgi Ia%t hi ai ne (t hIQ;QéI‘ an), thiepine, oxazole, i soxazol e,

thi azol e, i sot hi adbltke Sgegifation, dReiPotashocy Rl Ak wlmlamaazberwrnaibyaczrefpllm
oxadi azepiBfirated, t}bﬁt‘ékéﬂ&ll t?y’ ru‘ié"ﬂ %?e'aﬁ@ fort &a%!@%&&@;&roﬁ%ﬁ@%ﬁ&bﬂﬁané By eﬂ?&?x@ i ne

etc. Furthernore, partiall’y o |1y sat urat &d nber ed nono- %
hetero ar ylcloBgFANS nlcﬁﬁoﬁﬂpﬁal}?l t rcé’@'@ﬁcﬁf“brrsCYCPP?“@WgeWc&Q%“eanoqyé hiptine

sul fur at ny@ioﬁ&@ﬂ@ ,cya@pelﬂxcaém:l eycloadivhe, thlaﬁeptwéﬂ@ hyamedlerm Bézehd &18,
triazo

dazql i di d
totrazhl i ne, tett dBoleaMREeA oy r SoRTEIEHE TEerSRYEr EPT BRSBTS  kf ne.
di hydr opy rizoges, atbetsy ahzydxyg@yraaamsnemdm pet aaifive atodishipd? -8 pyeinbedd meono-cyclic
tetrahydr %Yerb g?g c%ﬁtamngg %r}lyﬁiilfr%g NS, )%) EX g{ %yidd%?rzf PSulfur atoms, which
OpyT i a2|he i

t et rahydr roazepi ne,
t et r ahydr onde bienpartigly IWcﬁﬂ hzséfphnﬁéd gipksgent @ijwazz@pg rfe mq«es,r Hohyekaog s zepiole,

35 per hydrlﬁﬂd&%?@mtﬂﬁholéﬂ t@bf&izro@f frdible,t ﬁ’}rf(ﬁitﬂfy gf}g:{iﬁﬁlq%g)ﬁrﬁiﬂlmﬁgr Egﬂ&&%‘fhe aze me

tetrah dro yyran, ~ _di hydr ot hi ophene, tetrahy ene dr ot hi ai
(di hyd ia7sp gn furan, iy aih pueRinh dhisghene: Bidian(RIopy RS pReRIDE, ommiﬁd#%w}ml e,

tetr ahydr agnage)] esotﬁthfm@lr QirgA%aZRk8iazolk e bkaikdr iaddxae0| dazdpidty dnatRkaawd, e,
tetrahydro hi,azol e lgyﬂi isothlazole 3 15 MAR 2007

tetral | ydréldBEpieadinz o SURFCRISH té“a BEPRAGHr ooxadi azol e,

di hydr ot hi adi azol &urthermore, partially or fully saturated 3-8 membered mono-cyclic hetero aryl
containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or 1-2 sulfur atoms means, for example,

30 pyrroline, pyrrolidine, imidazoline, imidazolidine, pyrazoline, pyrazolidine, triazoline,
triazolidine, tetrazoline, tetrazolidine, dihydropyridine, tetrahydropyridine, piperidine,
dihydropyrazine, tetrahydropyrazine, piperazine, dihydropyrimidine, tetrahydropyrimidine,
perhydropyrimidine,  dihydropyridazine,  tetrahydropyridazine,  perhydropyridazine,
dihydroazepine, tetrahydroazepine, perhydroazepine, dihydrodiazepine, tetrahydrodiazepine,

35 perhydrodiazepine,  dihydrofuran, tetrahydrofuran, dihydropyran, tetrahydropyran,
dihydrothiophene, tetrahydrothiophene, dihydrothiaine (dihydrothiopyran), tetrahydrothaine
(tetrahydrothiopyran), dihydrooxazole, tetrahydrooxazole, dihydroisoxazole,

tetrahydroisoxazole, dihydrothiazole, tetrahydrothiazole, dihydroisothiazole,
-13 -



t et rahydr ot hi adi azol e, tetral rydrooxadi azi ne, tetrahydrothiadiazineqsnﬂARzmn
t et rahydr ooxazepi ne, tetrahydrooxadi azepi ne, perhydrooxazepi ne,

per hydr ooxadi azepi ne, tetrahydrothiazepi ne, tetrahydrothiadi azepi ne,

per hydr ot hi azepi ne, perhydrot hi adi azepi ne, norpholine, 5 thionorpholine,

di oxol ane, di oxane, dithiolane, dithiane etc. In the present invention, each
group represented by R, R2, R3 or R4 is all preferable. In the group

regr sz‘n: Q%rahh dﬁwotl@hzo% al kd&hydr@xegzllla’ibl@eny|tet@£hy@2004a@1hi"dl€|y| &ﬂl&&ﬂothladlazole Ced
substitute rable s [ [ OUp, I epresent e
by R2, Cl t%trﬁyarﬁtma%g % &al ﬁggrﬁ@fde Qﬁideazmp ﬁ%{ahégrlgb}mclleﬁne .6 EITRY dr Zgpine,

al kenyl otetfaRy Brombukdi axelp ey b perhy ditoe”lazepink, p}iﬁﬁdroomdbaeﬁﬁmh |tstrﬁh3e1fr@habé;ﬁne
speci al ly. ol repr . and_R4. . Q drogen a

other is é?ltraé]ygﬁ({zh a%%?%c, al kg%@?&%&1%p E‘%al ky%%/rﬁydm@satdl%zef)éa Wi t‘P%OW%%%xy
and/ or 5ri rnlyoﬁlonﬂlqhne,fdimaﬂarm, dpaenaldithiolaneydittharerair. e, corrpounds described in
exanpl e, speci fi cal | e 1 1 3 4 :

(3R)- 1- but yI - | &%_ﬂ;’_@%&%&%ﬁ%d%&ﬁmﬁ@ ﬁ%ﬁ%ﬁ% ne M{ (4B s Al
cycl opr op)plrfrf@lt SPI am nocar bonyl phenoxy) phenyl met hyl)-1,4,9-triazaspiro[5.5]un

decane, (2) th ted by R!, C1-8 alkyl, C2-4 alkenyl cz4 lkynyl
(3R)-1-butyl -2 d?oxeogm-u TRICT 3r(ox - c?/c?’ohexy amg% ?r a I}F a]krvboxy

- 2-net ho%?bﬁéﬁé&%‘@ﬁ%ﬁ ﬁﬁ’trﬁ)ﬂaﬁleﬁp&cm@ytrl azaspiro [ 5.5 ]undecane 20 (3)
(3R) - hpbut yl - 2, 5- dh &Ogrdup (RdsehteAATIOX 1116 EKGI @z%mk@@ﬁhat% Ak Gikyl, C1-

ge E ?Y;?;ns %O @{1282{@@@&3%%@ QF{;‘%’W&E’QE&%& w1ttl hé'lQG or benzyl 1s preferable specially.
(3R) - 1- but yl - 2, 5- Hi thx grcﬂxp(réﬂﬁ}:edtedﬁbl}dexnt} R ame hpﬂn,ewgmiatnhyhe otber 41146 alkyl,
rret hyl am g%gg g%Hileocr%%Zg—,g %gjl?lhs%%gtxtmela%ﬂy hyrﬁeé)py ar?d/or ririg 5 is preferable specially.

r'i azaspir

(3R) - 1-butyl - (Euuiaem&i:;r(e,( ténpdurily ddesriybdd- oy ekahplzy [speifigally - 9 Meke (grefetredx o-
25 4, dlcla g , 4-t hi adi azoI 3 yl ) phenoxy) phenyl net hyl ) -

1, 4, 9 riaza |ro 5] undecane,

(3R) - 1- but(y) - 2 5- dBB)c trytxl-@{,hyimzo € Bxyf=hydeayort restghempinsthyl)-§-(¢44( 4- car boxy
- 2-net howalagﬂ%lynﬁé Hg‘ﬂh)nﬁ&i’t%ﬁbﬂo ﬁphw ip}fénﬁr&em @af@; ks 51)5919!]%@&3 (7)
3R) - 1-butyl - di 3- h 4- (4- (N, N,
éll rrzst hyl ua{ nocar tﬁlégt E)buéél%e:lt?ﬁ %&ﬁgﬁ)}ﬁﬂaﬁﬂ}'r Fﬁéctl ma yﬁyl) 9: é‘ (|4e(§’i"§’(§i5}"ro
E gR)S] Undef@ﬁh@thoﬁ }(e&))xy)phen(ylmethyl) 1,4 9-triazaspiro[5.5] %ndecane (4 ]
e car box

%H ﬁﬂenoxy%éﬂiﬁﬁ“ﬁg #jﬁ‘ ox?ry&éﬁﬁ(—x—lgggéza-ﬁ % hﬁ%%ﬁ?fg'(g Y
(3R) 1- butlyd:thﬂaﬁmd:lcavb@nﬁkl-(nﬂaﬂ)e@phgﬂmxgmeﬂylmpdiyd))hhﬂ@metdsyirgy[S% Qﬂde(cﬂaecar boxy
- 2, 6-difgghyl ph y r d
(10) (3R T pent y OB L RS éﬁfﬁ% JARH | BT Bne B 0" T
35 car box yn@hﬂleﬂmﬁmmb&yﬂ@ I‘%T)h@ﬁlf)ﬂﬂlethﬂgiﬂr%afmgwiﬁoﬁ 5lBfieqadacane,
(11) t;;? > 5. CPR) 1 butyl 2 5-dioxo-3-({1R)-1- hé!droxy-l cyclohexylmethylg -9-(4-(4-(5-oxo0-

3R b 3- 4- b -2-
gret %10)2§pﬁ iy F@h&f@ﬁ%mﬁpl-ﬁ-ﬁ)p@eﬁa@%&gﬁ%@)zl; %é@é@ﬁﬁgo 5. 5]%3r%g§%’nm

2007 (12)(6? (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1- cyclohexylmethyl) 9 ﬁ4 -(4- carboxgr
(BR) 1 buté’met%loxyghenypmegfh)%p]he%ylmetgl){yqf ?)&y9-tr1a asplrof){' ]ungé3 h an ) met hyl ) -9-(
(7) (3R)-1-butyl-2,5-dioxo-3-((1R}-1 hydroxy-1-cyclohexylmethyl)-9-(4—(4—(N,N,-
dimethylaminocarbonyl)-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]undecane,
30 (8) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-
2-ethoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(9) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-
2 6-dimethylphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5. 5Jundecane,
(10) (3R)-1-pentyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
35  carboxy-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane,
(11) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-5-(4-(4-carboxy-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane,
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(4-cycl opropyl net hyl am nocar bonyl phenoxy) phenyl met hyl ) - 1, 4, 9-tri azasgiy Ok 2009
] undecane, (13)

(3R) - 1- propyl - 2, 5-di oxo- 3- ((1R) - 1- hydr oxy- | - cycl ohexyl met hyl ) - 9- (4- ( 4-

di met hyl am nocar bonyl - 2- met hoxyphenoxy) phenyl net hyl )-1, 4, 9-tri azaspiro[ 5. 5]u
ndecane, 5 (14)

(3R)-1-butyl -2, 5-di oxo-3-((1R)-1-hydroxy-1-cycl oheptyl net hyl)-9-(4-(4-

car boxy- Z{mﬁ)t honyhRM;Qu)t;ﬂ#‘Iemdlome‘i tyR) %yd;cﬁeyﬂ (tazaisr s frim-5-y])

RAES-
(2l AR AT I R
(1 (1)6)%15 g(ljz({l-%)butyl @merom&aiﬂ(omﬁ’ 1Ry drhydsorty- Lyl olpapinydting)-ByH)(49- ( 4- ( 4-
(17 °( ar g G LAAaRaaRi BRaR IRt otkn gl %54?%91&2?@3 ?3&?5@
met hox et Ky#ani noc{éRbérl?WS)l =25 HEprR ﬁéﬁéﬁd}yﬁywehyyclmwillythy )49 (D4

Eg:?;iz ‘;SE' {ﬁ%&x?lﬂﬁ@%ﬁ@en(ﬁ henylmethyl) 1 4 9- tg{laztaspnr']o[(Sj 5]undecane thyl)-9- (
u etra ne
4- 15 ()( (3R)-1- butyl 2 5- leXO 3y(( 3% hydroxy—l cyc%opentylmethyl) 3’(3 y

(4- cycl opreapykyet Mi@%ﬂ%@kgﬁéﬂﬁlﬂeﬂﬁ%h%S’ﬁﬁm@ﬁi}’d[ﬁB?M'e@ﬁtehy|) 1,4,9-

(3R PLpt 5 2. BSITAR 2 rioory 0 By T YR PRt A 4 st y ) - o- (
4- (4408t hitary methobhyhe:d) pletuathfip i Sreidydpiplieslindariby| ) - 1, 4, 9-

i 5.5
(3R - BT b GBSy R oty (B hpste sy B P31 ) et byt - 9- ¢
4- (4-i sopnmbg*)a:mmmpb&rhyﬂlyl}z-zﬂmmmwbbrmmmﬁpﬁmwﬂy@ﬂ,H)H-) -1, 4,

9- triazaspp 2‘&2 [g] e, (21)

(3R) 1- but % y é(j (1R) - 1- hydroxy-1-(tetrahydropyran-4-yl)neth I) 9- (
4- (4-(2- rEéBhyl pr dpid )1ahﬁt3‘io%é1d (@Rbréthydmphémﬁlwdmmﬁw4 lml)- -4, 9
triaz argpl {(ch?g]%? &ﬁgl’aml aft%?% 2- methoxyphenoxy)phen lmeth{yl) 1,4,9-

(3R) i oxo0-3-((1R) ydroxy-I=(tetrahydropyran-4-yl)nethyl)-9-(
trlazasplro{S 5]undecare,

54 (2, 2- diqrey hy| PrORYITyIOL Ryl (1 RMTetyarsyPheaabydpbisaatl-m5wetlyl Lo 449-
rrazaspir

(3R) - 1- but(%geé%gﬁﬁ“gﬁsc?gf “k’é’%ﬁ%‘eﬂi"wyh‘?”d}&)e%%"?wl%‘?%‘% LY (4-(4- methyl

sul f onyl anriaesgirofst HHoxdephwenoxy) phenyl net hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane,

(3R Z%bbuty» 2, 5- PRk AR (RG] vy -t anslopsman- Dol
4- (4-(pyr ﬁammwlamng@pyr@anﬂ wetl@xmqm@xxaph@wmwﬂmhelwPﬁmzmmyo[i SJlun@ccane

triazaspir 5 . -
(3:?) Zl Elutglﬁsz ]5U ggg%wl(?@dxoxo -3- ((r1R>)<)} hﬁ/d oxy- 1- (tetrahydr%pyran ég gl)met}h}g)xg -4-
met hyl sul f@rigtasth ﬂ@ﬁﬁé’ W’)‘Iﬂ% V#&WWPIFWXEMF?H%’%I Drbf8: 5] undecane 35

(26) (3 S)tridzpiryis. 51andecah®X0- 3- (2- met hyl propyl ) - 9- (4- (2- net hoxy 4-
Emt hylz%gl r\(&%ylzg(r%n@ggg)_ t}ll)fg %?ggon?t(ai% 1 hydroxy—lg(tetral?yzda 0 ylrarnC3 y])nletn(li)eg?

(3R) - | - but(@h@2- Ginetit o) proylatrii)catbony v 2emythbxyghehoahylbng pyetayy-4:4/9-) net hyl ) - 9- (
4- (4-(2- q%%g%pﬁogpéﬁu%&%ageonyl am nophenyhn et hyl ) phenyl nethyl)- 1,4,9

23 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
methylsulfonylamino-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.SJundecane,
30 (24 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-ylymethyl)-9-(4-

(4-(pyrrolidin-1-yl)carbonyl-2-methoxyphenoxy )phenylmethyl)-1,4,5-
triazaspiro[5.5]undecane,

(25) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(2-methoxy-4-
methylsulfonylaminophenoxy)phenylmethyl)-1,4 9-triazaspiro[5.5Jundecane,
35 (206) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(2-methoxy-4-

methylsulfonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5. Sjundecane,
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triazaspiro[ 5. 5] undecane, (28)
(3R)-1-butyl-2,5-di oxo-3-((IR)-I-hydroxy-1-(tetrahydropyran-4-yl) metlﬁ%A)Rﬁmz
4- 5
(4-1sopropyl carbonyl am nophenoxy) phenyl met hyl )-1, 4, 9-triazaspi ro[ 5. 5] undecan
e, (29)
(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)nmethyl)-9-(
g- 5]( 4- é 2- @®ED)hyl pr @R} )-barybarbydiareBefhienbhydiolieylterethiygiopyiandd-9b inettanas pi-r of

. 5] undec
(3R - 1. bul§ (> B“"g%o‘3 SRelearbqnygminophenyimethyDpheay metisil L8y an- 4- yi ) met hyl ) - 9- (
4- (4-i s@pnzemﬂoééﬁbmdhgdnam no- 2- net hoxyphenoxy) phenyl methyl)-1, 4,

9-t

(3R bl 2 %@ﬁf‘@@&??mg%% B ydg i Geabydspmn- e Des 4o
4- (4-%2- rﬁ%tsmzrqwbq@ opwnbmﬁheammh@ymthﬂ ypqq%w;mmw]mﬁmb) 1, 4 9-
triazaspi ¢ghs. 5] um?'ﬁﬁt 1(2352211(»(0 3-( élR) 1- h roxy. 1- etrahlydrotpﬁrzﬁn)ﬁf 51) eth(y) -9-(4-

(3R)-1-butyl’-2,5 r oxy cytlo
ﬁ% wrﬁﬁ@a@m@éw@plztemxmbfmyazla@pﬁ)ﬂ@%/B tswﬁm&{érﬁ ndeqasw( 33)

met hyl am
(3R) - 1- buiydy- 2, 5- X e-band leﬂ?alro;’kohy@m}(ywdmpl1 XNy RN 4- 9D fretHyt

iR A A A S I e
Ergg ;1y1|1 agl r@_mgar bOn{BR)}JBJEOW)ZbSlJﬁMkQJ'Bl(,(ﬂRpi-ﬂl&dl@&ﬁapﬁtétﬁe[}ﬁdﬁjpymﬂl%ﬁbmeth ()354-
-1- u

50 et ny! GG PDRER R AR REER A R A ST TR A 8T 5 8] Unaecane.

(36) triazaspiro[5.5] undecane

3R | -b 1)-9-(4-(4
- c?alr box;t(#)met h I%}gfégogﬁ g@“’% w‘ﬂiﬁ(ywi&grt ri agcgfsegﬂr ;kflé’ %ﬁﬁggc;ne,( (
(37) (3R metlm]mmnoga@omlp goxy)ethyl)-1 4 9-triazaspiro[5.5Jundecane,
3- (1 Ry~ Lyhwydr oxy ﬁkﬁ?%ﬁb@ﬂeﬁ&ﬁﬂo% Q(hw%wllok 7= éﬁ1&}éxyimet1§/1 O-(5-(4-

car boxy- 2-et hoxyphen Xy).pheny Y ? triazaspir ecane,
(38) methylaminocar onylphenoxy)penty) A9% tnazasplro[S S]undecane

3R) - 1- (2{bapt I P-bel -3 BRY1H i l-cvaYesH bliyla- 9- (4- (4-
Eret %yl aEn n%g )r/B)(;nXSIE) en ’;(m(t?utm&é AY )Mg ?;g P eﬁﬂ dw’éajrpey & (35(9) (
(3R) - 1- but3t ﬁ%a‘%‘%““@’%ngpﬁ i{’f%ﬂéé 099 S{‘aFascPWfﬂo %rﬂé‘ﬂ‘g‘; CPrB hyI) 9- (1- (4- (4-

??1}) )hyl ag) dEar bonysRpheboxy-Rphdmoyb)et( hi)-) -hidebx9-1t 6@ydbh®@n#4395mﬁt]h:_s;§)@£§(;?§&( 4 30
et hyPaun P A oSamot Bl e Mt R R S € IR O~ ()

(3R) - 1- per@s)l - 2, S(BRbkfbuad(ze&m)omshgwaka}wm@ydl hiebopanien- le);n@hxlm«a-@

Enfltz )hy I am QQ%&?@%M%@WM@M%M SLutheSphlo] PERABIARE 5. 5] undecane,

(3R) - 1- butl§T> 2, 5- dFBkbatiZaRioxorydI Bk )y deoret loteagipprsemg v nuethyl)-PA4((4-
tCﬁ; ngyph%B%Bé%?}??iﬂ&iybﬂ&xlfbrédry)e%ﬁbgﬁnﬂaéltyrll) -8235¢1a Jajﬁopﬂ sindesane, or salts
e o3b, S L WP TSR SRR TR s Pt im0 4

gycl opr opyhabﬁlbmimﬁonﬂphmlywmeﬁpxw)%hmmgdpumtﬂqy]hj)ldécaﬂc 9-triazaspiro[5.5]un
n 4
(g(lz?;j1 i but(}% i?%é]ty (zﬁ?fhofo Hy g i/hlydroxgl o} Clo}}ex l%eﬂ?%l) 8 Q 44 &1 car boxy

- 2-met how@hﬁampmbenylphgtdxybghenyl}letw 1 4t spispod Shodetatane,

(40) (3R)-1-butyl-2,5-dioxo-3-~((1R)-I-hydroxy- 1-cyclohexylmethyl)-9-(4-(4-

30  methylsulfonylaminophenoxy)butyl)-1,4,9-triazaspiro{5.5]undecane,
(41) (3R)-1-pentyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl}-1,4,9-triazaspiro[5.5]Jundecane,
(42) (3R)-1-butyi-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1-(4-(4-
carboxyphenoxy)phenyl)ethyl)-1,4,9-triazaspiro{5.5Jundecane, or salts thereof.

35 Specific preferred compounds are
(1) (3R)-1-butyl-2,5-dioxo-3-((1R)-I-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

cyclopropylmethylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane,
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(3) (3R)-1-butyl -2, 5-dioxo-3-((1R)-1-hydroxy-1-cycl ohexyl nethyl)-9- (44f4t 2007
nmet hyl am nocar bonyl 2- met hoxyphenoxy) phenyl net hyl )-1, 4,9-tri azaspiro

[ 5. 5] undecane, 5 (4)

(3R) -1 -butyl -2, 5-di oxo-3-((1R)- 1- hydroxy-1-cycl ohexyl net hyl ) -9-(4-(4-carboxy
- 2-net hoxyphenyl net hyl ) phenyl nethyl )-1, 4, 9-triazaspiro [ 5.5]undecane,

(5)

(3R) - 1- bu(g) - 2, 5- diR)0-b3t {2 RPtoke Byl R} Hydw@LDbﬁow}teﬁ@IdmthQBQ (@44 chrtoXyN, -

F!Srrgi[ B%L:?a 734 b;g‘sr%o){y) her%fﬁnqgtﬁ¥8ne‘98){y2£lsplr r‘[g Sﬁre de arPe 1,4, 9-triazaspiro

(3?2)- I2 btjt@'] 2,5- dBB)e@-t@t;(l(ZlR)imﬁo#@ﬂﬂB}-}l hydoyuyt bheolyfemginhathyl)-9-@44¢ 4- car boxy
- e I
(s 3 S kg %”%E%d*%b&“g%ﬁyhg?ﬁ BpBR s P CORRAB S & oy
- 2, 65di r{é) hyI phdéAdXy) r?y$ -dipp ((}Rllxhy 93>er azzt‘el@lwvbne{tby&rptﬁéle(éaaﬁ@xy( 8)
3R) - 1- 1)-9-(4-(4-
E:ar %)oxypgrttn%l% gpl-%lnﬁoxy P eny lnfje'tm ;fxyfriazg% %}{%EEP@Y iund(ecagle 15
(9) (3R - |(5buty| 2315) -drted=33d 01<R) Jdrhygdyoxy- b? qﬂmwym)thﬂ PA4¢A-DaNboxy- 2
ErgtR ?oiygng\ﬁéz %hg?aédam %2 ~mktifbx pﬁénbﬁ?)%%@ﬁy{l@%;ﬁlaﬁllé?gﬁﬁﬁh% uo[(slﬂ,)mdeca e o
4- (4- cycl( gbr opy! Mﬁ)l’r %5&%%&5§rﬁdw5‘ﬁﬁehﬂ’ Htj/‘l“)tplyll)f (4- (4 Car >€”‘Y
(93% [ ?@asm ét?o%@&EndMﬂl@@?ﬁeth y1§-1]4) 9-triazaspiro[5.5] undecane t y ,

ro
di net hyloan(%ocar bé%ﬁ%‘%@ #%Q%H;@é‘ggﬁyjﬁi{ﬁ%’ei lyefnﬁnﬁxff i azaépq(aﬁlﬁ)[xg 5] u
ngeRgzaer t?(,d.ﬂ)methylphenoxy)phenylmcthyl) 34 O-triazaspiro[S. 5]undecane (4

u -
gar boxy- 2- (ﬁet hoxyghﬁiqﬁe)na‘rl\é?yp%xp}g ({(?@"1 Axy@%‘i& spl i @‘g%gégggne (13)
( 3R) - 1- butoptboxysi- meﬂwsyshe(npm)phqnyﬂmwh@bayl i9dyua®m9ﬂﬁyﬁl]m'ei@bqne) 9- (4- (4-
car boy { NOXy RARDQAK @matdaa%t:hy(hkll Pyl 3-ARRALIPD 342k iadReane.

1) (8R Pyl SRETHAAS D T T RO T 6 (4 (-
f:ar%)o&y 2réethg>so¥pélﬁ g/ll)eglmhw ﬁ‘)y? §r1aza$4>1@i¥ éil@%@p?%{lsi]undecine ( ((15)
S, 3R)41 bUT (1by 2, 5- {BR -B’mfl(zlfi)dmémhy(tﬂp}ﬁ =HydtdsQL1- @t@tfﬁﬁﬁl%ﬁh éi!l%lljwléh 9-(
t ; | gz agglcr(gp({ygfoﬁl'qﬂ){hg%tggglmq%%rbfgl??f)lhenoxg?phen;(%gjet rl' )1(4 9Dtrgxrz]Xsp1r0H] g ugldecane
(3R) 1- but(yll}Z 5- crsaxo-;aapﬂm-dﬂoxbm((mkwLhy@r@iypabyaiomyrmhgﬁ) Yhpr@t hyl ) - 9- (
?;I - | ro gmgr Caﬁéény‘l? %t%ﬁ?ﬁ%@ﬁ&ﬂkﬂ)ﬁ‘%ﬂx&ﬁm?% LY aza I)O[é' Sﬂmgecane
(3R) - 1- but(\IE} 2, 5- C{BB&d-mﬂ(ZLR)dJOEOh%/‘({ﬂB\)hl-h}tdm%@t-]rajn@ldlnetppglmaﬁl-yll}-&y(é) -fiet hyl ) - 9- (
4- (4-1 s &FW;@ %g@?éhexbpﬂem? ¥P1L henAxakpRGRYSIRIRM) - 1. 4,

O-tri azaspliro cane

(3R) - 1- but{yP} 2, 5- dB }'64841{1(4 Ryliomorir i By -hydperet Harslepasss mamyl-9-(4-t hyl ) - 9- (
4- (4- (2- ngtipiyPr-aRMok3ph PheHRes) h&?uﬂne@l UBMJ@&M@&@g&%{ﬁ)s%%MMBt hyl)-1,4,9
trlaz plro 55]u§3ecane 5 )é’
(3R)- PbutQiil 2, 5- drBYd-airiaf 1012‘%’3/ ISP HEH P PERYAS (G kst hy ! ) - 9- (
4- (4- (2, %athamsthyihpraiichay)poagihanyl));Lo-meisgpixphshodydapbeny| et hyl ) - 1, 4,
9 (15) (3R)-1-butyl-2 5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-
(4-cyclopropylmethylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
30 (16) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-
(4-methylaminocarbonyl-2-methoxyphenylmethyl}phenylmethyl)-1,4,9-
triazaspiro[5.5Jundecane,

(a7 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-I-(tetrahydropyran-4-yl)methyl)-9-(4-
(4-isopropytaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[S.5Jundecane,
35 (18) (3R)-1-butyl-2 5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl}-9-(4-

(4-(2-methylpropyl)aminocarbonyi-2-methoxyphenoxy)phenylmethyl)-1,4,9-

triazaspiro[5.5Jundecane,
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triazaspiro[5. 5] undecane, (20)

(3R)-1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-(tetrahydropyran-4-yl)nmet sy“f“?‘-‘é‘-"’(
4- 5

(4-i sopropyl car bonyl am nophenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecan
e, (21)

(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)nmethyl)-9-(

?23 f; ]4- (3 (EDhyY| pr (IR)-) -batybdarstimrb3off )R Dty pixe iy {teedhiyiopyiandd-y Brdettiylizaépi 1 o
. 5] undeca

(3R)- 1- bul J13-4t at%é%owlmnﬁfarﬁ?omh DS OPPRIPIIRISPYB B4 et hyl ) - o-

4- (4- |sopnnp;111cdﬁl§dmylbaamno - et hoxyphenoxy)phenyl met hyl )-1, 4,

(o ooufa o BARLEB G o ot U Ut o

- car b%xy(%lﬂquwlq@m Dﬁ}éph%ﬂﬂmit w4, 91Uafzza§}pm{é[5¥dfﬁl}3@m1decane

24 X
Eng L. but > 5. ?I({))X})béltyl 2 5~ leX_O 3 %Rog(l_ ﬁiroc Cl etrah dro yran: .% r\{gnﬁtqyl) -9- (4(4 (4
- car boxy<{ é( P S T wéwnﬁa%lwwylphew @Bthwi)alzagﬂrlawslrcﬁpuﬁ}
Eg% 1- (2B ynyl 1-butyl- )(205 gloxo -3- (1R) 1-hydroxy-1 (tetr%hygrog)}(rran -4~ I)methy 4- (4
15 met hyl &%l%?é&%%%ﬂ 8%2;‘?} mphfna%/)gpl%wa&%tgw et %trézam@i%ﬁbmdmﬁ

(3R) - 10 buigl) 2, 5- ¢iRK0-bAty(-L1RYokoBydI RXY -Hydaxg! Ohguivhemedyly)rethyll)-644((4-
et | ami ngg ar bonyL A NERRKRNEI ASHIY Y s chdhe S5 S3RSRILQL - 8] undecane.

( 27) car

(SF?3 1- blﬁlt@hﬁi)— 2, 5hdBlb)eb—tﬂty(l{Zm)imkoHyt{ﬁB)ey—HydnngfIoh:gxly)pmﬁemgml}ngethﬁl)-lef(4((4—

car box or salts

tther eo?nggﬁé&ss&@%ﬁ%m@ 3ph]en 1 eﬂté‘gj ?Zﬁffﬂa"zﬂﬁgro@ glrﬁﬂ&% ’uded in the

present i f@¥&Ention.Gkbi- (ZQMMBGZ 5-glickept3- ((alRl)(-éH}b’ldm&'ifl-kyY\q}cheXalm@h)yl)—ér(%;(Hf hi o,
| kyl h b hed

al kyl ¢se, ngé&lgfmﬁakrﬁ)esrba ng Hnlzﬁ@kwﬂuﬁ'?gfé 5. ﬂ&é% S{@gg&gﬁé" ght or branches

ones. In a 1on, 1SO S on

Z- -,
D ams- i Sokef) | SAHREL-byie iagor G ndyi: Loxslossnstny (kG s °
| soner, (ametﬂylsﬁmcmh @ﬁenc&@%hﬂﬁ@ﬁyl)dlmtr&fzg@%[ﬁ 5]uﬁ§>éd§§@| ly active
i soner o) ounas erat e
chr omat ogr(%{f))m C sé%%)}éﬂ%% (%szégﬁ}oé‘ 'p‘ﬁ{)(gﬁg &M&}HQ‘ CI%Q? Pé&rﬁﬁ&ﬁd)
equi i bri wartoepplenodg)phentrthiydnbk, SHsasmpiroffi Shndeesnd besaéusfthaﬁéof vol unt ar y
the pf@eent i nventiirs AtpFRid fRiotala e tei R b A RIS F R INEAIGAT Fop”
those skiexhmgle ralikyhe al*renyl allsymhoklkoxy ﬁlk}é@ﬂ%sdhylsnegoaimn]@erteoamia@ﬂd(y@fylenhe
paper (th Ol.llp% maude?‘ GORY b08K Hegrb)hes I Ol RRRDLS isBRRA A9abihid HaR rﬂlfg tift€d

paper (th con ﬁuratlon - represents a- con?ngura

p- conf i gurH (’Eh &r mett dfcfa% ger?féﬁ@fieﬁé,@maéfwtrm earbey “t"ms R-, S

a-confi gun%m&naanﬁicanﬁ@aﬁw%aﬁﬂ&ﬁbr Iﬁ@tefe@fﬂé@)u'a ﬁca'll@l%ﬁw“slo%%rl{)b for rulja

(I) rrgg be converted into cor(g(g ndi ngfgg& s by conventio means, 35
t hé®sal'toMel)iiaiqr GRERAuD %B?“er%iP R{é%i?att ig SeRZEAHON (AR e CE%‘P?U‘“‘

a(m ne sal tlessapdlaaCctdiln[ﬁﬂﬁid),I ed;ulﬁlahlim et:(ﬁnpcafndsl nethtichatl. isMasrer mbohiab| @ersaf tas

are prefer ﬁid Swtab ae or..exan 8 15 .MAR 2007 salts

of al kal i Hggrg TRROS i |5o(f éns"glmdﬁureﬁﬁ” n%uc{ega[} &15 ) Se RIS earth netal s
(e.g. calcium andn nhgpefsﬁrun)lverammmlm Qihd:rv&sse spactfisd| Etsswrblf b hgranent doithiosal | y

accept abl exlegami theafitN@Ssymbol .~ represents bonding to back of the paper (that is, a-
30 configuration), #* represents bonding to front of the paper (that is, B-configuration),
represents ¢-configuration, B-configuration or mixture thereof and .~ represents mixture
of a-configuration and (-configuration.
The compounds represented by formula (I) may be converted into the
corresponding salts by conventional means.
35 As the salt, alkali metal salt, alkali earth metal salt, ammonium salt, amine salt
and acid addition salt efc. are included.
Water-soluble salts are preferred.  Suitable salts, for example, include:
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(e.g. tetramet hyl anmonium triethylam ne, nethylam ne, dinmethylam NEe MAR 2007
cycl opentyl am ne, benzyl am ne, phenet hyl am ne, pi peridine,

nonoet hanol am ne, di ethanol am ne, 5 tris(hydroxynethyl)am nnonet hane,

| ysine, arginine and N-nethyl-D-glucamne ). Preferred acid addition salts
are water-soluble salts. Suitable acid addtion salts, for exanple, include:
salts of inorganic. acids e.g. hydrochloride, hydrobrom de, hydroiodide,

sul fate, phiesphaksl mzltzilﬁ eae pobdigiugrdiidsscdiurgy, g of aliedlids earth - m@ﬂ@‘(@% Eoalcium
| actate, tartrate, nzoat ci.trat ITE%H”l nesul f onat e, bengenesu fonat e,
{ o tonesuliO e e AnaRaE Syt SHITY HRG ARGy iab o FET O ABOERds
repr esent g obyetlfaﬁ’remluﬂanmﬂ:)nuan d_rietaytammdf] erhahjlarmrye bianeuhmaemh@ becldpt:mylak’r&ne
correspon%len 1sol vat es. nelLEler rred sol.vat S, are fl) ih IS tabl e
ol vat o SEBIERNET o nefd By BRI o MRIERS 7 VPRI ShiriPaBror dyckigoiitia
et hanob) ans{hyﬂl@xymkélyH)SmAdnbnmthamh,dymocrmngmnhs ane P msﬂm@blgluyalﬁmler)ul a (1) or
salts thereof are ﬁ%Ei%ifr%? "&%ﬁddnfb%”s%ﬁ?%?é Watef- 9&@8 @Rl?#’ ﬁm‘!ﬁl%% dogcgmoﬂ shipe

t

exanple or salts thereo anmoni um sa

repr esent édr pxanime.nntlad¢: 1sp ap@mpmm%mﬁﬁo@gdwdmkéldm hycbgbr@node thiydroiodide,
conpounds ﬁﬁWe Pﬁ@pﬁﬁ’tebﬂltrfa%r THY @al@ é)f blsvaﬁﬂda.‘itr(ﬂcﬁ)ré1 |dc€@ﬂa l?é/ct?ﬁtg A8rdRe 152 aga't@

al kyl or - %/ substitlted ﬁ)eni;me des _ o6f € conpaoun

repr esent éfdm!ﬁ M WF%‘@P?‘%P@Z@H@U@{@W% ﬁﬁ)éﬂoéaten iSettogeate, oglug;q{gnate and
conpoypds digmaeented by formula (1) is oxidized. I\/bt hods for preparation of
t he corrpounds in the present inventi of the present

i nvention of for mﬂq“& ?11}130&1&95 B@rﬁeéﬁar‘%’d?‘)ﬁ’ﬂ}’“p‘hgg ISF‘ }P?@e%'fl% & cppvertsd
met hods dqm’érth@edrrwpoﬁﬂiﬁgpdyle&es Anong t he corrpounds of the present invention
of formula (1), where nitr t. q rna anmo |um
salts or N oxi deshft’er":’{%érnB ?oﬁ‘éﬁ% O S C#‘?Dl? %(‘Qotll ﬁg‘fﬁ REApe,

R1- 1- N1 R4ndlu(1éL-se)vaNHof SQteDafdvhlepkdiie B ethanoRPdnd tmhke and R41 have the sane
meani Hgs as R, tﬁé.'go@) und %aﬁggehve%%forﬁﬁg (2? 01’ §al{y th[ﬂ%gf" 91&' @'@%rable

wherein any nltro A O R er nar
prepared poetseely, dh¢ @Wlp@nﬁ‘éﬂ?ﬁ@élbed ml’fbe%amﬂﬂo%ﬂi‘fﬁth%ﬁ@fng t he conpounds of

formula (1-1), theycReReyEembubhiagld oRMe &%p%un@?ﬂep%%ente@'ﬁ faqnula ahardpe 2

roup contai ni ng_ carboxyl’, hydrox am no or thial e.
J P compourglds where n)lltrooenyo the %;/ompounds represented by formula (I) 1s quarternalized by
RO
20 R? is C1-8 alkyl or C1-8 alkyl substituted with phenyl.

N-oxides of the compounds represented by formula (I) are the compounds where

nitrogen of the compounds represented by formula (I} is oxidized.

Methods for preparation of the compounds in the present invention:
25 The compounds of the present invention of formula (I) may be prepared by the
( following methods or the methods described in examples.
Among the compounds of the present invention of formula (I), the compounds
where nitrogens are not quaternary ammonium salts or N-oxides, 1.e., the compounds of
formula (I-1)

R”' o0
\
;7\ N R31
R™—N! » (I-1)
NH R
30 O

(wherein R R*" R*' and R*! have the same meanings as R', R®, R® and R?, respectively,
and N' is nitrogen, and wherein any nitrogen are not quaternary ammonium salts or N-
oxides.)

may be prepared by the following methods.
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conmpounds of fer mula (1-1 :A) R2- 1A O!\I R3-1A R1-1A N1 RA1A (MA) wMQR%W
(wherein RI-1A" R2-1A, R3-'A and R4-'A have the sane neani ngs as -
R2"', R3-1 and R4-1, respectively, and wherein all of themare not a group
cont ai ni ng carboxyl, hydroxy, amno or thiol, and the other synbols have

t he sane neani ngs as defined hereinbefore.) may be prepared by cyclization
of the conpounds of fornmula (I1) 24A 0 i R34A RA1IA N ~IIf NHZ (IB HON
R1- 1A 10 (wher ei AnbnigshCteodpalndglaf fobmda ifbh)-thacdopyaids dn mihi@ ary ARZé,I kyl
substi t ut d-l h @5 0;C i 5 nmb ye

netero ri Ko CORt Al nifs ot AP RD R lnd e TR SR80, BRNREY ke
cyclizati gmp@mdn@ﬁ/fprpeia@elﬁa)nd can be carried out by, for exanple, heatl ng
in an organic solvent (dichloroet hq:{?e“‘or goluene etc.), with tertiary am ne
(triethylam ne or 15 dii sopropyl et hy am/e etc.) or acid (acetic acid or
trifluoroacetic acid etc.), or N rtig#yAam ne or acid at 60-120C
This cyclization reacti ""1%_garrie ﬁ the cl eaflat®) of T group.

Mor eover, the cyclization nay be c i ed putRf'th t he conpounds wherein R3
or R4 includes hydroxy. 20 Moreover /1t N yclization nmay be carried out
with the corrpounds wherein nitroge@atomin R, R2, R3 or R4 is oxidized to

N- oxi d her e, 2hf essary.aafoll the r_eacti n Jihe.co nds

may be c&‘ﬁ i nfo 1 egf“fé‘dlsgﬁ‘(f‘st eFﬁ?&FH@FW@ 4% ﬁe}’ m&nggg§f ;

f or mul ad( l‘esbeo‘h)verwynd)whm’eﬁpalﬂ efitheyn drbeot e @rwipi ooataj:_ﬂﬁg a.lﬂﬂ'lbﬂﬁgtlj hydroky, trz:bhﬁrllo orh

conmpounds ,,0f, f 0 [£in,a the s ol s have
" oame. HBahRLE sy ihal i b but bietine WPl BamBhubde of

t he sane TR&E ore ds of fornul a
(Iv) -20 naymwem@a:l b}FQLCJJAat(anjﬂ tR8cdmapounds of formula (IF)
R2-1A
( R3:1A R4-1A
R”A

10 (wherein T is C1-4 alkyl, C5-6 mono-carbocyclic ring or C1-4 atkyl substituted with C5-6
mono-carbocyclic ring or 5-6 membered mono-cyclic hetero ring containing 1-2 nitrogen
atoms and/or one oxygen atom.).

The cyclization is known per se and can be carried out by, for example, heating in
an organic solvent (dichloroethane or toluene efc.), with tertiary amine (triethylamine or

15  diisopropylethylamine efc.) or acid (acetic acid or trifluoroacetic acid erc.), or without tertiary
amine or acid at 60-120°C. This cyclization reaction is carried out with the cleavage of T
group.

Moreover, the cyclization may be carried out with the compounds wherein R® or
R* includes hydroxy.

20 Moreover, the cyclization may be carried out with the compounds wherein
nitrogen atom in R!, R%, R? or R* is oxidized to N-oxide.

Furthermore, if necessary, following the reaction, the compounds may be
converted into the desired salts.
Furthermore, the compounds of formula (I-1A) may be prepared by the reductive

25  amination of the compounds of formula (IIT)

R™—cHo ()
(wherein all of the symbols have the same meanings as defined hereinbefore.)

with the compounds of formula (IV)
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H-NRa 1A (IV) NH herein all of the synbols have the same neani ngs 3§ wmar 2007
defined hereinbefore.). (w The reductive amnation is known per se and can
be carried out, for exanple, in an organic solvent (dichloroethane,
dichloronethane, di et hyl f ormam de or acetic acid, or a 5 mxture thereof
etc.) in the presence of a reducing agent (sodiumtria.cetoxyborohydride,
sodi um cyanobor ohydri de or sodlun1borqhydr|de etc.) at 0-40C. Moreover, the
reductive am nation nay be carried AWi Bh t he conmpounds in which nltrogen
of RI is oxidized to N oxide. Nbreovﬁﬁ he reductive am nation may be
carried out with the conpounds/ 10\wherenn R® R4 incl udes hydroxy.
Furthermore, the conpoundsHofN{orm)a (I - be pré&¥hred by reacting the
conpounds of formula (V) Rl-1A- neif X is hal ogen or
met hanesul fonate, and the other synbgls have the sane neanings as 15
defined hereinbefore.) with the compounds of formula (1V). The reaction is
k”OW” per ﬁer@igldalf:?ﬂhpgyrﬁﬁ(gg hetk AUkaml H{eaﬁﬁ@sn%l @eﬁnkﬁh@r’%m%ﬁﬂ@zc sol vent
pota55|u carbonate or I um car bonate et® I n e presence of sodium
i odi de or pot assiTimrediive aaEnation-ig 5owyn 2er Mrisbeay be carged el foorrample, e

carried wahhy Ngznﬁ‘c E&U&Q%H‘féﬁlo\“&i@lﬁﬁe”dx@hﬁf&ﬂéﬂa&t emlethﬁf&manf& oBa%ea& B4 blsa
oxidized tq oxj d ng the conp formul a (1-1A), the conpolunds

wher e R1I AiKQire |thrgeqf i BHbE rRwReS 0?51 FﬁS‘H@l‘p agent gyodiun tE%FreHG‘d’P@’I ydrigiey |
nor 3- to sd@ufedi ﬁélﬁﬁoﬁiﬂﬁﬂe,orl@bdluﬁhrbotréhydnﬁh’@icl)catbﬂioeCO aryl cont al ni ng 1-4
nitrogen atons, n&% geﬁl ns and/or .1- uafur at ons, aﬁ g
conpounds of for %fef’ Qre )ICtFQ?AaITm@}lOI\/”ﬁé’ & 14 QUL AVIRD K184G0N0PQUIES 1)
Co-' NH owr(wmmnegm EﬁR‘hAobcﬁj;zddrth\lomiIﬂech is not 3-15 nono-, bi- or
tri-carbocyclic ar nor red tr| clic hetero
aryi “contat i ng 1 MOE o g, Edbike "RUBSSR, gHR 64 caea Rty Shivy 05 sorfpcie
at ons 10 anadvtehsn & e R* syolisiss dyfwe. t he sane meani ngs as defined 30
her ei nbefore.) -2 Mﬁﬁf (2 atd.on
of the conpounds gp;‘tﬁ %?%ogrx[ﬁﬁﬂn&% of%ﬁﬂl?lﬁqij 1@] nﬁi}ﬁbé ﬁfyﬂﬁxteﬂ\b?’ I%Qatﬂl tho
compounds of formula (V)

R™A—x (V)
(wherein X is halogen or methanesulfonate, and the other symbols have the same meanings as
15  defined hereinbefore.)
with the compounds of formula (IV).

The reaction is known per se and can be carried out, for example, in an organic
solvent (potassium carbonate or sodium carbonate efc.) in the presence of sodium iodide or
potassium iodide at 100-150°C.

20 Moreover, the reaction may be carried with the compounds wherein nitrogen atom
inR', R R® or R is oxidized to N-oxide.
( Among the compounds of formula (I-1A), the compounds where R*"'* is ring 1
which is not 3-15 mono-, bi- or tri-carbocyclic aryl nor 3- to 15-membered mono-, bi- or tri-
cyclic hetero aryl containing 1-4 mtrogen atoms, 1-2 oxygen atoms and/or 1-2 sulfur atoms,

25  1e., the compounds of formula (I-1A-1a)
RZA—1 0

_( RS 1A

XK
NH
0)

(wherein R is ring 1 which is not 3-15 mono-, bi- or tri-carbocyclic aryl nor 3- to 15-

R-1A1a_ (I-1A-1a)

membered mono-, bi- or tri-cyclic hetero aryl containing 1-4 nitrogen atoms, 1-2 oxygen
atoms and/or 1-2 sulfur atoms, and the other symbols have the same meanings as defined

30  hereinbefore.)
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R1-1A-1a-0 (VI) (wherein all of the synbols have the same neani ngs,ag g 2007
defi ned hereinbefore.) wth the conpounds of fornmula (I1V). 5 The reductive
am nation is known per se and can be carried out, for exanple, in an

organi ¢ sol vent (dichl oroethane, dichloronethane, dinethylformam de or
acetic acid, or a mxture thereof etc.) in the presence of a reducing agent
(sodiumtriacet oxyborohydri de, sodi um cyanoborohydride or sodi um

bor ohydr i they &e@rypasgd bwﬂnQ@dUAnmgnmh@omogqbounmsomfdsfo&rfmmda (YD1), the
conpounds where at | east one grgeB-1alopf R1, R2 (\}Iﬁ3 or R4 represents a
group cont ai ni ng_car boxyl, hydroxy, amno _or thjal t he conpounds of
formul a ({whaesinRiof the eymbaie gthmmqegmmnwlﬂg d@ﬁﬂquﬁefelﬂb?fOGXMerei n R - 1B,
R2-1 B, R3ithBhabshpdmiBohtauldgvsane neanings as R-', R2-1, R3-1 and R4-'
respectively, and wherel n at | east.one group repres nts a grou cont al ni ng

carboxyl, hydr oxyIhe {efughys ampatiph iknovihpert #eang t‘H‘é §Uth ExERples e
maa?l n?s as ofiehid lﬁﬂvdﬁf @itKbRSetage, )d1ﬂﬂi9!rdﬁﬁ:ﬂ£hﬁ@9@h%ﬂ1%rﬁ1@ﬁ1de%ﬁhé?ﬂm edid, or a g
protec |n I'OU nanln car |1 O e
R M R e SR DA el Oﬁli”ml Klafy%a&aﬁw%cf
R3- lA- 1 Rﬂdu.’hﬁlbybﬂoﬂaﬁo}ﬂy@lnﬂle ode)cﬂlm (Dmhﬂwémd\e e )Juﬂe 40°(E?2 A-1, R3-1A-1 and

R4-"A-* have the 9@0 S rrrlul é B 1@3 Wh ﬁgeat e _gr
respectively, and e| n-a Ne gr ng 813"8#}{ 'a%’ ot ﬂ‘l’%g
car boliyl , ﬂir]bxﬁ carR nmpmserttha@roupamta:lmeg chtbveryls hpdroky, drame arhok ame the
meani ngs ore.). A protecting group of carboxyl includes,
for exarrp?ér,ngi @%? Pbﬁigl lyl, t-Dbugtyl trichloroethyl, benzyl (Bn) or
phenacyl etc. A pr ot ectl ng group of ydro i ncl udes, for exanple, nethyl,

trltyl 25 nmet hoxynet hyl (MOM -etn et h§£ +4 EE) , nmet hoxyet hoxynet hyl
(NEM 2- tetrahydropyraFEMB(T P), i met 1yl (TI\/ISI riethylsilyl
(TES), t-butyldinethylsi T t-b giiphenyl st ) (TBDPS), acetyl
(Ac) pival oyl, benzoyl, benzy] N#Ht hoxybenzyl , al |l yl oxycar bonyl
(Al'loc) or 2,2,2-tri chI or oet hoxycar hgnyl (Troc) etc. A protecting group of
am no incl udes for exanpl e benzyl oxycar bonyl, t- 30 butoxycarbonyl

al |yl oxycéawheayl R{'R R3LF, R Brmmd]Rl“ 1 h@mﬁmmammhgmﬂgsxgschlrbaﬁyl R(‘*Bpnd)R‘“

15 MR 209e7spect1vely, and wherein at least one group represents a group containing carboxyl, hydroxy,

15  amino or thiol, and the other symbols have the same meanings as defined hereinbefore.)
may be prepared by the removal of protecting groups containing carboxyl, hydroxy, amino
and thiol protected by protecting groups, i.e., the compounds of formula (I-1A-1)
R21A1 o
\

/N R3-1A-1
R1 -1A-1___N1 R4-1A_1 (|-1A-1)
NH
( 0
(wherein R'A1 R¥IAT R34 and R*'*! have the same meanings as R**, R*", R*! or R*!,
20  respectively, and wherein at least one group represents a group contamning carboxyl, hydroxy,
amino or thiol, and the other symbols have the same meanings as defined hereinbefore.).
A protecting group of carboxy! includes, for example, methyl, ethyl, aliyl, t-butyl,
trichloroethyl, benzyl (Bn) or phenacyl efc.
A protecting group of hydroxy includes, for example, methyl trityl,
25 methoxymethyl (MOM), 1-ethoxyethyl (EE), methoxyethoxymethyl (MEM), 2-
tetrahydropyranyl (THP), trimethylsilyl (TMS), triethylsilyl (TES), t-butyldimethylsilyl
(TBDMS), t-butyldiphenylsilyl (TBDPS), acetyl (Ac) pivaloyl, benzoyl, benzyl (Bn), p-
methoxybenzyl, allyloxycarbonyl (Alloc) or 2,2,2-trichloroethoxycarbony! (Troc) erc.
A protecting group of amino includes, for example, benzyloxycarbonyl, t-
30 butoxycarbonyl, allyloxycarbonyl (Alloc), 1-methyl-1-(4-biphenyl)ethoxycarbonyl (Bpoc),
-22-



trifluoroacetyl 9 quorenyInethoxycarbonyI benzyl (Bn), p- nethoxybgqixﬁzmn
benzyl oxynmet hyl (BOW) or 2- (tr|nethyIS|IyI)ethoxynethyI (SEM et c.

protecting group of thiol includes, for exanple, benzyl, nethoxybenzyl,

met hoxynet hyl (MOM), 2-tetrahydropyranyl (THP), diphenylnethyl or acetyl
(Ac). 5 The protecting group of carboxyl, hydroxy, amno or thiol includes
the above one, and in addition to the other protecting group which is

E}emovabl te tﬁlﬂh@fbgtettjbﬂ y agdllmwiylryethmrcart@ngml ebedfye dege)i bgd Jéﬂébt?_oxy\zﬁ\énzyl
eene et .a ro 0 I,C ir ition
Wl ey- Inté?@%ﬂ@ﬁ%ﬂaF (ﬁgfkfﬂ' th#%gﬁﬂﬂﬁﬁégﬁ fagiHPSQectlng group of
?i; b;))riyl IEydroxy ,A aproteationg  drbul ofi ﬁll(bdanTudei,OfqueExaﬂﬂpleF?En@Xamﬁﬂtl@QxybénzyS

e a ine S 0 in an
acidic coﬁa ?%% Qﬁﬁé§h?ﬁg %8%%%%@%§¥5§ﬁ3ﬁ§#2t@P%6@§§§§§ ﬁgé&ggenolysis,
(4) thé renoval of The porens gregp of cupoxsdniaironyngmsid g1 thlolalc(h&)es ttlhﬁeahoeﬂomal
of ' pr ot &gl A% RRRHPOURE AT Abetly &Blo WiScH BTRNALARE sBBEAASShA BEIGT RiP

a concr € te as

usi ng nmet corrp ex SCri ptl ons ese
fol | ows: (EKpmPhe ope ﬁwabed)fn B Y &T%}Fﬁhg] ,g??r@tﬂgnbg/Ga@mw Gl gerid Soriretis Third

condi ti on mA¥.RavaAs-fitedcieRd Nehovogx g e, in an organic sol vent (nethanol
tetrahydrofuran or_dioxane efc.) wth 20 r}_ydrom de of al kaline netal

(sodi um hydr oxi de, THSOEBO¥RlLMh hRi@EcsUng grawp aficamiogh hyeroski deingias thiol iskaewri de
of al kal i ner g@rtpbm@@a@kghqglun1hydrOX|de or cal cium hydroxide etc.) or
car bonat e odi um opat e ot assi um carbonate etc.), or an agueous
sol ution tHéreof d eé ﬂ?&?ﬂﬁ%WEﬁereof at 0-100C. (2) The renoval of a

pr ot ect i ng(2yr oup Hheaﬁmamldfspﬁmaﬂnggﬁmpnﬁﬁnbadﬁﬂkmdﬁ@nout for 25 exanpl e,
in an orgngc soI% orone;hane %gloHofor&b di oxane, ethyl acetate
I [

dr aniso etc.), %He Ova chﬁ)t%C E%tgrduP APV Sr oaceti ¢ aci d,
met hanesul @oni c acuhdr&mm;al of »piptertisg lgfapi contwiiclg &fyd, ) or i norganic acid

(hydr | ofch C aci - Qr xture thereof (hydrogen
broniagya ?IC acﬂ 9%?@ ainﬁg(%&%gg%%%$h$W%IP§%%§;I of a protecting group
by hydroge®dl ysi s thtyerpevat af ¢ pedecng grquprusingoneigbenmmex ¢/6. a sol vent (et her
(tetrahydrofuran, ﬂi%@ﬁte aaseﬁlstmﬁxbﬂﬂaeaﬁwafod%@téa%m‘b@r etc.), alcohol
(et hanol 8 ethanf etc. %penzene benz ne_or. tol e etc, é ket gne .
(acet one ofl) met hy léf’(rﬁfﬂok’élt rePTRtEELINE BIRHp Vlalska[“é brdsaiveisicoaditibe may bgepigied
(ﬂi met hyl f @it esr eeangl€ . i, arw@tr@rmc selivil (lrﬁetmml eble}.r dfaraC bl didkané efﬂ)|><|w1tge

t ere etc .esenc a_cat al yst al | adium on, ¢ |um
e 0 2t Kot by aPBIRR ST Qoo AbEL SRR oSl SHB%M niiy

at m)spher i @c.Qr hypbrexitle W gkadssucasthundtal (baros diydreddsf ohycaﬂmgterhydroxnd'c .ttbe or

2D, g O O, R ol A8 s ol

of a protectlng con nin
mixture therecf at 0-100°C

(2) The removal of a protecting group in an acidic condition may be carried out, for

25 example, in an organic solvent (dichloromethane, chloroform, dioxane, ethyl acetate or

t anisole erc.), organic acid (acetic acid, trifluoroacetic acid, methanesulfonic acid or p-

toluenesulfonic acid etc.) or inorganic acid (hydrochloric acid or sulfuric acid efc), or a
mixture thereof (hydrogen bromide/acetic acid ezc.) at 0-100°C.

3) The removal of a protecting group by hydrogenolysis may be carried out, for

30 example, in a solvent (ether (tetrahydrofuran, dioxane, dimethoxyethane or diethylether efc.),

alcohiol (methanol or ethanol efc.), benzene (benzene or toluene ezc.), ketone (acetone or

methylethylketone efc.), nitrile (acetonitrile efc.), amide (dimethylformamide erc), water,

ethyl acetate, acetic acid, or a mixture thereof efc.) in the presence of a catalyst (palladium on

carbon, palladium black, palladium hydroxide, platinum oxide, or Raney nickel efc.), at an

35  atmospheric or positive pressure under atmosphere of hydrogen or in the presence of

ammonium formate at 0-200°C.
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exanple, in an organic solvent which can be m xed with water 15 MAR 2007
(tetrahydrofuran or acetonitrile etc.), with tetrabutylanmoniunfluoride at
0-40C. (5) The renoval of a protecting group using netal may be carried out,
for exanple, in 5 an acidic solvent (acetic acid or buffer solution of pH
4.2-7.2, or mxture of the above solution and an organic solvent such as
tetrahydrofuran etc.), in the presence of zinc powder, if necessary, wth
soni cati on(4at 0- 40The (rﬁ)m\?éﬂ]eafrermvml:tmg‘ geoq:pr obeaihingg sifyl ompy Usd ngrigdt @lt, for
conpl ex be,carri [

(di chl or o n%(taﬁign em an 89 anic spgfeﬁg\%h%ﬁ%n?lo? mikdd d‘r%g? %,age?]‘r&e%fiﬁxlc{ Eliéa’l A athogutnIe
acetomtndte) mbm@tg}amMamﬂu@u@ F)toe4¥0°\®ater or mxture thereof in the
presence ya tra oL detd i -r'b trl e ne
nmor phol | n d| et hplrﬁeel'%% 4 ap;%/rgf&?l’ﬁ %l%up L6 e @f@@%érrg%dn?@ g)crl gﬂ?gl%

aci d, fPor rancacidF aolvzntéﬂwucﬁém&ugea&qium @f 4éln7:|2mr maiptuse ghibie @b @hgwlnt
(sodi um 2- gihyl %ﬁ{'@%ﬁeﬁ{r sRAL 25 Rkl &oﬁ&ml Xanafd r@skﬁce) of cht{;@wd% if

presence or absen hosphi ne reagent (tri pHenyl ph sphine etc
met al conpleSRssaLy, M‘@t‘ﬁﬁ!@ﬁ%‘m #i GA&%y | phosphi ne) pal | adi un{ 0),

bi s(triphegyl phospih@hRakl 8k %tE&t?ngd% b%hdenetalp@ddlo%e& it He) cRBES BRE for

trls(trlphenyl hosphlne chI ror etc Fuf t her mor e,
met hods. ot HEMAhAR e Rﬁﬁb@wm%ﬁ%mfiylg@@ml fé{fmiﬁ&ﬂ@flo?}ﬁylnay

ge pr emar eitafa&'e aﬁafbnﬂxlan@ib?and di‘raetllﬁlmfbh@idg ol @G bﬁﬁlx\’;ﬂre'lfherﬁ\nﬂf &gif tﬁg Pfesence olf la
rotective Grou ic t ey w_Yor . we

Prot et Ve GURS A N B Cp AN SRRy N YOL o 980 (2 e
i nvent i on pyolliéngeepared aeasghnic hyidctroetie acfl, fdrese anw] Bedlsylhekaoog 4che erc.)

compounds SydoLTilantlakig LAE(SAIRONIAT NG Rl L8aSk RIS MIbLABEN prc o

represents quater nary
R2-2 0 N R:hemresamcezombmga (Jflplzz)sphlwﬂreacge%(t(lphﬁewhqhnsphmezerRaewﬂRmezala:nmpl-'ez: 2

h t

ntom o GREERA:RAAp Rokp e pRiadifiA O hiRtr SRAPREL AR %Pra%%?ﬂ ) plichiekggen
salt, and RHeAeIHIQardatsatisGephony lphySmengeiprrizaing () e et b t(ﬁe conpound of
for Crr:lil 2 (ll k1) Wi L hfﬁxiﬂ&{ﬁ?f@%&ﬂﬁ%iﬂbzisf&h@ﬂﬂtl@an (M bpowO n%#hdas(vllr]]é l)reﬁlmref %]R
IS - a supstirtuted, w en I.S a n e
acti on' | Ol St B8 e iure dar Praablorhe Moo demuived SR Ghisat ¢
sol vent (aBetramee Bonet nyDrAgoniceiyhdesigritet, Ndw Fohyl198%t one etc.) at 0-40C.
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| east “one nitrogen
invention may be prepared easily by choice of these methods.

Among the compounds of formula (I), the compounds where at least one nitrogen

represents quaternary ammonium salt, 1.e., the compounds of formula (I-2)

R*2 0O
N
R3-2
( R"™—N? 2 (i-2)
NH R
Q o

25 (wherein R'?, R*%, R*? and R*? have the same meanings as R', R%, R? and R* respectively
and N? is nitrogen atom, and wherein at least one nitrogen represents quaternary ammonium
salt, and wherein Q 1s halogen.)
may be prepared by reacting the compound of formula (I-1) with the compounds of formula
(VD)

30 R'—Q (Vi)

(wherein R is C1-4 alkyl substituted with C1-4 alkyl or phenyl and Q is halogen.).
The reaction is known per se and can be carried out, for example, in an organic

solvent (acetone, dimethylformamide or methyl ethyl ketone ezc.) at 0-40°C.
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represents N-oxide, i.e., the conpounds of formula (1-3) R2-3 O N RS v ioo7
3-N3 Ram (1-3) NH O (wherein R1-3 R2-3 R3-3 and R4 have the sane neani ngs
as R, R, R3 and R4 respectively 5 and N3 is nitrogen atom and wherein at
| east one nitrogen represents N-oxide.) may be prepared by the oxidation of
t he conpounds of formula (I-1). The oxidation is known per se and can be
carried out, for exanple, in a suitable organic solvent (dichloronethane,
chl orof orm benzemenoﬂi@ﬁamempbumdsbmﬁfyhﬁahlaQI)pihee:bmp))mhdm wiee apleeseime eitefgeAn
excessi ve oxi di n sodi um peri odat e, acyl
nitrite, f6P'SBAIS Iﬂ1 ggaple(co}{lg ff%%ﬁﬁ%?ﬁ)(for exanpl e,

3-chl or oper benzoi c aC| d or peraceti cRaC| d Oetc.), OXONE (brand nane, OXONE
is an abbreviation for potassiu ro 05”'3fﬁ‘j:te ), potassium

per nanganate or chromic acid etg. 0- 0CRThe corrpok: ?s of formula (I1)
and fornula (1V) may be pReparMd by Khe ne %_3 accor dil Sto the foll ow ng
Reaction Schene 1. 15 - 25 15 a™ O x= 0z 0OW z=XNO
ZvzakK4021 Si 4 Zz=/ O= Z N ~? EN=U GdOU

(wherein R', R*?, R*? and R*® have the same meanings as R', R?, R? and R* respectively
5 and N’ is nitrogen atom, and wherein at least one nitrogen represents N-oxide.)
may be prepared by the oxidation of the compounds of formula (I-1).
The oxidation is known per se and can be carried out, for example, in a suitable
organic solvent (dichloromethane, chioroform, benzene, hexane or t-butylalcohol efc)) in the
( presence of an excessive oxidizing reagent (hydrogen peroxide, sodium periodate, acyl nitrite,
10 sodium perborate, peroxidized acid (for example, 3-chloroperbenzoic acid or peracetic acid
etc.), OXONE (brand name, OXONE is an abbreviation for potassium peroxymonosulfate.),
potassium permanganate or chromic acid efc.) at 20-60°C.
The compounds of formula (II) and formula (IV) may be prepared by the method
according to the following Reaction Scheme 1.
15
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Xa02~2Za dzOWOoU zrna-Xa0~_:40 ZO r ~vm z= 0 Ny, f
~ OC =E3 z 2 | In above Reaction Schene, each reaction may be ca ri
out by known nethods. Moreover in above Reaction Schene, the starting
materials of the conpounds of formula 5 (VIII1), formula (I1X), fornula (X)
and formula (XI) may be known per se or may be prepared by known net hods.
In each reaction of the specification, thg reactions with heating, as wl|
be apparent to those skilled in the art, it may be carried with water bath,
oi |l bath, sand bath or owave. 10 In reaction of the specification,
it may be used a solid phaSe reagent wf supported by polynmer (for
exanpl e, polystyrene, polygerylam de, pollypropylene or polyethyleneglycol
etc.). In each reaction, t he specifi eatF cFe obt ai ned products may be
purified by conventional tachni queg For npl e, gt he purification may be

carried out by distill aﬁ' at -26315 R 2007 atnospheric or reduced
pressure, by high perfqm | el iquid chro

graphy with silica gel or
magnesi um silicate, byt it ayer Lhronmat ogr aphy, by ion-exchange resin, by
scavenger resin, by coﬂcu m{togr aphy= by washing or by
recrystallization. The puri |ca3'o‘ﬁ may be*done each reackion or after
several reactions. 5 Theé&=sth starting materials and ea&h*mr eagent in the
present invention nay be kao:wn per se or may be prepgre y known net hods.
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In above Reaction Scheme, each reaction may be carried out by known methods.

Moreover in above Reaction Scheme, the starting materials of the compounds of formula
5 (VIID), formula (IX), formula (X) and formula (XI) may be known per se or may be prepared
by known methods.

In each reaction of the specification, the reactions with heating, as will be
apparent to those skilled in the art, it may be carried with water bath, cil bath, sand bath or
microwave.

10 In each reaction of the specification, it may be used a solid phase reagent which is
supported by polymer (for example, polystyrene, polyacrylamide, polypropylene or
polyethyleneglycol etc.).

In each reaction of the specification, the obtained products may be purnified by

conventional techniques. For example, the purification may be carried out by distillation at
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Effect of the invention Efficacy of the conpounds of the invention
formula (1) was confirmed, e.g., by 10 the follow ng tests. However
present invention is not linited thereto. Test methods: <Pharnaceuti cal
activity of the conpounds of the present invention> (1) Isolation of human
CCR5 gene 15 Human pl acental cDNA was prepared using Marat hon cDNA
anplification kit (Contech). PCR priners hCCRSXbal - F1:

5' - AGCCTAGRGh A ECEGT TEaUCEdT ACANTAMKCEH PEHE mdnBEQqLIA MM mdtbgraphd with silica gel

O e T A AT AGIOT AT o SER B MO Bloer 20

pl acent al rediNAyaeolvine chenpitegreplan dy weishggkx byageryTakanadn. HERurdmetioromay 2
m nutes at_9 ( seconds at 60C, 1 mnute at ) 11
35 tines) b\fcvadggegzrmrhl;eégaﬁﬁco?qﬁg ?g\'ﬁl%gacmﬁ]lf ed PCR product was subjected to a
1% 72E agarose gelheeptber $t@@h9rrestﬁsalsmmd|¢apbdewnhgl CheAguesek i@edntiRtmagc be on
Kit (QUTAGERN), ngjggse gﬁm%g@ %gl%gtbgqm%l}n&h&%strl ction enzyne Xbal. The

di gested frag ts were |I8a ed t expressi on vector pEF-BGCS-bsr using
DNA Ligation Kit Ver. 2 (Takara) and transformed into Escherichia coil

DHSa. By pteRect g ibhatibesul ting plasm d pEF-BOS-bsr/hCCR5, its DNA
sequence was verified. 30 Cult ng of CHO c CHO dhfr(-).was cul tured
using Ham's F-12 (fGRicyiafit é«@cqr@mn @%én@mﬁﬁ?i@f%ula (Ib@fﬁﬁewﬁrm (58-0¥m)
and st10epttBEydiowitSesiy/ MoweverAlitGredehtint éivadysedirgiedd the@so cul tured by
addi ng blasticidin (5 ng/m) to the above nmedium 35 (3) Transduction into
CHO cell The plasm d pEF-BOS-bsr/ hCCR5 was transduced into the CHO dhfr(-)
cel | usi niesDMethiedC reagent (G bco BRL). After 48 hours, the nmedi um was

repl aced i.nin /m of blasticidin
Lo carry ottarceudfal ety S RO ontBalay S ABH ALK Qoeriole) U7 Ve Cexpr easi ng
cell. (4) (Ilhfsplatrpn@rﬁhumem CERStgroebi ndi ng of RANTES to CCRS (activity of
RANTES<t 0 i nduce e I d
hurransf(SZCRS st abl %%ﬂééﬁg%hggéls?lggA %?g%paf:ﬁ h&% CI—IOQtﬁgﬁeQFbN%as sgscgtgﬁldlg in
Ham s F- 12AClemie cBﬁBaqrmeﬁ@h@@g Kbabhl:and d| spensed in 3. 0x106 cel I s/ wel |

portions i ntsoA@}@ﬁAmbfrAmﬁI@cmmﬂtmemcmm (SHEIDNE: jpul ture

super nat ant ed, and Ham s F-12 nedi um (contai ni ng Fura-2AM (5
pM, 10 Pridg 3%@%%@?3 m) and HEPES (20 mM pH 7.4)) was di spensed in 80

| /wel | portisoAGGACTAGTCTAGAGTGCACAACTCTGACTGGGTCACCA-3' (SEQ ID NO:2)
20  were designed based on the sequence of GenBank U54994.
Using the human placental cDNA as the template and using Ex Taq (Takara),
PCR reaction (2 minutes at 95°C — (30 seconds at 95°C, 45 seconds at 60°C, 1 minute at
72°C) x 35 times) was carried out. The thus amplified PCR product was subjected to a 1%
agarose gel electrophoresis, purified using QIAquick Gel Extraction Kit (QUIAGEN) and

9 MAR 2007

25  then digested with a restriction enzyme Xbal. The digested fragments were ligated to an
( expression vector pEF-BOS-bsr using DNA Ligation Kit Ver. 2 (Takara) and transformed
into Escherichia coli DH5a. By preparing the resulting plasmid pEF-BOS-bsr/hCCRS, its

DNA sequence was verified.

30  (2) Culturing of CHO cell
CHO-dhfr(-} was cultured using Ham's F-12 (containing fetal bovine serum (10%),
penicillin (50 U/ml) and streptomycin {50 mg/ml)). Also, the transduced cell was cultured

by adding blasticidin (5 mg/ml) to the above medium.

35  (3) Transduction into CHO cell
The plasmid pEF-BOS-bsi/hCCRS5 was transduced into the CHO-dhfr(-) cell
using DMRIE-C reagent (Gibco BRL). After 48 hours, the medium was replaced with a
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carry out 1 hour of incubation at 37C under shaded condition. After tﬂﬂ%
twce with 1 x Hanks/HEPES (20 mM pH 7.4) solution, the sane sol utlon was
di spensed in 100 gl/well ©portions. Each of the test compounds was added to
the thus Fura-2AM i ncorporated CCR5/CHO cell, and 3 m nutes thereafter, a
reconmbi nant human RANTES (PeproTach) 15 diluted with | x Hanks/ HEPES (20 mv
pH 7.4) solution was added thereto to a final concentration of 10 nM

Tr ansi ent medioheasainihg! Hend/ml @ desticiiar toCeiry canbentleaidrMhdrasiuegsblishingtae
human RANT qu was_ neasur ed ysing a Ca 2+ detector for 96 well use (Hamamatsu
Phot oni cs} PR T HH B0 ratio (% of the test compound was cal cul ated by
the followng calculation fornmula. 20 Inhibition ratio = (Ec - Ea)/ Ec x 100

nmeasu A t I epty b e d. ue
of caze i Ko SbeL b FRRANTESOR, cots Ry ol R ARG S
resul tg ttrenmmpmmgOf)Catmé present invention shovved an inhibiti on rati o of
25 50%or nore aty ﬁghmi d
an ICS(:) val ue of %98% E}lgf)h%%g;mng%% ynarrngn'[ﬁg%%?ld )ﬁfre nven Iveqlgom)j)&gZ@gﬁﬁ
(5) Stabi F¢lbywasesyspanded méﬁamrﬁ ErlggneftuB Gomgimng FRE A 8% andidispanssfl im3.0x10°

phosphat e Quffar ()?tlcgfs mKQa, 98 Wil R PQAne 8yOitker Naldring L 57‘97,( Lthlﬁ}b&}ﬂﬁ@)
(50 pL), 50 nM magnesi | oride (MyC12; 63 L) EDTA

mg/ L i  BIPRAAHS BAD f? Wctejd A0 §t% LRY %etlem %@2‘8&1&1)08 EUt_a %M é v
i nventd vepepenaid 2 pheviaaed HRPES (M mmr; 004 apemrmtﬁehte%l indouiiea! yasioadded.

Th |t t bated.a 7C.f 3 t To. th

orer i ea b b A o R Bara RU GG Sk Yo s AeE R oS e
to start HaskvHBEESqA0 i, IpsH t7he smuxrbu,r Ehe wak sohaidnatves d'apeti}z@d: in 100 tl.l/v@a‘ll t he
reaction soluti ONEYgs 6}5@ r%&ugorg]i)o%%ﬂ nw% zlt dedato tge thus lg'u{ efAl@]T l(néorrgﬁga?%gn d

Gtart, anB°W8E> + heRadbe dining acetontrife
10 g/ m CORSIOED stlhnatal d molutsi thnre@ftcmwl rqaambbant 508tan RANAESr (ReproTach)

sol utjmn; dﬁl@te&)wfftﬁ) 1x HanloHibRs 2@%71111\& e ?Q% %8fu|9i(3n r\@%‘sg% A tl@tettg rt8 a ﬂnal

agltatlon the reacti on m xture was cen
The resul t:@rrfgntwp'er %1%%\4 wa’%ratlsieﬁgne@&sednttbe Eeeelblan G e can@nénatleumﬂpt:w a

% E /T g b E/ugs Qrttm ﬁelgttﬁ F&MTFﬁ%&$&eQ§u&&ﬂu§§ﬁ%gl{;}éT ld@&@mp lfoi06 Ja&btlpt}ée%@ﬁn{&aats@

- 0 etonitrile solution e ollo i 0 assay
t he conceﬁﬁ?tﬁf‘tcﬁ)n ag¢ 1pijgitiog r&Hﬁ))ré% tg? deshyromppyn ’ﬂaré Cﬂpg@%a?%qt&a%’?a WH8 zed
by autorrat:alaﬁhﬂloh foormplat eri zi ng the peak areas for the conpound and t he
i nter st andard 0 ara r rection, the peak area for the
conpo d was divi H&‘(rl}:’ ﬁé faﬁlé) p@f %?)ég t‘ggéthe internal standard. The
resi dual ratio of Ect he meaptrabudlig of @als trendienindrede by RANTERi vi dual ti mes,

while the residuag,rati ﬁmg&{h‘?%p?%lu@t of! CHB t"r%nst A el %@Tﬁ@o%m@etem

result|ng val ues were P In a (0} axis o | SSa
compound was ad ed

As a result, the compounds of the present invention showed an inhibition ratio of
25  50% or more at 10 uM. For example, the compound of Example 3(179) showed an ICs
( value of 0.01pM.

<Pharmacodynamics of the Inventive Compound>
(5) Stability test in liver microsome
30 To a mixture solution of a phosphate buffer (2 g/l KCl, 2 g/I. KH,PO,, 80 g/L
NaCl, 11.5 g/IL Na;HPO,) (50 pl), 50 mM magnesium chloride (MgCly; 63 pL), 10 mM
EDTA (63 uL), 20 mg/mL liver microsome (30 pL) and distilled water (328 uL), 6 uL of the
inventive compound prepared to 1 mM in 50% acetonitrile solution was added. The
resulting mixture was pre-incubated at 37°C for 3 minutes. To the preliminary incubate, 60
35 pL of 20 mM NADPH or distilled water was added to start the reaction. While the mixture
was incubated at 37°C, 100 pL of the reaction solution was taken out 0, 5, 10, 15, and 30
minutes after the start, and was then added to a solution containing acetonitrile (3 mL) and 10

ug/ml internal standard solution (nonyl paraben-50% acetonitrile solution, 50 pL) to
_98 -



expressing tinme and the axis of ordinate expressing the |ogarithm of
residual ratio of the wunnetabolite, for |linear approximtion to calcu
the sl ope. According to the following calculation fornula, the half Ilfe
was cal cul ated on the basis of the slope. Half life (tl/2) = 0.693/(-2.303 x
sl ope) 15 Conpared with the conpound described in the publication of
International Publication No. 01/40227, the inventive conpound has i nproved

met abol i ¢ t@hﬂlahdelzﬁe/rea&@n Aszsf@eflaﬂﬁatmnammt@h%ﬂt&e i E'ﬁltﬁﬁl‘bb@ atl® os@ams)korof
pl asma, 10 | ution of the conpound lutio Cc{ n?ound
at | ng/ m_lcf)ﬁn%‘ﬁ% a§@1 oFﬁS‘tl?HngeWPMEta%ﬂg’éﬂ raq, e‘afe dP AP B‘?ﬁ 35141 dﬁ‘ﬁ

acet gnl t g :) %)oﬁtrlf(@e lﬁfbﬂceﬁ’lﬁdtolol Ty /thd_ diied @radaikct, SItoanEIar(%t Hﬁhﬂ.ﬁl Smls ((DQI%NTFlA 50%
par aben- t.oni tri sol u n of the resulting solu

s " added SOHIOHBEINT BRuael Solivachby retsBh g isaontis Suisr e Wae
ul t r a- Genturiniatgieditealby BPDLCOO00 r pm and 10C for 3 hours. After 50 pL of the
resul ti ng super nat-ant i ) add d. 19 salution
cont ai ni ng acet om@nﬁ1 If%??)&ag{%s %ga ﬁ%ﬂ bd’/ %ﬁol‘na 1Ca\ﬁ’a?{aclomspt Y lgdt%g(?lef]]f FoR° for
(nonyl parthbeam09sd ambtheninterndl standirdt(nomy! Boatih).. Fﬁne:orrestmm |tlmgpeakohrva twal
acetonitr 'Tt:hlg 0691?%1‘1@%5 W& d fh@tp%gk at%@q‘opﬁfét Pfeﬁﬂﬁgggné’ﬁrd?’ ﬁﬁg rdstflla %102}9

m nut es. ere tin supern tant's were transterre er tu
dried witHba ue@ﬁtabplﬂt@g’easc:@}w@mdraétthﬁlndthsiUtah%m@$,|vefdlegh©tﬁa@pgl ramgmheatof@f tuBeS

(0. 1%1BFA- Q% @@ﬁﬁé&”&st er'Ob/ﬁ Splelteli Mg m&@«gg%q)lotféal ihQ S&J}pé/n ﬁﬁ'é}@&téfoﬂsmyﬁe

concentration he conmpound was subsequent|y assa by HPLC

data were %Ré?sg%l?édmbfya%%r?d‘ﬁ elprdipateoFrpIRsEngE 2%5)%%@%@5@5@@%&&%@0 %ﬁle
Cormo]ynd andnh étﬁlﬁ)litéltfaf MakarSi dfngn&m&nyilaﬂatreadae&)operomc@(%ﬂr@cw R, ff)n(ls\em@eak
area for t e area_ for the interna

st andar d. %E% ‘M‘ﬁsh X‘F %cuiagp%gp S PERAOPand based on t he

i ndi vi dual dat a, the pr atldif hfeb{t Hd) n@. 60203 WBas slopd cal cul ated. Protein

bi ndi ratio (9 C ecte e t : .
Chmar g ot © {9 Colbed 066 LSNP S0 NS £ A UIeh ol BE g,
100 -29 1@%&1@0& 0lAé%Zi’r7dth¢gn\te<ntw¢1@omlmund\haB\gnnrawhtnataboinp $tebinitd. a and
based on the results fromthe experinents (5) and (6), liver clearance and
the extent of liver availability were calculated (see "D spersion nodel"”

J. Pharm ()dyspaying plasm@prpfein prigingirafiq 986) ; Bi opharm Drug Di spos., 17,
273-310 (1996)). 4po 9BOTIS of %rﬁ@maemmaoﬂa Isgiat¥bn (0¥-tRd E@ﬁﬁﬁéurﬁa(‘blédl&m of @eh =

1-F 1+4RN
@ 2@ > ongpound aD[I\I)mg%mE[\}n 50g acetom rl% was agaed To a solution containing acetonitrile

(3 mL) and 10 pg/mL internal standard solution (nonyl paraben-50% acetonitrile solution; 50

2007

pl), 50 pL of the resulting solution was added. The remaining plasma to which the
compound had been added was ultra-centriftiged at 100,000 rpm and 10°C for 3 hours.
After 50 pL of the resulting supernatant was taken out (n = 2), it was added to a solution
25  containing acetonitrile (3 mL) and 10 pg/mL internal standard solution (nonyl paraben-50%
acetonitrile solution; 50 pl). The resulting individual acetonitrile solutions were agitated
and centrifuged at 3,000 rpm for 10 minutes. The resulting supernatants were transferred to
other tubes and dried with a centrifuge concentrator. To the dried products, 100 pl of SDS
(0.1% TFA-50% acetonitrile solution) was added, followed by agitation. The concentration
30  of the compound was subsequently assayed by HPLC.

HPLC data were analyzed by automatically computerizing the peak areas for the
compound and the internal standard (nonyl paraben). For correction, the peak area for the
compound was divided by the peak area for the internal standard. According to the
following calculation formula and based on the individual data, the protein binding ratio was

35 calculated.
Protein binding ratio (%)
= [1- (corrected value for the compound in the supernatant)

/{corrected value for the compound before centrifugation)] x 100
-0 .



CLint = Ke/(nmg MS protein/nL) (nmg MS protein/g liver) (g Iiver/kg) Nﬁ §ﬁ7
= 0.693/tl/2 CLh: Liver clearance @n: Liver blood flow Fh: Extent of M4
avai lability DN D spersion nunber 15 f,,: Plasma non-binding fraction (1 -
protein binding ratio) RB: Plasma to blood concentration ratio CLint:
Met abolismintrinsic clearance Conpared with the conpound described in
I nternational Publication No. 01/40227, the inventive conpound has i nproved

i \éer | cl earance a{mbctem@to ok fbwaho caRuRvigh If%mma hid bdséd oANEE e%ms ﬁbteamagce
an plrasma concentr |1 O a oun | Nt.r.avenou adm ni.ster

in rat Th&XPHBHRLS @ e&ﬁ@ ﬁ&gr(ﬁ?ﬁrelcgoﬁ Eh@ercwaalpé%}y Vegse calculated

i Nt ravenousdey "Didperaidii miogéler gd Pharna Bmiemabj @JSDW BCR1086); (Gagetr. Uhruf

weeks) . ut 4 I was col | ected fromthe jugular vein, using a

hepari ni z ‘S%@frcﬁggjnzﬂqglgggg 60, 120 ang_240 ninutes after the

adm ni stration. The mat 4C for 3
m nut e The concent rat| on B Hab vered pl asma was

anal yzgd by HPLC. The cl ea g{w} &%éﬁlmgng'\'f 1 léafrele(g{ &Qng]e) e curve (curve of
bl ood concentrati di.hvs QB0Fh) ne) 1 AUC (i. in ug-mn/ rrLI were esti nmat ed,

using a commercial,ly 1akv%L e sof tware (Wnnom n). Conpared with the
conpound descri bed | % | ntef rati onal Publication No. 01/40227, the inventive
conpound has |nprdireﬁ(f$@saﬁ'&h1@t/Qhear ance. 35 (8) Plasma concentration assay
of ‘the conpound orglihy=ad SRAL RBUEDLIVENC eEROY ('

1 S m]ﬁ/s% : aﬁm% }5 1 ():r?gn IGS rat

solvent 1% DK ester) wa ad mnls

(aged 18 to 9 weekd§e~ABGE(1400" uL of bl ood was coI I ect ed from -30 15 MAR
2007 the jugul ar @]_eu n, msérngeaaaﬂaeparl ni zed syringe, 15, 30, 60, 120, 240
nd 360 m nutes af t| on. The collected bl ood was centrifuged
(*22, 000 rpm at 4C 1?:)r 3 3’[1%%% %The concentration of the unmetabolite in

the recovered pl asﬂm vvasE)aﬂanYhedabyxld-Hlﬂh@ The AUC (p.o.), gmn/nL) was
esti mat ed, using cl al.l av. | I abl e software (Wnnonln). 5 According
to the follow ng aII‘cu lls%eﬁSlP%P 4 and based on the results fromthe
experilents (7) arfd (8), Pladnm mottmnding firabiiomilai pratsid bingingBAjo)was cal cul at ed.

Extent of bi oavail b| |1 tpf s@éft)obloédbé&céﬂra onkC (i.v.)] x 100 Wen the

concentration of the inventive conpound adm nistered in (7) was different
from the concent r dtligh tM@ﬁﬂb@me-hm(ll&)C clegienge concentrations were corrected

for BA 10 cal cul atdfifkred with the compound described in International Publication No.
01/40227, the inventive compound has improved liver clearance and extent of liver
20  availability.

{7) Systemic clearance and plasma concentration assay of the compound intravenously
administered in rat

The inventive compound (in a solvent 30% HP-f CD/dH,0) was intravenously

( 25  administered to a male Crj:CD (SD) IGS rat (aged 8 to 9 weeks). About 400 pL of blood

was collected from the jugular vein, using a heparinized syringe 2, 10, 30, 60, 120 and 240

minutes after the administration. The collected blood was centrifuged (12,000 rpm at 4°C

for 3 minutes). The concentration of the unmetabolite in the recovered plasma was analyzed

by HPLC. The clearance (CL) and the area under the curve {curve of blood concentration vs.

30  time) [AUC (i.v.) in pg'min/mL] were estimated, using a commercially available software

(Winnonin).
Compared with the compound described in International Publication No.

01/40227, the inventive compound has improved systemic clearance.

35 (8) Plasma concentration assay of the compound orally administered to rat
The inventive compound (in a solvent 1% DK ester) was orally administered to a

male Crj:CD (SD) IGS rat (aged 8 to 9 weeks). About 400 nL of blood was collected from
-30-



Conmpared with the corrpound described in International Publication NoI AR 2007
01/ 40227, the inventive conpound has an inproved extent of bioavail aB“’h’fy.
Toxicity: 15 The toxicity of the compounds of the present invention is very
| ow and therefore the conpounds nay be consi dered safe for pharnmaceuti cal
use. | NDUSTRI AL APPLI CABILITY Application to pharnmaceuticals: 20 The
conpounds of the present invention of fornmula (I) regulate the effect of
chenoki ne/thé qumlkirneein, ecsit arheparigpédreyriigec 18080 §0ynmmo, 2¢6 padi 30 wituw¥edtier SO

th d.f t t t

el e T

r heumat oi dI}ardohcemnason ofithei uninsetabolity inrthe recbtvérsd plasnha: e\raatana/lgzemﬂ)y HPECandht he
li k t t

| mmnosuppeedP S HEBRANEN HHRAS Bt SFRERR U ARIR PR e B

i munodef | c! ency \chusiinguqﬁkﬁeﬁbwmgmbdémpnif@mya alsml.:lmdwnahd r¢snls friokethe

2 Lerorc | Abasasas (hAhARSE HCORE bf bidavIELILE (8 AFRe; BHLELEAC

br onchopul monary aspergil1osi s, glc I'no roenterltls and

the 1ike), |schemlﬁd¢@@£bmsal@hﬂitﬁpﬁ M@owémétv y<1Q9)| stress

syndrone, shock acgRapand %gn&mtraﬁ&{ %&vltﬁé 1h6€rﬁﬁ%'&'ﬁa oRAh@LELEH;stedd fid l@ wak
nmetastasis . 30 and the like. For th {,)gssglﬁa ove descrl bed, the rrpounds

of formul iferent &gm @et%ﬂﬁ%faﬂoaéhﬁeo IT MERNtIGEIORS, Wik é@n%qﬁ@r 6B amy
be nongal | slcathtioni st ered systemcally or locally, wusually by oral or
parenteral admnistratio T e . doses to be ad istered are .m ned
dependi ng upon, éf' | With o g~ compowy ;ﬂ%%ﬁt mn g@ﬁ?%waﬁﬁéé‘%iiégiqne&%'
therapeuti@:l/ﬂ’fzfzéCﬂhe inkativocdrepaind ddsanispioasd enentaftichbsilabiityat i on of the
treatnment. In the human adult, the doses per person are generally from1l nyg
to 1000 ng, by oral adm ni stration, up to several tines per day, and from1l
ing to 100Temcityby -31 15 MAR 2007 parenteral adnministration (preferably

i ntraygnous adm “'ﬁ{ert%%icﬁg bt g tl‘rbocc}x&o%%&%?‘ hfetﬂré‘s“%ﬁt R%ntﬁﬁyls v‘éfy E;W%dcﬁ%&%‘é?ore

adm nistration froml hour's I one ove
doses to HéeG%HOIH@Qé‘Fﬁi’Qmﬁﬁdﬁﬁﬂé%f§ f%ﬁiwmmqgcaluwﬂ efore, there are cases
in which doses |ower than or greater than the ranges specified 5 above

maybe use T present invention nay be adm nistered for
exanpl e, ?WQIE@T&?;@E%@’&?Q%& f'or oral adm nistration, liquid forns for
oral adm nigglicatib®d pliafnecditiosds, |iniments or suppositories for parenteral
adm nistration. Saql.id forns .for al _adm ni strat nlncl de S

tabl ets, pills, ca uf%rgpoun% A t@%é’f%ﬁeﬂ{n@v& g? b Flc&fl@gg){ T)tge(ﬁ &

i ncl ude hashdmokjpeithemoking remwptor craps mlabsicludad bummhn, sasﬂmcmhllfydnnmn omtheprremee of

the acti Vefof u}g%ge 1 QS)anaTgy tp&trﬁgﬂpn(yﬁ?dva\ﬂohp m‘fllgll?lhﬁl{ ﬁ?&%g%aﬁ dljl'lffi"l%t %ﬁhrltls

manni t ol m Crocrysta e ce ose or
nephropathy, hepatitis,” arthritis, chronic rheumatoid arthritls rhinitis, conjunctivitis,

ulcerative colitis and the like), immunologic diseases (autoimmune diseases, transplant
25  rejection, immunosuppression, psoriasis, multiple sclerosts and the like), human
{ immunodeficiency virus (acquired immunodeficiency syndrome and the like), allergic
diseases (atopic dermatitis, nettle rash, allergic bronchopulmonary aspergillosis, allergic
eosinophilic gastroenteritis and the like), ischemia-reperfusion injury, acute respiratory
distress syndrome, shock accompanied by bacterial infection, diabetes mellitus, or metastasis
30  and the like.

For the purpose above described, the compounds of formula (I), salts thereof, acid
addition salts or hydrates thereof may be normally administered systemically or locally,
usually by oral or parenteral administration.

The doses to be administered are determined depending upon, for example, age,

35 body weight, symptom, the desired therapeutic effect, the route of administration, and the
duration of the treatment. In the human adult, the doses per person are generally from 1 mg

to 1000 mg, by oral administration, up to several times per day, and from 1 mg to 100 mg, by
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(such as hydroxypropyl cellul ose, polyvinylpyrrolidone or nagnesiumlSMARzmn
netasilicate alumnate), disintegrants (such as cellul ose cal ci um

gl ycolate), lubricants (such as nagnesium stearate), 15 stabilizing agents,
and sol ution adjuvants (such as glutamc acid or aspartic acid) and prepared
according to nethods well known in normal pharnmaceutical practice. The solid
forme may, if desired, be coated wth coating agents (such as sugar,

gel atin, maelér@eﬂpﬁmnlsnﬁ@d»d (ﬂr@f%fabpf mtrla‘yéifo%( M&ﬁmﬂaﬁﬁﬁmﬁb t6 QbJedd1Qffes per day,
pht hal at e)’, further, coati'ng may

co
i ncl ude cdHitS QPWPHEQHP aﬁnflﬁ?tﬁn&ﬁ&om é%o ?BﬁlﬁéB?rb&@EWI ‘ﬂ'é(?’élrl al's such as gelatin.
20 Liquid forns foks efakioasivabiad rthé i doses f&bﬂd&eﬁ)h&fpﬁﬁt&lpbh%xio)ﬂs aaepibadl e

| ut I ch_f
mor e of T PR JATE i St ey el e Bh v blrBise ruttGr bRk Sier e
i nto dbl uesbbgysnagdemse.y used in the art (such as purified water, et hanol

or a mxture ther eﬂ@%on%%%h&isegf t?lg(f)t]esefltqﬂ{regmofa%?be{@é’m%&?&e& ? al% 1e> e

addi tives, such as 'we g’ agernt s,
sweet eni ngfoag@rﬁtscsl;d for arﬁtiuadmgnsig?éuon,sllqtatﬂ bimas fpr erskadrainistration, 1m-¢ticens; 1ngments

agent. | ”l&%bg&%ﬁ%&%&%@&ﬁﬂ%Hmﬁ?ﬁ}a@l'oﬁt ration include sterile aqueous,

suspensi ons, mul'si ons and. solid forms which are dissolved or suspended
into sol vent(s) f oYolidnfoses ifen oral pdeunigiatiop eluge ccompaesse tabigtaceillanepsdae or

nore Qb t hfsediblé owae@o §ﬁulé@iy QP sdOs ﬁbﬁﬂ@h&ﬂ%apﬁﬂé@ﬁﬂ%ﬂdﬁ s&égul sified

into solvent(s) SO ven S include_disti.lled water . for e
sal i ne, vegetabl e ]SSPCh il F‘E?} ngI% e OB&GWQPH?F%%O”@@@@W ba %‘J(S‘H Wéth

et hanol, WhiclesT{suthirae ladwsree@ﬁanhnblecgum@)@@ wiyo [1h§€:eﬁ@lﬁ§b aﬁldtatrctmesmdéﬂsch

oS 50T et s SPLULIS S rant ol 2t S5 ALY AT S, SEL S, 8RS

enul si fyi ndjsiaggranss (ssdoashcﬂ@l@rgmtc;urb@jcmﬂat@g vbge mits (5135 qsrraa;@mmam stearat€hey
b t

T D9est LR pln bl U8lish Bovils ok ARLTRALSS PR RVBADSR llpmcy

steri | e scﬁQCdrdllfg)tOnmEtbGdanalé kﬁ@\@ezxen@lrmaé@hymdwtogl prabiiesh g sbbd dossohagd

in steril %f\ﬁ@%?erd 8L 035&@& u%h@dann%tagéﬂté Esudh Iay%aga(rsgem{ H Qk&S mﬁafdf)'f,'fl tamRsieaiel y

bef ore use %6 parentera adm ni'Stration
i ncl ude |.Wwpf9ﬂyl@&wr%}mq5§@t iam)n%rhescoawe VEHYEYNPIemPierfitpsnt énd further,

i nhal at i 0rk?oahﬁ@hﬁ}gﬁmclﬁdﬂmﬁﬁdxﬁrﬁéﬂt%ﬂﬁ:ﬁ\da;ﬁﬁﬁe§ afhlﬁ%rﬁa@re magnﬁlalsucmrge[mt rati on
whi ch ,.conpri se on e of . t he V.e. Con dllglg% aln %/ pre ar elgil

net hods known per 181.” sy for niipl castpinjsEat aP A RET AR ]@é Fhan
di | uents, snhﬁh)na,s sm:pamdns,zennglsmmgesgtmps sk hliass. delslmh Jointsatome GrSﬁbmnmethe
buf fers, ?wF comi;ﬁgméj(@ (f\thOt% | g %SOQQOdISHgBet%ﬁéJ at & teﬁﬂo 1%&{ t1r{t|o Cdlﬁ%ntgs)t %omr%?lye q

preparatio escri be
St at es Pat et itdhe zx,tEIaschG@lptmﬁe@ \@@5:, Sﬁanqiagbe nystige tiEeo} orsided sofh tiued

present inyention, i %aelp- sBihef Q&cmave% (shéh A QLRS! B &19%9 s al t

t hereof or an N-oXi or sal t’ thereof nmay be” uséd togetier w th
ot her Zfr uggMulsibying agsise swwm}%tagwsaaﬂwowgwg@a&si ﬁ@nﬁgéﬁﬁe@)&t%rormuﬁferlnf’
i nfection sgafticularly an

Injections for parenteral administration include sterile aqueous, suspensions,
emulsions and solid forms which are dissolved or suspended into solvent(s) for injection
immediately before use. In injections, one or more of the active compound(s) may be

30  dissolved, suspended or emulsified into solvent(s). The solvents may include distilled water
for injection, saline, vegetable oil, propylene glycol, polyethylene glycol, alcohol, e.g. ethanol,
or a mixture thereof. Injections may comprise some additives, such as stabilizing agents,
solution adjuvants (such as glutamic acid, aspartic acid or POLYSORBATESO (registered
trade mark}), suspending agents, emulsifying agents, soothing agent, buffering agents,

35  preservative. They may be sterilized at a final step, or may be prepared and compensated
according to sterile methods. They may also be manufactured in the form of sterile solid
forms such as freeze-dried products, which may be dissolved in sterile water or some other

sterile diluent(s) for injection immediately before use.
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agent for prevention and/or treatnment for AIDS). In that case, the dﬁH@Aﬁ%Nﬁ
such may be m xed with pharnacol ogically acceptabl e excipient, binde

di sintegrating agent, lubricant, stabilizer, solubilizer, diluent, etc
either separately or sinultaneously to nake into a 15 pharnaceutical
preparation and that can be adm nistered either orally or parenterally as a
phar maceuti cal conposition for prevention and/or treatnment of HV infection.

The conpound of t hether efemt ﬁonvmématal raaﬁﬁm&emcﬁld uln:yudsmmuida (dr) lextamai use
sal t .t her

guat er nary n eof 0

Taa an ;i RPN PHHPBErTiG MIERe Ry TR SRS ARt S o es B G AAEBeL o

ot her agenﬁdrﬁmrstrpnewwhlamcrvlmdbmnetmeﬂcirmmhe‘ aotivé @ohipWund(femid may be prepared

(partl cul a e of s prevention and/or treatnment for AIDS). Therefore,
is al s%yy é‘gﬁ@dg% e 5 for H V-infected patients to whom ot her agent

f or prévent i on and$pmays tnaxeaompme fddrtidnh\submstaecdsiatireritsamdilueorsgsiches fsabilizing,

[ Lhat cagfuAlbipholdille SATRONDGIA! butthe REESENbLONBNLESD SRPE A

solely, it ‘?ray be al so use toget er wt tion an
treat ment #ine dd.eckorarengiatian iribel spigyHifer %amp&qauthﬁ mtmrdrd@acrrbéé iie therfdeitag

25 with ot %Ees%t@lmow%sm@p@m 095‘5(?5%%19%95@6“5 the case where the
conmpound represent ed by formula (1), quat ernary anmpni um salt thereof or

an N oxi de t hereof Ih Q)porap@qutot}th@rpé%entl 1gventiopRpEeenigd by forgrilyy e gwetergay

not i n bi imbdogiuidh Valt Wegedti SNanWREF:EdY tHRF DY eht 4 Y&t ANGSIT maf bedkéd & 3gam‘eie%thf or
H V infection |s erlhanced as conpared, with.a Si n%e péﬁgﬁ ti.on rrpl es
of other af®fit T8 B SRS PEVARY I F dueiig2ae) Fr €LY '8 CliSbtparispiasy

fconbi Inati Ongent tftr pheestiuipadict otatinbat ﬁ;lrresmﬂ) I My €lfit | cage, rtﬁ@rdﬁgg,‘lat ﬁﬁlchbmfay be

rmul a (I aternary_anmonj um t t N- oxi de t

sai 1t ner eb wt RBPOR Yo P ER IR b iEr O, A ladd i ae il Gricar ®

chenoki ne stabifigemi ®iubflsasch ddsenCCRZ. amtthag sepasately mnahmmgoﬁysto n@ERdinto a
t

ant ag Yt Bhaq&iﬁelﬁﬁﬁlaﬁi%?ﬁra{lo@?gﬁm%nﬁget ABNRErbd etﬁi?r' QIIQIIy %é V}Saj?gﬂtg}'altl)o as a

anti bo ace a en o V-1 a vacci ne of
transcri pt BeamaegHtisek Woan@né@rnkrﬁ%ﬁtr@pp apd/pr weatmenisofdE \ninédcdioni de rever se

nggﬁg r 'ngtngsev' 32;(%6 by %ﬂdgcgytﬁél eﬁtblhaé}ﬁmﬂar@’%; d W*‘Q&“&éﬂ@aﬁa&t%ﬁy
nane: Zeri fPMOPEp \?Ellél téﬁ%e b?ra%&ﬁ%’%ge CIeCigor 35a {3?’)2%';3 Ebi’\f?‘i‘)on ‘&&&85\& r
(brand na_rr@cnvzﬂyagem)v I @d&ﬁqcmqméedanéa&@mertocbtmr\e@sml ftor gf&vemtm(nt zﬁi@ll/d’t&re(abili@iﬂ Qt_)rd
nane: Vi I an n oVI I, C. a onnucC 0OSl.de
over &8t HE ntee lin BE i P TR prey A oR i or GiimeRhier AP SIm b efSRE i
del avi rdi nes 4lir abvie toderised ResdV- ptfmtg:d patfeats toewnizort utlzan chgaatnfer pStystiiamaand/or
St ockl i n) ?r%atﬁl%g{ Ay’ Iﬁi\ﬁ@féfﬁﬁﬁ“@; 16 r effeltil egﬁ ?na'ctj Qmeb'aftl?ck%heﬁlg SRAPSIRLS Y

i ndi navir (bran I van onavi r
nel fi navi r tebpigprnt navmltwmm@cb@p; g\elanw FHaky (ftﬂ@n@seﬁaﬁ%ﬁhﬁfnWﬂla@eagem for

Fortovas e) e@gﬁﬁcﬁpﬁl\ﬂ/& tfAFROA HI®BiecAR DAERS B lectcd FPVIR G rhin(dh &R ﬁ%@@nce or
Kal etr % ti pr anaV| r etc. As chenokine antagoni sts, internal |igand of

chenok? ‘?5 [drugss s derivatives, 10 non- pepti de I ow nol ecul ar conpound
or( anti body of chemgkigesenede@nebn cReisNtHeUERE. where the compound represented by

formula (I), a quaternary ammonium salt thereof or an N-oxide thereof, or a salt thereof is
combined with a drug which does not inhibit the HIV infection whereby preventive and/or
treating effect for HIV infection 1s enhanced as compared with a single preparation.

30 Examples of other agent for preventive and/or treating HIV infection used for a
combination with the compound of the present invention represented by formula (1), a
quaternary ammonium salt thereof or an N-oxide thereof, or a salt thereof are reverse
transcriptase inhibitor, protease inhibitor, chemokine antagonist (such as CCR2 antagonist,
CCR3 antagonist, CCR4 antagonist, CCR5 antagonist and CXCR4 antagonist), fusion

35  inhibitor, antibody to surface antigen of HIV-1 and vaccine of HIV-1.

Reverse transcriptase inhibitors are concretely (1) nucleoside/nucleotide reverse
transcriptase inhibitors: zidovudine (brand name: Retrovir), didanosine (brand name: Videx),

zalcitabine (brand name: HIVID), stavudine (brand name: Zent), lamivudine (brand name:
-33.



The exanpl es of internal ligand of chenpkine receptor are concretely,cpa
MP-1a, MP-10, RANTES, SDF-la, SDF-10, MCP-1, MCP-2, MCP-4, Eotaxin an
MDC etc. The derivatives of internal |igand are concretely, AOP- RANTES,
Met - SDF-1a, Met- SDF-1(3 etc. 15 Antibodi es of chenokine receptor are
concretely, Pro- 140 etc. CCR2 antagonists are concretely witten in
speci fication of W99/07351, WD09/40913, WO00/ 46195, W00/ 46196,

WD00/ 46197 EpWD00ARGA A8, (bIARO OdadiGel 9K agenNOBNf 684 32d efisviNDRY GEB EmtacitdbineB{ oamd) .

wr it ton i nighbe CoTRa o BMIRE el G TR AY B sh ¥ paBRELS T everse
W)oo; gzllggg;ramaprazaaombnvmmewgms@ W 27843, VirAMOG) 2 @smvudlmoofrggtﬁgme:
Y000/ S5a5aRetigonr Eatten RS RATE SUTRORIMED o PREMTRIRELRT S

608, 1x32000/ 51609, Puvwerse sabbgorsywpsosamierely nwhoeyisbomd nampeoL583@8), ritonavir
W00/ 59497 brm%xﬁg:‘lﬁ%rvil\ﬁ\pggﬁﬁ%pgbraMp9%5:95'93@@\0@g%ﬁ@@#(brar@ﬁné@@&%ﬂi@%?

or WO01/09088 etc. CCR5 antagoni sts are concretel’y witten in specification
of W99/ 17¥PBOVaSHipoy RSB0 108085 A8RHEBFD6 12612\ 0B7 g0 §8me \dERdeteg 153,
WD001219164iprM00PE627455, EP1013276, W00/ 38680, W00/ 39125, W00/ 40239,
W00/ 42045, © W00/ #%5 l\<M)00/42852’ W00/ 655%, VgOO/ 66558, WQ0/ 66559,
W000/ 66141, 30 WOOFEESHIKING BIHEBASGSBETIRNBENS PEG M UBBOF 5 EB19B, INFHORBYB09,
W00/ 516 10 non Y8l 6w 2AR0leMDA0IonP1d oD H0TH 49 ShenWIRY 2OGAE; ard\iilide503,

W00/ 76933, W08/ 25605 9/-047 738514 or in Bi Med. .
Lett., 10, 1803 (2égﬁ)exa‘gi"c?g\g%:%%i‘agﬁgas{‘%ﬁg%ﬂeg‘%ﬂneeo‘%c‘}@g%Ii‘%lo{?%&ﬁ%?%’ﬁ&c}?&
T- 22, KRH MIPOL{HRANEES 38DE dop SO, MCPle MG Ry 25 BieHi-4, Foattkiomnd MIVODR! 66112
et Fusi on | i bi tgf A&, G006 ELERY PRSI ALUS! ABh RASTECIAD Ghee e

exanpl es of conbination agents written-above are inten he
present i nMsit $BR;1Ple. do not limit them -34 15 MAR 2007 The typi cal

exanpl ¢§ of the usugkivbies SOSRABKIREeptd? afd bdtcfdly IPrbalsd Qf reverse
transcriptase inhibjtors or protease inhipitors witten bel ow e%re i nt ended

to illustrate the CSResantagrpyienticofonggielyadvibn m mipeciisgtian At ¥R/ 231100
mg capsul e w@06y40®1 pewOIEe6 193, t WDES/4¥806 day D00k 6390 NMgobakkelg,  $AS00Mmy 1ver

dose Lt C BB 08 on SRIRRAES: 020N, EiPhchery B AP IBOBEL 5%, o

per day; stavudi n€CRG-abbgopyistsapsulcencrd@iydGvmtenpen sheseication od 19837336,

I am vugdhneydads8th 4 Al Gdo/s38 MHARRI048083 8 whibE8sB8" Wa¥6/27835, W000/27843,
WQ00/29377, W000/31032, WO00/31033, WO00/34278, WO0O00/35449, WQ00/35451,
WO000/35452, WOO00/35453, WO00/35454, WO00/35876, WQO00/35877, WO00/41685,
WO00/51607, WO00/51608, WO00/51609, WO0L0/51610, WO000/53172, WQ00/53600,
WO00/58305, WO00/59497, WOO00/59498, WO00/59502, WOO00/59503, WO00/62814,

25  WOQO00/73327 or WO01/09088 efc.

{ CCRS5 antagonists are concretely written in specification of WQ099/17773,
WQ096/32100, WOO00/06085, WO00/06146, WO00/10965, WO00/06153, WO000/21916,
WO00/37455, EP1013276, WOO00/38680, WOQOO00/39125, WO00/40239, WQ000/42045,
WO00/53175, WOO00/42852, WOO00/66551, WO00/66558, WOQO00/66559, WO000/66141,

30 WwWO0O00/68203, TP2000309598, WO00/51607, WOO00/51608, WOO00/51609, WO00/51610,
WO000/56729, WO000/59497, WO00/59498, WO00/59502, WO00/59503, WOO00/76933,
WQ98/25605 or W099/04794, W0O99/38514 or in Bioorg. Med. Chem. Lett., 10, 1803 (2000)

elc.

]é 2007

CXCR4 antagonists are concretely AMD-3100, T-22, KRH-1120 or the
35  compounds written in specification of WO00/66112 etc.

Fusion Inhibitors are concretely, T-20(Pentafuside) and T-1249 etc.

The examples of combination agents written above are intended to illustrate the

present invention, but do not hmit them.
-34 -



10 abacavir: 300 ng tablet, 300 ng per dose, tw ce per day; nevi rapilg 'Algg’n%
ng tablet, 200 ng per dose, once per day for 14 days and then tw ce r

day; delavirdine: 100 ng tablet, 400 ng per dose, 3 tines per day;
efavirenz: 50-200 ng capsule, 600 ng per dose, once per day; 15 indinavir:
200- 400 ng capsul e, 800 ng per dose, 3 tines per day; ritonavir: 100 ng
capsul e, 600 ng per dose, twi ce per day; nelfinavir: 250 ng tablet, 750 ng
ger doge, 3 times T]gertylﬁiaall; exaBAps mamerusu%mer@s@fﬁmblegoamﬁc@ggagoofr@va@é
ose, tinmes r day. ..anprenavir.: .50:;15 tablet, 1 or er dose,
twice per tr&ﬁﬁﬁr%%fﬁ ‘%%Q%OWPE&QS ﬁ%}%ﬁfﬁé @ffeﬂrﬁﬁﬁl‘*&\a@\rﬂti&{iéh@ g@ﬁ&% tﬂ%
Ref er ence pkesemphestiangbubxiampl sitahemi nt ended to illustrate the present

i nvention,. do not | iipht. .t I r LC.S rati ons and TLC,

t he sol ve%f&g’%%ﬂ%‘ar ent helgal) ?%%@%l?’h@og%gﬁggngﬁg%sdpeégjggl opi ng sol vents and
the rabios of the sol veAP8 mgsteblen B0 Mg nevldasee twidalpesdayot her wi se speci fi ed,

NVR data af&nbtilVR dat a,s bie Solyeet S sih0 B ARS 115idehe YR, Show the
sol vent s use_g!s%?ér' measur enent .- Nare of tﬁgégo Y le\r/\geere named accordi ng

ounds
Lo | UPAC AkeHtinG ure sPSt/ar.7S mefidieindds Bapiesq Jones per day;
1-benzyl - 4¢(RdinBOr Phol i Ns4toyhy Qﬁﬂﬁie??a‘@)—ﬂgﬁ?g%&%Eé,_‘t&i‘c@'ﬂ‘ep&ﬁ%| -N-((2R, 3R) - 2-am
i no-3 - hydroxy- 3-cycl ohexyl propanaqyl ) am no) pi peridine To a sol ution of
benzyl pi pedniysage( 49. 4 d?omgtﬁ%kﬁhdﬁ§|mg(aezﬂ0§va§W%&aaeada(yzR, 3R)
2- (t - bot oxygakhonyl ani nahe srCiubleg OB Yl fer el exicphHepasei ¢ acid (75 g) and
n-butyl am ne. (258 nl). ﬁ@e mﬁ Ur was stirred at rgﬁ&r’rptgnﬁgra&}g};ﬁ for. few
m nutes aR@VFHERE 2- 35 EHBABEhGPICh- -W%B?fréﬂs?’s%’&%ﬁ’i 0844 BEYS ihdsthepytuge
thereto. The reaction mpetdaye was stirred at 50C overnight. To the reaction
m xt ure was,;.added. conce e r loric agid (261 nl) at room
{errper atur gl.avgglrnteher, tﬁéér%‘}ega%p%%o@n%%}%rréﬁ%é uﬁréeastpga%% 50C and stirred.
The react ietavinenxt ur e wad0cdlcentapatleds00Tog phedosestrdependaye added wat er (500

m), ?Bhylincgﬁa?vrf%l5 MAR %@9—%00%@%@5@3,(8100%% B%St&ﬁﬁﬁ@ﬁ@%@aﬂgnat e, and

extracted. Further, water |ayer S extrac i etate (2 Q Al
of the or gdeHa T ayer wadO0aehepswip+dP0upg per doge.itedredieeaodi um sul fate and

concent r aty@fifaQir9i Ve thesdindd @b o uithd 183 tin'ﬂéé'ﬁé%?';%i dual sol vent)
having the foll ow ng p%al cal data. bt ai ned resj due s used in the

e
next reactPYHPWT hout 5 FUMeh&Ps &r]iqoicﬁegpgérfﬁ pefidese, RmESFST (8% or of or m
met hanol = akfprdnavir: Exanplse-150 mg tablet, 100 or 200 mg per dose, twice per day.
(3R) - %Obut yl -2, 5-di oxo-3-((1R) - 1- hydr oxy- 1 -cycl ohexyl net hyl ) - 9- phenyl net hyl -
1,4, 9*

BEST MODE FOR CARRYING OUT THE INVENTION

The following Reference Examples and Examples are intended to illustrate the
present invention, but do not limit them.
In chromatographic separations and TLC, the solvents in parenthesis show the
25  eluting and developing solvents and the ratios of the solvents used are by velume.
( Unless otherwise specified, NMR data are H-NMR data.
The solvents in parenthesis in NMR show the solvents used for measurement.
Name of the compounds were named according to ITUPAC nomenclature system.
Reference Example 1
30  1-benzyl-4-(2-(morpholin-4-yl)ethylaminocarbonyl)-4-(N-butyl-N-((2R,3R)-2-amino-3-
hydroxy-3-cyclohexylpropanoyl)amino)piperidine
To a solution of benzylpiperidone (49.4 g) in methanol (1L) was added (2R,3R)-
2-(t-butoxycarbonylamino)-3-cyclohexyl-3-hydroxypropanoic acid (75 g) and n-butylamine

(258 mL). The mixture was stirred at room temperature for few minutes and then 2-
35 (morpholin-4-yl)ethylisocyanide (36 mL) was added thereto. The reaction mixture was
stirred at 50°C overnight. To the reaction mixture was added concentrated hydrochloric acid
(261 mL) at room temperature. Further, the reaction mixture was heated to 50°C and stirred.

The reaction mixture was concentrated. To the residue were added water (500 mL), ethyl
-35-



triazaspiro[ 5.5 undecane CH3 OCH N -NH O 10 To a solution of thq5MAR207
conpound prepared in Reference Exanple 1 (151 g) in toluene (1 L) was ached
acetic acid (71.6 nL). The reaction m xture was stirred with heating for 1
hour at 70C. After cooling to roomtenperature, the reaction m xture was
diluted with ethyl acetate (1.5 L) and washed with water (200 nL) tw ce. The
organic |l ayer 15 was neutralized with saturated aqueous solution of sodium

bi car bonatfe(af0Q D), knd eedih@cardnate, Bid Beracthdl eFuaner wardhigfcd bes BREBASE With
sulfate and oncent&? dt gtﬁe tge.cqnpound of, the. resen%régventlo 103
g) havi ng hd 3% % ﬁé pﬁ@s I© FaeuC 1B ey wathisd WERhPomia AR L VEL Y Ped
to the corsuéspond cgcadradedtdgive ole s8¢ totnyowsi (iG1g mohndentsidmdlsolvehf) ddvinkr ee
form: 20 : - 0. h of = 1) N )

7.51-7. 24,%%?‘1%&@&8@68{3&6%%51 9@{“!“??@3?3?%“2 %Bﬁé%éﬁe.cg%g%ﬁgfm without

1. 08- 0579. furthgrrusidivkioeri.de salt : TLC. Rf 0.76 (ethyl acetate: nethanol =4:1);

NTv 1R( CD3GR) 6. 5,3\ 99, 3.74 3.55-3.42, 3.33-3.20
2.\5/,4-(2.35G‘?‘?'zl-zflég%,&h@?féi}@g?ﬁ%‘éfi%%4-1. 15, 1.01-0.87. Methanesul fonate :

TLC. Rf 0.2@mpdelor of or m net hanol =10: 1) ; NVR(CD3QOD): 6 7.51-7.22, 4.36,

4.14, 4.00:zpr3.17 Qs Feey3 B 3305 p 253 ' Rl i
1.53-1. 08?("_%3016@’5’.’1%5%é%oRggg?‘gﬁgg%E%%%%aghe’%gﬁ%}lm hepdins. 2R

(3R) - 1- but ypzsproldi Yupresaqq 1R) - 1- hydr oxy- | - cycl ohexyl methyl )-1, 4, 9
triazaspiro[5.5]undecane hydrochl oride To % pal | adi um hydr oxi de on carbon
(20 g, wet) was added a solution of the onpound prepared in Exanple 1
(102.5 g) in ethanol (1 L). The reaction mxture was 5 stirred at 50C for 3
hours under an atnosphere of hydrogen. The/reaction m xture was filtrated

t hrough CELITE (brand nane). To the filtrate added 4N hydrogen chl ori de

I{ ethyl acetate solution on ice bath he ti ompgi xture was concentr at ed
to give the title conpound (83 g) havin e

ol | W ng physical data. TLC

Rf 0.32 (butanol:acetic acid iwaterd¥-4:2A 1);
L—j }—NH

0O
10
To a solution of the compound prepared in Reference Example 1 (151 g) in

toluene (1 L) was added acetic acid (71.6 mL). The reaction mixture was stirred with
heating for 1 hour at 70°C. After cooling to room temperature, the reaction mixture was
diluted with ethyl acetate (1.5 L) and washed with water (200 mL) twice. The organic layer
15  was neutralized with saturated aqueous solution of sodium bicarbonate (800 ml.), washed
with brine, dried over anhydrous magnesium sulfate and concentrated to give the compound
of the present invention (103 g) having the following physical data. Further, the compound
was converted to the corresponding acid addition salt by using a conventional method.
Free form :
20  TLC: Rf0.34 (chloroform:methanol=10:1};
NMR(CD;0D): § 7.51-7.24, 4.13, 3.88, 3.60-2.95, 2.42-2.11, 2.10-1.56, 1.54-1.08, 1.08-0.79.
hydrochloride salt :
TLC: Rf 0.76 (ethyl acetate:methanol=4:1);
NMR(CD:0OD): 6 7.60-7.47, 435, 4.15, 3.99,3.74, 3.55-3.42, 3.33-3.20, 2.54-2.35
25  1.80-1.65, 1.44-1.15, 1.01-0.87.
Methanesulfonate :
TLC: Rf 0.42 (chloroform:methanol=10:1);
NMR(CD;0D): & 7.51-7.22, 4.36, 4.14, 4.00, 3.76, 3.59-3.38, 3.30-3.03, 2.70, 2.54-1.83,
1.82-1.56, 1.53-1.08, 1.06-0.77.
30  Reference Example 2

2.12-1.90

3 2
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10 NIVR(CDSCD) 6 4.16, 3.95, 3.70, 3.52, 3.37, 3.28, 3.22-3.13, 2. 465?1?%2007
1.80-1.64, 1.48-1.15, 1.02-0.87. speC|f|c optlcal rotation:[a] D - 37

1.04, methanol, 18C). Exanple 2

(3R)-1-butyl -2, 5-di oxo-3-((1R)-1-hydroxy-I|-cycl ohexyl net hyl)-9-(4- 15

met hyl sul f onyl am nopheny] net hyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane
hydrochloride O CH3 D'SSNH H3C NO OH NNH HC O To a solution of the
conpound SBRP@PD%G!;IJZYB Eﬁ%&sr'se(lmﬁ) -E{R0RIx9- 12y I x PBhethy))-1digret hyl  for mami de (3
m.) was added ac %\ég Cld heo ﬁior triethylamne (40°L)). To the
reaction MHSRHHIE ’(OZF Of'fry| phenyl ) met hanesul f onani de (56 ng) and
sodi um 20 tri acet @oyhmke qiaM@Hmﬂehy(ds@uambn cdfben r(gacgt wet) Waskidie@ Masutfdn 6 the at

t t trated, th
bt a1 nod REBPIE! RERDSist iy Fi | BRI EhebRAE oG Sy B STk SUgeFe Dt hy!
acetat g : stimehanclD°G fam hollfslﬁnder]a)l amdasplkNre loy dyd@esn.c Ty redetion ailhgalre was
acetate sql uti ac mi. Xt
foor vo el trdRan IR O el L ARTRR T iR HF hyaoae FOREGS g
25 physi cathylaceateTHolmitioRf or0ic6 bafidi dileorastenhanduremedshamokbnttated )q glNNR(laDBéD)

6 7.53, 7 42, 3.33-3.16, 3.01, 2.49-2. 24,
2.14- 1. 91%1’°g‘6d3§®36gé h%gmﬁgheg%llg%f%ﬁ’%@%dﬁa Exanpl e 2(1) - Exarrpl e 2(165)
37 15 MARLQGRA 0.3% (butamokagesic peidowaderrd:2ab); descri bed in Exanple 2 using the
cor r eggondinnig( @b‘{;’@%@cf, derd yati #es $,2386C4. wej - BnSt£a6.1903 1 80- 1 64, 1.48-1.15,
N-(4-for nyv&r}lené t hanesul fonam de, the fol | owi ng conpolnds of ’the

pr esent i n were obtai ned. Exanple 2(1) 5

(3R) - 1- butgpkcifle BpdaPrRatior AR} 375 SYﬁOt@)?MetharbeCl'S@CgXW met hyl)-9- (4-(4-
car boxyph enyl et hy ) 1, 4, trlazasplro[S ] undecane hydrochl ori de
TLC Rf oworoform methano 1=5: 1), NVR(CD3OD): 6 8.05, 7.61, 7.19,

7.08, 4. 383R#1Dbhiyl42, DRiox3-378 1RB-18dibxg O -ctladxgloddhylRo56- 1. 86, 1. 82-1. 60,
1.52- jf516 mélth% lPony?amlgoghenyl%a tﬁ?ml éetr?agzzs)plro[s 5Jundecane hydrochloride
CH;
0—“:s—hm
H3C/

« HCI

To a solution of the compound prepared in Reference Example 2 (100 mg) in
dimethyl formamide (3 mL) was added acetic acid (16 pL) (or triethylamine (40 puL)). To
the reaction mixture was added N-(4-formylphenyl)methanesulfonamide (56 mg) and sedium

20  triacetoxyborohydride (82 mg). The reaction mixture was stirred at room temperature
overnight. The reaction mixture was concentrated, the obtained residue was purified by
column chromatography on silica gel (ethyl acetate : methanol = 20 : 1-10 : 1) and 4N
hydrogen chloride / ethyl acetate solution was added thereto. The reaction mixture was

-y P P — | P L. [y | I P
ive the COIuPOUNd of the prese ent invention { 14 I lg) Naviing tnie 1OHOWIIE

PP
concertratea to

ua

25  physical data.
TLC: Rf 0.67 (dichloromethane:methanol=5:1);
NMR(CD;0D): § 7.53, 7.34, 432, 4.15, 3.99, 3.74, 3.54-3.42, 3.33-3.16, 3.01, 2.49-2.24,
2.14- 191, 1.80-1.60, 1.40-1.15, 1.00-0.87.
Example 2(1) - Example 2(165)
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(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydr oxy- 1- cycl ohexyl nmet hyl ) - 9- ( 5-( 4is MAR 2007
nmet hyl am nocar bonyl phenoxy) pyridi n-2-yl nethyl)-1,4,9-triazaspiro[5. 5]] undecan
e hydrochloride TLC. Rf 0.51 (chloroform methanol =9: 1); 15 NVR(CD3CD): 6
8.51, 7.89, 7.66, 7.60, 7.16, 4.52, 4.16, 4.11, 3.85, 3.61-3.50, 3.33-3.20,
2.92, 2.62-2.35, 2.16-1.91, 1.78-1.65, 1.45-1.15, 1.05-0.86, 0.97. Exanple
2(3) (3R -1-butyl-2,5-di oxo-3-((1R)-1-hydroxy-I1-cycl ohexyl net hyl)-9-(5-(4-

o acane gq poqybpiae Qe proxecles pyr dduiibed i PRYI0 2lufind the | REasinings. ©
unaecane ocnl.ori ae -~ -

TLC Rf o.%@ﬁ%@% %ﬁfa«ﬁm% FSPRATYSY=gnsioad R@f@%!ﬁ%@)@i@%@%ﬂm%, the
7.25, 7. 24p114whify cofnpbond#ofliBe piesét,indnbidn JredBobtdindd- 3. 19, 2.92, 2.51-2. 30,

2.16-1. 92,%12{ 8Cf— %Eﬁ 2, 1.45-1,18, 1.05-0.88, 0.96. 25 Exanple 2(4)

(3R) - 1- but*y="Z5=dt‘ox0- 3- (( 1R) - 1- hydr oxy- | - cycl ohexyl net hyl ) - 9- (2, 6- di et hyl
-4-(4- 5 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

met hyl am n V)=, & Q-1 F] i : b] undecane

nydr ochl or S AT R UBRILRISIN L T ool S A O R o) - 6
7.83, 7.04TLG. Rf70.42 (ddorofiorpomethangl=53);96, 3.62-3.42, 3.38-3.10, 2.91, 2.62-
30 1.58, 0 : 7 I 4 } -
(3R)- 1- buty D800, B LIRS A e b RE et Py ) o (9 40 256
met hoxypheﬁ?@n’e%%l@ﬁ-ﬁ%dalr%ér%@rq G n-2-ylmethyl Y-1, 4, 9-triazaspiro[5.5]u

ndecang hygioqbbeni de 5 TLC 0. 43 (chl orof orm et hanol =9: 1) ; NVR( CD3CD) :
3,85, 3.76,

Rf
5 9.12, 8. . . . 29, . «4.61, 4.52, 4.16, 4.10
3.61- 3. 50, (3R§-.ls'ﬂétilz%,zzﬁ‘@@'gﬁ&%}ﬂr&@}‘”&y'ér&Y‘il%?iy?I‘il?%iﬁﬁ'@l@" 1.50- 1. 15,
1. 00- 0. 86, m@th9lamimmxamingphefidxy)pyridin-2-ylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane
(3R) - 1- but yl %Sg_‘? dj oxo- 3- ((1R) -1 - hydr oxy- 1- cycl ohexyl net hyl) - 9- ( 2- et hyl pyri
din-5- 1 Oﬁl)ﬂﬁr chrif’e) -1,4,9-tri azaspiro[ 5. 5] undecane” di hydrochl ori de
TLC: Rf 0.51 (chloroform:methanol=9:1);

15 NMR(CDsOD): 6 8.51, 7.89, 7.66, 7.60, 7.16, 452, 4.16, 4.11, 3.85, 3.61-3.50, 3.33-3.20,
292 262-235 216-1.91, 1.78-1.65, 1.45-1.15, 1.05-0.86, 0.97.
Example 2(3
(3R)-1-butyl-2,5-d1oxo-3-((1R)-I-hydroxy-1-cyclohexylmethyl)-9-(5-(4-
methylaminocarbonylphenoxy-1-oxido)pyridin-2-ylmethyl}-1,4,9-triazaspiro[5.5]undecane

20  hydrochloride

0 CH;
O
H,C—NH C

- HCI

TLC: Rf 0.45 (chloroform:methanol=9:1);
NMR(CD;0OD): & 8.31, 7.93, 7.75, 7.25, 7.24, 4.58, 4.16, 4.13, 3.87, 3.52-3.48, 3.30-3.19,
2.92,2.51-2.30,2.16-1.92, 1.80-1.62, 1.45-1.18, 1.05-0.88 0.96.

25 Example 2(4)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2,6-dimethyl-4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]undecane hydrochloride
TLC: Rf 0.42 {chloroform:methanoi=10:1);

NMR(CD10D): & 7.83, 7.04, 6.87, 4.49, 420, 4,17, 3.96, 3.62-3.42, 3.38-3.10, 2.91, 2.62-

30  1.58,2.47, 1.54-0.80, 0.95.

-8 -



TLC. Rf 0.50 (chI orof orm met hanol =l 0O: 1) NNR(CDSCD): 5 9.09, 8.76, %@}% 007
4.58, 4.15, 4.07, 3.82, 3.62-3.48, 3.36, 3.28, 2.83, 2.75- 2.42, 2.13- 7
1.80-1.63, 1.45-1.15, 1.00-0.87. Example 2(7) 15
(3R)-I-butyl-2,5-dioxo-3-((IR)-I-hydroxy-1-cycl ohexyl net hyl)-9-(2-chl oropyri
din-5- ylnmethyl)-1,4,9-triazaspiro[5. 5] undecane di hydrochloride TLC: Rf 0.53
(chlorof orm nethanol =10:1); NMR(CD3CD): 5 8.58, 8.10, 7.59, 4.43, 4.15,

4.01, 37@,(&%8@62@45 3.33-3.19, 2.59-2.35,  2.14-1.92, 1.80-1.62,

1.45-1

(3R)-1- but(%li” Btyéhza&gmfz‘o?(‘&g)-}Lhﬁérr(ﬂ’l’(&(lyc-‘/ldcﬂ’;‘?ﬁ}’léi}?gw} e ARG ) - 9- (2- anmi nopyri d
i n-5- yl meddiydxyp ﬁerfyIQemplaaﬁ@cscatHoamp)‘&]dmaegmmy@Lhy@ttﬁﬁfdsgrrbpses hhdecad® 0. 48
(chl orof orm,: net hanol =4: 1) ; NVR(CD3CD): 5 8.17-8.14, 7.07, 4. 30 4.15, 3.97,
3. 74, 366‘Y§f°g§10“ €37-3.26, 2.70-2. 40, 25213191 1.80-1. 60, 1.45-1.10,
1. 02- 0587 TIQI G0 Bx@hpirefodth Methanol=9:1),

(3R L Dbt 0s 32l 38 2 Aok aL g oh SRk TEL B, ki 03 T Hvpyphe
(chl or of oBrAo- mesraam}rzﬂozly,,zcwmm&mm)1.55 71%47,0070.88,0.47.28, 4.15, 3. 96,

3.82, 3.7Q, Etgéjt;%;?ﬁ .30-3. 10, 2.56-2.20, 218186 1. 82-1. 56,

1.50- 1. 06, 0, 0.95. Exanple 2(10) (3R)-1-butyl-2, 5-dioxo-3-((1
R) - 1- hydr ¢38)-Libutsdycy- dmwmfriakhwhyd@xyﬂl mmkﬂh@ﬁwlh‘é{(hyﬂlqthylpyndm -5-

ol TLC. Rf 0.47 (chl orof
et hang) - ?M%mq[@%mo%ﬂ ﬁﬁg%l}mg&ﬁ% @;&&%‘%@e 4.14, 3.98, gf:?o?ro o

3. 60- 3. 08, TLL: 3?6“02502&1020*’9?111 methanok=1941); 1 82-1.58, 1.54-1.06, 1.04-0. 80,
0. 95. Examlﬁééb 10D)- 89,0553 MBR 2007 58, 4.15, 4.07, 3.82, 3.62-3.48, 3.36, 328 283, 2.75-

3R) - 1- but y| | ohexyl et hyi 4-hyd h
ﬁryl aret hyr)2y421 ?ﬁflg%égﬁarb%%}é?yﬂ&?ﬁ?’yﬂe ﬁigrgcﬁrgr |md3e yI'L)C Rg 0. Zgroxyp ©

(chl or of ommgapol =5: 1); NVR(CD3OD): 5 735, 6.87, 4.24, 4.15, 3.96,
8 gg’ 1%5%#%%% i)é 39 dl%xgg ((?R?f' h]ydré%)%y—llcyég?ohex?l%iethy?) & (ﬁ chl:li)ropyrldm-g)4 0.80,
(3R) - 1- butyymety5-Ich, Batuazasm(ciR)S}mdhgamchmahynld@hexyI met hyl ) - 9- (4- car boxyphe
nyl met hyl )y &, lﬁ-[ﬁﬂl {ﬁhﬁggﬁ%rn%gmﬂq@dﬁcane hydr ochl oride TLC. Rf 0.53
(chl orof orm et
NMR(CD,0D): 6 8.58, 8.10, 7.59, 4.43, 4.15, 401, 3.77, 3.56-3.45, 3.33-3.19, 2.59-2.35,
2.14-192, 1.80-1.62,1.45-1.15, 1.00-0.87.

20  Example 2(8)
(3R)-1-butyl-2,5-diox0-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2-aminopyridin-5-
ylmethyl)-1,4,9-triazaspiro[ 5.5]Jundecane dihydrochloride
TLC: Rf 0.48 (chloroform:methanol=4:1);

NMR(CDsOD): & 8.17-8.14, 7.07, 4.30, 4.15, 3.97, 3.74, 3.60-3.45, 3.37-3.26, 2.70-2.40,

25  2.13-1.91, 1.80-1.60, 1.45-1.10, 1.02-0.87, 0.95.

( Example 2(9)
(3R)-1-butyi-2,5-dioxo-3-((1R)-1-hydroxy- I -cyclohexylmethyl)-9-(4-methoxyphenylmethyl)-
1,4 9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.44 (chloroform:methanol=10:1);

30 NMR(CD;OD): § 7.47, 7.02, 4.28, 4.15, 3.96, 3.82, 3.70, 3.58-3.36, 3.30-3.10, 2.56-2.20,

2.18-1.86, 1.82-1.56, 1.50-1.06, 1.04-0.80, 0.95.

Example 2(10)

(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-cyclohexylmethyl)-9-(4-methylphenylmethyl)-
1,4,9-triazaspiro[5.5]Jundecane hydrochloride

35 TLC: Rf0.47 (chloroform:methanol=10:1);

NMR(CD;0D): & 7.42, 731, 4.30, 4.14, 3.98, 3.70, 3.60-3.08, 2.56-2.20, 2.37, 2.18-1.84,
1.82-1.58, 1.54-1.06, 1.04-0.80, 0.95.
Example 2(11




10 NNR(CDSCD) 6 8. 13 7. 67 4.44, 4.15, 4.02, 3.78, 3.62-3.40, 3. 381»5%1&2007
2.56-1.84, 1.82-1.56, 1.54-1.06, 1.04-0.80, 0.95. Exanple 2(13)

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-cycl ohexyl net hyl )-9-(4- (N, N

di met hyl am no) phenyl met hyl )-1,4,9-triazaspiro[ 5. 5] undecane di hydrochl ori de
15 TLC. Rf 0.41 (chloroform nethanol=10:1); NVR(CD3OD): 6 7.81, 7.63, 4.40,
4.15, 4.00, 3.76, 3.60-3.38, 3.36-3.18, 3.27, 2.70-2.38, 2.16-1.84,

£,92-1- 50.of S 055 g B0 Qa8 EXAARLR B oo et
di met hyl arih8stiazasnisals Shedy ?%t}ﬁ Iof hiprid e9 triazaspiro[5.5] undecane

hydr ochl orTLc@Iil'ﬂ_@g; l&oﬂjﬁngﬁahg{&iqun met hanol 10 1) NVR(CD3OD) : 5
7.91-7. 84, 18, 2.71, 2.64-2. 36

351 94 NYIREDIOBE 5 1350007 G600 1. 1843 Boob 05 B3 Sk pry 82 T 0. 7%
(3R) - 15butiy48-2,08: ﬂD@@CB—O?:E).@(SJ R) - | - hydr oxy-1 -cycl ohexyl met hyl ) - 9- (4- ( 2-

hydr oxyet hox Rh met hyl)-1,4,9-triazaspiro[5. 5] undecane hydrochl oride
TLC. Rf O. form met hanol =10: 1); NVR(CD3OD): 6 7.47, 7.05, 4.28,
4. 14, 4.0§3R31%tyl2, Bdjox3-IFA1RP-188dthxy6l-c@:l &&x&l%hyl?—.‘)e‘?(g-carboxyphenylmethyl)-

2.20,2.18-1 1. 82- 4-0.80, 0.95. 30 Ex le 2(16
(3R) - 1- but ?gghazasplro 5§?Undecane hydPOChIO%ldg anpl e 2(16)

5- di oxo- 3- II(CLF!}f—Q Shyadhtariorin:rostbaratieX y); met hyl ) - 9- (pyri di n- 3-yl met hyl ) -

et hand) 180 g Ly PoRe i 850, SrhcPoRs i, St ! S A g,
3. 66- 3. 181248436219 0.80,9951. 84, 35 1.82-1.56, 1.52-1.06, 1.04-0.80, 0.94.

Ex le 2
(B%gplebu'géga}n 2(13) gﬁg\ hydr oxy- 1 - cycl ohexyl met h -9-(pyridin-2-yl
met hyl ) - B 9: Wylazz%\é‘tﬂxﬁ’o?[ ) rhydecae! -araighms ety 8e(4- 15 MAR 2007

TLC. Rf 0. cﬁfhe hingih6)p ﬁéﬂ?lm@ﬁ&zf)alr}@,b%ﬂlﬁ)zalﬂlro[NWI@@@QB)dlhﬁir&l’%ndeS 20, 7.84,
[ 2 b g b oy L 2 2o 20 L5
(3R)-1- butNMBZCDaGD()XB 7381(,(71@ -dl40y4li fx4.00 - £F6] Dhessydsyst36/8 )18 93 4, ehbariphen
cetate: deltidia] 56%%; R e SO0 S 65, 750, 435, 4. 14, 3,98, 3. 74
358336_@13&3&.2 .58-2.22, 2.20-1.84,

(3R)-1 -butyl—2,5~d10xo-3 -((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(N,N-

20  dimethylaminosulfonyl)phenylmethyl)-1,4,9-triazaspirof5.5Jundecane hydrochloride

TLC: Rf 0.45 (chloroform:methanol=10:1);

NMR(CD:OD): & 7.91-7.84, 4.47, 4.15, 4.02, 3.78, 3.58-3.40, 3.30-3.18, 2.71, 2.64-2.36,

2.18-1.84, 1.82-1.56, 1.52-1.06, 1.04-0.80, 0.95.

Example 2(15)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(2-
( hydroxyethoxy)phenylmethyl)-1,4,9-triazaspiro{5.5Jundecane hydrochloride

TLC: Rf 0.31 (chloroform:methanol=10:1);
NMR(CD;0D): § 7.47, 7.05, 4.28, 4.14, 4.08, 3.96, 3.87, 3.70, 3.58-3.36, 3.30-3.08, 2.58-
2.20,2.18-1.84, 1.82-1.58, 1.54-1.06, 1.04-0.80, 0.95.
30 Example 2(16)
(3R)-1-butyl-2,5-dioxo-3-((1R)- I-hydroxy-1-cyclohexylmethyl)-9-(pyridin-3-ylmethyl)-
1,4,9-triazaspiro[5.5]Jundecane dihydrochloride
TLC: Rf 0.35 (chloroform:methanol=10:1);
NMR(CD;0D): 6 9.24, 8.97-8.89, 8.16, 4.63, 4.15, 4.04, 3.84, 3.66-3.18, 2.84-2.38, 2.20-1.84,
35 1.82-1.56,1.52-1.06,1.04-0.80, 0.94.
Example 2(17)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(pyridin-2-ylmethyl)-
1,4,9-triazaspiro[ 5. 5Jundecane dihydrochloride
- 40 -



1.82-1.56, 1.52-1.06, 1.04-0.78, 0.95. 10 Exanple 2(19) 15 MAR 2007
(3R) - 1-butyl -2, 5-di oxo-3- ((1R)-1-hydroxy-I-cycl ohexyl net hyl) - 9-(4- cyanopheny
| methyl )- 1,4,9-triazaspiro[5.5]undecane hydrochloride TLC. Rf 0.43 (ethyl
acetate: methanol =20: 1); NMR(CD30D): 6 7.87, 7.79, 4.45, 4.15, 4.02, 3.78,
3.60-3.36, 3.30-3.16, 2.60-2.24, 2.18-1.82, 15 1.80-1.56, 1.54-1.06,

1. 04-0.80, 0.95. Exanple 2(20)

(3R) - 1- bufljiG: RfS- 1 Ehlor@o(rhbRxhdnokyldr Oxy- | - cycl ohexyl met hyl ) - 9- cycl ohexyl met

hyl -1,4,9 r 5 d r-ac ri : I

nect at o MOVRLAEAIPY P b1 AR 26 g8 419, 3 Jerpaz 8005
3.00, 2.64-25, 260-08@0-84-568, 1156580@ 804- 00309@96 Exanpl e 2(21)

(3R) - 1- butyl, Sy 6l pXx0- 3- ((1R) - 1- hydroxy-1-cycl ohexyl net hyl) - 9- (t et rahydropy
ran-4- vyl ma‘rW%ijP ri azaspiro[ 5. 5] undecane hydrochloride TLC. Rf 0.38
(chi or 5t oK) hebbisina 0RO 1) | kb HMRKEHSOBJoNeRy el 4: (46 Breamiensinggnd) 40,

3 38-3. 161, 85 Maaifhs tcciboRdibcibriad. 56-1.06,  1.04-0.80, 0,97, Exampl e

(3R) - 1- butTtHG R4 (sihy! seqtptemyethangligOoly - | - cycl ohexyl met hyl ) - 9- (pyri di n- 4-yl
?EL Ihyl )]: NMREC Dg@la;[%svgx ,01 50, alamdqagzs;ssmtsh%qé%mgeﬁ 9@231(710?5%21? 2%0?%84

C or or or. =

3.84, 3. 6a-52- Eg%hfzi?%&‘)% lsé)‘ OZJ\J'E/R(‘)%D& 1.82-1.56, 1.54-1.06, 1.04-0.80,

0. 95. 16X aBxampB A3Y)

(3 o s aods G R Lol N PR BB IR
0.52 (et hyll4, MZasrarQiéﬁhmdm&nmmydx)ccthWWOD 6 8.50, 8.34, 7.06, 4.41,
4.15, 4.1 3.16, 2.66- 2.40, 2.18-1.84,

1 82- 1. 601171‘&%%%14%&??1%’1 gig‘g ’@%ﬁ‘%@%?% 41 15 MAR 2007 Exanple 2(24)

(3R) - 1- butI%fIRQCBafan%I 87,(11R4 45, tyidr $£9-1. 78 b bh gyt ABORA §-69-2 24, 2.18-1.82,
met hyhgar QOgtyiggl pg@yr@g?q@qﬁygd peishyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane

di hydrochl ori d 0.46 (chloroform nethanol =10:1); 5 NVR(CD3CD): 6
8. 60, 8. 4%@)@ 29} 47, 4.15, 4.02, 3.76, 3.64-3.40, 3.38-3.18, 2.66-2.38,

2. 30, 2.1§3R)-834utyl.282dibxbB-((1RBA-hydffy- ledioHexBlhet By p4.cyBoaemiigehy RN, o-
triazaspiro[5.5Tundecane hydrochloride
TLC: Rf 0.28 (ethyl acetate:methanol=10:1);

20 NMR(CD;OD): § 4.16, 3.96, 3.78-3.40, 3.38-3.20, 3.00, 2.64-2.26, 2.20-1.60, 1.58-0.80, 0.97.
Example 2(21)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(tetrahydropyran-4-
ylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.38 (chloroform:methanoi=10:1);

25  NMR(CD;OD): 5 4.16, 4.06-3.86, 3.80-3.40, 3.38-3.16, 3.06, 2.66-2.32, 2.28-1.58, 1.56-1.06,

( 1.04-0.80, 0.97.
Example 2(22)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexy!methyl)-9-(pyridin-4-ylmethyl)-
1,4,9-triazaspiro[5.5Jundecane dihydrochlonde

30 TLC: Rf0.43 (chloroform methanol=10:1),

NMR(CD;0D): 6 8.98, 8.44, 470, 4.15, 4.10, 3.84, 3.66-3.16, 2.84-2.36, 2.20-1.84, 1.82-1.56,
1.54-1.06, 1.04-0.80, 0.95.

Example 2(23)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-I-cyclohexylmethyl)-9-(2-methoxypyridin-5-

35  ylmethyl)-1,4,9-trtazaspiro[5.5]undecane dihydrochloride
TLC; Rf 0.52 (ethyl acetate:methanol=10:1);

NMR(CD;0D): & 8.50, 8.34, 7.06, 4.41, 4.15, 4.11, 4.00, 3.78, 3.60-3.40, 3.38-3.16, 2.66-
2.40,2.18-1.84, 1.82-1.60, 1.52-1.04, 1.04-0.80, 0.94,
_41 -




(3R)-1-butyl -2, 5-di oxo-3- ((1R)-1-hydroxy-I-cyclohexyl methyl)-9-(2- .0\ c5007
met hyl sul fonyl am nopyri din-5-yl methyl)-1,4,9-triazaspiro[ 5. 5] undecane
di hydrochloride 10 TLC. Rf 0.35 (chloroform nethanol =10:1); NVR(CD3OD): 6
8.42, 7.99, 7.12, 4.36, 4.15, 4.00, 3.76, 3.60-3.40, 3.38-3.14, 3.30, 2.60-
2.24, 2.22-1.84, 1.82-1.58, 1.54-1.06, 1.04-0.80, 0.95. Exanple 2(26)
(3R)-1-butyl-2,5-di oxo-3-((IR)-1-hydroxy-1-cycl ohexyl net hyl )-9-(4- 15

met hyl am reaampbopiZdphenyl met hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane

hyd hli 7 f t NVR(CD30D): 6 7.92,
768, 4. 4z 59‘?( E&’%“Aﬁ%ého’i? %gﬁﬂéqgg’dg‘;’é’nsl gg“]%ée’%‘ Iﬂﬁ%}(ﬁ%%@ 2. (58-2. 221,
2.18-1.84 mélhﬂﬁal’boﬁﬁaminc@@ndm%ylrlleth)yfl)-(b 43Biridzagivo] Exhmpé@n? diigirazbloride

(3R)-1- buti,tL é‘f‘r’?%fﬁ‘??f%ﬂ{ﬁ‘]’%ﬁ%’}m% PXY- | -cycl ohexyl methyl )-9-(2-nmethyl-1-o0

xi dopyr i di n- I'azaspi ro[ 5. 5] undecane hydrochl ori de CH3
H3C O SN+ NMRKC 3@9) BG1 8.4 778G 4Tt'2f 4. @5,3410%3”76; 881340, e hrar8l 2.6662.13,;

NVR( CD30D); 3@ 29180@8481 §§-,1 5% E13%0 14oél 04%&@09"4 04, 3.80, 3.62-3.42,
3. 40- 3. 20,72.80-2. 40, 84 1.82-1.56, 1.52-1.06, 1.04-0.80,

0.94. Exa

(3R) - 1- buty h?li b'inﬂtpmm?aco(i 1Ry A= M%@%Vc&c}@h{@dyﬁh@ﬁ higeipby! ) - 9- (5- car boxypyr
idin-2- ylne 9- trlaa % ci}cyg':) %ndecane fj ydrochl gride TLC, Rf
0.47 (chi dp%}bblﬁwowéﬁrﬁ@ﬁayrl igpeyimetiyb 4 fornpzappirol>. Yndecapydahyasoshloride

NVR( CBBCD) TLE: 10 @55 (éhidkbforh: @dtharcl8):1%. 20- 4, 16, 3. 94- 3. 82, 3. 64- 3. 50,

3. 30- 3. 16,@%%@%3:( §g‘§4£ fof 7, 4?3&64.1]5,94?00, L 823685401338 314% 30, 2.60-

1.12-0. 85.

(3R) - 1- buty24,2, -8B XD83-1(8] Rp541- bty driex§80,-c3c| ohexyl met hyl ) - 9- ( 5- et hyl pyri
din-2- 5 %t} bl 4, 9-tri azaspl ro[ 5. 5] undecane di hydrochloride TLC. Rf
0!59 (eth - methanol =4: 1); NVR(CD3OD): 6 8.77, 8.29, 8.06, 4.64,
4.15, 4. 103R}.1gwmtyl2, 551-1@053_%((13)3%@0@71 cyclelexymehy)9-@s, 2.1 5-1.91,

1. 76- 1565, mdinéfaminddrbohy Mhefl 1 88ihyBXRAPLBaAFPI[5. S Jundecane hydrochloride
TLC: Rf 0.37 (chloroform:methanol=10:1);
NMR(CD;0D): & 7.92, 7.68, 442, 415, 4.02, 3.76, 3.58-3.38, 3.32-3.10, 2,92, 2.58-2.24
2.18-1.84, 1.82-1.56, 1.50-1.06, 1.04-0.80, 0.95.
Example 2(27)
20  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2-methyl-1-oxidopyridin-
5-ylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

2

HsC ¢
—N*
\ /
{
' N
« HCI

TLC: Rf 0.34 (chloroform: methanol=10:1});

NMR(CD;0D). & 9.00, 8.23, 7.89, 451, 4,15, 4,04, 3 80, 3.62-3.42, 3.40-3.20, 2.80-2.40,
25 270, 2.20-1.84, 1.82-1.56, 1.52-1.06, 1.04-0.80, 0.94.

Example 2(28)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(5-carboxypyridin-2-

ylmethyi)-1,4,9-triazaspiro[5.5Jundecane dihydrochloride

TLC: Rf 0.47 (chloroform:methanol:acetic acid=10:1:1);

_47 -



10 AR 2007
(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-cycl ohexy] net hyl )-9-(1- OXI opyrid
in-3- ylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride CH3 O JN+ N CH
N NH HCI OTLC Rf 0.44 (dichloronethane: nethanol=5: 1); NVR(CD3OD): 5
8.98, 8.70, 8.26, 7.87, 4.53, 4.16, 4.11, 3.82, 3.60-3.49, 3.34, 3.28, 2.61-
15 2.46, 2.15-1.91, 1.75-1.65, 1.39-1.14, 1.00-0.92. Exanple 2(31)

(3R) - 1- butyMRICH,0DYx®935( § 1R) 7.43, hyél, axa0-4 16 yrdohary s waizhsd, B-2-§ 1s,oxé dopyr i d

o A2 2y 2iggbe e SRR PR 1B of onet nane: met hanoi =5 1)

NVR( CD3CD)Exathte Z&9) 8. 14, 4.55, 4.15, 4.06, 3.82, 3.59-3.47, 3.36, 3.28,

2 152012 (R e DTy Ro g bt Horks 0050 GXAUR §,R6T). 43 19
| - cycl Shexyinethybyl ¥, 99:1@z1aspmo (Sl\i]@tdwanemhhydrochlorlde

nmet hyl sul f 1 1)-1, 4, 9- trlazaspiro[5 5]undecane
hydr ochl or%% Qk%?lﬁ%éwe%ﬁﬁ%ﬁrﬁ%?yh met hanol = 10: 1% IVR( CD30D) :

7.57, 7. 41NW(@@,3OWO§ 8.4, :$429 £.065 3.4, 900, 3.196 383, 325-8581. 33,3827, % 235410

5 2.94, 225$g§12§_,19?1 201y 89,1 45-844 11 6610 8. 52-1. 06, 1.11, 1.04-0.80, 0.95.
Exanpl e 2(33

(3R) - 1- but@i—@@gﬁl%xo 3-((1R) - 1- hydr oxy- | - cycl ohexyl net hyl ) - 9- ( 2-
met hyHgm QR 3Lyl DF-dickions-B1 R Tetydydxly- L-cgolhdxylmahgpior QL Sudgirdarane

di hydrochl or of.orm t hanol =10: 1); 10 NMR(CD30D): 6
8.82 8. 19m ﬂ@? 158 %Iazazip’é%ﬁsé %{?C&@@ér%ﬁh d}‘]‘*3 32-3.08 2.97, 2.58-2.24

| o
{ N
\_/ i
N
» HCI O

TLC: Rf 0.44 (dichloromethane:methanol=5:1};

NMR(CD;0D): & 8.98, 8.70, 8.26, 7.87, 4.53, 4.16, 4.11, 3.82, 3.60-3.49, 3.34, 3.28, 2.61-
15 2.46,2.15-1.91,1.75-1.65, 1.39-1.14, 1.00-0.92.

Example 2(31)

(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl}-9-(1-oxidopyridin-4-

ylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
( CH,4

N*'—

W/

» HCI o

20 TLC: Rf0.41 (dichloromethane:methanol=5:1);
NMR(CD;0D): & 8.74, 8.14, 4.55, 4.15, 4.06, 3.82, 3.59-3.47, 3.36, 3.28, 2.73-2.42, 2.13-
1.91, 1.75-1.64, 1.40-1.14, 1.00-0.86.

Example 2(32)
- 43 -



2.20-1.82, 1.80-1.58, 1.50-1.06, 1.04-0.78, 0.94. Exanple 2(34)
(3R)-1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-cycl ohexyl nmet hyl )-9-(5-(
met hyl am nocar bonyl phenyl ) pentyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochl oride 15 TLC. Rf 0.25 (chloroform nethanol =10:1); NVR(CD30D): 6
7.72, 7.29, 4.16, 3.92, 3.76-3.42, 3.36-3.02, 2.90, 2.78-2.64, 2.58-2.22,
2.20-1.58, 1.56-1.06,1.04-0.80,0.97. Exanple 2(35)

_(SR) -1- 3_llt(i!/l-"\)-%b‘étﬂliz(?%?iﬁ&?lfa((if%)—Lh?ﬁﬂfx@xblc;}d&tégylg&@%%{j-m{ﬁlwg}iﬁ&h 12Na|m' npal - OX
I aopyri al n- - . -1, -lrlaza r .. unaecane  di rocnl or e
TP T e R R S AV S S it e

1); NVR( CO3@DRf G4B(chBroBrifdnetfanb®1041)31, 4. 15, 3.98, 3.76, 3.64-3.42,
3.40-3. 20 = : , 201 : - : - .04:Q,8

T 015525 IR(GPLOD 757, THn! 71, 7o a5 3088, 4l0e? 76 W2, 5. 3 38310,
(3R) - 15but2yd4, 2, B-UR 60281 .§6,1R34-1-00y t58xly0d, -1dyic E OREX8A, BexShyl ) - 9- (2- net hyl ami n
ocarbonyITiéﬁﬁﬁgggggridin-5-y|nethyl)-1,4,9-triazaspiro[5.5]undecane

hydr ochl o - MAR 2007 H3Q\ O CH3 HN -ON\ ONOH NNH HCA TLC
Rf 0.26 (¢hRbi dfutylid,S-disrbadn@lBEO-hyjiroxyN-R(cBigsDmetlyy 13942, 839, 7.85, 4. 46,

4.15, 4.0 - - . 3 32- 1y 430 . . _
2 28, 2. 2o ety pinggalPladodigin> aictibis 43 BhoasinBls shundecane dibygrogtjoride
(3R) - 1- bufKHC: REL. 4] glpralopmrmthanolsifk iy - | - cycl ohexyl met hyl ) - 9- ( 5- ( 4-

car bowph@wk)(@g@wg) § 8.8, & 19 iezasPl§ o be 5 smdesaneohydiog b of bder s§bGa Rf

. hi or of hanol Zp:, 1)
0-58 (chlor of orat et RNl 38:1 Y6 1.04-0.78, 0,04,

A_S MAR 2007

Example 2(34)

( (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(5-(4-
methylaminocarbonylphenyl)pentyl)-1,4,9-triazaspiro[ 5. 5jundecane hydrochloride

15  TLC: Rf0.25 (chloroform:methanol=10:1);

NMR(CD;OD): & 7.72, 7.29, 4.16, 3.92, 3.76-3.42, 3.36-3.02, 2.90, 2.78-2.64, 2.58-2.22,
2.20-1.58, 1.56-1.06, 1.04-0.80, 0.97.
Example 2(35)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2-amino-1-oxidopyridin-

20  5-ylmethyl)-1,4,9-triazaspiro[5.5jundecane dihydrochloride
CH;

.2HCI O

TLC: Rf 0.51 (chloroform:methanol=5:1);
NMR(CD;OD): 8 8.53, 8.04, 7.19, 4.31, 4.15, 3.98, 3.76, 3.64-3.42, 3.40-3.20, 2.76-2.30,
2.20-1.84, 182-158,152-1.06, 1.04-0.80, 0.95.

25 Example 2(36)
(3R)-1-butyl-2,5-dioxo0-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2-methylaminocarbonyl-
1-oxidopyridin-S-ylmethyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride
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NVR(CD30D): 6 7.93, 7.31, 4.16, 3.94, 3.78-3.40, 3.32-3.02, 2.80-2.64
2.56-2.22, 2.20-1.60, 10 1.56-1.06, 1.04-0.80, 0.97. Exanple 2(38)
(3R) - 1- butyl -2, 5-di oxo- 3-((1R) - 1- hydr oxy-1 - cycl ohexyl nmet hyl )-9-(4-(4-
met hyl am nocar bonyl phenoxy) cycl ohexyl methyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochloride 15 TLC. Rf 0.12 (ethyl acetate: nethanol =10:1); NVR(CD30D): 6
7.75, 6.96, 4.37, 4.17, 3.98, 3.72, 3.64-3.55, 3.33-3.20, 3.08-3.06, 2.89,
2.60- 2.41, 2.24-1.93, 1H86-1. 6 1.57-1.19, 1€CH®-0.91. Exanple 2(39) RBR
-1-butYl -2 5-di oxo-3-((1R) H roxY-1-cYcl ohexYl met hYl)-9- 4 20

cycl ohexyl oxyphenyl net hyl )-1,4,8-tri azaspiro[ 5. 5] undecane hydrochl ori de
TLC. Rf 0.60 (ethyl acetate: ne | =10: 1); MVR(CD30D): 57.42, 7.00, 4.37,
4.27, 4.15, 3.97, 3.71, 3.58-3N%0, 33-3.15,{ 2.4991.95 1.85-1.18,

1. 00- 0. 87. Exanpl e 2(40) 25 \

'MAR 2007

ylmethyl)- 1,4,9-triazaspiro[5.5]undec
acetate: methanol =10:1); NVR(CD30D): 6 7 NHT.
4.00, 3.98, 3.73, 3.52-3.41, 3.33-3. 14-’H é 4742.20, 2
1.45-1.15, 1.00-0.87. 30 Exanple 2(41) -91 15 MAR 200
(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-cycl ohexyl ne
phenyl et henytpReDeh TEIbMfdmtmédtt@Anél=182&spi r o[ 5. 5] undecane hydrochl ori de

TLC. Rf O. I far =10;1);_N D) : 7. 76-7. 64,

7.62-7. 46,%6@3 4%'6?518?2915 2 %1578‘]'\/5%%83%ﬁ65@ §§’-233.-i6,3-015 2.60-
2.60-1. 86,2.288420-138, 1828458 .108);1.06,0664080, 0.95.95. Exanpl e 202)

(3R) - 1-5but1¥)l{- 2 g- -QX0- 3- ((1R) - 1- hydr oxy-1 - cycl ohexyl met hyl ) - 9- ( 3- phenoxyphe
nyl met hyl )==1;"479*tri azaspi r o[ 5. 5] undecane hydrochl oride TLC. Rf 0.44

( €hl or of or @R)ntebutair?,b=did®m-1Y(1R)o! - OR3Py ohéymblyh-DE-(4. 33, 4. 15, 4.00,

g- gg ?éx 2%%@%2 yHfpertyB8t,4 3-t7dzapBa15. ShufttecdnedRydrochicifel - 06, 1. 04-0. 80,
(3R) - 1- but VECPRED &R dstdormfprmy methanglzdilaxy - | - cycl ohexyl net hyl ) - 9- (2-chl oro-1 -0
xi dopyr i di eIy, 0E)hB17)931 741941161 2DASPTE-9[4D, SBUNAEL argw-hyar0shb oni He0 G,
10  1.56-1.06, 1.04-0.80, 0.97.
Example 2(38
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)cyclohexylmethyl)-1,4,9-triazaspiro[5.5Jundecane

hydrochloride

15  TLC: Rf 0.12 (ethyl acetate:methanol=10:1);
NMR(CD;OD): & 7.75, 6.96, 4.37, 4.17, 3.98, 3.72, 3.64-3.55, 3.33-3.20, 3.08-3.06, 2.89,
2.60- 241, 2.24-1.93, 1.80-1.63, 1.57-1.19, 1.00-0.91.
Example 2(39)
(3R)-1-butyl-2, 5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-

20  cyclohexyloxyphenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.60 (ethyl acetate:methanol=10:1);
NMR(CD30D): 87.42, 7.00, 437, 427, 4.15, 397, 3.71, 3.53-3.40, 3.33-3.15, 2.49-195 ,
1.85-1.18, 1.00-0.87.
Example 2(40)

25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-benzylphenylmethyl)-
1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.72 (ethyl acetate:methancl=10:1),
NMR(CD:0D): § 7.45, 7.34, 7.29-7.17, 4.31, 4.14, 4.00, 3.98, 3.73, 3.52-3.41, 3.33-3.14,
2.47-2.20,2.13-1.91, 1 80-1.63, 1.45-1.15, 1.00-0.87.

30  Example 2(41)
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SV b e

Cl -ON\ O N,OH NH HCA 15 TLC R 0.31 (chI orof orm met hanol 195&12\R2007
NMR( CD30D) : 6876 7.88, 7.78, 4.43, 4.15, 4.04, 3.80, 3.64-3.42,

3.32-3.16, 2.64-2.32, 2.20-1.84, 1.82-1.60, 1.50-1.06, 1.04-0.80, 0.95.
Exampl e 2(44) 20

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-cycl ohexyl net hyl ) - 9- (6- (4-

nmet hyl am nocar bonyl phenoxy) hexyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane

hydr ochl ori g 1 pikfk2 Kididkol2((Rh 10K RIS -cPBbERBRRhahPn b (2- NVR(CDB0D) : 5 7. 76,
6. 95, 416(13}:@ %ﬁ é((l) ﬁ?;ﬂ{}%?ﬁ@g 91%§224 2.20-1.08,
1. 06- 0. 80, ph@n@yt egglpéégﬁxﬁptéylé(14@—,?—tr1azasp1ro 5 ndecane hydrochloride

(3R) - 1- butplc2rbe. @swﬂorsfdrfd REthdnd100:0)y- | - cycl ohexyl net hyl ) - 9- (1- (4-

5 8] oS CBRT oS 8k B e e S e B oot B9 et SegeHy0.°
- 46 155MAR. 200 R6, NYR(ICIBOBK:-1.68,71.020.80, 655 4. 39 4. 15,

3.96,3.78-3.22.3.18-2.96, 2.93, 2.80-2.38, 2.36-1.86, 1.82-1.10, 1.06-0. 80,
0.96. Exa 1

( 3R) - 1- but@R)A Byl 2 SeatiGeof T-1RR)U-Ipydddorox -circlohedybhethy )1 Pe3hylieho By phdryiRre(iN- 5
di net hyl thyl)-1,4,9-tri [ 5. 5] und
eI mél hgd??dﬁ%g?%%b%%@%g%yﬂ}) E)(ﬂ-T%oro ormy 2ret hanol r5I ?)ZaSRI:\/rR?[CDSO]D;m gcan
8.00, 7.74TLG: RDHO. 4ﬂ(qmor0ﬂorgome®aaml %045, 3.60-3.20, 2.99, 2.64-2.36,

2. 18- 184, Nl\/ﬁg&bﬁ 83 71505@9é P8, 34 0449089.79. 958 34, E&@@b@ 225(44734 1,82-1.58,
(3R) - 1- but X0- 3- R) - 1-hydr oxy: 1- cyci ohexy met hyl’) - 9- (

net hyl sul fgﬁ?/‘l 16 ﬁ@ﬂﬁé%)@ﬁshexyl )-1,4,9-triazaspiro[5. 5] undecane
hydr ochl orgggnp Ig',b_ @3)yRf 0.20 (dichloronethane: met hanol = 10:1); NVR(CD3CD): 6

1515 28 ig@g) 1 @513%2}7%0 %039%(7118&&5{%? Gg(:gggl?exy?met?lyg -(%-ch%or%q o%dggynzdnio

(3R)-1- buty-hz}lﬁetﬁymhlmg@atr?&zé(p]ﬁ)[s Fhinderanx Yiydrochlotidbexyl met hyl ) - 9- (4- (4-
CHj;

Cl

-HCI O

15
TLC: Rf0.31 (chloroform:methanol=10:1),

NMR(CD;0D): 6 8.76, 7.88, 7.78, 4.43, 4.15, 4.04, 3.80, 3.64-3.42, 332-3.16, 2.64-2.32,
2.20-1.84, 1.82-1.60, 1.50-1.06, 1.04-0.80, 0.95.
Example 2(44)

20  (3R)-1i-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(6-(4-
methylaminocarbonylphenoxy}hexyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.19 (chloroform:methanol=10:1),
NMR(CD30D): 5 7.76, 6.95, 4.16, 4.05, 3.94, 3.78-3.44, 3.32-3.08, 2.89, 2.60-2.24, 2.20-1.08,
1.06-0.80, 0.97,

25  Example 2(45)
(3R)-1-butyl-2,5-diox0-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1-(4-
methylaminocarbonylphenylmethyl)piperidin-4-ylmethyl)-1,4,9-triazaspiro[ 5. 5Jundecane

dibydrochloride
TLC: Rf 0.14 (chloroform:methanol=10:1);
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ethylsulfonylan1nophenoxy)phenylnethyl) 1,4,9- trlazasp|r0[5 5]undeca% AR 2007
hydrochloride TLC. Rf 0.27 (chloroform rret hanol =10: 1); 20 NWR(CD3 ?‘ R6
7.53, 7.29, 7.06, 7.02, 4.32, 4.15, 3.98, 3.74, 3.58-3,38, 3.30-3.10, 3.08,
2.56-2.20, 2.18-1.84, 1.82-1.58, 1.50-1.06, 1.32, 1.04-0.80, 0.95. Exanple
2(49)

(39)-1- butyl 2, 5-di oxo- cycl ohexyhnet hyl - 9- (4- (4- nmet hyl sul fonyl am nophenoxy) b
utyl) - pswz%%lsumggczaﬂ@ 506N 951018 39T, 0:9:3352 36-
(dlchlorone aggﬁﬁgﬁha =101 82%8 g %% g %gé Og§§3%3§:L8@

3. 83- 3. 69,1.824110319%:0.80.4596. 3. 26- 3. 20, 2. 87 2.60-2.45, 2. 25 1. 15,

1.05-0. 90, ,gmgg ?@rrple 2(50)
ot by car HOR) LA HoDASHORY | Sy WA ] <Yl oot PRy b4 o BT undecans

hydr ocHl ord;d@th Ti:ﬁnoﬁthﬁalﬁﬁloeﬁhb nﬂ@ﬁmeﬂgmmm -EDis gbgssﬂggm&a@m 6

759749(1@?(1%432 4.15,
2.52-2. 22, dihydrechlonde, 1 gg 1 g0-1.60, 1.48-1.12, 103080 0.95. Exanpl e
2(51) 35 TLC: Rf0.11 (chloroform:methanol=5:1);

ol n o yiNEGRPOY §adu ph ade ﬁ{%%q At aRe By ok o T aeories i °°

0.52 (chl o 82-driR, ASORRAGI1=Bt-0.8P; 0.947 15 MAR 2007 NMVR(CD30D): b 7. 60- 7. 42,

433’143155&2%(%%78346 3.46-3.22 3.16-3.00, 2.75, 2.60, 2.42,

2.36-2.15 1.82-1.50, 1.50-1.05, 1.04-0.80, 0.96. Exanple 2(52)
(3R) - 1- but@lR)zl -Butgll- 2})‘5631@“{@IR)R)il-hWﬁwd'-qyfl]@y@xsdméﬂiyl)r%f%%) 9-(3- 5

phenyl am 1 oride TLC
R 0. 46 (“ﬁﬁ% o e R A 8 s s

7.35-7. 26, TRC1 B 020 {¢ichlpreypethaneymethandsl®llig 3. 32-3.12, 2.65, 2.57-2.27,
2.24-1. 88, NMIBETLCEY): 5179%; 8.8084.1%;, 0870388, 3%896. 6(E’3<§UD3 853(13)2. 80 2.60-2.30,

(3R) - 1- but R) - 1- hydr oxy- | - cycl ohexyl met hyl ) - - (ci s- 2-
phenox iﬁpﬁ §1gﬁﬁ)§§$ﬁ£é yl)-1,4,9-triazaspiro[5. 5] undecane hydrochl ori de
TLC Rf O.REarhgiehyd8)acet at e: met hanol =9: 1); NVR(CD30D): 6 7.26, 6.95-6. 90,
4.34, 4.16,,:3.9 1, 3 74,3 45 3 2031 2. 17-1.91,
1.77-1. 64,(3535]08‘?[‘?’%[’,%_' O’g%zg@FﬁBy‘gﬁé SLybohefyiat %]{‘SFB?%(‘EE@) .
(3R) - 1- but ﬁhy@lﬁewlmmoﬁh%mk@phin}ﬂmdﬂwi&yl #,9¢yistaspiex(y| Yeadegane tyd(aahbomile 2 -
phenoxynet fiy -CRe bR eI Heltahod18-151 | azaspi ro[ 5. 5] undecane hydrochl ori de
20 NMR(CD;OD): & 7.53, 7.29, 7.06, 7.02, 4.32, 4.15, 3.98, 3.74, 3.58-3.38, 3.30-3.10, 3.08,
2.56-2.20, 2.18-1.84, 1.82-1.58, 1.50-1.06, 1.32, 1.04-0.80, 0.95.
Example 2(49)
(35)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(4-methylsulfonylaminophenoxy)butyl)-

1,4,9-triazaspiro[5.5Jundecane hydrochloride

25 TLC:Rf0.35 (dichloromethane:methanol=10:1);

( NMR(CD;0D): & 7.18, 6.92, 4.07-4.02, 3.83-3.69, 3.61-3.57, 3.45, 3.26-3.20, 2.87, 2.60-2.45,

2.25-1.15, 1.05-0.90, 0.96.
Example 2(50)
(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

30 methylcarbonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.56 (chloroform:methanol=9:1);
NMR(CD+0D): & 7.59-7.49, 7.06-6.96, 4.32, 4.15, 3.95, 3.70, 3.59-3.38, 3.30-3.10, 2.52-2.22,
2.12,2.12-1.88, 1.80-1.60, 1.48-1.12, 1.03-0.80, 0.95.
Example 2(51)

35  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1-benzylpiperidin-4-
ylmethyl)-1,4,9-triazaspiro[5.5Jundecane dihydrochloride
TLC: Rf 0.52 (chloroform:methanol=9:1);
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TLC. Rf 0.19 (ethyl acetate: nmethanol =9: 1); NVR(CD30D): 6 7.25, 6. 9%8@“%007
4.18, 4.17, 3.98, 3.85-3.50, 3.34-3.16, 3.02, 2.56-2.25, 20 2.19-1
1.82-1.65, 1.51-1.15, 1.00-0.87, 0.98, 0.81. Exanple 2(55)

(3R) - I -butyl -2, 5-di oxo-3-((1R)- 1- hydroxy-1-cycl ohexyl net hyl ) -9- (5- (4-

met hyl sul f onyl am nophenyl ) pentyl)-1,4,9-triazaspiro[ 5. 5] undecane
hydrochloride TLC. Rf 0.26 (ethyl acetate:nethanol=9: 1); 25 NVR(CD30D): 6
7.16, 4. 16\MR(8D,0D)677.68-58, 3.784.13; 30533 203 43, 1463 083.18-39%), 2256860, 2.42,

2.52-2. 40, 5: 84- 1.00-0.85, 0.97. Exanple
2(56) %3%23%&35% gaf’lvdlgg%%Q éé ‘% 1@0‘?%9&91?56 cycl ohexyl met hyl ) - 9- (4- ( 2-
phenyl et hy@@m;@@t hyl)-1, 4, 9- tr| azaspl ro[ 5. 5] undecane hydrochl oride 30
TLC. Rf 0. t etat a .43, 7.29,
7.25-7.19, G5 i%”%%ﬁg - ((&E?éhh “é?"é/ §}"7'%f1\I r%ﬁg'?)&a 3.30- 3. 12,
2.98-2591, phznﬁ@mﬂ‘loz&;boﬁyﬂ)de}fﬂyl)gﬂﬁ,931n8ﬂ1-sﬂ11r6K5 SlindESarie MyErochl@ie0. 86, 0. 95.
(Egg;rpllebﬁg QZR%O éé&chlorgférg Iﬂfth?n%} aae““ amﬁi 2(9 AE:HOhexyI met hyl ) - 9- ( 3- di phenyl -

- pr openy! )NNBECD;@DQ bri.a é&rT’o{SS?’ Bpuﬁd@cédé Ay Gchl, G638 43 &:32RF 12, 7865,

(et hyl acgjﬁézz@tzhal“ﬁ 19&5 Lsi, 1%6@@313@%05% 6080-7.42, 7.32, 7.19, 6.27,
4.14. 3 5 '3.30-3. 15 2.57-2.35 2. 15-1.91. 1.80-1.62,

1.45-1. 16, E@M@i@i@e 0. 85 -48 15 MAR 2007 Exanpl e 2(58)
(3R)-hobutmh?21,|§nﬁtp5_%&mci @RJJ Mé:@%Yt%CIGM&J ? ’etcy?-) - 9- (4- (4- (N, N-bi
raz

s(2- etho arbo en bu rof 5. 5]undecane
hydr ochl org}ﬁéoxy‘ﬁl Yﬁé‘"’ @pr@gy yibr }ﬁéy%ﬂaﬁﬁ%ﬂ)ﬁ Oﬂ”@‘?eci’)‘e N&T]{E
7.38, 6.98TLd.HH0.29 (éhyl adefdte:mSthdibi30:3g, 3.30-3.12, 2.56-2.39, 2. 31 2 12,

2,56-1.52 clnlPolcfl 08 oo P00 BT B R AT 1y
di oxol - 4- Z1jaradpyl7y-1164 160 1.1 8za8phR6[ 398 uftdecane hydrochl ori de 10 TLC. Rf
0. 53 (@i w met hanol = 10: 1); NMR(CD3OD): 6 6.76-6.68, 5.90,
4.15, 3.91 60- 3. 45, 3.33-3.09, 2.64, 2.49-2.26, 2.15-1.92,
1.80-1. 6 5(3R):-14utyl-2,5-diaxcod{(( RI7.-hykewtip | &y dp boyImethyl)-O-(trans-2-
(3R)-1- bUtM{engxﬁnghﬁé%lg?r@f)%l@e’tﬂy]%Y,Q[@%iéz:’ispﬁﬁP§ ﬂhﬁd‘é&hﬁ@ﬁwwh]&ﬂe‘l (4- 15
Lre'élhyl ﬁlm nocarRPn){g (eth& 3l me ano ng STE'[ hyl)-1,74,9-tri azaspiro[ 5. 5] undecane
ydrochl orT
NMR(CD;0D): & 7.25, 6.94-6.88, 4.18, 4.17, 3.98, 3.85-3.50, 3.34-3.16, 3.02, 2.56-2.25,
20  2.19-1.90, 1.82-1.65, 1.51-1.15, 1.00-0.87, 0.98, 0.81.
Example 2(55)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexylmethyl)-9-(5-(4-
methylsulfonylaminophenyl)pentyl)-1,4,9-triazaspiro[5. 5Jundecane hydrochloride
TLC: Rf 0.26 (ethyl acetate:methanol=9:1);
25 NMR(CD;OD): & 7.16,4.16, 3.92, 3.67, 3.58-3 .48, 3.30-3.20, 3.14-3.08, 2.91, 2.63, 2.52-2.40,
( 2.41,2.15-1.90, 1.84-1.62, 1.48-1.15, 1.00-0.85, 0.97.
Example 2(56)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(2-
phenylethyl)phenylmethyl)-1,4,9-triazaspiro{5.5Jundecane hydrochloride
30 TLC: Rf0.67 (ethyl acetate:methanol=9:1});
NMR{CD;0D): & 7.43, 7.29, 7.25-7.19, 7.15-7.12, 4.30, 4.15, 3.98, 3.72, 3.55-3.35, 3.30-3.12,
2.98-2.91, 2.50-2.20, 2.14-1.90, 1.80-1.60, 1.45-1.15, 1.00-0.86, 0.95.
Example 2(57)
(3R)-1-butyl-2,5-dioxo-3~({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3-diphenyl-2-propenyl)-
35  1,4,9-triazaspiro[S.5]undecane hydrochloride
TLC: Rf 0.78 (ethyl acetate: methanol=9:1);
NMR(CD;0D): § 7.50-7.42, 7.32,7.19, 6.27, 4.14, 3.85, 3.84, 3.62-3.45, 3.30-3.15, 2.52-2.25,
2.15-1.91, 1.80-1.62, 1.45-1.16, 0.97, 0.96-0.85.
- 48 -




TLC. Rf 0.45 (dichloronethane: net hanol =10: 1); NVMR(CD3OD): 6 7.73, 7.4RMAR 2007
7.36, 7.31, 4.32, 4.14, 4.07, 3.99, 3.74, 3.52-3.41, 3.25-3.14, 2.89,
2.47-2.24, 2.13-1.91, 1.80-1.65, 1.40-1.15, 1.00-0.86. 20 Exanple 2(61)

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy-1| - cycl ohexyl net hyl ) - 9- (4- (4-

car boxyphenyl net hyl ) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane

hydrochl oride TLC: RfO0.20 (dichloronethane: net hanol =10: 1); NVR(CD3OD): 6
7.93, 747}5m1-[1 Eo(ky32, 4.32, 4.14, 4.09, 3.98, 3.74, 3.53-3.36, 3.29-3.13,

25 2.49- 6 Ie 2(62)

(3R - 1- bui GRO2 Bl S3era AR RyuPk Ve pendne i ehr S SERaC o1 s 2-

? rLué ny:?;:ygl @mmﬁiy))@hﬁmchmhﬁwbhenbx@beq% i %@aslg%dsﬂk/g[(sgﬂt])gﬂ%@ﬁg@dhg%n&gaggr i de
n

7.03-6. 96, ?ﬁclger'jb@ﬁ ménﬁ’é%g‘ §1,7 3.33-3.08, 2.60-2.52, 2.43, 2.34,

2.21, 3. 1INMEZD;0DH4517. 68), 6.9854.16, 4601345; 1.79G,37). VW-6.1852 36050, EXAnDIE

2(63)

(3R) - 1- butyP6£ 852 él7§X106 l(lt ?f{)03’1l %2 8r885<9/9I7-cycl ohexyl met hyl )-9-(4-(trans- 2-

pheny! cyclommopyP{iMenyl net hyl ) -1, 4, 9-tri azaspi r o[ 5. 5] undecane hydrochl ori de

35 TLC. Rf |

7.30-7. 23, (3%)-6‘17@.(}% %\5 dziggc’eﬁ %9%351”5%({?3@9'1 &%ﬂé@@%@ﬁ%ﬁ%@@ 3@8%2 ?%"01 4

2. 51- 1. 85, ylpropyl)-1,48%triazgwpiroi 3. § hindecpme hydmgghloridg, 0. 99-0. 83, 0.95. Exanpl e

(3R, 1%t TCoREOgPichloromettine metapol 100 1 onexyl et hyl) - 9- (4

ot hyi phory MR A ABSI Ry Hothy by § 2145 564 § PRI 1-01-5.08] frfde defe? 2

hydrochl orz de-1 93 C:80Rf 6 G, ¥G0(chi eroof@sm net hanol =5: 1); NVR(CD30D): 6 7.69,

7 41, 7.2 24, 4.14, 3.94, 3.69, 3.49, 3.42-3.33, 3.25, 3.17, 5
2148-2. 189%@@6 1.88, 1.80-1.62, 1.48-1.10, 1.02-0.80, 0.94. Exanple

2( 65) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

3R but yl 2-phenylinmd

R o M ST e AL s YA QAL R B B pheny

0. 27 (d| chﬂl}drotrié@m@ne met hanol = 10:1); 10 NVR(CD3OD): 5 8.00-7. 95,

7.72-7. 65, 5 3@1335 3.27, 2.73-2.51,
2.17-1. 92, TﬂC ﬁfOﬁS%@mhl%r@ﬁeth&e&%etlﬁnc@ 1 1)5

(3R) - 1- butm\d&(,@s&l@xé 73,7%(1#27,-13%&?8)@3249@ gﬁéxswései %ﬂq §.5834, 3-Brphbnyl
propyl)- 12409 #yhamaspiriodH.1M¥oungsciaae hydrosblgeri de 15 TLC: Rf 0. 68 (et hyl

acet at % nﬁtggp 2(611% 1);

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyt)-9-(4-(4-
carboxyphenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5jundecane hydrochloride
TLC: Rf 0.2C {dichloromethane:methanoi=10:1};
NMR(CDs0D): & 7.93, 7.47, 7.37, 7.32, 432, 4.14, 4.09, 3.98, 3.74, 3.53-3.36, 3.29-3.13,

25 2.49-224 213-1.91, 1.80-1.65, 1.40-1.18, 1.00-0.9].

( Example 2(62)

(3R)-1-butyl-2,5-diox0-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(cis-2-
phenylcyclopropyl)phenylmethyl)-1,4,9-triazaspiro(5.5]Jundecane hydrochloride
TLC: Rf 0.68 (ethyl acetate:methanol=19:1),

30 NMR(CD;OD): & 7.23, 7.08, 7.03-6.96, 4.18, 4.14, 3.90, 3.63, 3.47, 3.33-3.08, 2.60-2.52,
2.43,234,2.21,2.11-1.92, 1.84-1.60, 1.54, 1.46, 1.45-1.10, 0.99-0.85, 0.95.
Example 2(63)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(trans-2-
phenylcyclopropyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

35 TLC: Rf0.62 (ethyl acetate:methanol=19:1);
NMR(CD;0D): & 7.45, 7.30-7.23, 7.17-7.12, 432, 4.15, 3.99, 3.74, 3.53-3.40, 3.30-3.10,
2.51-1.85 220, 1.84-1.60, 1.54-1.45, 1.45-1.18, 0.99-0.83, 0.95.
Example 2(64)

.49 -



NVR(CD3OD): 6 7.37-7.24, 7.24-7.10, 7.07-7.03, 4.12, 3.91, 3.75, 3. 61?5-ﬁA§§907
3.30-3.18, 3.18-2.95, 287 2.44-1.89, 1.80-1.60, 145110 1. 00-

Exanpl e 2(67)

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy-1| -cycl ohexyl net hyl ) -9- (4-(4- 20

met hoxycar bonyl phenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane

hydrochl oride TLC. Rf 0.45 (chloroform nethanol =10:1); NVR(CD3OD): 6 8.02,

Z 23 272é6(,3R7-1Qﬁ1ty142 36110)43—1—5(11{3 198y dr3x B 8.cydoHekylBethzh)R-Bi(4-3. 33- 3. 15,
5

(3R)-1- butrwth%%%e%pﬁ%&%’%? f&&%ﬁginﬁfg}a%aiyeiz 9&%@5%9&%%@%95? fyd{%%?ﬁde
met hyl benZPLEURS @i ¢ |(citomd)mphmethhndt=byil);) - 1, 4, 9-tri zjzgspl ro[ 5. 5] undecane
7 20 7, 1ANREDSEPIh PAE ALY BT S B IENDE S oD MIESIR 035 D3

2.38- 2522,2.48-2118, 2.3682.1698%8, 1.881L.42,6018-1.160L.92-020, .994- 0. 80, 0.95. 30

Exanpl e 2

(3R?p1ebu§§&%§ﬂ%—g%3 ydr oxy cl ohexyl met hyl ) - 9- ( 4- (4-
car boxyph %Ddabtb@h%ﬁ)%@%%(ﬁ&)ﬂyhgdrm& @y@lpﬁwﬁpﬁhwaf%(%pmbmol 4-
hydrochl Or§lgﬁth§»T)Lp4 ﬂrlagas%ﬁogscﬂhﬁ’dé%ﬁ@é H‘ihyﬂ?%%ltﬂéﬂ@é acetic acid=20:2: 1);
NVR( CD3CD) 4.16, 4.06, 3.81, 3.61-3.43,

3.30-3.12, T%Ca&foég (éwbl@ronzetb@lelln@bami—%3%1)1 60, 1.55-1.08, 1.08-0.80, O0.95.
Exanpli® 2(MC@Q - BRR02DOT, 7.72-7.65, 4.56, 4.16, 4.08, 3.83, 3.63-3.51, 3.35,3.27, 2.73-2.51,

%Z’F%yﬂa%”tn%iﬁ@%nﬁ SRR eAT TR ot by S 6 ez nop o 5-,45

] undecane Emshilecfdcri de TLC. Rf 0.51 (di chl oronet hane: net hanol =10: 1)

350-3. 10, CBIgébiti éo@%ﬁ%—,@%)fg@%@rw- Pafei eyl @ %%he%l%@%b

0. 95. Exanhﬁﬁ-@@i’arsplrpE@]undmamwhmoclﬁerdieoxo 3 -((1R) - 1- hydr oxy- -cy
cl ohexys L 3 -
t hi azol 4nﬁrbykt% o (ét%xl(gyalrt?gg%én%% jr) undecane di hydrochl oride 10 TLC

Rf 0.42 (c 613; ): Ret RArnbP45]. 2‘1)71 |\7F@ &Df:126 39195, 78. $62-38534,3043. 6%,

4.20-4.06, 348&595 §89423481089 3.9061.60,4845-3.1881.80-820, 3. 26, 2. 65, 2.53-2.42,
2.18- 1. 88, 0-1.08, 1.02-0.80, 0.95. Exanple 2(72)

(3R) - 1- but Bxo- 3 ((1R) 1- hydroxy- I -cycl ohexyl met hyl ) -9-(2- phenyl -1, 3
-t hi azol - 4(—3R;) 15bmymsrmb))o.1.(@m - 1-hydra s picyolbheblmetiehangt-yedr ochl ori de TLC
RO 42% (Cmet B}?{fc%l;t%nymeggpycjpﬁenylméthyl) 1,4,9-triazaspiro[5.5Jundecane hydrochloride

TLC: Rf 0.45 (chloroform:methanol=10:1);

NMR(CD;0D): & 8.02, 7.63, 7.16, 7.06, 4.36, 4.15, 3.98, 3.88, 3.74, 3.62-3.37, 3.33-3.15,

2.65-2.28 2.18-184,1.83-155, 1.53-1.07, 1.07-0.77.

Example 2(68)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
( methylbenzylsulfonylamino)phenylmethyl)-1,4,9-triazaspiro[5.5}undecane hydrochloride

TLC: Rf 0.52 (chloroform: methanol=9:1);
NMR(CD;0D): & 7.48, 7.24, 7.14, 4.40, 431, 4.15, 3.98, 3.73, 3.58-3.38, 3.25, 3.19, 2.53-
2.38,2.38-2.22,2.21, 2.18-1.88, 1.81-1.60, 1.50-1.12, 1.04-0.80, 0.95.
30 Example 2(69)
(3R)-1-buty!-2, 5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyt)-9-(4-(4-
carboxyphenylcarbonyl)phenylmethyl)-1,4,9-triazaspiro{ 5.5 Jundecane hydrochloride
TLC: Rf 0.36 (chloroform:methanol:acetic acid=20:2:1);
NMR(CDs0D): & 8.17, 7.90, 7.87, 7.76, 4.49, 4.16, 4.06, 3.81, 3.61-3.43, 3.30-3.12, 2.62-
35 2.28,2.20-1.87,1.84-1.60, 1.55-1.08, 1.08-0.80, 0.95.
Example 2(70)
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NVR(CD3OD): 6 8.04-7.98, 7.86, 7.52-7.46, 4.54, 4.15, 4.12, 3.87, 3. ﬁﬁwﬁni@n
3.33-3.13, 3.25, 2.60-2.43, 2.35, 2.16, 2.08-1.90, 1.82-1.60, 1.50-
1.06-0.80, 0.95. Example 2(73) 20

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy-1| - cycl ohexyl net hyl ) - 9- (4- (4-

car boxyphenyl ) phenyl methyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de
TLC. Rf 0.21 (chloroform nethanol=5: 1); NlV,R(CD30D): 6 8.12, 7.83, 7.77,

7.68, 4.43; @514 8. 2 .2.55-2.24, 2.13,
S ey 86% R)dcl-'lbﬁti iox8-3 1R§~ Eﬂ%rd&axé}; 1- cﬁao&x hﬂ&h)él%z@ ~(4 % s B

“butyl -2, meth ﬂaﬁn&%af@o“{l@ﬁ fpzicaibw@ﬁi’gwlmﬁthygyb‘? 8ﬁ@&wm[ﬁﬁ9n R ( 4-
car boxyph eiydioriloade oxy) phenyl net hyl ) 1 , 9-triazaspiro[ 5. 5] undecane

hydr ochl o T chlor ,thanol: acetic acid=20:2:1);
NNR(CDsoo)ﬂgpsf(th(‘%%%mmfﬂ f‘“’fﬁ . 4.28, 4.15, 3.97, 3.71,

3. 57- 3537 NRIRBOD30Dg, & 73, 7. EL-7286187 772 4].% 14.84,,4.06,8280,. B8] -3 H050-30-08), 2.95,

1040802&25@?@%7‘9% % 08, 1.05-0.79

(3R) - 1- but di ox0-'3 y%lr oXy- cyCP 9I§|'exyl met hyl ) - 9- (4- (4-
nethylanldb@ﬁﬂb@%&ﬂbhenylnethyloxy)phenylnethyl) 1,4,9-triazaspiro[5.5] mdec

m& CB%%B‘(?R%‘??H gg 35 4 d%@ 3. Eﬁﬁg\? I%dgﬁlf{‘%861815@%@%153:11-??&%8@5111 41918 15
3. 59 3. 37, th@Ztﬁeﬁi-slmezhyl) 2, 499rtr1azaswoﬁ5 5tyundecang dihydwchlprigs- 1. 59, 1. 54-1. 12,

1. 04- 9080, Ti0e K 0. Ezmﬂr%fo%ﬁﬂrﬁéthan&és 1}5 MAR 2007
(3R)-1- bu - cycl ohexyl net h

9-(4-(imdazol -
O o B R ODY 535511 b eh, 4 LG Lo B B oiaeh o8 eSS 2%
0. 75 (chl oref or3s- zwmamlsasa 81)1, 60\YR(OODBEN) 02-6.89, ®65. 8. 15, 8.00-7.84, 7.81,
4.48, 4.15 77, 3.64-3.41, 3.40-3.20, 5 3.26, 2.7 2-2.36,
2. 16-1.88—’@@&%@@ 1.48-1.10, 1.02-0.80, 0.95. Exanple 2(77)
]S3R) 1- but()%R)Z—tﬁHﬂrZ)S({dicﬁm(?( (RR)I- mmmy{yclomdyhhaﬁylgmwe)lylg},sdhihmiﬁfg[ b, d]
uran ne hydrochl oride TLC: 0. 83
(chl or1§f or}ll&‘gﬁ‘é’py aétﬁggash 6[%2533‘%‘5@{%@@) %ﬁ% 29,7 8.10, 7.72-7.36, 4.53 ,
4.15, 4.06TLG. R0 43(ddoraform magthgmpl3>:4, 3.26, 2.60-2.22, 2.18-1.88,

(13%)2 % SS NW@D%Q@? 6%0@47@8 886, %Qfﬁf)h@ 425(47@15 §12,387,3.64-346,3.33.3)3,3.25,

O ey D i 0.2, 5306 ANty ] B O b0t s Aees B0 88 rdecang.
hydrochlorgg@mﬂézmbg Rf 0.88 (chloroform nethanol =5:1);

20  (3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenyl)phenylmethyl)-1,4,9-triazaspiro( 5.5 Jundecane hydrochloride
TLC: Rf 0.21 (chloroform:methanol=5:1);
NMR(CD3OD): & 8.12, 7.83, 7.77, 7.68, 443, 4.15, 4.04, 3.78, 3.60-3.42, 3.3 0-3.10, 3.26,
2.55-2.24 2.13, 2.08-1.86, 1.82-1.60, 1.50-1.08, 1.02-0.80, 0.95.

25 Example 2(74)

( (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-(4-

carboxyphenylmethyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.55 (chloroform:methanol:acetic acid=20:2:1);
NMR(CD;OD): & 8.02, 7.54, 7.47, 7.11, 5.22, 4.28, 4.15, 3.97, 3.71, 3.57-3.37, 3.30-3.08,

30 2.51-2.18,2.17-1.87, 1.82-1.58, 1.50-1.09, 1.04-0.80, 0.95.
Example 2(75)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenylmethyloxy)phenylmethy!)-1,4,9-triazaspiro[5.5Jundecane

hydrochloride

35 TLC: Rf0.47 (dichloromethane:methanol=10:1);
NMR(CD;0D): § 7.82, 7.53, 7.48, 7.10, 5.20, 4.28, 4.14, 3.95, 3.70, 3.59-3.37, 3.30-3.12,
2.91,2.54-2.20, 2.16-1.86, 1.83-1.59, 1.54-1.12, 1.04-0.80, 0.94.

Example 2(76
=51 -



NVR(CD3COD): 6 7.58, 7.29, 6.97, 4.59, 4.15, 4.03, 3.82, 3.78, 3.62-3,4QAR 2007
3.38-3.09, 3.27, 2.58-2.20, 2.20-2.10, 2.08-1.88, 1.80-1.60, 1.48-1.12,
1.02-0.86, 0.96. Exanple 2(79)

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-cycl ohexyl net hyl )-9-(3-(4- 20
hydr oxyphenyl ) phenyl net hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de
TLC. Rf 0.80 (chloroform nethanol=5: 1); NMR(CD3CD): 6 7.86-7.64,

7. 56 7. 36,(38) 9y D5 Hod03-(ARIS. hybrb-| By hesdu RN 4204-Gmifhzdl 00
2 56 2. 16, yl%phenylmeahyl) }4%2'[1'13238}) roES %un&eoane d1]l|y(9roc}?]o 88 - 94. Exanple 2(80)

(3R) 1- but PILE 2R 56 A6 Gutde@fqrGitpthkndlyArigxy- | - cycl ohexyl met hyl ) - 9- ( 2- phenyl pyr

ool S SR S el L 53 o

7.76-7560,3.26,627 24.3% 2. W-1.88, 138(B4.,6031.68-~13.026.02-B3¢@-. 20, 3.26, 2.68,

2.58-2.40,52 18:3 B8, 1.82-1.60 1.48-1.08, 1.06-0.80, 0.94. 30 Exanple 2(8
1) (3R-I - - di oxo- 3- ; 1- hydroxy-t-cycl ohexyl net hyl ) -9- (4-(4-
car boxy phe@8yylnkuthlyR 5 hessy b(fyI-hydroxy-d-cyelphoadprihy]) -6lardelbatifiran-2-

hydr ochl meﬁethﬁ% Bhigaspho(LOLRISLA FqrBmhdianol : acetic aci d=20:2: 1)
NIVR( CD30D) , 37, 4.15, 4.01, 3.75, 3.59-3.39,

3.30- 3. 10, T1205%f0§§ (shlomoform:methenglss:13; 85-1. 60, 1.52-1. 10, 1.05-0.79. 0. 94.
Exanpli@ 2(18RIR, O BAR20070, 7.72-7.36, 4.53 , 4.15, 4.06, 3.80, 3.60-3.44, 3.34-3.10, 3.26

ggf%yﬁaﬁf%%é%éﬁ%hgﬂg %%f@%%?ﬁQiSg%groxxgﬁﬁV¥C|OhexylP?fgﬁglp?rg?S(g]undecan

e hydrochﬁﬂﬂnﬂeszq Rf 0.51 (chlorofornl nmet hanol : acetic acid=20:2:1); 5
IVR( CD30D

37. 4. . 3.58-3. 39,
3‘ 30- 3. 10)(358819'3 utyl;2 ééjs‘é*"zi (8%)' ‘h %’@’4 fz’%‘gﬁi".%’z‘?i?tﬁis%sié (4?23 1 86 0.80.

0. 94. Exampbtéloif}&&)lyl)thlophen - ylmethyl) 1,4,9-triazaspiro[5.5jundecane hydrochloride

3R t 2 | - | oh | met hyl) -9-(4-(4-
(37 ebutyl 2 utodnbll Bl ?/rethc%lcginyrT?rlgz;splgo;S 5

carboxyp
L undecane Nﬁxﬁxmamh@o? ST 2005901 469,16 15.chDbr bR3r 7S b6handl 35813.00, 3.27,

NWR( CGOD) 3 53040 B 20857, . Todbasds 621 0.0, godlS, 402, 3. 77,
3. 58- 3. 40, -1.60, 1.48-1.10,

1.04-0. 80, E 2 rrple 2(84) 15
(3R) - 1- but@ )21 Buﬁ[dl @5%&&5{8)1%)&@&&@@ Jelololydiethyl)eth-) - 9- (5- nethyl -1 -

phenylz%y aﬁy&roxy eny Sp engrlme'thﬂ) 1,4 Ed %é%§$lrof§;ju1136%gng ﬁ}?{ﬂoclﬂcl)r? drochloride

TLC: Rf 0.80 (chloroform:methanol=5:1);
NMR(CD3O0D): 8 7.86-7.64, 7.58-7.36, 6.94-6.80, 4.40, 4.15, 4.03, 3.77, 3.58-3.42, 3.38-3.00,
2.56-2.16, 2.16-1.84, 1.82-1.59, 1.50-1.08, 1.08-0.80, 0.94.
Example 2(80)

25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2-phenylpyridin-5-

( ylmethyl)-1,4,9-triazaspiro[5.5]undecane dihydrochloride

TLC: Rf 0.93 (chloroform:methanol=5:1});
NMR(CD;OD): § 9.13, 8.73, 8.35, 8.08-7.90, 7.76-7.60, 4.62, 4.16, 4.10, 3.84, 3.60-3.26,
3.40-3.20, 3,26, 2.68, 2.58-2.40, 2.18-1.86, 1.82-1.60, 1.48-1.08, 1.06-0.80, 0.94.

30 Example 2(81)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- l-cyclohexylmethyl)-9-(4-(4-
carboxyphenoxymethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.57 (chloroform:methanol:acetic acid=20:2:1);
NMR(CD,0D): & 7.96, 7.60, 7.05, 5.23, 437, 4.15, 4.01, 3.75, 3.59-3.39, 3.30-3.10, 2.56-

35 2.22,2.17-186,1.85-1.60, 1.52-1.10, 1.05-0.79, 0.94.
Example 2(82)
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TLC: Rf 0.56 (chloroform nethanol =5:1); NVR(CD3QD): 3 7.87, 7.60-7. 4dwar 2007
4.32, 4.16, 4.00, 3.77, 3.62-3.48, 3.38-3.18, 3.27, 2.60-2.32, 2.39,
2.21-1.90, 1.84-1.64, 1.52-1.10, 1.08-0.80, 0.96. 20 Exanple 2(85)

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy-1| - cycl ohexyl net hyl ) - 9- (4- (4-

met hyl car bonyl am nophenyl net hyl ) phenyl net hyl )-1,4,9-tri azaspiro [5.5

] undecane hydrochloride TLC. Rf 0.46(dichl oronethane: nethanol = 10: 1); 25
NVR( CD3CD) (3R§- 1 /buthk-7 5 4Roxof 3-3AR ) 1-Hyalrody-BLycléhéddim&h9B.9-81-8, 3. 73,

g gi_ BEi g%g@%gé-rg'%cilc%bon%lpilzﬁc}Xy?nzdthy%)p?n%hyh]ﬁeﬁl%_l)ll,gﬁltrizli'zadégi_rcl)[f[ Sﬁhnc}écgr?e_ 0.91,

(3R) - 1- but dr@hbertdeoxo- 3- ( ( 1R) - 1- hydr oxy- | - cycl ohexyl met hyl ) - 9- (5- (4-chl or op
henyl ) f ur apr ~2 t =1, 4 i i I . ndecane hydrochl ori de 30
TLC Rf o.agloc(%ﬁ)g? 5%#’%‘%%9 ﬁ%ﬂ%@gﬁﬁ%{{ﬁﬁ%@&) . 5 7.75, 7.43, 6.90,

6. 85, 4 52NMR(OD:0D)0?,7.37,8059,37.66-32444.33,. 885,34.90, 335,25 58-38%58-30-2140, 2836,

2.17, 2.08, % 182 ] 135 10! 0.95. Exanple 2(87)
7 2 i e 8 i g B 0 0 Bl 257
net hyl am n%mdﬂﬁﬁ}@henyl net hyl am nocar bony] ) phenyl net hyl -1, 4, 9-

tri [ Ne) |- B¢ dreey-TleGe -9-(4-(4-
(chi or of or et RaRoroa. 1) o0 PR S TEIoTR RN (6% 65 776, 7,60,

7.43, 4. 639arhqwaewlIilst,hyga.ﬂeaeméb%-)g. %,lm%hgldr,lfé?-ma@smaﬁ-Siur@acailﬁss,
1. 80- #BO, hykrd@dridd, 1.02-0.80, 0.95. Exanple 2(88)

3R) - 1-buty] :2.5:di -3-((1R) -, 1- r -1 - cycl ohexyl nmet hyl ) - 9- (1- net hyl ben
i(m Z:Iazol uztg #ﬂg?ﬁéﬁyf@fgﬂ@}eﬁﬂfl%gégﬁo[ 5. g] unde)égne di %ygjr OC§’|| or i deyTLC: ’
Rf 0.79 (cNMRGTDHOD)TSEHERDDS57.1)-7.0MVREEDBED): 436 42.500.0Z, BB7, 75%4.47, HO3-34296,
4,23, 4.16 . 76-3..6 5 . 2 ol 2.80-2.42, 2.18-1. 86,
1.82-1. 62, 3'%34%%’?%@: E'f.%blzg%%&f ﬁS@éﬁEﬁ%%@?e@? 10

(3R) - 1- but Bxampls 2(84x0- 3- (( 1R) - 1- hydr oxy- | - cycl ohexyl met hyl ) - 9- ( 4- ( 4-

Cy el OPPPY SIS BASE DO IR AR RSOV RBL bty (s eyl 2aSpi T of
5. 5] und‘i‘e)caéwerﬁa ]hycf?oc’hl o?’F derql'ng: %&0#5 ?clh oro or,?ﬁl]) rrgt ﬁlgné" il5: 1);
NVR( CD30D) Phegylpygagol-4-ydmethyl)1l44,9-trigggspine(3 6 Jundeqame dihyggochborids, 3. 60- 3. 37,
3.34- 3.127L2: Rb0.56FcRorfForm? mbrahoB6;1)1. 80- 1. 60, 1.50-0.80, 0.95, 0.56-0.48,
0.33-0.24. N%/ﬁ?(@%a%rg)(. 307).87, 7.60-7.44, 4.32, 4.16, 4.00, 3.77, 3.62-3.48, 3.38-3.18, 3.27, 2.60-2.32,
2.39,2.21-1.90, 1.84-1.64, 1.52-1.10, 1.08-0.80, 0.96.
20  Example 2(85)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylcarbonylaminophenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5|undecane

hydrochloride
TLC: Rf 0 46(dichloromethane:methanol=10:1);

25 NMR(CD;OD): § 7.45-7.42, 7.34, 7.15, 431, 4.14, 3.98, 3.97, 3.73, 3.53-3.42, 3.26-3.11,

( 2.47-1.92, 2.09, 1.80-1.65, 1.45-1.14, 1.00-0.91, 0.94.

Example 2(86)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(5-(4-chlorophenyl)furan-
2-yImethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride

30 TLC: Rf 0.90 (chloroform;methanol=5:1);
NMR(CDs0D): & 7.75, 7.43, 6.90, 6.85, 4.52, 4.15, 4.07, 3.80, 3.60-3.44, 3.38-3.10, 3.25,
2.58-2.44,2.36,2.17,2.08-1.86, 1.82-1.60, 1.50-1.12, 1.08-0.88, 0.95.
Example 2(87)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

35  methylaminocarbonylphenylmethylaminocarbonyl)phenylmethyl)-1,4,9-

triazaspiro{5.5Jundecane hydrochloride
TLC: Rf 0.69 (chloroform:methanol=5:1);
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(3R) - 1- but
but ynyl am
hydr ochl or

7.86, 7.60,
3.26, 2.52-

Exanpl e 2(
(3R) - 1- but
car boxyphe
hydr ochl or
NMR( CD3QOD)
3.71, 3.60:
0.95. Exa

(3R) - 1-But
met hyl am n
ane hydro
NVR( CD3 QD)
3.70, 3.57
1. 08- 0. 80,

(3R) - 1- but

di met g an

hydrochl ori d
NMR( CD30D)
3.26, 3.22
1 04- 0. 80,
(3R) 1- but

bls(tr{glu
di hydr ochl
0.86 (chlo
3.90, 3.68

20

25

30

35

yl -2, 5-di oxo-3-((1R)-1-hydroxy-I|-cycl ohexyl net hyl ) -9-(4- (41{Mar 2007

nocar bonyl ) phenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
ide TLC Rf 0.77 (chloroformnmethanol =5:1); 20 NVR(CD3OD): 6
7.15, 7.07, 4.36, 4.15, 4.08, 3.98, 3.76 , 3.60-3.36, 3.34-3.10,
2.24, 2.18-1.88, 1.82-1.62, 1.79, 1.50-1.12, 1.02-0.80, O0.95.
9 1)

Nh\d}i@ﬂb @-39(&(1@)3 %bgdmgxyﬁe gyal ahexyleret Byl 1®-A 8o (A41-2.15,

?éé lzér,h %(%/éﬁh Q%]l_r?g) E oog.:[y ﬁr%% triazaspirof 5. 5] undecare

met hanol : acetic aci d=20:2:1);
Ex&mBle@288)7. 56, 7.41, 7.25, 7.28-7.18, 5.25, 4.30, 4.15, 3.93,

1];'-? LLyf 2%5d10x0§ ((?R flhydroxy 1 cycﬂ')hexﬁrﬂethyl)Sg (Ilmeﬁ'lylben%SmBazo? '2-
ylmeéhg)-djdooiazagpirbR) .S hnbsmine dihyHrachiloridaexy | et hyl ) - 9- (3-(4- 30
nylnethyl) 1,4,9-triazaspiro[5. 5] undec

?Eﬁ% QWb%E@BKEEE%Q%%ﬁéxkg rof orm methanol: acetic acid=20:2:1);
Nl\ﬁROCIBsDD)? 65400-7.8617. 74729, 4‘961‘823’ D06, B9 3,7643.680,3. 95, B512-B2Q 4, 27,

2%0 %42 35231%3%5 521?621 164041008850 b §if- 1. 61, 1.52-1.08,

o- 3- ((1R)-I-hydroxy | - cycl ohexyl met hyl ) -9-(4-(4-

b wlspdﬂgsa@)sy b Rk Ldyefohdx Arndett 914140[5 5] undecane
Iﬂ@ﬁ 71 Hhﬁ rgfor%i<h? anxﬁ fZF % MAR 2007
cygonrop m mmm?caz Oﬁﬁ Tefienony BEE nyAmg yl)sl ) trl@amroié 3pond gcang,
h&o@ﬁondé 04, 2.59-2.26, 2.18-1.86, 1.82-1.62, 1.48-1.08,
9‘?4(329?%0 i"0 O?gé%ﬁgeﬂlanﬂ{/c?r]c}xy | - cycl ohexyl met hyl )-9- (1- phenyl -3, 5
NMR(CD;0D): & 7.86, 7.60, 7.14, 7.08, 436, 4.15, 4.00, 3.75, 3.60-3.37, 3.34- 3,12, 2.56-

r z 4 r azasp|r0[5 5]undecane
SLATES L Y BREho LB D g oo 33 gz aep o 8 Slumdecan
Eatmple 3Bdhanol =9: 1) ; NVR(CD30D): 6 7.70-7.50, 4.59, 4.18-, 4.17,
R A bud-265-didxd-5- ((ZRRP-hgdrbgy- 12cyR b hexylmethyl)-9-(4-(4-(2-
butynylaminocarbonyl)phenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.77 (chloroform:methanol=5:1),

NMR(CD;0D); & 7.86, 7.60, 7.15, 7.07, 4.36, 4.15, 4.08, 3.98, 3.76 , 3.60-3.36, 3.34-3.10,
3.26,2.52-2.24, 2.18-1.88, 1.82-1.62, 1.79, 1.50-1.12, 1.02-0.80, 0.95.
Example 2(91)

(3R)-1-butyi-2,5-dioxo-3-({ 1R)~1-hydroxy-1-cyclohexylmethyl)-9-(3-(4-

carboxyphenylmethyloxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5Jundecane hydrochloride

TLC: Rf 0.51 (chloroform:methanol.acetic acid=20:2:1);

NMR(CD;0D): & 8.02, 7.56, 7.41, 7.25, 7.28-7.18, 5.25, 4.30, 4.15, 3.93, 3.71, 3.60-3.14,
2.55-2.25,2.14-1.87, 1.84-1.60, 1.52-1.08, 1.08-0.80, 0.95.

Example 2(92)

(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3-(4-
methylaminocarbonylphenylmethyloxy)phenylinethyl)-1,4,9-triazaspiro[5.5 Jundecane

hydrochloride

TLC: Rf 0.42 (chloroform:methanol:acetic acid=20:2:1);

NMR(CD;0D): & 7.81, 7.54, 7.41, 7.22, 7.18-7.09, 5.23, 4.30, 4.15, 3.94, 3.70, 3.57-3.10,
2.91,2.52-2.18,2.14-1.88, 1.84-1.61, 1.52-1.08, 1.08-0.80, 0.95.

Example 2(93)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
dimethylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.71 (chloroform:methanol=9:1);
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1.90, 1.82-1.62, 1.50-1.10, 1.02-0.80, 0.96. 10 Exanple 2(95) 15 MAR 2007
(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-cycl ohexyl net hyl ) -9-(4-(4-carboxy
-2- met hoxyphenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochloride TLC. Rf 0.45 (chloroform nethanol =5:1); NVR(CD30D): 6 7.74,
7.68, 7.52, 7.08, 6.99, 4.32, 4.15, 3.99, 3.8 2, 3.73, 3.58-3.38, 3.26, 15
3.19, 2.58-2.20, 2.19-1.88, 1.82-1.58, 1.46-1.12, 1.02-0.80, 0.95. Exanple

2096) o SRS o2 o5 dhonan 3160105, ko do aved oyt byl 3054 do (4
X | aZzaspl u

hzdr oohl o1 -4% DES-326; 2?&?81 %@R%%Fg?ol?‘&ﬁ%ﬁe% %%%H&OL%%) NNR(pCDSOD) 5 7.84,

7.59, 7.14Exafafl62(%)36, 4.31, 4.15, 4.00, 3.75, 3.56-3. 26 3. 20,

34, 3
o2 B Pt ol B w5,

car boxyjphetigyfieddoyie) e i pyetzolt Jyitethy -1t 4, Dadaappirafb S]ﬁﬂduémlle@&ﬂﬂroch oride
hydrochloride TLC Rf 0.58 (chloroform nmethangHs5: 1); NMR(CD30D): 5 7.97,
7.68, 7,62-7.50, 7.07, 5.24._4.38, 4.15, 3.97/ 3.74, 3.56-3.34, 3.26, 3.19,
2.50-2.22, 2.14-1. 86, 1. g6 0, 1.48-1.40, 1\04-0.80, 0.95. Exanple 2(98) -
55 15 MAR 2007
(3R) - 1-butyl -2, 5-di oxo- 3- T
car boxymet hyl am nocar bonyl pheno
] undecane hydrochl ori de TL@;
acid=20:4:1); 5 NVR(CD3OD): .
4.00, 3.76, 3.58-3.40, 3.26, F?,
1.44-1.08, 1.06-0.80, 0.95. Exarrple299)
(3R) - 1-butyl - 2, 5-di oxo- 3- ((1R) - -1 - cy@l ohexyl & ) - 9- (4- (4- car boxy
-2- nethylphenoxy)phenylnethyl) 1 4 O-triazaspiro[ 5. 5] indecane hydrochl ori de
10 TLC K 5 I 1); NVR(CD3OD): 6 7.97, 7.84, 7.59,
7.05, 6. 92Tpg ﬁﬁb%@ (%8;036@%9{@8%512’ 60-3.38, 3.32-3.16, 3.26, 2.61-2.30,
2.28, 2. 14NMRED:OIB0-517.86:7.50, 48591 4118-, 4.1823.60,8D68-6.495 3.2 arkgl @.69¢20D)2.08-
(3R) - 1- but yoo2, BadignxesdA (0 Rooloydray - | - cycl ohexyl et hyl ) - 9- (4-(4- 15

nethylanlnocarbonﬁ - 2-met hoXyphenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] und
ecane

T cyél oheyy! nethyl ) - 9- (4- (4
,4,9-triazaspiro [5.5
met fdhol : acetic
4.36, 4.16, 4.009,
.88, 1.80-1.62,

(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-2-

methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride

TLC: Rf 0.45 (chloroform:methanol=5:1);

NMR(CD;0D): & 7.74, 7.68, 7.52, 7.08, 6.99, 4.32, 4.15, 3.99, 3.8 2, 3.73, 3.58-3.38, 3.26,
15 3.19,2.58-2.20,2.19-1.88, 1.82-1.58, 1.46-1.12, 1.02-0.80, 0.95.

Example 2(96)

(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

cyclopentylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane

hydrochloride
20 TLC: Rf 0.81 (chloroform:methanocl=5:1);
NMR{CDs0D): 6 7.84, 7.59, 7.14, 7.06, 436, 431, 4.15, 4.00, 3.75, 3.56-3.34, 3.26, 3.20,
2.54-2.24 2.18-1.88, 1.84-1.50, 1.50-1.10, 1.04-0.80, 0.95.
Example 2(97)

(3R)-1-butyl-2 S-dioxe-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3-(4-

25  carboxyphenoxymethyl)phenylmethyl)-1,4,9-triazaspiro[ 5. 5jundecane hydrochloride
TLC: Rf 0.58 (chloroform:methanol=5:1);
NMR(CD30D): 6 7.97, 7.68, 7.62-7.50, 7.07, 5.24, 438, 4.15, 3.97, 3.74, 3.56-3.34, 3.26,
3.19,2.50-2.22,2.14-1.86, 1.80-1.60, 1.48-1.10, 1.04-0.80, 0.95.
Example 2(98)
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TLC. Rf 0.57 (chloroform nethanol=5: 1); NVR(CD3OD): 6 7.59, 7.51, 7s#4ar 2007
7.09, 6.96, 4.31, 4.15, 3.97, 3.8 2, 3.72, 3.60-3.34, 3.31- 3.10, 2.93,
2.54-2.26, 2.18-1.86, 1.80-1.58, 1.48-1.08, 1.02-0.80, 0.95. 20 Exanple
2(101)

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-cycl ohexyl net hyl ) - 9- (4- (4- car boxy
-2- chl orophenoxy) phenyl net hyl )-1,4,9-tri azaspiro[ 5. 5] undecane hydrochl ori de
TLC. Rf 0.@R){(1chitarns alidko-Taetl RNt ydediyl) oy MMRGGIIBEMN)-9648413, 7. 94, 7. 64,
7.13-7.08, 4.36 .15,. 3.9 12 . 58-3. 3 .32-3.18.. 3.26, 2.6
2228, 2 oot ipetviyge By TS Do By B B gt LR RS  102)

(3R) - 1- buthyidr@&hbordiecoxo- 3- (( 1R) - 1- hydr oxy- | - cycl ohexyl net hyl ) - 9- (4- ( 4- car boxy
phenoxy) - . . -1.14.9-11] az iy, 0[ 5. 5] undecane hydrochl ori de
TLC R 0.393@'( SAE @@Q{J&E@%}%h@%@?léﬁ‘?‘ﬁ%&%bNﬁ% CD3OD): 6 8.03, 7.85, 7.58,
7.25, 3. 0OINMR(8D:01)18,7 M, 7239,3. 1%7,7.09, 3B 4418, 430938-09, 3876, 33$82540,23.32-213B0,

2.19-1. 88,5, 1,821,640, 1 1 449450 : Exanpl e 2(103
(3R -1 bty 2 Beoo s PTRo B 05 PO Py et ny ) -0 (4 (3,5

di car boxy nyl methyl )-1,4,9-triazaspiro[5. 5] undecane hydrochl ori de

35 TLC. Rf(2@: : t . G6L| b SR04 1 o MYR(GBCD) . 6
8 42 7. 8% R%%é%@??’%@%%@?.&? %’fygg‘?%]?%?‘?ﬁ{égg%?g(ﬁ@ 420 %8,)2.68 ;
2.38, 2.1gngthglphenoxyiphengimethylls.A5-ymzaspirgls. Hupdecane lroghleandn e 2(104) -56

15 MARQ200FLC: Rf 0.58 (chioroform:methanoi=5:1),

br ommpneny MECRMEE) 8123 et i s B2 e Sre R Y dadand 206
hydr ochl or3. 2€ 2. 81-C30R2.28,. 7 B4-( &bl DROf1dr8ml M8t hEndlo256.89),;0. NMVR( CD3CD): 6 7. 53,

7,47, 7. 36E 7, gg%[@g}O 4.28, 4.14, 3.96, 3.70, 3.5 6-3.34, 3.25, 3.17, 5

25202 19, S8l 1.80-1.62, 1.48-1.10, 1.06-0.90, 0.95. Exanple 2(105)
( 3R) - 1- but @RI - Bty 2 foliGor §-{1QRR)1-hydadoxyx Y~ch clolextybiheshyl) 9@ ) - 9- (4- (4-

hydr odnl or ReESRAREGG R RENCARRERY HeYinetty i) 35! i BARRRN o Aiyepanddocone
7.68, 7.4Achydraghlordepg-6.98, 4.55, 4.42, 4.15, 4.01, 3.88-3.58, 3.58-3.08,

3.25, 2.52rRc1Rf 037 t&rdrokdm heBndi=6Q). 1. 50-1.10, 1.04-0.80, 0.95. Exanple
2(106

e R 2] - bt YMRD O B.755% (1 T35 ] 0% 555 43 ot dekgTnbh Ay P03 @813 33

met hyl am mbeares) el 5422 aethys-pleenosg)ipdsenyi’medd)l0-01.84,09%.r i azaspi r o[ 5. 5] unde

€aN€ 20 Example 2(101)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-2-
chlorophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride
TLC: Rf 0.22 (chloroform:methanol=5:1);

NMR(CD:;OD): & 8.13, 7.94, 7.64, 7.13-7.08, 4.36, 4.15, 3.98, 3.72, 3.58-3.39, 3.32-3.18,
25 3.26,262-2.28, 2.18-1.86, 1.80-1.56, 1.50-1.08, 1.04-0.80, 0.95.

{ Example 2(102)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxyphenoxy)-3-
chlorophenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.43 (chloroform:methanol=5:1);

30 NMR(CD;OD): 6 8.03, 7.85, 7.58, 7.25, 7.01, 4.39, 4.16, 4.02, 3.77, 3.60-3.42, 3.38-3 18,
3.26,2.62-2.30,2.19-1.88, 1.82-1.60, 1.52-1.16, 1.04-0.80, 0.96.
Example 2(103)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(3,5-
dicarboxyphenoxy)phenylmethyl)-1 4, 9-triazaspiro[5.5Jundecane hydrochloride

35 TLC: Rf0.54 (chloroform:methanol:acetic acid=20:4:1);
NMR(CD;0D): & 842, 7.82, 7.66, 7.15, 4.36, 4,15, 3.98, 3,72, 3.62-3.42, 3.40-3.18, 2.68 -
2.38,2.18-1.86, 1.84-1.60, 1.52-1.12, 1.08-0.80, 0.95.
Example 2(104)
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hydrochl oride TLC. Rf 0.64 (chloroform nethanol=5: 1); NVR(CD3QOD): %ﬁ;\ﬁgom
7.66, 7.55, 7.03, 6.94, 4.34, 4.15, 3.99, 3.74 , 3.59-3.41, 3.26, 3.18,

2.91, 2.52-2.22, 2.27, 2.20-1.88, 1.83-1.60, 1.50-1.12, 1.06-0.80, 0.95. 20
Exanpl e 2(107)

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy-1| -cycl ohexyl net hyl ) - 9- (4- (4-

nmet hyl am nocar bonyl - 2- chl or ophenoxy) phenyl net hyl )-1, 4, 9-tri azaspiro[ 5. 5] unde
cane _hydrgriuionitpier, TuGxoR-(QRGA-Kyeh:8E DEOeIohexyRhABMNIG=E(41) ; 25 NVR(CD3OD):
6 8. 00, 7.(78,bIJ 7 Sg 7 ]]3, 7((88?34.)?5,@%’. 1%:F 4)%51(5),{Ll ﬁﬂ 9;@ : 58_% 42, 3. 26,
3.21, 2. gromophenvimethylosy)phenyimsthy))-hs.oqmnezaspiolagyndegineiyggochlagile o g5
Exanpl e 2(TO8)Rf 0.73 (chloroform:methanol=5:1);

3R) - 1- butyl ~2.,5- fi @X0-3: (| B) =1 hydroxy-l 5 cycl ohe

l(or o)rmphenyWﬁé]@?a bg rﬁﬁ 32&%‘%)%%%&319’ éétohf}%’- 4% E%Jg??&ly %aég?)%b%és 53 17,

] undecéne 2.3D-2hipd2 d8HI. 8K, i1dR2-TEZ: 1.43-1007106-0ihDStonet hane: net hanol =5: 1) ;

NVR( CD8OD)g;, 6, e 6805y 51-7. 46, 7.27, 4.30, 4.14, 3.97, 3.71, 3.67,
3.56-3.41,=3-26-3-15, 2.48-1.65, 1.39-1.15, 1.00-0.87, 0.94. Exanple 2(109)
35 (3R) - 1-BR)yIFutyls2, fidosee-BL(1RIR) htdrompd F-oxglohexylroetbilg Pyl4n@t hyl ) - 9- (4- (4-
rrethlamnﬁ),ﬁﬁ - s : L iro[5.5]unde
caney hydr oc F@%gw%@c%hgglﬁﬁﬁgﬁy%%%ﬁ%@?gg[éﬁhﬁ&%ﬁ%S [I\/AR ]2007
NVR( CD30D) hydspcnlger 79, 7.55, 7.21, 7.01, 4.38, 4.16, 4.02, 3.77,

3. 60- 3042, TB 281 0 32 2hlorooriime?adO=2-1%8, 2.20-1.88, 1.83-1.60, 1.51-1.08,

. 06-0.80,_0.96, | 2 0
(3R - 1 Oty MRCD- GB35 (B 1407, 305-6.2% J S ARy T ASh I P81 45 b5F Bhn- 2
- 5 yl et hyban swedaobpngll)ahersgl nes hydo-t.10.4,. &-vR0agaspi r o[ 5. 5] undecane

di hydrochl gorid '£ - Rf 0.62 (chloroform nethanol =5:1); NMR(CD30D): 5 8.78,
8.59, 8. 10%@—@%%. ¢ , 4.92, 4.43, 4.15, 4.01, 3.75, 3.61-3.38, 3.38- 3.19,

3.26, 2. 60(3R3- UButgl-B8-didotB-(WRI7L-hyidrédy- 1-c§dphexyhifethy0®-(41(406- 0. 80, 0. 94.
Exanplie 20 N ) e -
3Ry 1 ut Jrobaancarmonyl-2 methyiphenony phenyimeth Dol 4.0 riazesplnls YondeetE. car poxy
phenoxy) - 3aydsechiengdeeny| net hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de
TLC: R o.ﬁg_(ﬁpb%qg}g&rgfmﬁm%aas;115;; NMR(CD30D): 5 8.03, 7.99, 7.60,
7.20, 6.99, 4.35, 4.16, 3.98, 3.73, 3.59-3.40, 3.27, 3.22, 2.60-2. 22,
2.08- 1. 88, NMBYED:O8Y: 017 5. 106G 5% 790, 6.391 438, 945, 399, 3.74", 3.59-3.41,3.26,'3.18,

2.91,2.52-2.22,2.27, 2.20-1.88, 1.83-1.60, 1.50-1.12, 1.06-0.80, 0.95.

20  Example 2(107)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

methylaminocarbonyl-2-chlorophenoxy)phenylmethyl)-1,4,9-triazaspiro{5 SJundecane

hydrochloride
TLC: Rf 0.69 (chloroform:methanol=5:1),
25 NMR(CDiOD): & 8.00, 7.78, 7.59, 7.13, 7.08, 435, 4.15, 4.00, 3.7 4, 3.58-3.42, 3.26, 321,
( 2.91,2.58-2.28,2.19-1.88, 1.82-1.62, 1.49-1.14, 1.08-0.80, 0.95.
Example 2(108}
(3R)-1-buty!-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
bromophenylmethylcarbonylamino)phenylmethyl)-1,4,9-triazaspiro{5.5}Jundecane
30  hydrochloride
TLC: Rf 0.74 (dichloromethane: methanol=5:1);
NMR(CDs0D): 6 7.69, 7.51-7.46, 7.27, 430, 4.14, 3.97, 3.71, 3.67, 3.56-3.41, 3.28-3.15,
2.48-1.65, 1.39-1.15, 1.00-0.87, 0.94.
Example 2(109)
35 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexyimethyl)-9-(4-(4-
methylaminocarbonylphenoxy)-3-chlorophenylmethyl)-1,4,9-triazaspiro[ 5. Sjundecane

hydrochloride

TLC: Rf 0.67 (chloroform:methanol=5:1);
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15 Exanple 2(112) 15MAR2007
(3R) - 1-butyl -2, 5-di oxo- 3- ((1R) - 1- hydroxy-| - cycl ohexyl met hyl ) - 9- (4- (1, 2,

azol -1 - vyl )phenyl met hyl ) -1, 4,9-triazaspi ro[ 5. 5] undecane di hydrochl ori de TLC.
Rf 0.70 (chl oroform nethanol =5:1); NVR(CD30D): S 9.85, 8.63, 8.03, 7.87,
4.46, 4.15, 4.03, 3.78, 3.59-3.38, 3.38-3.20, 3.26, 20 2.60, 2.50-2.41,
2.16-1.84, 1.82-1.59, 1.50-1.08, 1.06-0.80, 0.94. Exanple 2(113)

(3R) - 1- bUtNMR%C@;, mxg 738’(@3?3)‘735'5h3?(i710)?30'114(33014(?@9200}2”@"7}7}’@)6095ﬁz4 {46 cgOXy

phenoxy)-3- tr 6 L@ |azasp|ro[5 5] undecane
hydr ochl or-8b 2Ti‘3b2 el 49‘53 éﬁﬁolr%ff &riﬂr %Ha%@gﬁ %96. 25 NVR( coaoo) S 8. 08,
8.04, 7.83Fxafapl@2(11012, 4. 44 4.16, 4.03, 3.7 8, 3.60-3.40, 3. 3. 20,

2.58-2. 26, 1.49-1.12, 1.0 5. mpl e 2(114
(3R) - 1- but@%‘)go@&ﬁl £§(5h§< %iﬁ}@?’f ‘Pﬁgﬁa‘?’iyxbCVélawgﬁﬁﬁéﬁﬁr?e‘%héwd‘g}% 3 d Enst _hgu
-5- chkor we&@wmmewrlbmtym)phénylméthg})t]r,#,aztamjspnﬁc[[s Shindedaratiey dibdhystidechl ori de
30 TLC Rf f NVR(CD30D): 5 4.22, 4.15, 4.02,
3.82, 3.75, 9%%55?&@“&3%1@?“%& 9&05@2 2.38, (2 38- 2) 19, 2.32, 2.1 8-1.84,
1. 82~ 1. 60, NMEEEDLOI); 5B.0%-05BR. 10798, THRaApRe438145F, 4.01, 3.75, 3.61-3.38, 3.38-

(3R 1-butylo B o934 4aB) reb1 BY.IY 015k eYshRexshepid 9 O (4- ((1-(4-chl
or ophenyl)

i m nonet hyEyamgledtiddbonyl ) phenyl met hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane

gyg ' 0017*@' gg@ﬂ? 10k, E?fdl&cﬁi é@?{j'loﬁﬂré’fﬂ @%Q@é&?lm&hﬁ)@ Mg@(&m%%hengxg A7,

2.63, 2. 53br2H@8helﬂf1@athiDé34 94rigzpspiral 5.5 juidsepng hydrochlogide 0. 80, 0. 94. -58 15
'VAR 2007 Exenpt e 52(dléoform: methanol=5:1);

3R) - 1- but ( V. cl .ohexyl methyl 4-(4-
clﬁl or ophewpi%?ghiﬁyg %03( ré%\c?l‘?/@ 72%@ %%ih 3 41166)§ J|}azﬁ‘a559p? & :{'275.3522’
] undecane 2. E\ermbloml e 1B3TLED, R0-0.0831.0440l84r 066r m et hanol =9: 1) ;

NIVR( E 7! ﬁa,lgz 36, 7.21, 7.04, 5.12, 4.27, 4.15, 3.97, 3 91, 3.71,
3.58- 3.3 19, 2.52-2.24, 2.16-1.84, 1.84-1.60, 1.50-1.08,
1. 04- 0. 80 (3@)95butﬁx&ﬁ1ﬂ1@(021 {ARY-1- hydroxy 1- cyclohexylmethyl) 9- (4 (1,2,4-triazol- 10

(3R) - 1-buty Bg\n%'t% 1349C§r13a§)s1p hﬁ&éeah%&}fgi M&émt hy') 9-(4-(4- 10

met hyl am no enoXy or onet enylmethyl)-1, 4, 9-
triazaspi rbk aﬁaé@féﬁ@quyum@ﬁn@\rﬁd TLC. Rf 0.62

(Chl or of OVMIFE(?E =9 91-%5 SR(EOB0DR7, £48. D85 40B% 74 BY9-3581838. 08, Yhat4,
- 18, % 03 2.60, 2502415§ g184 1%2159 15’]0108 1.06-0.80, 0.94.

Example 2(113)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxyphenoxy)-3-
trifluoromethylphenylmethyl}-1,4,9-triazaspiro{5.5jundecane hydrochloride
TLC: Rf 0.49 (chloroform:methanol=5:1);

25 NMR(CD;OD): & 8.08, 8.04, 7.83, 7.19, 7.12, 444, 4.16, 4.03, 3.7 8, 3.60-3.40, 3.26, 3.20,

( 2.58-2.26,2.20-1.88, 1.82-1.60, 1.49-1.12, 1.06-0.80, 0.95.

Example 2(114)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1,3-dimethyl-5-
chloropyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane dihydrochloride

30 TLC: Rf0.59 {chloroform:methanol=9:1);
NMR(CD:OD): & 4.22, 4.15, 4.02, 3.82, 3.75, 3.52-3.48, 3.25, 3.17. 2.52-2.38, 2.38-2.19,
2.32,2.18-184 182-1.60, 1.50-1.10, 1.05-0.80, 0.96.
Example 2(115)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-((1-(4-chlorophenyl)-1-

35  iminomethyl)aminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.57 (chloroform:methanol=9:1);
NMR(CD;0D): 6 8.17, 7.97, 7.89, 7.74, 448, 4,15, 4.03, 3.78, 3.60-3.38 , 3.38-329, 3.25,
2.63,2.53-238,2.14-1.83, 1.81-1.55, 1.50-1.07, 1.06-0.80, 0.94.
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2.92, 2.54-2.22, 2.20-1.88, 1.80-1.60, 1.49-1.08, 1.02-0.80, 0.95. 13mAR2007
Exanple 2(118)

(3R) - I -butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-cycl ohexyl net hyl ) -9-(4-(4-
carboxyphenylcarbonylaninonethyl)phenylnethyl)-1,4,9-triazaspiro[5.5]undecan
e hydrochloride TLC. Rf 0.60 (n-butanol:acetic acid:water=4:1:1); 20
NVR(CD30D): 6 8.10, 7.93, 7.56, 7.49, 4.62, 4.33, 4.14, 3.97, 3.72,
3.59-3.38,£3.30- 348y 2.57-2.27, 2.14-1.91, 1.79-1.62, 1.43-1.13,

1.01-0. 82 le 2(119)

(3R) - i - but GRIA- Bty & 2 slideor 1K) -yl -ch clohatybhethyl) Pefdni ) - 9- (4- ( 4-

i arasp Wf@?ﬁ&@%ﬁﬂ“‘%?ﬁ%’%ﬁhﬂ@mﬁ D BB P etedte 22

acet ate: ple1): NVR(CD30OD): 6 7.93, 7.89, 7.53, 7.49, 4.61, 4.34,

‘11 411:31 1‘35120TL@ KBg 68 (éﬂox%ﬂﬁﬁm m%th%ﬁ’o139q 2. 92 2.49-1.88, 1.78-1.61,

(om 1 B MR CER O 8 (118 Tl oSl 307 ¢ dRek TPyt 7161 #5- 1 34 chPboxy
phenyl)-2,%iodi sebhwl mysnoam 3-gulned hydo-1.08.4, &-brsba@aspi r o15. 5] undecane

hydrochlor!de FLSU-E? .27 (chloroforn1 met hanol =5: 1); NVR(CD30D): 5 8.18,
7.36, 6.0 6395 3.70, 3.59-3.42, 3.32-3.08, 2.56-2.20,

2. 20- 1. 88, (3R)A6butidl-D3-didxB2( ARG hykdr50~ 1-cPlohdiyOetlyl8®-(40(497. 35 Exanpl e
2(121

(3R - 1% ut Prieylamimpeaghonylnpenoa) 3- FUBPERE PR k) - (0211 vor o
6- chIorophenywneﬁhymo&ymphbﬂybdéQWQd) ,4,9-triazaspiro[5. 5] undecane

hydr ochl or | oriofhqkm et hanol =5: 1 -59 15 MAR 2007
NNIM( cosoo)Tﬂg gifbga @k"%fgrﬁ’ %{ha%l B Y14 5 03 4 3%) 4.15, 3.97, 3.71,

3(57-3. 36, NMR(ED:9D)0 8 $0%7.89,0p80, 27 l%'jﬁ388 447 489, 4.0803.78, 5(813.46, 3.26, 3.18,

1. 04-0. 80 2@292354 oanphe. 12451 2%0-1.60, 1.49-1.08, 1.02-0.80, 0.95.
(3R) - 1- | -2 i 0x0- 3- ((1R) - 1- hydr oxy- 1I- cycl ohexyl met hyl )-9-(3-(3- 5
carbox h 8 thyl)-1,4,9-triazaspiro[5.5]undecane hydrochlorlde

e’ 25@9{)(16&Lt9r—9f5cu’1mdmi(ma{)ml _ird)y-1 MYRO B GRthy B-o8(43@, 8. 05, 7.98-7. 86,

3.32.3. 10, By fh‘i‘hﬁ"zif'i@fia‘%‘é‘omf%Bpﬁe‘@?é&?@d ﬁg’g‘é’zaip%’is Sldecagega.

Exanpl e 2(ﬂ)28§)c}ﬁtﬁhde

o myargpy SO AERIE L4 S B MBI DL 8 ndecane hyar ool ort e’ i
NN[R(CD3OD) 6 7.93, 7.56, 7.49, 4.62, 433, 414, 3.97, 3.72, 3.59-3.38, 3.30-3.16,

2.57-2.27,2.14-1.91, 1.79-1.62, 1.43-1.13, 1.01-0.82, 0,93

Example 2(119)

(3R)-1-butyi-2,5-diox0-3-({1R)-1-hydroxy- 1 -cyclohexyimethyl)-9-(4-(4-
methylaminocarbonylphenylcarbonylaminomethyl)phenylmethyl)-1,4,9-

25  triazaspiro{5.5Jundecane hydrochloride
TLC: Rf0.52 (ethyl acetate:methanol=2:1);

NMR(CD;0D): & 7.93, 7.89, 7.53, 7.49, 4.61, 434, 4.14, 4.00, 3.73, 3.54-3.38, 3.30-3.05,
2.92,2.49-1.88, 1.78-1.61, 1.46-1.12, 1.00-0.81, 0.94.
Example 2(120)

30  (3R)-1-butyl-2,5-dioxo-3~((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1-(4-carboxyphenyl)-2,5-
dimethylpyrrol-3-ylmethyl)-1,4,9-triazaspirol 5 Slundecane hydrochloride
TLC: Rf0.27 {chioroform:methanol=5:1);

NMR(CD;0OD): & 8.18, 7.36, 6.09, 4.19, 4.16, 3.95, 3.70, 3.59-3.42, 3.32-3.08, 2.56-2.20,
2.20-1.88, 2.06,2.02, 1.82-1.60, 1.50-1.06, 1.04-0.80, 0.97.

35  Example 2(121)
(3R)-1-butyl-2,5-dtoxo-3-({1R)-1-hydroxy-1-cyclohexylmethy!}-9-(4-(2-fluoro-6-
chlorophenylmethyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5 Jundecane hydrochloride
TLC: Rf 0.76 (chloroform:methanol=5:1),
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HN/ ONOH ONNH HA TLC Rf 0. 33 (chloroforn1 met hanol : acetlc
aci d=20:4: 1); NWR(CD30D): 6 7.85, 7.58, 6.46, 4.23, 4.15, 4.05, 3.7& MAR2007
3.60-3.42, 3.25, 3.18, 2.58-2.38, 15 2.30, 2.18-1.88, 1.82-1.60, 1.50-1.06,
1.04-0.80, 0.96. Exanple 2(124)
(3R) - 1-butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-cycl ohexyl net hyl ) - 9- (1- (4- car boxy
phenyl) -3, 5- di nethyl pyrazol -4-ylmethyl)-1,4,9-triazaspiro[5. 5] undecane
%:Vg{gggchlm D};t-)@) B%fﬁsafh &phmommlmtzbaa%b aq@ts@7a§'ﬁ 8%74331@ 3,74
2. 60- 2. 28, 33204?452%2%21642 8§1l§261160ﬂ%b1 92601804 @8@808580 o 96 Exarrpl e
(Zg%e)%)l b tExam g 202 d hyl ) - 9-(3- (4

u r ox phexyl e -
carboxyph }p@%YQ ﬁé? %B%Q%QP W§“§§$FP FﬁYéé% “hydrochl ori de 25
TLC: REO. %r&&bbﬁé:@zﬂ}phéﬁymbﬂ@mll £8:triddas 1NL‘{R(5§$EA3EE§ne k@rdﬁ)claR}ridZ- 94, 7.86-7.78,
7.64-7.56, 0-3.42, 3.26, 3.21, 2.56-2.26,
2.18-1. 88, TEcﬁfﬁagéa‘lﬁfogﬁ“&mﬁ@an‘il 84 0.80, 0.94. Exanple 2(126)
(3R) - 1- but Y MRACTHBOA)0%08.33 - §.03, RpST-&y &P y-63-7.54, 4.46, 4.15, 4.06, 3.80, 3.58-3.38,
-cyclohex (. ,
di nmet hoxyp eno>|‘<ll>67 %ﬁgni?}i 24%18Cf§§’2f(%055t§ﬁ g@ésogr }8[4'50 %(i Sn%lecane hydr ochl ori de
-60 15 I\/AM Rf 0.54 (chloroform methanol =5:1); NVR(CD30D): b

7. 44, 4 18 2 5, 3.13, 2.50-
e 6 3(311@ ﬁ;ql“zg%i% i%(luzg %%gxﬁg—'cgaoﬂe@drﬁetﬁgl‘)?% %é
(3R) - 1- but«}ahyqosymlaﬁoylsleﬁ(yjh} AP-aerspigls e aride) - 9- (4- (3-
car boxyphenoxy) phenyl net hyl )-1, 4,9-tri azasp, [5 5]undecane hydr ochl ori de
%C Rf 0.64 (dichloronethane: nethanol =5:1); NMVR(CD30D): 6 7.83, 7.60, 7.56,
51, 7.19, 7.12, 4.35, 4.16, 4. 01 3.75, 55-3.10, 2.50- 1.18, 1.10-0.87,
0 95. 10 Exanple 2(128)
(3R) - 1- butyl -2, 5-di oxo- 3- ((H®) - 1- )ydr oxy- 1{cycl Ghexyl net hyl )-9-(4-(4-(1-(hyd
r oxyi m no) -
1- an1nonethyl)phenoxy)phenyl thyl)-1
di hydrochl oride TLC: 0.59 (dichrd
7.67, 7.56, 7.12, 7.07 4. 30, 4 15, 3.9

‘He1 O

=5:1): NVR(CD30D): 5
17, 2.46-1.15, 1.00-

TLC: Rf 0.33 (chloroform:methanol:acetic acid=20:4:1);
NMR(CD:OD): § 7.85, 7.58, 6.46, 4.23, 4.15, 4.05, 3.78, 3.60-3.42, 3.25, 3.18, 2.58-2.38,
15 230, 2.18-1.88, 1.82-1.60, 1.50-1.06, 1.04-0.80, 0.96.
Example 2(124)
(3R)-1-butyl-2,5-dioxo-3~((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1-(4-carboxyphenyl)-3, 5-
dimethylpyrazol-4-ylmethyl)-1,4,9-triazaspiro{5.5Jundecane dihydrochloride
TLC: Rf 0.74 (chloroform:methanol:acetic acid=20:4:1),
20 NMR(CD;OD): & 8.19, 7.62, 4.32, 4.17, 4.04, 3.88-3.46, 3.27, 3.21, 2.60-2.28, 2.44, 2.39,
2.21-1.61, 1.60-1.08, 1.08-0.80, 0.96.
Example 2(125)
(3R)-1-butyl-2,5-diox0-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3-(4-
carboxyphenyl)phenylmethyl}-1,4,9-triazaspirc{5.5Jundecane hydrochloride
25 TLC: Rf0.54 (chloroform:methanol=5:1);
NMR(CD;0D): & 8.12, 7.94, 7.86-7.78, 7.64-7.56, 4.45, 4.15, 4.05, 3.80, 3.60-3.42, 3.26,
3.21,2.56-2.26, 2.18-1.88, 1.84-1.60, 1.50-1.08, 1.04-0.80, 0.94.
Example 2(126)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-2,6-
30  dimethoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
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15 0.87, 0.95. Exanple 2(129) (3 R -1-butyl-2, 5-dioxo-3 -((1 R)-1-hydroxy-

| -cycl ohexyl nethyl)-9-(4-(4-carboxy-3 - 15 MAR 2007
hydr oxyphenoxy) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de
TLC. Rf 0.80 (chloroform nethanol: acetic acid=20:4:1); 20 NVR(CD3OD): 6
7.86, 7.63, 7.19, 6.54, 6.44, 4.37, 4.16, 4.01, 3.76 , 3.60-3.41, 3.26,

3.23, 2.60-2.28,2.18-1.88,1.83-1.60, 1.49-1.06, 1.06-0.80,0.95. Exanple

2(130)
(3R) - 1- butK CoREOASS (Chloé"fgr ehpnplar dky - I-cgcl ohexyl met hyl ) - 9- (4- (4- (5-thi o
X0- 4, 5- CD3OD)674 743, 688, 429 15, 3.98, 3.80, 371356332 3.25, 3.13, 2.50-

di hydro 1, Fz],gg pg@ql@ml%s]-yg )mﬁe@qu()pﬁenyl met hyl)-1,4,9-triazaspiro[5.5]und
ecane ydr ochl ori de SN H ONY / O NNOH N HC TLC R 0.55

(chl oroforMﬁM—S 1) NI\/R(CDBOD) 5 7.85, 7.64, 7.22-7.16, 4.37,
4.16, 4 01(383- 17§utv3258dl§xé’13-r )Zﬁh c@roﬁ?—l c%cﬁﬁexﬂm%& 1)29- :ﬂ- 84 1.82-1.58,
1.52-1.06, 1,04-0 q? Exq‘ Sqﬁ ag

(3R) - 1- but AP a%syép ntfl(r@fr-fé}xl %W@S irof3, 3 Jusfeseps R 5m§e(4 (4

car boxyphemymmbmxﬁﬁmdﬂ@hah&wﬂnmhﬂmhs -1}, 4, 9-tri azaspi ro[ 5. 5] undecane

hydr ochl or t t t

8 15, 8. m%@ 67‘))5@ ¥ %{58’4%% 7L 0?5&37 v PEATE S %I 43\19@0%%9?}9 28045
5 1.14, 1.0080180-0.87,935 Exanple 2(132)

(3R) -1 cPUt I -2 1% 1 0- 3- ((1R) - 1- hydroxy-| - cycl ohexyl net hyl )-9- (4-(4-

car box bonyl ) phenyl net hyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane
hydr ochl or (11’@ 1-Puigl-2 5 di0x@B-(( 1R )e hhidrome tl eyakohmey resthyl =8-(4-(3-( 1 (i INWRITGIDBRD) -

i g 007 0. g 99%811 orﬁét EXI %l%‘e%ox@ ﬂglghﬂeﬂ-n?l) 144 941132%35190[5%]lﬁﬁi’egaré‘}hh)%ré&'l&ldjé
(3R) - 1- but ?LC2R£DGﬁ3c{5é @r@pﬂh)melmﬁ%a@lxé ) cycl ohexyl met hyl ) - 9- ( 4- ( 4- car boxy
- 2- et hoxymme mmglcacausbomysb) phenyloneuhyl ¥13, 4.09; 86baz33H. 10[L46) yndeeane
hydrocm ori %% g 54 (di chi oronet hane® et hanol =5:" 1)’;
Example 2(129)
(3R)-1-butyl-2,5-dioxo-3-((1R)- I-hydroxy- 1-cyclohexylmethyl)-9-(4-(4-carboxy-3-
hydroxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.80 {chloroform: methanol:acetic acid=20:4:1);
20 NMR(CD;0D): & 7.86, 7.63, 7.19, 6.54, 6.44, 437, 4.16, 4.01, 3.76 , 3.60-3.41, 3.26, 3.23,
2.60-2.28, 2.18-1.88, 1.83-1.60, 1.49-1.06, 1.06-0.80, 0.95.
Example 2(130)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-(5-thioxo-4,5-
dihydro-1,2,4-oxadiazol-3-yl)phenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane
25  hydrochloride
{ S H

YN CH3
/>———< >—O
O-N

N
N:\()_ NH
o

H

-
o

* HCI

TLC: Rf 0.55 (chloroform:methano!=5:1};
NMR(CD;OD): & 7.85, 7.64, 7.22-7.16, 437, 4.16, 401, 3.76, 3.58-3.38, 3.26, 3.22, 2,58-
2.26,2.18-1.84,1.82-1.58, 1.52-1.06, 1.04-0.80, 0.95.

30 Exampile 2(131)
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NVMR(CD30D): 5 8.27, 8.07, 7.74-7.69, 4.47, 4.16, 406 399 380

3.50-3.07, 2.52-1.92, 1.76-1.18, 1.00-0.90, 0. 96. Exanpl e 2(134) 15 MAR 2007
(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-cycl ohexyl nethyl )-9-(4-(4-(tetraz
ol -5- 20 yl)phenoxy) phenyl nethyl)-1,4,9-triazaspiro[5.5] undecane

di hydrochl oride TLC: Rf 0.25 (chI orof orm methanol =5: 1); NMR(CD30D): 5
8.04, 7.66, 7.25-7.15, 4.36, 4.15, 398 3.75, 3.60-3.40, 3.40-3.18, 2.66-

2.34, 2.1 8¢ anple 2(13 5) 25
(3R 1- by 3 ey &%ﬁ"iq Rl W%ﬁ? 97 (4 (4 (5- oxo-
4, 5-di hydrqgrboxyphenylcarbony ammo)phenylrnethy) 4,9-tnazaspirof5.5Jun ecane hydrochloride

1,2, 4-thi L hyI) 1, 4 9- trlazaspl ro[5 5]undecane
hydr ochl o?ﬁa(gzﬁto B W%%@&%W ﬁr[?}C]-I

(chl or of or%@@a@@ =&-81)5, SWREHRIDS: 4667 491f; 47016i 7573é§ 3745_|203 3Qr %?7 213%6,
3.99, 8.74,18.15-8838%.98.38-3.08, 3.24, 30 2.54-1.84, 1.82-1.58, 1.50-1.10,
1. 06- 0. 80, 0 9 15 MAR 2007 Exarrpl e 2(136)

(3R) - 1- but 5 2( 0- 3-((1R) - 1- hydroxy- | - cycl ohexyl net hyl ) -9- (4- (4-(5- oxo-
4, 5- di hydr@Rr)- L -butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

L2 4 e e RTINSO gy i
(chl or of orTLGERH@ A6 K d&ibhlbjgmethaeCh3cl=51). 80, 7.63, 7.24-7.14, 4.37, 4.16,
T %0 f%é%‘%ﬁ’ @9‘5059%0?% ﬂpﬁs,z(”@ﬁ 46 #%, £04% 398P553:182215:18015 1 0o-
(3R) - 1- but@B9,2.%> di oxo- 3- ((1R) - 1- hydr oxy-| - cycl ohexyl net hyl ) - 9- ( 3- ( 4-
Example 2(133)
( (3R)}-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-2-
methoxyphenylaminocarbonyl)phenylmethyl)-1,4 9-triazaspiro[5. 5Jundecane hydrochloride
15  TLC: Rf0.54 (dichloromethane:methanol=5:1);
NMR(CDs0D): 6 8.27, 8.07, 7.74-7.69, 4.47, 4.16, 4.06, 3.99, 3.80, 3.50-3.07, 2.52-1.92,
1.76-1.18, 1.00-0.90, 0.96.
Example 2(134)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-(tetrazol-5-
20  yl)phenoxy)phenylmethyl}-1,4,9-triazaspiro[5.5Jundecane dihydrochloride
TLC: Rf 0.25 (chloroform: methanol=5:1);
NMR(CD;0D): & 8.04, 7.66, 7.25-7.15, 436, 4.15, 3.98, 3.75, 3.60-3.40, 3.40-3.18, 2.66-
2.34,2.18-1.88, 1.84-1.60, 1.50-1.06, 1.06-0.80, 0.95.
Example 2(135)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-(5-ox0-4,5-dihydro-
( 1,2,4-thiadiazol-3-yl)phenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride

N CH
I }—Qo ’

0
I\ N—‘( OH

-
/ 5

N

TLC: Rf 0.74 (chloroform:methanol=5:1);,
NMR(CD;0D): 8 7.91, 7.61, 7.22-7.10, 437, 4.16, 3.99, 3.74, 3.58-3.38, 3.38-3.08, 3.24,
30 2.54-1.84 1.82-1.58,1.50-1.10, 1.06-0.80, 0.96.
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10 carboxyphenylan1nocarbonyl)phenylnethyl) 1,4,9- trlazasp|r0[5 5]un ?ﬂgmn
hydrochl oride TLC. Rf 0.23 (dichl oronethane: rret hanol =5: 1); NWMR(CD3 .
8.19, 8.08, 8.03, 7.88, 7.78, 7.67, 4.48, 4.15, 4.06, 3.82, 3.60-3.45, 3.30-
3.15, 2.51-1.14, 1.00-0.87, 0.95. Exanple 2(138) 15
(3R)-I-butyl -2,5-di oxo-3-((1R)-1I-hydroxy-1-cycl ohexyl net hy])-9-(4-(3-
car boxyphenyl am nocar bonyl ) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydr ochl ory 1dbG34 0 15 (di chl or onet hane: net hanol =5: 1) ; NI\/R( CD30D): 5
8.38, 8.0 7.48, 4.46, 4.15, 4.05, 3.80 60- 3. 45, 3. 30-
3.17, 2.500BR)1labutyl-34- Cb0>363 (611’951 -hpdyorydrpyrlohoxyimethyl)-9-(4-(4- (Soxoa s -dihydro-
(3R -1-butyh %ﬁdﬁz@%ﬂy@pﬁérﬂdﬁ})ﬁeﬂ%ﬂfeﬂw | 4N GI OGN Y| LAY AnOhtdtodiforide

yl pheny

car boxyphenyl et h bepyl ami no) p
methyl)-1,4,9-tria [5.5 ecane hydrochlori deHJLC. Rf 0.15
(di chl or onet hane: net hanol=5: ¥ : MR(CD3QD): 6 7.08, 7.71, 7.48, 7.45,

Q7, 2.48-1.14,\ 1.00-0.87, 0.94.

Exanpl e 2(140)
(3R) - 1- butyl -2, 5-di oxo-3-((IR)-1-hydr{ In'etd_)yl) 9- (4 (2-car boxy
-4- et hoxyphenyl am nocar bonyl ) phenyl Ret hy / 5. 5] undecane
hydrochl oride 30 TLC. Rf 0.21 (dichl oronekhane/ 2 1); -63 15 MAR
2007 NWR(CD3OD): d 8.69, 8.10, 7.76, 7.66 \ 15, 4.06, 3.84,
3.80, 3.60-3.10, 2.50- 1.14, 1.00-0.85, 0.095.

cycl ohe

(3R) - 1- butyl - 2, 5- di oxo- 3- ((1R)- | - hydr oxyT] (4- car boxy
-2- 5 net hoxyphenyl nmet hyl ) nhenyl net hyl ) zf decane
hydrochl ori de TLC. Rf 0.53 (chl orof orm net hanol 1),

NVR( CD?:QD) TL@ ﬁfé%ﬂcﬁémf&lﬁﬁaet%néﬂ:s 1§ 22 4 29 4.14, 4 04, 3' 9, 3. 85
3071, 3.5 90, 1.79-1,62, 1 45-

0.99-0. 81 N@’ﬁé@ 39%} éh?yé@ 7% %8f‘"t7e1ﬁ‘i AP pd‘nlrﬁ 4%éu'{5 §9i3‘3 14903 2ﬁ_;x%cr1f%|%55

2(142) 220219188182160150108104080096
(3R) - 1- butyl - 52 o- 3- ((1R) 1- hydroxy I-cycl ohexyl met hyl ) - 9- (4- (4- car boxy
-2- et hox onyl am nonet hyl ) phenyl methyl )-1,4, 9-triazaspiro [5.5

| undecane (IR)elr-batyl-2)Skdlexd-3-(T1RJ- 1 -Rfdrox 24 - c(yclmlhexﬁﬁmmyi) 9?6 enol : acetic
Zwllg )0 13‘2@0)5’.}4%%@?}0 ar@gﬁyl?p%en;ln%%iyl) 1 Z@—tr&z?s%uo% ﬁﬁnczécg'ge hydrgé"ﬂorldes5

TLC: R 0.23 (dlchloromethanc methanol=5:1);
NMR(CDs0D): 6 8.19, 8.08, 8.03, 7.88, 7.78, 7.67, 4.48, 4.15, 4.06, 3.82, 3.60-3.45, 3.30-
3.15,2.51-1.14, 1.00-0.87, 0.95.
Example 2(138)

15  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(3-
carboxyphenylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[ 5. 5]undecane hydrochloride
TLC: Rf0.15 (dichloromethane:methanol=5:1),

( NMR(CDs0D): & 8.38, 8.07, 7.97, 7.83, 7.74, 7.48, 4.46, 4.15, 4.05, 3.80, 3.60-3.45, 3.30-

3.17,2.50-1.14, 1.00-0.86, 0.95.

20  Example 2(139)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-(4-
carboxyphenylmethylcarbonylamino)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

hydrochloride
TLC: Rf 0.15 (dichloromethane:methanol=5:1);
25 NMR(CD;OD): § 7.98, 7.71, 7.48, 7.45, 4.31, 4.14, 3.99, 3.78, 3.63, 3.53-3.07, 2.48-1.14,
1.00-0.87, 0.94.
Example 2(140)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(2-carboxy-4-
methoxyphenylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[S.5Jundecane hydrochioride
30 TLC: Rf0.21 (dichloromethane:methanol=5:1);
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3.36, 3.30-3.10, 2.50-2.20, 216189 181162 1.43-1.13, 1.00-0.82

0.94. Exanpl e 2(143) 15 MAR 2007
(3R) - 1- butyl -2, 5-di oxo- 3-((1R) - 1- hydr oxy-1-cycl ohexyl net hyl )-9-(4-(2,4- 20

di met hoxyphenoxy) phenyl net hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de
TLC. Rf 0.42 (dichloronethane: nethanol= 10: 1); NVR(CD3OD): 6 7.43, 6.96,
6.87, 6,68, 6.54, 4.28, 4.15, 3.96, 3.81, 3.72, 3.71, 3.60-3.10, 2.50-1.85,

1.80-1. 60, Exap/ ( 2

(3R)-1- butN@eglgbg 6%3@%5(81% 9747(1‘: dr 0xyﬁr%c‘§]?§|ﬂ42) Ség qﬁ‘nstaﬁ1 I3 30 3(623(510 car%oxy
-2- nethoxybﬁédylﬁéﬁﬂ@P@xy)phenylnethyl) 1,4, 9- trlazasp|r0[5 5] undecane

hydr ochl orE,g@n 1d 5641 0 67 (chl orof orm rret hanol acetl c acid=10:1:1);

NVR( CD30OD)™; 50, 7.49, 7.09, 5.20, 28, 4.14, 3.95, 3.94,
3.70, 3.563B)4gutyls2, Sifiaors ((1R)gshysirowy- 1@yqlsh%ymethﬂ)%C%(%@rb%m% 1.12,

1.01- 0582, n&nSey h%leE%@fﬂm&e%(lﬂaéﬁDvl)(ﬁ4 @)m%zzﬁyirb! 5-Qundecark hydkSehdoride( 1

E?ar %o%ﬂhr%@fﬁ%@ ﬁ§/|(c Oﬁgg ‘ ’P’%%lé)&f’tg%éﬁ%ﬁ(&é@l met hyl ) -1, 4, 9-

tr Ihi’;lzaS]E)l NV (Epyoanc aneshyduoghliorizde 7H2C4 08 401434 04, 3. 9672 875 2307'1 2 5;103 317 04

C or or or ,

El 14, 3. 9&@6@53%31%%2%)785??290%9%3@%45 ]121 %’2%9403? %%31.56, 1.50-1. 04

(3R) - 4 Uty Bl oxa 2 (4R 3~ hyar oxy- | - cycl ohexyl met hyl ) - 8- (4- (4- cyano-2
320 o R RO IS Bl AR !

met ho 9-triazaspiro[ 5. 5] undecane hydrochl ori de
TLC: Mm&d@orm met hanol =5: 1): NMVR(CD30D): 6 7.53, 7.50, 7. 36,

7.13, 7 0

2.52.2. 222(356%8 tyﬁ%‘}’ﬁho’gjogi(lgg 18h’;&r% %5‘;1%99%%‘%8‘%213 93{342 Car%?‘j’rrpl e 2(147)
(3R) - 1- butlyptthE)]@prg@j:bgnx (‘-IPR)OH@]PW ;wlmep y1)-1,4,9-triazaspiro[ 5.5 Jundecane

-cycl ohexyﬁ dWdrldeS- (4- (4- (2-oxi do-3H1, 2, 3, 5-

Pydr odi L?fleé Re o iirbmshonciscts S df 1 o 0 10 TLC. R0, 85
(chl or of orMRIEDh MO 658.98L,)7,.89\,II\7R(4;D8@9;>)7.5£7.2t9,85.65,74.62,, 4142407, 3.87, 3787%5,.59-
4.16, 4. 01 4 8-40 33028 58:2%0, 2367089 3 €1t1.62 PR5-1.13, 1.00-0.82, 0.94.

Example 2(143)

(3R)-1-butyl-2 5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyi)-9-(4-(2,4-

20  dimethoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride

TLC: Rf 0.42 {dichloromethane:methanol=10:1),

NMR(CD;0D): & 7.43, 6.96, 6.87, 6.68, 6.54, 428, 4.15, 3.96, 3.81, 3,72, 3.71, 3.60-3.10,

2.50-1.85, 1.80-1.60, 1.50-1.10, 0.95, 0.94.

Example 2(144)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4- carboxy-Z-
( methoxyphenylmethyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride

TLC: Rf 0.67 (chioroform:methanol:acetic acid=10:1:1);
NMR(CD;OD): & 7.64, 7.62, 7.50, 7.49, 7.09, 5.20, 4.28, 4.14, 3.95, 3.94, 3.70, 3.56-3.38,
3.30-3.15, 2.52-2.26, 2.13-1.88, 1.79-1.62, 1.45-1.12, 1.01-0.82, 0.95.

30 Example 2(145)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(N-(4-
carboxyphenyl)methyl-N-methylaminocarbonyl)phenylmethyl)-1,4,9-

triazaspiro{5.5]Jundecane hydrochloride
TLC: Rf 0.34 (chloroform:methanol=5:1);
35 NMR(CD;0OD): 6 8.12-7.96, 7.74-7.20, 4.70-4.24, 4.14, 3.92, 3.66, 3.60-2.80, 2.60-2 16,
2.16-1.84, 1.82-1.56, 1.50-1.04, 1.04-0.80.
Example 2(146)
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2.26, 2.20-1.88, 1.86-1.60, 1.48-1.12, 1.08-0.80, 0.96. Exanple 2(141%) 007
(3R)-1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy | - cycl ohexyl net hyl ) - 9- (4-(4- MR % Xy
-2- 15

met hoxyphenyl net hyl am nocar bonyl ) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecan
e hydrochloride TLC. Rf0.47 (chloroform nmethanol: acetic acid=10:1:1);
NMR(CD30D): 6 8.97, 7.98, 7.70, 7.62-7.59, 7.33, 4.63, 4.43, 4.15, 4.02,

3. 93, |3, T0oR3I M2, 30D My Wk ?éﬁxg agge,&ha@m}nﬁﬁm d-GfAnd201,

1.47-1. 10
(3R)-1- butryﬁthgxsaﬂlan@wapwm@yylilw igegsnicot & Jugresepr hpdneghlpride (4- (4- hydr oxy

-2- et hommﬁéwﬁ@éfdﬁﬁl}éﬂhﬁn&ré 19 trl azaspl ro[5 5]undecane
hydr ochl ori de | or.one et han CD30D

. NVR
7.42, 6. 87NW(§?30@)R%7 B 5950 13§77 13, 1592 §3é64 13, 375‘?3 %36’9 3 B, 662033 1, }%6 50-
25 1.96, 13, B@-zlszfi@zz12.591388,1&8011.&5, -1050008,0. @50 8Bxappl € 2( 150)

(3R) - 1- bUti ] @ 9§<0- 3-((1R)- 1- hydroxy-I-cycl ohexyl met hyl ) - 9- (4-(4-(N N, -

di met hyl a ) - 2- net hoxyp henoxy) phenyl nethyl)-1,4, 9-triazaspiro
[ 5. 5] undec@Rg-1-turglr D&l @o- 3¢ 1B)- [Thydrof- 1 @y f3hdxgrhethol)@-(@-(4Et hadeBHESL, 2 1)5r

-65 15 MAR 2007.. N 4.31, 4.
3.99. 3. 7g-Xadiedjazol ( e%%"Y)gh%ﬁmétEqu %Zri*‘fgs%m&g%]"é‘gg?“ﬁ hé%“"’filo'é%e 1 62,
1.54-1.08  1.06-0. amgl e 2(151) (3R)-1- bugp) -2, 5-di oxo-3- ({1
R) - 1- hydr oxy- 1| -cycl o y - (4-carboxy-3-/5

met hyl phenoxy) phenyl et hyl) - 1 zaspi ro[ 5. 5] updecane hydrochl ori de
TLC. Rf 0.60 (chlorofori net ; =~ NVR(CD3CD): 3 7.97, 7.60, 7.15,
6.91, 6.87, 4,36, 4.15, 4.01, 3.7 6, 3.40, 3.26, 3.20, 2.56,
2.56-2.25, 2.18-1.88, 1.86-1.60, 1.5 . 95. Exanpl e 2(152)
10 (3R)-1-butyl -2, 5-di 0x0- 3- ((1R) - 1- hydr Q) - 9- (4- (4-
nmet hyl sul f onyl am no- 2- net hoxyphenoxy) phen N ) azaspi ro[ 5. 5] und
ecane hydrochl oride TLC. Rf 0.45 (chlorofornm ne noIN— 10:\1); NMR(CD30D):
6 7.45, 7.04, 7.03, 6.92, 6.87, 4.29, 4. 15}@. 98, 3/74, 7 55- 3. 39,
3. 30- 15309 2.99, 2.50-1.88, 1.81-1.61 46- 1. @4, 1.03- 0. 95.
Exanpl e 2(153)
(3R) ut 2 Vi xy-I -cycl ohexyl met hyl ) - 9- (4- (4- car boxy
- %hoxy%iﬁ hoxoggﬁéﬁorﬁréhﬁ% hjﬁli& g9l ri azaspi ro[ 5. 5] undecane hydrochl ori de
NMR(CD;0D): 6 7.85, 7.62, 7. 24-7 12, 4.37, 4.16, 4.01, 3.76, 3.58-3.42, 326, 3.21, 2.56-

2.26,2.20-1.88, 1.86-1.60, 1.48-1.12, 1.08-0.80, 0.96.

Example 2(148)

(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-2-
15 methoxyphenylmethylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

hydrochloride
TLC: Rf 0.47 (chloroform:methanol.acetic acid=10:1:1),
( NMR{(CD;0D): & 897, 7.98, 7.70, 7.62-7.59, 7.33, 4.63, 443, 4,15, 4,02, 393, 3.76, 3.57-

3.39,3.30-3.16, 2.56-2.29, 2.16-1.88, 1.80-1.61, 1.47-1.10, 1.01-0.81, 0.95.

20 Example 2(149)
(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-hydroxy-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.29 (dichloromethane: methanol=10:1);
NMR(CD;0D): & 7.42, 6.87, 6.85, 6.56, 6.39, 427, 415, 3.96, 3.71, 3.69, 3.60-3.10, 2.50-

25 1.96,180-1.60, 1.50-1.10, 1.05-0.90, 0.95.
Example 2(150)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-(N,N,
dimethylaminocarbonyl)-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane

hydrochloride
30 TLC: Rf0.63 (chloroform:methanoi=5:1),
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TLC. Rf 0.65 (dichloronethane: net hanol =5: 1); 20 NVR(CD3OD): 6 7.72, E%“$§ 07
7.49, 7.09, 7.01, 4.33, 4.15, 4.07, 4.00, 3.74, 3.54-3.10, 2.51- 1.1 213

1.03-0.90, 0.95. anorphous sof t eni ng point: about 180-198C Exanple 2(154)
25

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-cycl ohexyl net hyl ) - 9- (4- (4- car boxy
- 3- net hoxyphenoxy) phenyl nethyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane
hydr ochl orNER(CDLGD)Rb 70487 17 Z0; W, 18, of @, 1 S6rat 31amol 575:991 3; 79val%(20®m 38, 63 75,88,

[ LI e i P R 8 0

anpl e 2(B&mple 2(151)

S D P PRS 5 1

AT it T bl
or 3 t’gIéO

3.20 2-1.60, 1.52 07, 1.06-0.80, 0.095.
Exanpl e 2(NBBYCDsODI5S i, F07 7. 152 Q)11 615t §13624 3544 Bko3 3-6 (160-3.40, 326, 3.2,

R) - 1- hydr oxys, 'zﬁﬁb@@mﬁ@t ﬁ‘lﬁlﬁ)l‘&? (%6l 813,3.06-0.80, 0.95.
di met hoxyphenroxy) phenyl met hyl )-1,4,9-tri aZaspi ro[ 5. 5] undecane hydrochl ori de

TLC. Rf O. onet hane: net hanol =10:1); NMR(CD3CD): 6 7. 53 7.08,
6. 31, 16. 17,3R’§ 133}‘(3/142 1%i0xd- 9-@(1R3—17l‘ﬂydré3xy714~cy<aol5ﬁgﬁnaﬁ 18):9 ~-@0@3. 08,
2,54-2.20, 2 18-1. i 50-1, 05, 1 ‘3 gﬁ Ie 2(157)
(3R) - 1- butlg}rthﬁ Salony; %mga%fﬂf&boxwhﬁ?ameyeqy iy ﬂe&%%ﬁaﬁwraﬁ ¥ eea&e

met hyl car borydchivride- 2- met hoxyphenoxy) phenyl net hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] und
ecane hy L 3 hl or of orm net hanol =10: 1) ;
MlvR(coaoo?fﬁé%f)@ég%c}‘j“g‘f%r%%%’a&’l g(’ﬁg 08, 6.91, 4.29, 4.15, 3.98, 3.73,
3.71, 3.55NBROD:0D)23,7.4, 7704, 7006190 ®,872 AL, 411.580:98, 6274, 3.747 31551%39, 3.30-

1. 01- Q.=85, %)g@)np 2

(3R)-FI-5but3 ﬁg%s%g’ ioxd?%-l(§11?2%)lil ﬁgdrlgxyl/o 0c§/2c§|009hexyl met hyl )-9-(4-(4-(t- 15
butyl ) phe thyl)-1,4,9-triazaspiro[5.5]undecane hydrochl ori de

;LSS Rg 86§%3(1%1RML2 m%tﬁéﬂﬂghmrm%ﬂl—%%clo%(@ﬁ%ogﬁ(ﬂcﬁ%gﬁzﬂgo 7.43,

2.15-1. 90, et&o:gr?i!ignog@ pifﬂgl@mih;@hl 4]9 tg@zasglrg 4%5111 ape lgyzirochlorlde
TLC: Rf 0.65 (dichloromethane:methanol=5:1);

20 NMR(CD;OD): § 7.72, 7.66, 7.49, 7.09, 7.01, 4.33, 4.15, 4.07, 4.00, 3.74, 3.54-3.10, 2.51-
1.15,1.24, 1.03-0.90, 0.95.
amorphous
softening point: about 180-198°C
Example 2(154)

25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-3-

(. methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]undecane hydrochloride

TLC: Rf 0.71 (chloroform:methanol=5:1});
NMR(CD;0D): & 7.88, 7.62, 7.19, 6.80, 6.57, 4.37, 4.15, 4.00, 3.8 6, 3.75, 3.60-3.40, 3.26,
3.24,2.59-2.24,2.18-1.87, 1.82-1.62, 1.50-1.08, 1.06-0.80, 0.95.

30  Example 2(155)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonyl-3-hydroxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane

hydrochloride
TLC: Rf 0.82 (chloroform:methanol=5:1);
35 NMR(CD;OD): 6 7.72, 7.61, 7.17, 6.52, 6.44, 436, 4.15, 4.00, 3.7 5, 3.60-3.40, 3.26, 3.20,
2.90, 2.56-2.24, 2.18-1.88, 1.82-1.60, 1.52-1.07, 1.06-0.80, 0.95.
Example 2(156)
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Exanpl e 2(159) 20 15 0
(3R)-1-buty|-2,5-dioxo-3-((1R)-1-hydroxy-I-cyclohexy]nethyl)-9-(4-(3-8gP83ﬂV
-2- propynyl oxy) phenyl met hyl ) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochl oride TLC. Rf 0.40 (n-butanol:acetic acid:water=4:2:1); NVR(CD30D)
5 7.51, 7.11, 4.97, 4.30, 4.15, 3.98, 3.73, 3.56-3.38, 3.30-3.09, 2.52-2.18,
2.18-1.88, 1.86-1.60, 1.50-1.06, 1.05-0.80, 0.95. 25 Exanple 2(160)

(3R) - 1- but yiry) Eu@qgmdl%x&@l@}z)liw@&ro@ M= dyntafﬁk h@mﬁ I(M)s 9- (4-(2-

met hoxyphenoxy phény t]% -triazaspir unde ne hydrochl ori de
TLC. R 0. 8m¢t Pe&w@n aﬁiéneﬂilaél ﬂmép?otrmm“? chem rocijordes - 7. 24,
7.13, 7. 08T@(Q'R,f06649(Qlch¥or8&eth4nd5;etlﬁn81?—lo3 .75, 3.73, 3.58-3. 39 30

8. 30-3. 10, }@\{?&:ﬁ A0y £755; 8l 3 89714 89; 4]15 ob;, 9574, 3 A5 %s$42.% 303 08,

Exampl e 2(
(3R) - 1-Dut ¢|5422.50,d). IB«0-83; [.82R) 5511 I$9elr @ yi-05-@ ¢ | dexyl met hyl ) - 9- (4- (4-

trifl uororrEt hoxyF%?ngy) phenyl methyl )-1,4,9-triazaspiro[5. 5] undecane

hydr ochl or 0.77 (ethyl acetate:nmethanol =10:1); 35 NVR(CD3CD): 6
7.53, 7. 31(3R)-L-bnty230d1040-B5((1R)- O-hydi@xy4d; cy@i@@xﬂn&ﬂ}ym%&{@- 05, 2.49-1.91,
1.84-1. 60, 3R) -
| - butyl - n‘étlg}?%a):l('% Ia(n%inaﬁz n%th%ﬁkjf@meﬁgffly)ﬁf&m%&hgl()]i %b—tn%sﬂl%[%ﬁr%gpazxe (3R)
-cycl ohexyﬂlmn@lpyldg (4- (4-carboxy-2,6

di met h phq@@ﬂ@mh@&ﬂ%){n&hm%ﬂorj)azasp| ro[ 5. 5] undecane hydrochl ori de
TLC et hyl acet at e; 7.82, 7.55, 6.8

4.29. 4 15 RESDHRY %9?57:?166 4437@§,é9é86 93, %@934% 3.98, 37883.31.5p55- 340
2.48-2.32 321773 12. 2093.9022 13, 730-1165047-205 10194.8516.95- 0. 80. anor phous

ft t t 180-194C Exanple 2(163
?gR)-ePI but M-s ((1R) - 1- hyifﬁxi Ifcycl)ohexyl met hyl ) - 9- (4- (4- 10
br onophen 0)@/3)9 hen;{dl-mﬂ tiplkp-33((IR B thytlazadpe ywebitexpmetdds-aAe-(ydr ochl ori de
TLC 0.8 60;7.50, 7.09,
6. 97, Rit% By )EE‘l’ ﬁer@n{}iﬁﬁgﬁ',@g‘)— %‘aéé)f’“ﬁtgh@(‘g%%i gh’édsg%l"‘idezz 2.18-1. 88,
1.82-1.62, 'ILCBGLfl) I%(eﬂmlemtaemthmoeﬂo 1E£xarrp| e 2(164) 15
(3R) - 1-but OB 05%49(31& 474@%%%915 §%§) thx?gé‘f]zhiﬁ' B5%:4 40, ($3£87ROXY

-4- et hoxyp e oxy en [ met'h friazaspirod undécane

hydr ochl or 2de-2.30.C 9@, b@Z(lcﬂf dr5(9fb94nl %Pﬁén Pe£.82): NVR(CD3OD): 5
7.48-7. 40, Ez{a%leg(lg@ 6.91, 4.29, 4.15, 3.97, 3.85, 3.72, 3.58-3.38, 3.26,

20  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(3-carboxy-2-
propynyloxy)phenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.40 (n-butanol:acetic acid:water=4:2:1);
NMR(CDs0OD): & 7.51, 7.11, 4.97, 430, 415, 3.98, 3.73, 3.56-3.38, 3.30-3.09, 2.52-2.18,
2.18-1.88, 1.86-1.60, 1.50-1.06, 1.05-0.80, 0.95.

25  Example 2(160)

( (3R)-1-butyl-2,5-dicxo-3-((1R}-1-hydroxy-1-cyclohexylmethyl)-9-(4-(2-

methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5}undecane hydrochloride
TLC: Rf 0.67 (dichloromethane:methanol=10:1);
NMR(CD;OD): 8 7.45, 7.24, 7.13, 7.08-6.94, 6.90, 4.29, 4.15, 3.97, 3.75, 3.73, 3.58-3.39,

30 3.30-3.10, 2.52-2.20, 2.17-1.87, 1.82-1.60, 1.50-1.06, 1.04-0.78, 0.95.
Example 2(161)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
trifluoromethoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro{ 5. 5Jundecane hydrochloride
TLC: Rf 0.77 (ethyl acetate:methanol=10:1);

35 NMR(CDsOD): &6 7.53, 7.31, 7.11, 4.30, 4.15, 3.94, 3.70, 3.53-3.34, 3.25-3.05, 2.49-1.91,
1.84-1.60, 1.50-1.21, 0.96, 1.05-0.80.
Example 2(162)
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3.18, 2.52-2.19, 2.18-1.84, 1.84-1.58, 1.50-1.08, 1.04-0.80, 0.95. 2

Exanpl e 2( 165) 95MAR2007
(3R) - 1- butyl -2, 5-di oxo- 3-((1R) - 1- hydroxy-1 -cycl ohexyl net hyl ) -9- (4-( 2-
carboxyphenoxy)phenylnethyl)-1,4,9-triazaspiro[5.5]undecane hydr ochl ori de
TLC. Rf 0.41 (dichloronethane: net hanol =5:1); NVR(CD3OD): 5 7.95, 7.58, 7.48,
7.31, 7.07, 6.99, 4.31, 4.15, 3.99, 3.74, 3.54-3.09, 2.50- 25 1.15,

éeggr Obgg (3R &%mﬁxgm;@go%x(m)ﬁxa ! %}»ﬁy $(c§lgﬁhe>@ymm9l)s,a(m(zpé£s§§uz g as
i i i vatives
respecti ve ‘WeﬁEﬁ’Zﬂr@aﬂxéPHW‘g #‘Bﬁnlyfgﬁﬂ F?'%?%&W&Eﬂmg’ﬁ{g{%ﬁ Ed&nd using the

cor r esponding: R0 68 (etayl acataterdsthagslpedd;i vel y i nstead of the conpound
prepared i enc I , A fol | oy C o} S t.he t
D oot on mcﬁbg)ngdiggggﬁpl%e&Bﬁﬁ 4 P41 PY8 3% 5CIMROYBES; 8% SHR° s L35
(3R) - 1-fet hy 632, B di4(8x2:)332(1(711?)29—]2—.0‘]@/(111‘7@;(}/.-50—1@09 DoHek Pboesthyl ) - 9- (4- (4-

car boxypheno%%)iglpenyl methyl )-1,4,9-triazaspiro[5. 5] undecane hydrochl ori de
-68 15 MAR'2 OHOO- CH3 O NOH NNH HJ OTLC Rf 0.66

(di chl or onstftening:pomdt dwomdl 82+194°C NVR(CD3COD): S 8.03, 7.61, 7.17, 7.07, 4.37,
4.15, 4. 00Ex§mﬁ§2($3§3 3.49-3.45, 3.33-3.26, 2.50-2.38, 2.17-1.93,

1.80-1. 65, 00-0.87. 5 Exanple 3(
7-butyl - 8, @@)dq @J&EL%5(51407(%31{&335/1 byﬁrﬁmémélﬁiwm@mbw)%wew net hyl - 3, 7, 15-

triazad Splbrwfi! N% Hﬁﬁ?eﬂ%ﬁs)alﬂa dwﬁ&&g%fg 5]@1@@1’;&& }ﬁro&l&lde( ethyl acetate:

met hanol = 10: 1 36, 3.95-3. 80,
3. 55- 3. 35, TbC 91'0 qu @eﬂwnalﬂéd 10 1. 80 1 30, 0.95. Exanple 3(3) (3

S) - 1- but Kl {}1_;0))90637 60-YR0; T-dvy dramwi-3u; ayis|, oo Bl meimgl) 39- € 46,(#19, 2.52-
CacDoRYPreRsY IS TShV iy Be b dnon 8l o, clundecane Fydroehigride,
7.07, 4. 37Exaﬂm§l9,2(m408 3.71, 3.64-3.41, 122, 2.58-2.41,
15 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(2-carboxy-4-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.62 (chloroform: methanol=5:1);
NMR(CD;0D}: & 7.48-7.40, 7.17, 7.05, 6.91, 4.29, 4.15, 3.97, 3.85, 3.72, 3.58-3.38, 3.26,
3.18,2.52-2.19, 2.18-1.84, 1.84-1.58, 1.50-1.08, 1.04-0.80, 0.95.
20  Example 2(165)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-(2-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.41 (dichloromethane:methanol=5:1);
NMR(CD;0D): § 7.95, 7.58, 7.48, 7.31, 7.07, 6.99, 431, 4.15, 3.99, 3.74, 3.54-3.09, 2.50-
25 1.15,1.00-0.87,0.95.
( Example 3(1) - Example 3(207)

By the same procedure as described in Example 2 using the corresponding

aldehyde derivatives respectively instead of N-(4-formylphenyl)methanesulfonamide and
using the corresponding amine derivatives respectively instead of the compound prepared in

30 Reference Example 2, the following compounds of the present invention were obtained.

Example 3(1)
(3R)-1-ethyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
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2.33, 2.21-1.97, 1.83-1.60, 1.54-1.10, 1.05-0.84, 0.95. Exanple 3(4) :niir 2007
(3R)-1-butyl-2,5-dioxo-3-((1 S)-1-hydroxy-I -cycl ohexyl net hyl) - 9-(4-1(4M

car boxyphenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de

20 TLC. Rf0.38 (chloroform nethanol =10:1); NVR(CD3OD): S 8.04, 7.61, 7.18,
7.07, 4.37, 4.09, 4.08, 3.71, 3.64-3.41, 3.22, 2.58-2.41, 2.33, 2.21-1.97,
1.83-1.60, 1.54-1.10, 1.05-0.84, 0.95. Exanple 3(5) (3K)_

1- met hyl - 2, 5- di oxo- 3- (P1R) - TYRJr oxy- | - cycl ohexyl met hyl) - 9- (4-(4- 25

A-Q-chri azaspi ro[ 5. 5] undecane hydrochl ori de
TLC. Rf 0.55 (dichlor N et hapol =4: 1) ; NVR( oD): S 8.03, 7.60,

7.18, 7.07, 4.38, 4.177 3.99, 3.79, O- 3. 46, 3.28,32.95, 2.60- 2. 36,
2.12-1.94, 1.80-1.64, 1.38-1.18, 1. 8. anp{e 3(8) -69 15 MAR 2007
(3R) - 1- (2- et hyl sul f onyl am noet hyl )- /di 0x0-3- ( C4RLZ1- hy dypoxy-

| - cycl ohexyl nethyl)-9 / s

(4- (4- et hyl ami nocar bonyl phenoxy) phenyl methl ) - 1.4, 9- t/iaiaspi r o[ 5. 5] undecan
e hydrochloride TLC. Rf 0.35 (chloroform —~NQPeti 6—agi d=20:2:1); 5
NVR(CD3OD): 8 7.84, 7.57, 7.15, 7.07, 448, 4.18,74.02, 3.
3.55-3.10, 2.95, 2.91, 2.56-2.36, 2.34-2.10, 2.10-1.88,
1.40-1.10, 1.05-0.80. Exanple 3(7)

(3R) - 1- et YJC: R %66 @ichiGrofreltRhe: irefhagbexyr)] - cycl ohexyl net hyl ) - 9- (4-

met hyl sul f ' enyl hyl }.-.1, 4, Q-tr) pir .p] undecape

hydr ochl or %ﬁgbﬁﬁ? #dﬂg?f{le?rﬁl’ %é)%etd‘ 72:%@313 ﬁéﬁgsj? l'1;)‘% %&(%@?3-3§5,
7.49, 7.332.0-228, 217-6,933180;1.65, 6484-B]371-R-887. 3.26, 3.00, 2.95, 2.49, 2.36-
2.31, 250541.9 »30-1.66, 1.33-1.14, 1.00-0.88. Exanple 3(8)

(3R) - 1-et hyi=2,5- X0- 3- &1R)-1- hydr oxy-1| -cycl ohexyl met hyl )-9-(4- 15

met hyl sul f Griyitars, hodinseyd-tre(4miethy laminocarbana e poropensinethideand 5-

hydr ochl or W&agils&o[@f_z.%%@xg&mg h?ﬁ'ﬂ?@éhﬁ;rﬁfemt hanol =4: 1); NMR(CD3CD): 5
7.53, 7.34, 4.32, 4.15, 3.98, 3.77-3.59, 3.45-3.41, 3.33, 3.27, 3.01, 2.49-
2.26, 2. 15TLGRI03Berthy] ggetate:mpabanokg0:1); 00- 0. 86. Exanpl e 3(9) 20

(3R) - 1- pr opyNRZCH;ODPXP7 84 (147 14, ydr £#28-1 953 F00h 83y yebnl 2 59-A 4 2.14-1 94,
nmet hyl ?S#l f onyl ?%nog enyl methyl )-1, 4, 9-triazaspiro[ 5. 5] undecane

hydr oc or il F Y- 0.50 (ethyl acetate:nmethanol =4:1); NVR(CD3CD): 8
7.52, 7.35Ex4md%3(8)15, 3.99, 3.74, 3.46-3.42, 3.28, 3.11, 3.01, 2.49-2.28,

(35)-1-butyl-2,5-dioxo-3-{(1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.38 (chioroform:methanol=10:1);

15  NMR(CD;OD): & 8.04, 7.61, 7.18, 7.07, 4.37, 4.09, 4.08, 3.71, 3.64-3.41, 322, 2.58-2.41,
2.33,2.21-1.97, 1.83-1.60, 1.54-1.10, 1.05-0.84, 0.95.
Example 3(4
(3R)-1-butyl-2,5-dioxo-3-((18)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenoxy)phenylmethyt)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

20 TLC: Rf0.38 (chioroform:methancl=10:1});
NMR(CD;OD): § 8.04, 7.61, 7.18, 7.07, 4.37, 4.09, 4.08, 3.71, 3.64-3.41, 3.22, 2.58-2.41,
2.33,2.21-1.97, 1.83-1.60, 1.54-1.10, 1.05-0.84, 0.95.
Example 3(5)
(3R)-1-methyl-2, 5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

25  carboxyphenoxy)phenylmethyl)-1,4,9-triazaspirofS.5]undecane hydrochloride
TLC: Rf 0.55 (dichloromethane:methanol=4:1);
NMR(CD;0D): 6 8.03, 7.60, 7.18, 7.07, 4.38, 4.17, 3.99, 3.79, 3.50-3.46, 3.26, 2.95, 2.60-
2.36,2.12-1.94, 1.80-1.64, 1.38-1.18, 1.00-0.88.

Example 3(6)

-69-



2.14-1.91, 1.80-1.64, 1.47-1.18, 1.00-0.87. 25 Exanple 3(10) 15 MAR 2007
(3R) - 1-net hyl - 2, 5-di oxo-3- ((I R) - 1- hydr oxy- | - cycl ohexyl net hyl ) - 9- (4- ( 4-

met hyl sul f onyl am nophenoxy) phenyl net hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochl oride TLC Rf0.41 (ethyl acetate: nethanol=4: 1); NVR(CD3OD): 6
7.48, 7.28, 7.04, 7.02, 4.18, 4.16, 3.75, 3.58, 3.34-3.33, 3.26, 2.95, 2.94,
30 2.52-2.23, 2.04-1.92, 1.80-1.64, 1.34-1.14, 1.01-0.87. Exanple 3(11)

(3R) - 1-et hyRy)4 Q=@ Quﬁoﬁyﬁzﬂ:ﬂhokﬁlkib}@fmﬂiﬁxb $a¢kpmafymfd@thy alor&x AndtKy])-9-
met hyl sul f gnyl am no eno i azas ndecane

hydr ochl ored-mea %i‘%g?’{&?‘ly \BIYI)EI é‘yﬁljﬁa?;ﬁé’lﬂz@ﬁp TO30D): 6
7.53, 7.2%ydlodoride. 03, 4.32, 4.15, 3 98, 3.76-3.60, 3. 46 3.42, 3.33, 3.29,

2.95, 2. 4%[]%%01;{0%53((91lor0?0rm I%et%anc;l acetic acui;gZO]Z ?‘)6 1.00-0.87. Exarrpl e 3(12)

-70 15
(3R) - 15pr AVIR(EDEOM)0R 6L 84, (T 4R) 7. 15, HY 07, 0% 36,1 4. 83 c4. 6h ek §3-Aes8hpl 95-010,42.94 2.91,

t hyl sul f I 1) 9 5. 5] und
LTI P TSR A L g ol oL

7.52, 7. 2%xamme3(7). 03, 4.30, 4. 15, 394 3.70, 3.49-3.41, 3.29, 3.14, 2.95,
5 2.48-2. 4 le 3(13
23 1. but % )4 -hémin- 33 95. d&x@@ Shl@ -hyd %&élog&r%gﬂmﬁﬁyg ﬁ?ﬁp ‘(5‘4 E4_)

car boxyphernetmsplﬁ@mmrﬁ@pﬁmw Imethyb 11-:4 ?é@%@mimﬁf §]151]d9¢?@é@ad@chg¢aﬂ@c hl ori de
TLC. Rb 0. ﬁﬁc(phbQw&aymceﬁ&tmam@ﬁowq%gm d=20:2:1); 10 NVR(CD3CD): 6

000, 7. 550 B, oS8 A L S 88, 5 50, 380320, 2 002,35 2.0, A, 7

-((1R) - 1- hy8lr,ax5-2.9221. 401360 Y 13pr 10 py 11) 606 88 - ( 4-
met hyl am rﬁcar t{ogl@;phenoxy) phenyl methyl )-1, 4, 9-triazaspiro[5. 5] undecane
Hydr ochl or LC. Rf 0.56 (chloroform nethanol: acetic acid=20:2: 1);
NVR( CD30D) (3RJ- 17etByil; 2, 3-dox0- F-((A R )- 17hy@iToxy4 1 8FcloexilimetByl3®-(43. 77, 3. 50- 3. 30,

?3?5 ’ f%(g]‘ﬁ %Vggg%@g‘ﬁ “°§h%‘q’d4‘ gt)é’ ’i?ﬁ}zgi‘gﬁ";;dr Xy~ +a%e%&?@?lél>?§‘ frethyl )-9-(4

-(4- 20 caTIbﬁxBLf) @ﬁdﬁtil)’lpﬁ@éﬁpq methpyolyF4:1).4, 9-tri azaspi ro[ 5. 5] undecane

nyar ochl ot @0y 807,93, 1Sk chigrars! 1oa% mRERaNals 4) 13 MV%@% - 26,

8,03, 7.60. 7. 7738 4. 16 84-3 75
2.55-2. 35, 2%6:1%1511@ 1§0é06511é§ 138, 5100010556 1. 00- 0. 87
Example 3(9)

20  (3R)-1-propyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
methylsulfonylaminophenylmethyl)-1,4,9-triazaspiro{S.5]undecane hydrochloride
TLC: Rf 0.50 (ethy! acetate:methanol=4:1);
NMR(CD;OD): § 7.52, 7.35, 4.32, 4.15, 3.99, 3.74, 3.46-3.42, 3.28, 3.11, 3.01, 2.49-2.28,
2.14-1.91, 1.80-1.64, 1.47-1.18, 1.00-0.87.

25  Example 3(10)

( (3R)-1-methyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

methylsulfonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.41 (ethyl acetate:methanol=4:1),
NMR(CD;OD): § 7.48, 7.28, 7.04, 7.02, 4,18, 4.16, 3.75, 3.58, 3.34-3.33, 3.26, 2.95, 2.94,

30 2.52-2.23,2.04-1.92,1.80-1.64, 1.34-1.14, 1.01-0.87.
Example 3(11}
(3R)-1-ethyi-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylsulfonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.62 (ethy! acetate:methanol=4:1);

35 NMR(CD;ODj): & 7.53, 7.29, 7.06, 7.03, 4.32, 4,15, 3.98, 3.76-3.60, 3.46-3.42, 3.33, 3.29,
2.95,2.48-225,2.16-1.92, 1.80-1.64, 1.39-1.16, 1.00-0.87.
Example 3(12)
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Exanpl e 3(16) 25

(3R) - 1- but yl - 2, 5- di 0x0- 3- (( 1R) - 1- hydr oxy- | - cycl ohept yl net hyl ) - 9- (4- (43 MAR 2007
car boxyphenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de
TLC. Rf 0.28 (dichloronethane: nmethanol= 10: 1); NVR(CD3OD): 6 8.03, 7.59,
7.18, 7.07, 4.37, 4.15, 4.02, 3.76, 3.58-3.44, 3.30-3.07, 2.51- 1.17, 0.96.
30 Exanple 3(17)

(?ﬂ1 I1 but y3R)21-pr pﬁ@-(ﬁoﬁ{ iﬁlr}ﬂ) hyigd -1%@%&@%@%1)@(4155) 59 (g (4-

e anmi nocar eno e t %lz riaz undeca
hydr)c/)chl or & Y?SFE% IRF“”@PPX‘QE[(’E’S ) lhi fe- H@FWHSFSS*%S ne @%: 3
7.84, 7.58TLT: R$0 74 @thy! dcebdie . mthbhol=4:102, 3.75, 3.55-3.44, 3.30- 3 10, 2.91,
35 2,50-1. 1

(3R 1- but SPBCIRRL S 380 18- 70, B3P 1472 343 ok %—9&%&&%@9%@-@4 )-
9-(4- (%4 carBex¥hlRenbk ) ph8onlodel K041) 141 14190.87.i azaspi ro[ 5. 5] undecane

hyd hl MAR 2007 TLC Rf 0.17 t hyl t at th | =2: 1
NK/Rr 8%30(?’15_@%1%%@7 59, 7.15, 7.05, 4.32, Sfe17y 43-88 g Slne3 ?80 )
3. 52 3. 37, (R)3Dbatyk2,5-dipx&6-($118] -hedrogy-212-8meethyigop@l) 94(4-@xanpl e 309) 5
(93(R21 g' 4? ut Xérng)%hghmplgenﬁlﬂ@yl}'l W@Ex@:f%sﬂm{§ 5ﬁ1née£¥9[1§’d%81¥81119@exy| ) met hyl') -
net hyl ani nd&&: BéRyi3pleblesstoymmetanabeqeyic peid=20:8-19y i azaspi r o[ 5. 5] undecane

hydr ocm or N@L@R(ldib:@nj?fs 90637(s€t hyl, aeet atla '.T%Eh@@@ 3“%033)20 WRI £83Bhp, 1370_
7.84, .35, 4.17, 4.01- 3.20, 2.91,

2.51. 1 30 1@ 98! 9:1‘%) %xarrpl e 3(20)
(3R) - 1- but gkadpl-1i4xo- 3- ((1R) 1- hydr oxy- I-adanantyl met hyl ) - 9- (4- (4-

carbox he henyl 4 ecane hydrochl ori de
e R’ o, M@H&Yﬁ%éﬁ REHE hiﬁ%mxﬂaéﬁ @@ 0760 717,
7.07, 4. 37methyl8nindc&BonBpidoxBphdsydméhyl)3l, ae-tﬁazaéplrd{SSQimdtﬁarﬁ h;rﬁrochlorlde

(3R) - 110t I R R hetingl apetic scld=202 0 1 ety )0 (4 (4.

nethylan1nb@éRBBmyi@héhaﬂﬁ)aﬁanyﬂﬁe?ﬂyJ&31,ﬂlﬂii?éaiﬁéﬁi%bPSOSP&ﬁdé@énéGG
hydrochl orbdg 1 ¥bG 3830 db 644(ethyl acetate: methanol =2: 1); 20 NMR(CD3QD): 5
7.84, 7.59, 7:15, 7.07,7°4.36, 4.18, 3.98, 3.77, 3.53-3.40, 3.30-3.25, 2.91,
2.54.2. 10, Example3(3%) 0. 95. Exanpl e 3(22)

(3R)-1-(3-hydroxybutyl)-2,5-dioxo-3-({1R)-1-hydroxy- 1-cyclohexylmethy!)-9-(4-(4-
20  carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.61 (dichloromethane:methanol=5:1);
NMR(CD;0D): 8 8.03, 7.60, 7.18, 7.07, 4.38, 4.16, 3.98, 3.84.3.75, 3.61 -3.45, 3.34, 3.26,
2.55-2.35,2.16-1.92, 1.80-1.63, 1.50-1.17, 1.00-0.87.
Example 3{16)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cycloheptylmethyl)-9-(4-(4-
{ carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5lundecane hydrochloride
TLC: Rf 0.28 (dichloromethane:methanol=10:1),
NMR(CD;OD): & 8.03, 7.59, 7.18, 7.07, 4.37, 4.15, 4.02, 3.76, 3.58-3.44, 3.30-3.07, 2.51-
1.17, 0.96.
30 Example 3(17)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1 -cycloheptylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-tnazaspiro[5. 5Jundecane hydrochloride
TLC: Rf 0.49 (dichloromethane: methanol=10:1);
NMR(CDs0OD): & 7.84, 7.58, 7.15, 7.07, 436, 4.15, 4.02, 3.75, 3.55-3.44, 3.30-3.10, 2.91,
35 2.50-1.21, 095,
Example 3(18)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cis-4-hydroxycyclohexyl)methyl)-9-(4-(4-
carboxyphenoxy)phenyimethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
-71-




(3R) - 1- butyl -2,5-di oxo-3-((1R)-1-hydroxy-I|-phenyl net hyl)-9-(4-(4- 15 MAR 2007
nmet hyl am nocar bonyl phenoxy) phenyl net hyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane
hydrochl ori de 25 TLC. Rf 0.17 (dichloromethane: nethanol= 10: 1);
NVR(CD3OD): 5 7.84, 7.54, 7.36-7.24, 7.11, 7.06, 5.23, 4.41, 4.25, 3.80,
3.49-3.05, 2.91, 2.30, 2.01, 1.74, 1.50-1.25,0.93,-0.02. Exanple 3(23)
(3R)-1-butyl -2, 5-di oxo-3-((1R)-1-hydroxy-1-(trans-4-hydroxycycl ohexyl) net hyl
%1- g- ( 4}“( 4-171(,3}@ mmclw ]@%Eaﬂgébé)rﬁ&ﬁmdlﬂﬁﬂt?w )-1,4,9-tri ?zgsr)il; o[ alvg] geocDane5
ydr ochl or.i - R c r e; ol=3 :1); ;
8 03, 7. 63MR( t);OP_ o§,8-§2.=3%?é,4.ﬁ, ?g.g»g‘!r-?ge‘:“%f&gs%ﬁls.347_LQ: R5%p.3 zéﬁ9-3)21.758-
2.43, 2.12»40-683,2.1401.80933, 0.995. Exanple 3(24) 35
§3§) ( i ?ztﬁ/)!a}nzﬁlgﬁﬂﬁxo- 3-((1R) - 1- hydroxy-I-(trans-4-hydroxycycl ohexyl ) net hyl
net hyl &m nERa1 Hanylkhbelimooyd-HHi B -t dwyh ) - dis-4-18-dtoxiyazdsipxy izt iy] Wode¢ane
o oot oy TiSpcalouoha G20, LIRSSkl d Byl SR 207
2.90, 2.41TIRCRf0.42 (@byllaceatemetidndd=81); 0. 95. Exanpl e 3(25)
(3R) -1 - but RXe- ( - yeRex - I ap, 1y h)- £ -
car boxyphenoxgggﬁggﬁl ?re?ﬁf/l ’;LE% %lg’ ?P?aﬁgé’p?gg’[ ggg]%u%ddg%ﬁngB)ﬁngggé(grzl%lé
TLC. Rf 0.201180h§5acet at e: met hanol =2: 1) ; NVR(CD30D): S 8.03, 7.64, 7.17,
7.07, 16. S3hxsmptd 3(2192, 3.80, 3.54-3.34, 3.14, 2.61-2.43, 2.35, 2.15,
1.70-1.49,71.49-T. 1.09 .96, 0.60-0.43, 0.33, 0.24. Exanple 3(26) 10
(3R) - 1- but(QR)é:@tﬂr%§@!@20(%-ia}’3~ﬂ:%gﬂa9wyﬂéa%%YWW?%ﬁy| )-9- (4-(4-
et hyl am nQegnReRtoRiphexynetiEMy] ARt aspite[, Snidecazas@rddidide] undecane
hydr ochl Or-l-]fi(‘;- ‘5:5&9 10. 62 (et tﬂ%' Ig%?gat e: met hanol =2:'1); NVR(CD30D): S
7.84, 7.61 LG BRYUAG (ghyl apeige mothanol=5 155 '3 g1, 3.54-3.40, 3.37, 3.13, 2.91,
2. 55-2. 30, NRIRKED,0Dj1618.848,7.40,4B17,. BR7, 437,04 18). PR, 076G M-330, 6.388.24).2%- 15

Bxanplyg 3 1sButyl -2, 5-d iox0-3 -((1
R) ?T)@dr 532331/621(%%%?%%?; 3/ 9-(4.(4.I oxo-3 -({

met hyl am ngsampesd{@lphenoxy) phenyl net hyl )-1, 4, 9-tri azaspi r o[ 5. 5] undecane
hydr ochl ori;gde.1. -2 Rididk 3B (R NYAy RESL 882 BRI PARRNTRY XA 4 NVR( CD30D) : 5
7.84, 7. eod, 3.115,,97.’07,1 4. 36(;(( . 1401 g 76?1 3. 6@5%%%4 3.20, 2.91, 2.55-
20 2.10, 1r_ngt(l}y]@pg@gcadqogg!phgg@q)p]@pg@etguiM;%tr@g@@)ro[5.S]undecane hydrochloride

(3R) - 1- butyle2r bo G4 QefylrcklafeBhethaiyi€z Qxy - 2- et hyl but yl) - 9- (4- (4-
20 NMR(CD;0D): & 7.84, 7.59, 7.15, 7.07, 436, 4.18, 3.98, 3.77, 3.53-3.40, 3.30-3.25, 2.91,
2.54-2.10, 1.95-1.33, 0.95.
Example 3(22)
(3R)-1-butyl-2,5-diox0-3-((1R)-1-hydroxy-1-phenylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
25 TLC: Rf0.17 (dichloromethane:methanol=10:1);
{ NMR(CDs;0OD): § 7.84, 7.54, 7.36-7.24, 7.11, 7.06, 5.23, 4.4], 4.25, 3.80, 3.49-3.05, 2.91,
2.30,2.01, 1.74, 1.50-1.25, 0.93, -0.02.
Example 3(23)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(trans-4-hydroxycyclohexyl)methyl)-9-(4-(4-
30  carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro(5.5]undecane hydrochloride
TLC: Rf 0.27 (dichloromethane:methanol=3:1);
NMR(CD;0D): & 8.03, 7.62, 7.15, 7.07, 436, 4.14, 3.97, 3.71, 3.57-3.41, 3.30-3.24, 2.58-
2.43 2.12-1.68, 1.40-0.93, 0.95.
Example 3(24)
35  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(trans-4-hydroxycyclohexyl)methy!)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5. 5Jundecane hydrochloride
TLC: Rf 0.77 (dichloromethane: methanol=3:1);
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car boxyphenoxy) phenyl net hyl )-1,4,9-tri azaspi ro[ 5. 5] undecane hydrochl qg gﬁl‘izom
TLC. Rf 0.70 (dichloronethane: net hanol : water=8:2:0.1); 25 NVR(CD30D):

8.04, 7.61, 7.18, 7.07, 4.37, 4.14, 4.01, 3.76, 3.60-3.40, 3.20, 2.60-2.10,
1.80-1.30, 0.95, 0.88, 0.85. Exanple 3(29)

(3R) - 1- butyl -2, 5-di oxo-3- ((1R)-1- hydroxy-I|-(furan-3-yl)nethyl)-9-(4-(4-

met hyl am nocar bonyl phenoxy) phenyl nethyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane

hydr ochl or NAR(@E0;TD: Rfszp 73D, (eashyn.0dacielatden et 6mmn ok =5.30)3. 2A\NRIECDBPDY 255
7.84, 75720%4é3 %8,9 éSQ. 707 6.38, 5.18, 4.34, 4.32, 3.85-3.70, 350-
3.20, 2.91 2659918621 20, 1.05, 0.93. Exanple 3(30) (3R)-1-butyl -

5-di oxo- 3- @gﬂm@&ﬂ%ydroxy | -(furan-3-yl)nethyl)-9-(4- (4 35

car boxyphe hydr ochl ori de

e S g AR e RN R L e e (e e L S S A v

Z ig 27% 614carbogmhenom6ph@ybrxethﬂ) 38%,95rlzz§sp$§§]gg;1e®3§ hsdrlsghlgr(lz% 3.50- 3.20,
a e

(391 but 113 %@%ff&%@ﬂ *&3 a2 ) ) P

“(trans- 4 brfe;%;?}’ hyu)? 50(744(31 4.11, 3.92, 3.80, 3.54-3.34, 3.14, 2.61-2.43,

met hyl am ngegr bq's%h anwymhﬁwlvw byk) 0.60-6.43; bagagpi r o[ 5. 5] undecane
hydr ochl ori de’ 8 (ethyl acetate: mefhanol=4: 1): 5 NVR(CD3OD): 5

7. 84, 7605‘—@21&3%7 436 4.15, 4.00, 3.75, 3.57-3.36, 3.30-3.11, 2.91,
2 57 |21(4§ (2R B B-buB1-2%-3io%8-3 - 1RB1-hyddxydl -dRtchré@@imdthB-0¢488,- 0. 95, 0. 88.

e
( 3R) 1- but yrf?ﬂzvlgnmomowe'eefﬁsw)fhﬁ%wswbr1 PR OAdegRndNds P IoRde ny | )
-9-(4- (4- qah®OpsE(echyy potaayiethenbi-2) )1, 4, 9-tri azaspi ro[ 5. 5] undecane

N Coocp) MRRCRIODy E747 %807, Tag ¥ 11880 3 865 8360 38053361
3.30-3. 18, 22555313022)23@ 1 7A-148,1.48:1.32, 780,10.99 0.60-043,0.32 0.2, 02- 0. 89, 0. 95,
0. 88. a g 7

(3R)-1- 3-( } 1- hydro (1, 4- benzodl oxan-6-yl ) methyl)-9-(
4-(4- 1 5 (3R) | butyl 2 5 dioxo- -((1R)-1 hydroxy 2 ethylbutyl) 9-(4-(4-

net hyl am n%ﬁmﬂ&%e@ﬂghm@ﬁmh&@tm{h@11,,419Qn£ialsﬁ¥@[§méﬁrmﬁeéa&]hl/ga&%ﬁﬁsﬁae
hydr ochl ori dic ane: net hanol CD30D 6
7y84 7. 57T(17€ %%%ﬂﬁh chée@e% grgeg 4.34, 4.31, 4.25, 4.18, (3 81, )3 57,
3. 40- 3. 15, NMRICD20B%, 5 2.8827.60, 915, 1.0354.3620]4,04.08, 3.06,3t60-Exanpl2e, 3034).520

3R 1 ut hydr oxy- | - 14benzod|oxan6 | ) met hyl ) - 9-
Sf ()4 arb xklozﬁenoLg)?q%enyl(SJr%ER%ﬁ%I )yl 4, 5. trl(azaspl ro[ 5. 5]undec¥1n)e -9

hydr ochl or iEdemple 3(28)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspirof5.5jundecane hydrochloride
TLC: Rf 0.70 (dichloromethane:methanol;water=8:2:0.1);

25 NMR(CDiOD): § 8.04, 7.61, 7.18, 7.07, 437, 4.14, 4.01, 3.76, 3.60-3.40, 3.20, 2.60-2.10,

( 1.80-1.30, 0.95, 0.88, 0.85.

Example 3(29)
(3R}-1-butyl-2,5-diox0-3-((1R)-1-hydroxy-1-(furan-3-yl)methyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride

30 TLC: Rf0.31 (ethyl acetate:methanol=5:1);
NMR(CDsOD): & 7.84, 7.57, 7.44, 7.39, 7.13, 7.07, 6.38, 5.18, 4.34, 432, 3.85-3.70, 3.50-
3.20,2.91, 2.45-2.00, 1.50-1.20, 1.05, 0.93.
Example 3(30)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(furan-3-yl)methyl)-9-(4-(4-

35  carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]Jundecane hydrochloride
TLC: Rf 0.59 (dichloromethane:methanol:water=8:2:0.1);
NMR(CD;0D): & 8.04, 7.59, 7.44, 7.39, 7.16, 7.07, 6.38, 5,18, 4.34, 433, 3.89-3.70, 3.50-
3.20,2.45-2.00, 1.50-1.25, 1.10, 0.93.
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TLC. Rf 0. 11 (dichloronmethane: nethanol = 10 1) NIVR( CD3QOD) : 6 8. 03, %1
7.15, 7.06, 6.78-6.76, 5.10, 4.34, 4.33, 4.27, 4.18, 3.81, 3. A%)Mé 07
2.33, 2.03, 1.90, 1.55-1.20, 0.93, 0.35. 25 Exarrpl e 3(35)

(3R) -1 -butyl -2, 5-di oxo-3-((IR)-1-hydroxy-2-cycl ohexyl et hyl)-9-(4-(4-

car boxyphenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de
TLC. Rf 0.45 (dichloronethane: net hanol =5:1); NMR(CD3CD): 6 8.03, 7.60, 7.18,

7.07, 4.37g 3 %73é1§9 3.50-3.34, 2.49-2.36, 2.15, 1.82, 30 1.71-1.15,
1.02-0. 82, npl e 3(36)

(3R)-1- but (AR)?] -buigl-36ediax¢-B ARR )1 1-hydiowye) -(ans ¢iradibylyy cetieyy methyd-q-4-(4ret hy)

hydr ool or PSR RERAS KL RIERHARED iy mdi 114 SABERUSRID S RBATE RN achinids)
7. 84, 7 6oTL¢ RE0.48 (ethyl acege matipgols4dd, 3.50-3.34, 2.91, 2.50-2.36, 2.13,

1.81, NM@@ZDJOISW 50?§2 78095, 14E1@7Dh@63&3§)4064337§ %832%36 30-3.11, 2.91,
(3R) - 1- benzyl di‘'oxo- 3- I 'ret hyl") (4-(4

o F3 1T 55T S b
car boxypheRXsd phénp Adfny 3117841 §9>t]r’|15ai§§pip 'PSS%P Rde8%ne hydrochl ori de

TLC. Rf 0. RRatfieclptpr onet hane: met hanol = 10: 1) ; NVR(CD3OD): 6 8.03, 7.56,

32- 9, 33, 3.9 8-3. 32
2 62234 ot LA Ry EO Ak L N
(3R¥3 1- blﬁlt yirbaxﬁhén@mp}&nﬂrﬂﬂyl}iMy&imysp&opﬂw]ﬁng@??@y%dro&ﬂéﬂf( 3- o |
car box e | AZgS unaecane rochl ori de
e Reo. ggéyﬁggﬁ%geﬁé‘%dﬁg‘eﬂ?%‘?ﬁ%?ﬁéf a“@of)‘ﬁq 10 NVR( CD30D) : Y6 8. 04, 750,
7.27-7.12, NW(ED@B)?S 8.0997.63, 9873709, 43649413, 329, 37203.52-381®, 3.3D-558, 2.58-

2.47-2.13, 2%095.%; 1% gofg??ﬁﬁ)*‘?df?k? 3§38

(3R) - 1- but yI'- ’droxy)gg 0ﬁeny?propyl) 9- (4-(4-
mét hyl ami n enoxy) phenyl net hyl )-1, 4, 9-triazaspi ro[ 5. 5] undecane

hydrochl or tﬁ? ﬂ-@ut}l—gfi -&thx &) 35(;511()d1 %g&r‘ayﬁgtlm%o&%&m{% gmeﬂﬁ} )- %4 (4

NIVR( CD3OD) 36, 3 3. 49- 3. 34,
3.27, PO o1methyl ammogarbwl@h%gx@ph@ﬂ@e@slhl;"si trl@agam[ﬁmp@rls(ﬂw)ochlorlde
(3R) - 1- but €2 RF-0H2904 Q:hﬁ)'ré&léﬂ)mékmaﬁﬁﬂa*l’ez ;(tetrahydropyran-4-yl)ethyl)-9-(4

hydr ochl S?Eﬁiﬁéﬁ%%i%?y%*? 33 {als ﬁ"é%ﬂit%ﬁétﬂﬁnﬁsﬁ' 4 Yektop 23; 338, TpL. 357,

3.40-3.15,2.91, 2.34,2.02, 1.91, 1.55-1.20, 0.93, 0.34.
Example 3(34)

20  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(1,4-benzodioxan-6-yl)methy!)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.11 (dichloromethane:methanol=10:1);
NMR(CD;0OD): & 8.03, 7.58, 7.15, 7.06, 6.78-6.76, 5.10, 4.34, 4.33, 427, 4.18, 3.81, 3.58,
3.40-3.10, 2.33, 2.03, 1.90, 1.55-1.20, 0.93, 0.35.

25 Example 3(35)

( (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-cyclohexylethyl)-9-(4-(4-

carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.45 (dichloromethane:methanol=5:1);,
NMR(CD;OD): & 8.03, 7.60, 7.18, 7.07, 4.37, 3.97-3.79, 3.50-3.34, 2.49-2.36, 2.15, 1.82,

30  1.71-1.15, 1.02-0.82, 0.95.
Example 3(36)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-cyclohexylethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]Jundecane hydrochloride
TLC: Rf 0.79 (dichloromethane:methanol=5:1);

35 NMR(CD;OD): 8 7.84, 7.60, 7.15, 7.07, 4.36, 3.98-3.80, 3.50-3.34, 2.91, 2.50-2.36, 2.13,
1.81,1.71-1.15, 1.01-0.82, 0.95.
Example 3(37)
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NVR(CD30OD): 6 8.04, 7.61, 7.18, 7.07, 4.37, 3.98-3.80, 3.60-3.30, 2.535mArR07
2.16, 1.85-1.10, 0.96. Exanple 3(41) 25

(3R) - 1- butyl -2, 5-di oxo- 3-((1R) - 1- hydr oxy- 2- (t etrahydropyran-4-yl)ethyl)-9-(4
-(4- et hyl am nocar bonyl phenoxy) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochloride TLC Rf 0.24 (dichloronethane: nethanol = 10: 1); NVR(CD30D):

6 7.84, 7.60, 7.15, 7.07, 4.36, 4.10-3.80, 3.60-3.30, 2.91, 2.55-2.30, 2.16,
1.90-1. 10, ﬁ(ﬁﬁbe&?l E&ﬂ%k@-ﬁ(((ﬂﬁ)—l -hydroxy-1-cyclohexylmethyl)-9-(4-(4-

f:grR %)oiygﬁteﬁ%r}?z’})gﬂ%hox Eﬁé’ ‘%y]i 191 ?}nagé%rgfféf%d%ﬁaa%h@rgﬁlg% %r ochl ori de

TLC. Rf 0.28Q (RtﬂOcﬂSo(fdmhlnrnmbﬁmnﬂmedEﬁbleOziﬁgl d=10:1:1); NVR(CD30D): 6 8. 04,

7.62, 7. 171\@@@3@?@ géﬁzxs% 1827 &%%; Fbs, 3000458383323 %4 L78% 45350,

35 1.20, O

(3R) - 1- Hut 216273 B4, @65 d.63; tﬁlﬂ)mllr@@d}%(y-l -cycl obut yl net hyl ) - 9- (4- (4-

car boxyphe R rret hyI ) 1,4,9-triazaspiro[5.5]undecane hydrochl ori de
-75 15 MA but anol : acetic acid: water=4:2:1);

NVR( CD3CD) (3R5)-Bbop-25- @szo-ﬁ (1 R)-¥-hydroxy-3phenglpoeny39-66:(4-3. 73, 3. 68,

3. 53- 3. 40, é*bgﬁ%ph%n% \phet ﬁﬁeth?l}‘l&t @t%asp@ro}és*j]lxna@ean@h drockrsaapl e 3(44) 5
(3R) - 1- but di 0X0- 3- ¥ cis | cycl ohexyl ) net hyl )-9
Z(4- (4- LC:Rf0.29 (dzchloromethane methano(=10:1

met hyl e@ni neEdR (ODYOIHPH em«sm) syl ey, myl7oi 439 0baz B 793[354dﬁlauade<2@gg 80,

hydr ochl ori.d ( oroform met hanol =10: 1); NNR( d:)) 7.84,
7.60, 7.142 6% 8?‘%%41{36 5 fsi%’ ﬁ 00, 3.75, 3.57, 3.53-3.42. 3.22. 2.091,

2.55-2. 42, ERamdle ¥39Y, 1.93-1.26, 0.95, 0.94. 10 Exanpl e 3(45)

3R) - 1- but th | 9- (4- (4-
E’nét )hyl amung}'%t)rzl’gbut (Plzﬁj)é lggogég b%kgﬂ%xﬁ?yahe}t%r?ﬁﬂz g&} rof (5 5]( undecane
hydr ochl ormwehyla*mmoc@bo@lp r(oahlpd)bnzﬂmpml)rﬂe% aanmmm[i)sjumwr@w@m)chloﬁde 84,

761 {514m1 £ §bo 4 GncioRtugde BhindLio o1 3E§§n§fe9§ (25423 15
4

(3R)- 1- butM(@DdP]a)(cﬁﬁ'S(“( ﬂpg&fz@raaaxzm $ 86279843 88t BxiodB Ghe ) Adthy
)-9-(4-(4- 278, 2.64,249-2.12, 1.95-1.31, 0.95.

met hyl am ngcarf bpnyl phenoxy) phenyl net hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydr ochl or%éé—%i“—&?f 0. 68 (di chl oronet hane: met hanol =5:1); 20 NVR(CD3OD): 6

7.84, 7. 58(3R)-1dutyl-2(h.diofko36¢( 1R)-1hydrbx9R-(t@rahddropyah=-ByKethyl$-933,(43. 30- 3. 12,
20  carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5jundecane hydrochloride
TLC: Rf 0.58 (dichloromethane: methanol:water=8:2.0.1);
NMR(CD;0D): 6 8.04, 7.61, 7.18,7.07, 4.37, 3.98-3.80, 3.60-3.30, 2.55-2.30, 2.16, 1.85-1.10,
0.96.
Example 3(41)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-(tetrahydropyran-4-yl)ethyl)-9-(4-(4-
( methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]undecane hydrochloride
TLC: Rf 0.24 {dichloromethane:methanol=10:1);
NMR(CD;0D): § 7.84, 7.60, 7.15, 7.07, 4.36, 4.10-3.80, 3.60-3.30, 2.91, 2.55-2.30, 2.16,
1.60-1.10, 0.95.
30 Example 3(42)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-3-methylbutyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5lundecane hydrochloride
TLC: Rf 0.48 (chloroform:methanol:acetic acid=10:1:1);
NMR(CDs0D): 6 8.04, 7.62, 7.17, 7.07, 4.37, 3.98-3.78, 3.52-3.34, 2.55-2.30, 2.14, 1.82-1.31,
35 1.20,0.95,0.93, 0.90.
Example 3(43)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclobutylmethyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
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2.91, 2.50-1.98, 1.72-1.10, 0.96. Exanple 3(47) (3 R -1-butyl-2, 5-d i@k 07

-((1 R -1-hydroxy- | -(trans-4-nmethoxy cycl o hexy I)nethyl)-9-(4-(4-

car boxyphenoxy) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de 25

TLC: Rf 0.24 (dichloronethane: met hanol =5:1); NVR(CD3OD): 6 8.04, 7.60, 7.17,

7.07, 4.36, 4.14, 4.02, 3.74, 3.54-3.44, 3.33, 3.30-3.12, 2.52-1.98,

1.71-1.00, 0.96. Exanple 3(48) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-I-

CYELOFUt yl 'T?;,tdﬂ')ﬁf)O'?ﬂS‘ tdrfdl: a;f&ﬁc acid:water=4:2: 1 ¢ 5 q

met hyl am nocar bony X eny riazaspir . 5].undecan

hydr ochl or M\im? B §8 Oﬁ 9 c}r o%’%mﬂ' 33139 ﬁﬁmﬁ %\?gt? égva%ﬁg’]g’l"@? %2%) ?61

NVR( CD3CD) 2.8, 14842 37,.685- 1291@194 7.07, 4.35, 3.95, 3.90, 3.75, 3.68,

3.52-3.42, 3.28 .91, 2.75-2.38, 2.14-1.31, 0.95. Exanple 3(49) 35

(3R) - 1- but Mﬁ—gﬁo- 3-((IR) - 1- hydr oxy- | - (ci s- 4- et hoxycycl ohexyl ) met hyl ) - 9

- ( g- ( 4;] ? Caﬁglﬁxy?ﬁimﬁmbéﬂﬁ(ﬂﬁk}iwﬂﬂox% lﬁcwﬂmmeamldlmkﬂ)ﬁkﬂhﬂﬂéséﬂ%@- o
ydrochl ori : angy. Nl =5: R

2007 NVR( 6@@?r%r@%bgﬂﬁé9&%%9%@%%@7?22 .tgg%aqﬁ?%ﬁ%%%mﬁ‘?g?&ﬁ“ e

3. 54- 3. 15, TLG RO 3 (chioréform mietBsol-B0ahpl e 3(50) (3R)-1-butyl -2, 5-dioxo-3
“((1 Ry-1- %en -8 N seh; ZHQO%%Y%%“%X' éfdﬁgt "3‘57%)397(3‘1ﬁ§§4253 22, 2,91,

car boxyphenox rreth I’ triazaspiro] undecane rochl ori
TLC. Rf O. @é% ﬂ%hz el2@é>c?{5aﬁcﬂ4— 5. 1): NI\/R(CDBCD) 6 8.03, 7.58,

7.18, 7907,]3,&@%733(45)?4 4. 02 3.75, 3.57-3.15 , 2.50-0.93, 1.16, 0. 96.
Exampl e 3

(3R) - 1- but JBRp gyl G dmxp3r )R-y drogyyp-methyitanyl)-8:fd4y cy cl ohexyl ) met hyl ) - 9
-(4-(4- methylammocarbonylphenoxy)phenylmethyl) 1,4,9-triazaspiro{5.5]undecane hydrochioride

net hyl am no@gf%&&%p %)él% ﬁ mg ]g)y )-1, 49-tri azaspl ro[ 5. 5] undecane

hydr ochl or i (BFEHI t hane: net hanol =5: 1); NVR(CD30D) : 6

7. 84, 7 59 NNMRI@D;GDV75 48B6,6U. 715, HONA.38. 7S], 339"55.-73, 361-23912.01 52, 588)31,

2. 49-
(3R) - 1 Zlﬂqzjtqu?g?(gl %§ﬁ(%@é?r§? ﬁ?gﬁ"g‘% | - (trans-4-et hoxycycl ohexyl ) net hyl)

-9- (4- (4- Example 3(46)

hycr oohl or ) FHLEpy LD (R MBI e RSB GIEIGTE.
7,84, 7.59methylgminpcgrponylphenoxy)phgny!l alethy) B4 Periazaspigols. ﬁmdegar@ﬂiydgoch@r@em
20 1.16, O0.195C: Rf 0.68 (dichloromethane: methanol=5:1);

20 NMR(CD;0D): & 7.84, 7.58, 7.15, 7.07, 436, 4.14, 4.01, 3.74, 3.57-3.44, 333, 3.30-3.12,
2.91,2.50-1.98, 1.72-1.10, 0.96.
Example 3(47)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(trans-4-methoxycyclohexyl}methyl)-9-(4-(4-
carboxyphenoxy)phenyimethy!)-1,4,9-triazaspiro[S. 5Jundecane hydrochloride

25 TLC: Rf0.24 (dichloromethane:methanol=5:1);

{ NMR(CD;OD): § 8.04, 7.60, 7.17, 7.07, 4.36, 4.14, 4.02, 3.74, 3.54-3.44, 3.33, 3.30-3.12,
2.52-1.98, 1.71-1.00, 0.96.
Example 3(48)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclobutylmethyl)-9-(4-(4-

30  methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.43 (chloroform:methanol:acetic acid=10:1:1);
NMR(CD;0D): 6 7.84, 7.62, 7.14, 7.07, 4.35, 3.95, 3.90, 3.75, 3.68, 3.52-3.42, 3.28, 2.91,
2.75-2.38, 2.14-1.31, 0.95.
Example 3(49)

35 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cis-4-ethoxycyclohexylymethyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.35 (dichloromethane:methanol=5:1);
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Exanpl e 3(53)

(3R) - 1- but yl - 2, 5- di oxo- 3- ((1R) 1- hydr oxy- 2- met hyl - 2- phenyl propyl ) - 9- (1A MAR 2007
carboxyphenoxy)phenylnethyl) 1,4,9-triazaspiro[ 5. 5] undecane hydrochl ori de
TLC. Rf 0.35 (dichloronethane: nethanol= 10: 1); 25 NVR(CD3OD): 6 8. 04,

7.60, 7.47, 7.30, 7.20-7.16, 7.07, 4.35, 3.89, 3.89, 3.84, 3.65, 3.50- 3.15,
2.55-2.20, 2.03, 1.70-1.30, 1.44, 1.37, 0.94. Exanple 3(54)

3R) - | - but hyl - 44
Eret %yl amynﬁégg%@%&%g)ngQ% g‘r@e)h%l%?ﬁ%%( 3% g‘ig %(Toza%ggg?%o%&gﬁu cl'zcgme(Iél
hydrochl or 0. 30 TLC. Rf 0.40 (dichl oronet hane met hanol = 10: 1

NVR( CD3CD) £xfm oy - 99, 747 7.30, 7.20-7.13, 7.07, 4.34, 392 . 3. 92,

3.84, 3.64; 15, 2.91, 2.50-2.25, 2.02, 1.70-1.30, 1.43, 137 0. 94.
Exanpl e 3( 5’5}) 1 butyl-2 5-dioxo-3-((1R)-1-hydroxy-1-(trans-4-ethoxycyclohexyl)methyl)-9-(4-(4-

(3R) - 1-Dut &rng@'hgh&(f?pﬁén?(rﬁ& 1@@{&%&% n@édﬁiﬁéﬁ reémahdéiro 2H-thi opyr
yl @&m nocar bonyl phenoxy) phenyl net hyl ) -1, 4, 9-

an-4- 35 yl ) nethyl
triazaspi ra)[w n’%a6 &ﬁ?&orﬁwﬁhé%%m@maa@- 57% 15 MAR 2007 O/ \ CH3 HN CH3 O

N-- O4 N Nmmom %~@0307‘§EC71&7@7%3?&@&'@0@@@@%Jrrst @mb%a@qtslc
aci d=10: 2: 1) NR( OD): 6 7.84, 7.60, 7.14, 7.07, 436, 4.19,

3. 60-3. 00, éj691 . 60-2. 30, 220200190160150130095 5Exarrp|e
3(56) Example 3(51) 1e3 51

e s A M L S B R oo o

hydr ochl or nth¢hyTariinoRirbOnd phendikgipherybmethiB rled, 9nnaﬂa;riai[35]unﬁ)acaﬂﬂl\bﬁ(lﬁb3m)ie 6
775, 7.68pf, ﬁgﬁgg@?%%gmaﬁ?%@é 15.)3. 99, 3.82, 3.73, 3.53-3.07, 2.50-

(1 gR)l i4peﬁmm(acla3@ﬁ>b>éoi 84,7, 3907, 1, ﬁ;ﬁir 639+ 416,600 RSKy BriSt190.)2 9L ( 4-3H, 2.49-
car boxypheq%ﬂ_qbp@gg_net hyl)-1,4,9-triazaspiro[5. 5 undecane hydrochl ori de
15 Example 3(52)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(trans-4-ethoxycyclohexyl}methyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.68 (dichloromethane:methano!=5:1);
NMR(CD;0D): 6 7.84, 7.59, 7.15, 7.07, 436, 4.14, 4.00, 3.76, 3.59-3.20, 2.91, 2.49-0.94,
20 1.16,0.95.
Example 3(53)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methyl-2-phenylpropyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5lundecane hydrochloride
TLC: Rf 0.35 (dichloromethane:methanol=10:1);
25 NMR(CD;OD): & 8.04, 7.60, 7.47, 7.30, 7.20-7.16, 7.07, 4.35, 3.89, 3.89, 3.84, 3.65, 3.50-
(- 3.15,2.55-2.20,2.03, 1.70-1.30, 1.44, 1.37, 0.94.
Example 3(54)
(3R)-1-butyl-2,5-dioxo-3-((1R)- I-hydroxy-2-methyl-2-phenylpropyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
30 TLC: Rf0.40 (dichloromethane: methanol=10:1),
NMR(CD;0D): & 7.84, 7.59, 7.47, 7.30, 7.20-7.13, 7.07, 4.34, 3.92,.3.92, 3.84, 3.64, 3 50-
3.15,2.91, 2.50-2.25, 2.02, 1.70-1.30, 1.43, 1.37, 0.94.
Example 3(55)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(1,1-dioxidotetrahydro-2H-thiopyran-4-
35  yl)methy!)-9-(4-(4-methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-

triazaspiro[5.5Jundecane hydrochloride
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TLC. Rf 0.60 (dichloronethane: net hanol =5:1); 15 NMR(CD3OD): 6 8. 03, zstzo(w
7.18, 7.07, 4.37, 4.16, 4.02, 3.77, 3.55-3.05, 2.52-1.15, 1.00- 0.85, O.
Exanpl e 3(58)

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy- 2- et hyl but yl ) - 9- (4- (4- car boxy- 2-

met hoxyphenoxy) phenyl met hyl )-1, 4, 9-triazaspi ro[ 5. 5] undecane hydrochl ori de 20
TLC. Rf0.32 (dichl oronethane: net hanol :water=9:1:0.1); NMR(CD3CD): 6 7.75,

7.68, 7.51, 7.09, 6.99 4. ,, ¢.13, 3.99, 3.82, 3CFH4, 3.60-3.40, 3.19,
2.50-2.20, 2.12,1.80-13N30,¢ 0.88, 0.85. Exangle 3(59)
(3R) - 1- butyl -2, 5-di Oﬁ?\l 3-( 1- hydroxy-1-(1, 1- & oxi dot et rahydr o- 2H-t hi opyr

an-4- 25
yl) met hyl) - 9- (4-(4-chl (mﬁ/ﬁhenoxy) PH et hyl ) - 1{4, 9-yi azaspi ro[ 5. 5] undecan
e hydrochloride -78 15 R 2007 O3 @4 ONO NAH S, HC O O TLC

Rf 0.48 (dichl oronethane: met hanol : wat er9: 1,/0. 1); AN CD3gD): 5 7.56, 7.38,
7.08, 7.02, 4.34, 419, 4.00, 3.73, 3.60-3-0D, 2.>§5-2. 2. 20-

2.00,1.85-1.60,1.50-1.30,0.95. 5 Exanple 3( NH
(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydroxy-1-(1, 1- df oxi dot efr ahydr o- 2H-t hi opyr
an-4- yl)methyl)-9-(4-(4-met hoxyphenoxy)Hbienyl ma@hyl )-1,4 9-trd azaspiro [5.5
] undecane hydrochloride O/ \ O CH3 |i 3C7~1 OCH N ::HCI O ~0 10

TLC. Rf 0.43 (dichloronethane: net hanol : wat er=9: 1: 0. 1) ; g

TLC: Rf 0.68 (dichloromethane: methanol:acetic acid=10:2:1);
NMR(CD;0D): § 7.84, 7.60, 7.14, 7.07, 436, 4.19, 4.00, 3.74, 3.60-3.00, 2.91, 2.60-2.30,
2.20-2.00, 1.90-1.60, 1.50-1.30, 0.95.

5 Example 3(56)
(3R)-1-pentyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.61 (dichloromethane:methanol=5:1);

NMR(CD;0D): & 7.75, 7.68, 7.49, 7.09, 699, 432 4.15, 3.99, 3.82, 3.73, 3.53-3.07, 2.50-
10  1.14, 1.00-0.85,0.92,
Example 3(57)
(3R)-1-pentyl-2,5-dioxo-3-((1R}- 1-hydroxy-1-cyclohexylmethyl)~9-(4-(4-
carboxyphenoxy)phenylmethy!l)-1,4,9-triazaspiro[S.5Jundecane hydrochloride
TLC: Rf 0.60 (dichloromethane:methanol=5:1);
15 NMR(CD;OD): & 8.03, 7.58, 7.18, 7.07, 437, 4.16, 4.02, 3.77, 3.55-3.05, 2.52-1.15, 1.00-
0.85, 0.92.
( Example 3(58)
(3R)-1-butyl-2,5-dioxo-3-({ 1 R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-carboxy-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5Jundecane hydrochloride
20 TLC: Rf0.32 (dichloromethane: methanol: water=9:1:0.1);
NMR(CD;OD): § 7.75, 7.68, 7.51, 7.09, 6.99, 432, 4.13, 3.99, 3.82, 3.74, 3.60-3.40, 3.19,
2.50-2.20, 2.12, 1.80-1.30, 0.95, 0.88, 0.85.
Example 3(59)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(1,1-dioxidotetrahydro-2H-thiopyran-4-
25  yl)methyl)-9-(4-(4-chlorophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

hydrochloride
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NVR(CD3OD): 6 7.49, 7.01-6.93, 4.31, 4.19, 3.98, 3.79, 3.72, 3.60-3. 0QmAR 2007
2.55-2.20, 2.20-2.00, 1.90-1.60, 1.50-1.30, 0.95. Exarrple3(61

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(
4-(4- 15

cycl opropyl met hyl am nocar bonyl phenoxy) phenyl met hyl )-1, 4, 9-triazaspiro[ 5. 5] un
decane hydrochloride TLC. Rf0.35 (ethyl acetate: nethanol =5:1); NVR(CD30D):

5 7.86, 7.59, 7.15, 7.08, 36, 4.12, 4.06-3.90, L4375, 3.59-3.16, 2.52-1.07,
0.96, 0.56-0.48, 0.30ep Exgnpl e 3(62 -79(15 MAR 2007

(3R) - 1- butyl -2, 5- di oxo- 3- -1 - hydr oxy- 1- (t et rahydr opyran-4-yl ) nmet hyl)-9-(
4- (4 et hoxyphenoxy)phenyl met yl)- O-triazaspfro[ 5. 5] undecane

hydrochl oride TLC Rf 0.37 (ethy ate: nethgnol =82 1); NVR(CD30D): 6

7.49, 7.00-6.96, 4.30, 4.12, 3.97-% 3.79, 3. . 20, 50-1.18, 0.95. 5
Exanpl e 3(63) / \ e é)H

(3R) - 1- but yl - 2, 5- di 0x0- 3- ((1R) - 1- hydr oxy=X et hyhbut y

 (4- (4- car boxy- 3-

nethylphenoxy)phenylnethyl) 1,4,9-triazaspi Ree drochl ori de
TLC. Rf 0.34 (dichloronethane: net hanol : wat er—O :0.1); OD): 6 7.97,
7.60, 7.15, 6.91, 6.87, 4.36, 4.14, 4.01HC}. 76,-3. 60- 3. 3.22, 2.56, 10

2.50-2.25, 2.13, 1.80-1.30, 0.95, 088 0. 85. Exanple 3(
(3R) - 1-butyl -2, 5- di oxo-3- ((1R)-1-hydroxy-2-ethyl butyl)-9-( (4 carboxy 2-
met hoxyphenyl net hyl ) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane

hydr ochl or iTdeC: REOGHS ichlordmethad hehiethaonkwhars: hetlhanol : wat er =9: 1: 0. 1)

375, 3. 60 WBLCONBYE7 56, 155 19823 of W54, 49 4ft 3gsed 08 2 aéos@w
anpl e 3( &30, 1(8:§F®6Q:1b5;ﬂ§rl30,20%5d| 0x0- 3- ((1R) - 1- hydr oxy- 2- et hyl but yl ) - 9- ( 4-

met hyl sgl fm 14 g enyI rret hyl)-1,4,9-triazaspiro[ 5. 5] undecane

hydr ochl ori di chI ororret hane: nmet hanol : water=9:1:0. 1) ;

NVR( CD30D) (3%) ¥-bytyl- 275 éwmzﬁ (}ikﬁ) -J-hydroxy-log, I-dioylotetragydre- At thigpyrgn-43. 01,

2. 50- 2. 20, z}lﬂemyl) %.,(3Q4-Incthox ﬁ)h@ﬁylnﬁtlﬁﬁ 1, ExanmtLpisé BOud@Rnel - but yl -

5- di oxo- 3- g&%‘r&? droxy-1 - etra ydropyran-4-yl)nethyl)-9-(4- 25

phenoxyphe P%’&‘p 1, 4 9 triazaspiro[ 5. 5] undeca hydr ochl ori de TLC. Rf

0. 60 (dichl oronet hane: AnoR= 10: 1); NWVR(CD3 36 7.53, 7.43-7. 35,

7.18, 7.09-7.00, 4.33, /@. & 87, 3.73, 3.&0-3.30,

H3C >==\

10 TLC: Rf0.43 (dichloromethane:methanol:water=9:1:0.1);
NMR(CD50D): § 7.49, 7.01-6.93, 431, 4.19, 3.98, 3.79, 3.72, 3.60-3.00, 2.55-2.20, 2.20-2.00,
1.90-1.60, 1.50-1.30, 0.95.
Example 3(61)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-

15  cyclopropylmethylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[S.SJundecane

hydrochloride
TLC: Rf 0.35 (ethyl acetate:methanol=5:1);
NMR(CDsOD): & 7.86, 7.59, 7.15, 7.08, 4.36, 4.12, 4.06-3.90, 3.75, 3.59-3.16, 2.52-1.07,
0.96, 0.56-0.48, 0.30-0.25.
20  Example 3(62)
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3.30-3.10, 2.56-2.22, 2.20-1.92, 1.92-1.78, 1.70, 1.55-1.16, 0.95. Exanpli€07
3(67) 30

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(
4- (4- hydroxyphenoxy) phenyl net hyl )-1,4,9-triazaspiro[ 5. 5] undecane

hydrochl oride TLC: Rf 0.36 (dichloromethane: nethanol = 10:1); NVR(CD30D): 5
7.47, 6.97, 6.89, 6.80, 4.30, 4.12, 4.08-3.88, 3.72, 3.60-3.30, 3.30-3.10,

2.54-2. 20, (3r$9:phtdA%d, 5-HiokA-3L(TR)-1Iny@Roxyli-BoradhydRopyPandhy)dietIR00A €4.3( 68)

CORREEET Bk (1 R AN e S Y

met hyl car boryd.arf mep eyl lab@bfeythothhyd: et hyl ) - 1, 4, 9-tri azaspi ro[ 5. 5] undecane

hydr ochl ori.de - 0 TLC, 7. di . et = 10:

Yo R st o 7407 bor o84 284 2 3550 5 B N3 55019860955 75,

3. 60- 3. 50, Exad®i83®3) 2.54-2.32, 2.24, 2.17-1.91, 2.09, 1.91-1.78, 1.8609,

1.50- 1. 10, . l.e 3

(3R 1 bt yo 3, S SRS B R R by S b <o .

(r:]a(r]I boxKFhemﬁymhhgdxymnymmﬁw_h}yl,ﬂ;%umzapirmBSaSjam:t 'uﬁ@dﬁ%@?&ban&( 0e0D) 6
rocni ori . ; : y. {1 anol = . ; :

7 96, 7.eo,ﬁgch{f&%‘.‘g%dﬁf’%g’,ehg‘f.“%’{‘%&gﬁwg%ami57-3.35, 3.20, 2.55-2.22,

2.11, 1.82-NMBICD3OBN- & 790, T604,15 681, 66739.3618. 18x 49p) 8.78( F36P-3.40, 3.22, 2.56,

(3R) - 14but vi s@osdb 9301 80-4 GHRY 0 -dyglrogey - 2- et hyl butyl) - 9- (4- (4-
ami nosul f onyl phenoxy) phenyl nethyl )-1,4,9-tri azaspi ro[ 5. 5] undecane
hydr ochl or i ;6 0. 33 (dichl oronet hane: net hanol : water=9:1:0. 1);

NVR( CD3CD) 3(3§)-71—t99y1-27,5-@i10)(073—g8R)-71—%@ro -Béthythutd)-944 P4caboffi2- 3, 60- 3. 30,
3.20, 2.50- Zéég, 15 1.e 0-.1 0,1 g, 51 _E%8, 0.. _ %rTgI e 387l%loride
(3R) - 1- but yPeBoRRbeBY BB DphegyIpethyBi oty pazashial baispdscage iy drost
f 1 uor ophenylb@t Riyd 82(dickiytoatet mp pieemtoiatey+9: 1:0,14; 9-t ri azaspi r o[ 5. 5] undecane
R ODaED) - VERIERIOE: §ser7 557,953 TEa R G0 A2, 3 Y8, SEEgy g B s
3.68, 3.60-B13( 50-3205J.1Q.1R0-2.3900.93, (8%, 0,330, 0.94, 0.87, 0.85. Exanple
3(72) gxag_lg‘le 3%65!
(3R) - 1-butyT-2,5-0ro 0-3-((1_%- 1- hydroxy-l - (tetrahydropyran-4-yl)nethyl)-9-(
4- (4- 25 cy@RepHERYxE §-ekayd -tdRin Hydioxy: BethyibupdsPi(#o[ 5. 5] undecane
hydr ochl or i &h¥lsGifonyTinBephén | RERY I M IRLDARHTDS Thhdecane hydrochloride
20 TLC: Rf0.41 (dichloromethane:methanol:water=9:1:0.1);
NMR(CD;0D): & 7.53, 7.34, 432, 4.14, 3.99, 3.75, 3.60-3.40, 3.20, 3.01, 2.50-2.20, 2.11,
1.80-1.30, 0.95, 0.88, 0.85.
Example 3(66)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-
25  phenoxyphenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.60 {(dichloromethane:methancl=10:1);
NMR(CDsOD): § 7.53, 7.43-7.35, 7.18, 7.09-7.00, 4.33, 4.12, 4.08-3.87, 3.73, 3.60-3.30,
3.30-3.10, 2.56-2.22, 2.20-1.92, 1.92-1.78, 1.70, 1.55-1.16, 0.95.
Example 3(67)
30 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-
hydroxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.36 (dichloromethane:methanol=10:1);
NMR(CD;0D): & 747, 6.97, 6.89, 6.80, 430, 412, 4.08-3.88, 3.72, 3.60-3.30, 3.30-3.10,
2.54-2.20,2.20-1.94, 1.94-1.79, 1.68, 1.55-1.15, 0.95.
35 Example 3(68)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-
methylcarbonylaminophenylmethyl}phenylmethy!)-1,4,9-triazaspiro[5.5jundecane

hydrochleride
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NVR(CD3OD): 8 7.74, 7.64, 7.20, 7.13, 4.37, 4.12, 4.08-3.86, 3.74, 15 07
3.64-3.16, 2.56-2.24, 2 .20-1.92, 1.86, 1.71, 1.60-1.16, 0, 96. Exanpl'd 3073
30

(3R) - 1-butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-(tetrahydropyran-4-yl)nethyl)-9-(
4- (4-cyano- 2- met hoxyphenoxy) phenyl nethyl )-1,4,9-tri azaspiro[ 5. 5] undecane
hydr ochl oride TLC. Rf 0.85 (chl orof orm nethanol =5:1); NVR(CD3OD): 6 7.52,
7.44, 7.36TLC: R30.37. @&hlctoddthade: héthadel6163),86, 3.83, 3.71, 3.64-3.10,

252 20 by gy oy 3 S PR 258 b0

met hyl am nacdrhdhyd phendxy aet2hgd, lpHenys, In@&d, 1yd0}+ 10, M9MD-tri azaspiro
[5.5]undec§ne Eeyéiégchl oride - 81 15 MAR 2007 TLC Rf 0.76

(chl or of or L5:1): NVR(CD30D): 5 7.77, 7.60, 7.04, 5.21, 4.37, 4.13,
4.02, 3577(3R)-bdutl36-di8xd6;((RBDhydrose-2-ahdbytyl)-B-®-26, 0.94, 0.88, O0.85.
Exanpl e 3( ) o . .
(3R -1 but SRauphsnamelhyhehepylpeiyl 140 azaspinpls slupdecgne ydrophlonide o
hydr oxy pheddky R 9eiB/(dddargmethaneimethanelz2 84 pi r o[ 5. 5] undecane hydrochl ori de
TLC R 0. Y\ﬂv[kgd‘![bm]gjzoﬁ Mosmatdnanals=5:231) 37 NV CRB0D) 7653 878635 5 k.2 9528,
6. 54, 6, 44,2cﬁ. @,882014%(%,%"—-{9413%% %3)4 é;&]ﬂg'Sgo- 3.38,7 3,20, 2.54- 2.26, 2.14,
1. 82-1. 26, 20195820l 8} 1.59-Be4 4%, 188 3(76)
(3R) - 11but Bxadple-3{7ox0- 3- ((1R) - 1- hydr oxy- | - (t et r ahydr opyran-4-yl ) met hyl ) - 9- (
hydr ochl or (D e RS- Goke S by | et habRSRs Cr 7) "N coson) - 5
1.551, 4(7). 5;8 am?nd@ﬂ],foﬂylﬁl?ano#l)l/)']}ﬂeny;i;léﬂﬁyga.,‘QB-tB%ZSQpim%S.3?&15nd3caeﬁa6-h§dr§5hl(o(ﬂcllé 0-1. 68,

. 40- 1. 0, _ -1-butyl-2, 5 -dioxo-3 -
R)« 1- hydr oﬁ’g?{ét%ﬁjﬁ @Tﬂ%ﬁf%ﬁ%%ﬁe@?{hﬁgﬂﬁ%mla:% Inéilgar bony | - 2-
met hoxy phe hoURIGReOD):ne 7199 V61, 4,18; Fridazadpirld] 8.03] 3r7ded &0e3. 3y o 24 . T-2.d6,

TLC 50. ( Y, hagmet hanol =10:1); 20 NVMR(CD30D): 5 7.59, 7.52,
7.44, Rﬁ? 0831%69. ggb d495;(16%82 %g 3.97, 3.82, 3.72, 3.54-3.43, 3.24, 2.93,

2.52-2. 36, Example (7¥5-1.33, 0.94, 0.87, 0.85. Exanple 3(78)
(3R) - 1- but Yir Y1 -3uflil29d3x6 6 RﬂlWWa&f%&hﬁle)@W{A)—- 9- (4- (4-di met hyl ami no

o BT Bt ek ey ashagoecere

hydrochloride

20 TLC: Rf0.33 (dichloromethane:methanol:water=9:1:0.1);
NMR(CD;0D): & 7.70, 7.49, 7.37-7.33, 7.08-7.02, 431, 4.13, 3.99, 3.74, 3.68, 3.60-3.30,
3.15, 2.50-2.10, 1.80-1.30, 0.94, 0.87, 0.85.
Example 3(72)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-

25  cyanophenoxy)phenylmethyl)-1,4,9-inazaspiro[5.5]undecane hydrochloride

( TLC: Rf 0.85 (chloroform:methanol=5:1);

NMR(CD;OD): & 7.74, 7.64, 7.20, 7.13, 4.37, 4.12, 4.08-3.86, 3.74, 3.64-3.16, 2.56-2.24,
2.20-1.92, 1.86, 1.71, 1.60-1.16, 0.96.
Example 3(73)

30  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-y{)methyl)-9-(4-(4-cyano-2-
methoxyphenoxy)phényimethyl)-1,4,9-triazaspire[5.5Jundecane hydrochloride
TLC: Rf 0.85 (chloroform:methanol=5:1),
NMR(CD;0D): & 7.52, 7.44, 7.36, 7.13, 7.02, 431, 4.12, 4.01-3.86, 3.83, 3.71, 3.64-3.10,
2.54-2.20,2.20-1.92, 1.85, 1.71, 1.50-1.16, 0.95.

35 Example 3(74)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-
methylaminocarbonylphenoxymethyl)phenylmethyl)-1,4,9-triazaspiro[5.5jundecane

hydrochloride
-81-



NVR(CD30D): 5 7.48, 7.20, 7.10, 7.04, 6.96, 4.31, 4.12, 3.98, 3.78,
3.74-3.40, 3.17, 3.10, 3.06, 2.48-2.09, 1.73-1.28, 0.94, 0.87, 0.84.
Exanpl e 3(79)

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy- 2- et hyl butyl)-9-(4-(4- 30
met hyl am nocar bonyl phenyl nmet hyl ) phenyl met hyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane
hydrochl oride TLC. Rf 0.40 (dichloronethane: net hanol: water=9:1:0.1);

NVR( CCB0D) e Rtre Riblofelmdfdiobds 1. 2, 413, 4.07, 3,99, 374
2(28 340, M?CD&B% 5 777960, 7 s, %2&? 43373?’13 0,38 3978503805 22, IRL°

(3R) - 1- but v 0 1%2d] & @ B4 ((8BRD8%- hydr oxy- 2- et hyl but yl ) - 9- (4- net hoxyphenyl et

hyl)-1, 4, 9- triaz { ro[ 5. 5] undecane hydrochl oride TLC. Rf 0. 38
(di chl oron&’—%%mi anol: water-9:1:0.1); -82 15 MAR 2007 NI\/R(CDBOD) 6

7.46, 7503( 3K) 28utvl-2]Bdic3oB6((1B)-83ydRx¥2- etBVlﬁOt-\@ A -(BcarBpx2350-2. 10, 1. 80-
1.30, 0.95,

(a1 b el SV E B ssmsicls e arspiepd

met hyl am nddd: tltfr@'ﬂ‘bﬁdaiwb hy¢tbaayp)l~pﬁ1é)ﬁyl met hyl ) -1, 4 9-tri azaspi ro[ 5. 5] undec

ﬁl&% nggg Oﬁﬁgﬁgt%?ﬁ%% 7@‘6073651 6‘;‘20‘13?'5‘3%%@ Jﬂé‘é‘ea, ”Eziﬂg}%oj 7’1"5@ 66 3%%3%1&,54-

3. 55 3.35, 268, 1421582126305&5 98§008§ 80- 1. 30, o 94, 0. 87, o 85. 10 Exanpl e

3(82) 163REanh ¥i76%, 5- d| 0x0- 3- ((I R) - 1- hydr oxy- 2- et hyl butyl) 9- (4-(4-
t hyl b th h 1)-1, 4, 9-

5, 5]yuﬁ32c22§ TRyt i: bpiocis( RET a0 s EHbaRBY B AR S6 -6 15

NMR( CD3 QD) :chford lﬁ(ﬁoiy)ﬂﬁen ylmedyl)A. 4 8 tridkagphro[ 8.5 hadechn® 8ydroBhloride 97, 3. 73,

554,36, 3 A% 0 J it sbblucinaididib e 09 162126, 0.4, 0187, 085

(3R) - 1- but WMR(6DgDD} 08 J-4, TRB, T-08y driex y-32; Gtlet BARyUPQ 3,73 86-31 DS t5hiH1)689- (
4-(4-

nmet hyl 21r5n nocf’;lor%)l8 93 met hoxyphenoxy) phenyl nethyl )-1,4,9-triazaspiro[5.5

] undecane mmﬂm%ﬁam oride TLC. Rf 0.29 (dichlor omet hane: net hanol =10: 1);

QIN7R(ZCD§OE% (313%1 brh%él 2ls %Q)x073 @R&K }Rz%roxg ﬁgh)éﬂ)llél‘i‘)‘Q 64 %ﬁgme f@agzlﬁciga;%m%d §2

1.55-1. 13, metbexyphg wp@egylglzp} y1)-1,4,9-triazaspirof5. 5]undecane hydrochloride
TLC: Rf 0.39 (ethyl acetate:methanol=10:1);

20 NMR(CD;OD): § 7.59, 7.52, 7.44, 7.08, 6.95, 4.31, 4.13, 3.97, 3.82, 3.72, 3.54-3.43, 3.24,
2.93,2.52-2.36,2.11, 1.76-1.33, 0.94, 0.87, 0.85.
Example 3(78)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbuty})-9-(4-(4-dimethylaminocarbonyl-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride

25  TLC: Rf0.25 (ethyl acetate:methanol=10:1);

( NMR(CDs0D): & 7.48, 7.20, 7.10, 7.04, 6.96, 4.31, 4.12, 3.98, 3.78, 3.74-3.40, 3.17, 3.10,

3.06, 2.48-2.09, 1.73-1.28, 0.94, 0.87, 0.84.
Example 3(79)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-

30  methylaminocarbonylphenylmethyl)phenylmethyl)-1,4,9-triazaspiro[ 5.5]undecane

15 MAR 2007

hydrochloride
TLC: Rf 0.40 (dichloromethane:methanol: water=9:1:0.1),
NMR(CD;0D): 6 7.73, 7.47, 7.36, 7.31, 432, 4.13, 4.07, 3.99, 3.74, 3.60-3.40, 3.15, 2.89,
2.50-2.15, 1.80-1.30, 0.94, 0.87, 0.85.

35 Example 3(80)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-methoxyphenylmethyl}-1,4,9-
triazaspiro[5.5lundecane hydrochloride

TLC: Rf 0.38 (dichloromethane:methanol:water=9:1:0.1);
-82 -




25 (3R)-1-butyl -2, 5-di oxo-3-((1R)-1-hydroxy-2-ethyl butyl)-9-(4-(4- 15 MAR 2007
car boxyphenyl car bonyl ) phenyl net hyl )-1, 4, 9-tri azaspi r o[ 5. 5] undecane

hydrochl oride TLC. Rf 0.22 (dichloronethane: nethanol: water=9:1:0.1);
NVMR(CD3OD): 6 8.17, 7.91, 7.87, 7.76, 4.49, 4.14, 4.07, 3.82, 3.60-3.40,

3.20, 2.60-2.10, 1.80-1.30, 0.95, 0.88, 0.86. 30 Exanple 3(85)

(3R) - 1-butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy- 2- et hyl but yl ) - 9- (4- (4- car boxy- 2-

chl or ophenguyk pbBIYDIES hyk) 7134498t 111323981 £ 8553 Fhundecese Nygroahbaoi deo-
TLC. Rf O. 26 (d|% 8 ngghane met hanol * wat er=9: 1: 0. 1) ; NVR(CD3OD): 5 8. 14,
7.96, 7.5913F 8457 37, 4.14, 4.02, 3.77, 3.60-3.40, 3.15, 2.50- 35
2.10, 1. SOEka&@lemL@o 88, 0. 85. Exanpl e 3(86)

( SR) 1-but )@»R)Zl %ugyl 3X50d10x<g (31(laR -1 r}]1¥§lrro())<§r()ﬁ eth}(lguty[)-a&%lﬂ{ﬁpyr an-4-yl) methyl) - 9-(

rret hyI car baryhydamiopirdoodyhqpighngthywekiphgnyimdth9hil 4, oraspspiod[ 5.5 ndeckme ane
hydr ochl Orlh?ﬁ ocﬁl%ngi? MAR 2007 TLC: Rf 0.49

(di chl oronethiane. net hanol : water-9:1:0. 1); NI\/R(CDBCD): 6 7.57, 7.51, 7.05,
7.00, 4.32T14:RX0.38 Mrgm,etlﬂnﬂmetlﬁnﬁbwael‘f@‘lﬂ 155-1 2.12, 1.50-1.15,

(3R 1- pr oD IRARIODE 5,7 52 7;;@ %;;m%%.*gexy %iﬁ;wm%wl

met hyl am n@cﬁ@r%éﬁ,yl %én@x? t(h 1 nyl methyl)-1,4, 9-triazaspiro

5. 5] unglgcapg,mhydt Qs Iorlde TLC Rf 0 42 (di chl or onet hane: net hanol : mater—9:
101)N 37, 4.15, 4.00, 3.76,

3. 50- 3. 40, (ghérau)ﬁlﬁé d@xe‘é (R pyni- 29?3}13’]1&11‘89 {4t 1.55-1.10, 1.10-0. 80,
0.92. EXaﬁm&hﬁéeﬁ%nylamlnophenylmethyl phenylmethyl)-1,4,9-triazaspiro{5.5]undecane

(3R pro & ‘gl 0x0- 3- ((1R) - 1- hydr oxy- I-cycl ohexylprret hyl ) - 9- (4- (4- cyano-
2-( nethoxy% g 8&67 ﬁenylnethyl) 1,4,9-triazaspiro[ 5. 5] undecane hydrochl ori de
TLC: Rf 0.42.Q difdhtﬁfofchmmﬂoanenatmmmﬁol water=9:1:0.1); 15 NVR(CD3OD): 6

[ 7o ToSowini 0ol PP 15 01388, B Ppadh o5

(3R) - 1- ben2yi0-2. 18- i R §432. O? 1R§2-1-2I6y‘éi%,>®8'1 Odpc| ohexyl met hyl ) - 9- (4- (4- car box

y-2- netho E‘n }, henyl rret hyl ) - 1 4,9-triazaspi ro[5 5] undecane
hydr ochl ori s]et h acet ate: nethanol ' 10: 1) CDBCD) 6
773, 7. 66 CB)-kuty- 23%drpxq§ « Rbp¥-hydrogs; 1 -Getornyd r@pwn-%ylmethai)ﬁr@ 3. 80,

3.70, 3. 581r;’etl%4amilzﬁ@argoﬁjﬂr2 thetidx}piRBoxyhp By Im&fyl) 3, 491daB5piro} s @ﬂnﬁe&(ﬁe
Exanpl 503( gralyglrochlorlde

TLC: Rf 0.29 (dichloromethane:methanol=10:1);
NMR(CD;0D): § 7.59, 7.50, 7.45, 7.09, 6.96, 4.31, 4.12, 4.07-3.87, 3.82, 3.72, 3.60-3.35,
3.30-3.12,2.93,2.56-2.23,2.20-1.92, 1.92-1.78, 1.68, 1.55-1.13, 0.95.
Example 3(84)

25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-

{ carboxyphenylcarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

TLC: Rf 0.22 (dichloromethane:methanol: water=9:1:0.1);
NMR(CD;OD): 5 8.17, 7.91, 7.87, 7.76, 4.49, 4.14, 4.07, 3.82, 3.60-3.40, 3.20, 2.60-2.10,
1.80-1.30, 0.95, 0.88, 0.86.

30 Example 3(85)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbuty!)-9-(4-(4-carboxy-2-
chlorophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride
TLC: Rf 0.26 (dichloromethane: methanol:water=9:1:0.1};
NMR(CD;O0D): & 8.14, 7.96, 7.59, 7.14-7.09, 437, 4.14, 4.02, 3.77, 3.60-3.40, 3.15, 2.50-

35 2.10,1.80-1.30, 0.95, 0.88, 0.85.
Example 3(86)
(3R)-1-butyl-2 5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-
methylcarbonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[5. 5Jundecane hydrochloride
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(3R) - 1-benzyl - 2, 5- di oxo- 3- ((I R) - 1- hydr oxy- | - cycl ohexyl met hyl ) - 9- (4- (4684 R N6~
y-2- 25 nethoxyphenylnethyl)phenylnethyl) 1,4,9-triazaspiro[5.5]undecane
hydrochl oride TLC. Rf 0.21 (chloroform methanol =10:1); NVR(CD3OD): 6
7.56-7.53, 7.41, 7.32-7.18, 4.55, 4.31, 4.27, 4.02, 3.84, 3.90, 3.69, 3.45-
3.30, 2.54, 2.48-2.20, 2.10-1.90, 1.80-1.60, 1.40-1.05, 1.00-0.80. Exanple
3(91) 30

(3R) - 1- but -2 F@f‘(ﬂi@ ctﬁo&ﬁﬂeﬁ)an&dwﬁhrnexwaier@ ?hﬁa}hydropyran 4-yl)met hyl) - 9- (
4- (2, 4- di net hoxyp enox%) net hyl @% i azaspi rq[ 5. 5] undecane

nydir ochl or NMRGDEODR; o 0 58 1 b it or bifethahet et Anigio- 16 1 W el

6 7.41, 6.9612 6.5881.16.695. 6.53, 4.28, 4.12, 4.01-3.90, 3.81, 3.72, 3.66,
3.54- 3.07,. 2 50- . 0.95. 35 Exanple 3(92)

(3R) - 1- but : 8 0-3-((I'R) - 1- hydroxy- I - (tetrahydropyran-4-yl)nethyl)-9-(
;1- ((j 4- hﬁldr OX%R\ -2- gre;b\hw.yﬂhﬁl@(mRbenwﬂmwhlybgcidheﬁyl%ettlﬁyilﬁzasmm o[ 5. 5] undecane
rochl ori TLC. 84 15 MAR

2007 NVR( BB)’*m"bo‘:?rbﬁ’Byl?’gé%yméﬁ‘é@nE it thgﬁ ‘?B?F‘azzfsplﬁf’ﬂﬁ]unﬁeﬁ?fes 90,
3. 69, 3.69hydrdhladideé6, 2.50-1.18, 0.95. Exanple 3(93)
(3R) - 1- but Wi 2 16 6l Beo rdBlind kWK aler 4. Bor ghydr opyr an- 4-y1) met hyl ) - 9-

4-(4- 5
met hyl anmi n@GHREERYDOD)- & M. B dpte Adiy SitlehA7mdt Iy 1001 34693 150t et spit, 3 B, F8nde

cane Rydr Oﬁd @@bdﬁsﬂ%o ﬁ?fssOl f'(?l(ﬁj ¢hbay gsret hane: net hanol = 10: 1);
NVR( CD30D) 13, 7.09, 4.36, 4.12, 4.06-3.91, 3.76,

3. 48- 3. 08, Ml 1 18 o 96 10 Exanpl e 3( 94
(3R) - 1- benzgRy2.fro ioz<sld$ox6(3lfe)1R)H FYYL-by &Mfeksalfﬁe@emh I(h;(h)cy&lc(ﬂ

nethylanlnoca bon he 9-friaz an
Y Schl o TaaroRe by MRS R 4 SRR > SR WO MR CDB0D)
8 7.86, 7. Bﬂc7Rﬁl42(d18lﬂoﬂm€b4hanén‘ﬁdﬂhanél.&:ktepﬂsi_ZlJ,l)s. 73, 3.57, 3.38-3.20,

2.91, é%g(ég@&(cﬁgéﬁ')?észﬁszz,27.§b?'7%6?]7313,17.707z‘, 3330415 3%13%8; 394P558:98 330

Exanpl
(3R) - 1- pr opy15,2, B-ti86xb8 3-1 (€01 RPS-1- Wy drl0x3:80,-098c| ohexyl net hyl ) - 9- (4- ( 4-

di net hyl am}%ﬁw- 2- met hoxypl renoxy) phenyl net hyl )-1,4,9-triazaspiro[5. 5]
undecane 0. 49 (dichl oronet hane: met hanol = 10: 1) ;
NVR( CD30D) : 3B)-4:-Bozyls2 QGIIOXP &ﬂ,lR}ldwdr@yg'acyeiolwylmethﬂ) -994d#-cahory:2- 3. 72,
3.51-3.16, Rethdxyphdn&&)pKenglincthylifti 410 -8 8pB6[5. OpuBdecane hydrochloride
20 TLC: Rf0.17 (ethyl acetate:methanol=10:1);
NMR(CD;OD): § 7.73, 7.66, 7.48, 7.30-7.18, 7.07, 6.96, 4.97, 4.60, 4.32, 4.27, 3.90, 3.80,
3.70, 3.58-3.34, 2.60-2.30, 2.10-1.90, 1.80-1.60, 1.40-1.05, 1.00-0.80.
Example 3{%0)
(3R)-1-benzyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-2-
25  methoxyphenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5jundecane hydrochloride
{ TLC: Rf 0.21 (chloroform:methanol=10:1);
NMR(CDsOD): § 7.56-7.53, 7.41, 7.32-7.18, 4.55, 431, 4.27, 4.02, 3.84, 3.90, 3.69, 3.45-
3.30, 2.54, 2.48-2.20, 2.10-1.90, 1.80-1.60, 1.40-1.05, 1.00-0.80.
Example 3(91)
30  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(2,4-
dimethoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.48 (dichloromethane:methanol=10:1);
NMR(CD30D): & 7.41, 6.96, 6.88, 6.69, 6.53, 428, 4.12, 4.01-3.90, 3.81, 3.72, 3.66, 3.54-
3.07,2.50-1.18, 0.95,
35 Example 3(92)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-ylymethyl)-9-(4-(4-hydroxy-
2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

TLC: Rf 0.36 (dichloromethane:methanol=10:1);
-84-




Exanpl e 3(96)

(3R) - I -butyl -2, 5-di oxo-3-((1R) - 1- hydroxy- | - (t et rahydr opyran- 4-yl ) met iy|MAR2(07

4- (4- 25 met hoxyphenyl car bony] ) phenyl net hyl )-1, 4, 9-triazaspi ro[ 5. 5] undecane

hydrochl ori de TLC. Rf 0.53 (dichl oronethane: nethanol= 10: 1); NVR(CD3OD): b

7.87-7.78, 7.74, 7.06, 4.47, 4.12, 4.07, 4.00-3.86, 3.90, 3.80, 3.64-3.34,

3.30-3.15, 2.60-2.26, 2.15, 2.00, 1.92-1.78, 1.70, 1.55-1.10, 0.95. Exanple

3(97) 30

(3R) - 1- but YIVBEPHBY D -4l LRE: £:5y 88y A% (%t ety di By n 42y 1 T oret AT O0- (

4- (4- (2- (N2NSO-1.18, 0.95.

di net hyl an}%a#?%@%g%fm nocar bonyl phenoxy) phenyl nethyl )-1,4,9-triazaspiro[5.5

] undecane oride TLC. Rf 0.13 (ii-butanol: acetic acid: water--4:2
© 1) NVR( CEBRD) -butyl-2, Bdioxg-36d 1R )7 ) s dropy4la(tetiahg dropyransd-ylmethyB-B#-(43. 80- 3. 66,

i’ gg i’ %8 n?étléQalﬁm%garngogé ch}%&’opge g?ph%ﬁvan'?et}%Qf iL4@2tﬂa%a58§0[]5 Sﬁgnde%m?ez

(3R) 1- but yayd echlogdgy o- 3- ((1R) 1- hydroxy | - (tetrahydropyran-4-yl)methyl)-9-(
4- (4 met hylTiamigyacsy Qdhéiehrehe ARiHIMbINbDENY Irret hyl)- 1,4,9-triazaspiro [5.5

] undecane L or met 1

NVR( CD, OD) l\ﬂéﬂﬁ(?ﬁsbﬁ;/ gg o} c%:-;75*3 775%38 134(:7@19 f”i'z4 &I%ayﬁ 0’87% %368 %3987?.91

3. 60- 3. 10, 2%12818 @989, 2.52-2.20, 2.16-1.52, 1 50-1.06, 0.94. Exanple 3(99)

(3R) - 15 ﬁ}ut 0-3- ((I R) - 1- hydr oxy- 2- ethyl butyl)-9-(4-(4-

met hyl 11 enyl met hyl am nocar bonyl ) phenyl net hyl )-1,4,9 10

triazaspir ¢pB)- 5]hanz§df9a$}didwdir (tR)-b+hydeoxyTl-Grcldtfex @ingghyl)-9-(4-

415, 4 op NSRRGSR )4 g g ileor sfuecim Barbofirigl 0% 3"
0.87, 0.85 TI@EBqﬁﬂ &5 Bliddop m];gmne methanol=10: 1);
(3R) - 1- pentwﬂ/m%cﬁﬂbﬁxa)ﬁ%sg @"fﬁ) 733‘1h7‘i1§ 0X¥4 | 4 §y.ch onexy| meyhyi 3795 64320 2. 91,

nocar bonyl trlazasplro[S 5] undecane

t hyl
T s B ) TR M b st b 1D ) e - 3 7. 02,
7.67, 4.42 ExAmbk 39592, 3.77, 3.56-3.30, 3.30-3.08, 3.26, 2.92, 2.54- 2.18,

i L0 Gl e ey ARG 2000
car boxy phe riyhatby laydiasdartoog - amsthdpyipbendxaythenylnefhyd)- B4 OrtriazapipoSdjendebaredecan
e hydrochhopl dioride

20 TI.C: Rf0.49 (dichloromethane:methanol=10:1);

NMR(CD;0D): & 8.50, 7.20, 7.10, 7.04, 6.96, 430, 4.14, 3.97, 3.79, 3.72, 3.51-3.16, 3.11,
3.06,2.51-1.14, 1.00-0.87, 0.92.
Example 3(96)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-(tetrahydropyran-4-yl)methyi)-9-(4-(4-
25  methoxyphenylcarbonyl)phenylmethyl)-1,4,9-triazaspiro[ 5.5Jundecane hydrochloride

( TLC: Rf 0.53 (dichloromethane:methanol=10:1);
NMR(CD,0D): & 7.87-7.78, 7.74, 7.06, 4.47, 4.12, 4.07, 4.00-3.86, 3.90, 3.80, 3.64-3.34,
3.30-3.15, 2.60-2.26, 2.15, 2.00, 1.92-1.78, 1.70, 1.55-1.10, 0.95.
Example 3(97)

30  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-{(4-(4-(2-(N,N-
dimethylamino)ethyl)aminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspirof5.5Jundecane
dihydrochloride
TLC: Rf 0.13 (n-butanol:acetic acid:water=4:2:1);

NMR(CDs0D): § 7.93, 7.62, 7.15, 7.10, 4.36, 4.12, 4.08-3.87, 3.80-3.66, 3.60-3.33, 3.30-3.18,

35 2.098,260-2.25,219-192,192-1.78, 1.72, 1.50-1.10, 0.95.

Example 3(98)

-85 -



TLC. Rf 0.61 (chloroform nethanol=5: 1); 25 NVR(CD3OD): 3 8.02-7.96
7.45, 4.65, 4.43, 4.15, 4.02, 3.77, 3.58-3.36, 3.26, 3.19, 154-2.24,
2.08-1.86, 1.82-1.60, 1.50-1.06, 1.02-0.80, 0.91. Exanple 3002)

(3R) - 1-pentyl -2, 5-di oxo-3-((IR) - 1- hydroxy-1I -cycl ohexyl nmet hyl ) -9-(4-(4-

car boxymet hyl am nocar bonyl phenoxy) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undeca
ne 30 hydrochloride TLC. Rf 0.29 (chloroformnmethanol =5:1); NMR(CD3CD): 5

7.90, 7.60 . - . -&-27, 3. 20,
) 26, 196, 2»(?;%) -1t g] 209d104034((114) jfhydl‘bx 9 (t&ra@@dro%ggaﬁ 4- gl)&gth%l Yadl(4 (103) ae

(3R) - 1- but weﬂzy]lsmmoaﬁfgogv]lebw m%%}}é‘}ﬂ&%&?fiqﬁﬁ%ﬁ&amav% fﬁu@@a@% ( 4-

f 1 uor ophenylyamichiokidar bonyl am no) phenyl nethyl )-1,4, 9-triazaspiro]

f’ﬂ‘ﬁ?ﬁﬁﬁﬁ%ﬁé"%@ﬂ% 5 TLE‘%‘J@RS 581)1); 86 15 MAR 2007 NVR(CD3OD): 6

7.70, 7549 NMRB6D:GFD34H 777306,497 I3, 7403@,313498, 431794,0033.94, 3.31,6B60-3.160332830,

3.38, 3.20, 8%5%'2(329@2%6???[%§@10% §9z1.50, 1.50-1.10, 0.94. Exanple 3(104)

(3R) - 1- but yT-"2 0x0 hydroxy | -cycl opentyl nethyl)-9-(4- 5
met hyl sul f dxanpid HEAheny! net hyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane

e Gy s Gyt LS R Mg st 0 101
3.01, 2. 5onzetbﬂamlr@cgtéoaylabenﬂmgbylfrrs@camosml)ﬂhemlm@hsslb1 48canpl e 3(105) 10
ot by kg o, oyl openty et o (6.
Jundecane Friany SO D, P
(di chl or omaNRIEDI®DNaH Tl 98yt 7s( 7%9170;41)1 63NWRE CD3EDY 02,63 7782 58-3.383 3 .70, 450,
TN T O NN o E S N N
- but yl - 2, 5-EXaopde 3100] R) - 1- hydroxy | -cyclopentyl methyl)-9-(4-(4-
cor bor SRS TSN ARG RG L oo BB Slendecane |
NVR( CD3OD) m@hwla%wcarbmylph@wlmvthma 1,49 2dzagifs. Sanggcans hedrochlonide
3. 60- 3. 35, H.C&RsB7£bhloréforf metlaholls: Pp- 1. 80, 1.80-1.50, 1.50-1.10, 0.94.
Exanpl e 31%171\/[R(CD30D) & 7.92, 7.67, 442, 415, 4.02, 3.77, 3.56-3.30, 3.30-3.08, 3.26, 2.92, 2.54-
2.18,2.16-1.85, 1.80-1.60, 1.50-1.06, 1.02-0.80, 0.91.
20  Example 3{101)
(3R)-1-pentyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexyimethyl)-9-(4-(4-
carboxyphenylmethylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[S. 5jundecane
hydrochloride
TLC: Rf 0.61 (chloroform:methanol=5:1});
25 NMR(CD;OD): & 8.02-7.96, 7.69, 7.45, 4.65, 4.43, 4.15, 4.02, 3.77, 3.58-3.36, 3.26, 3.19,
( 2.54-2.24, 2.08-1.86, 1.82-1.60, 1.50-1.06, 1.02-0.80, 0.91.
Example 3(102)
(3R)-1-penty!-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxymethylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspirof5.5Jundecane
30  hydrochloride
TLC: Rf 0.29 (chloroform:methanol=5:1);
NMR(CD;OD): § 7.90, 7.60, 7.15, 7.09, 4.34, 4.15, 4.09, 4.01, 3.75, 3.58-3.41, 3.27, 3.20,
2.56-2.26,2.18-1.88, 1.82-1.62, 1.52-1.08, 1.04-0.80, 0.92.
Example 3(103)
35  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-
fluorophenylmethylcarbonylamino)phenylmethyl)-1,4,9-triazaspiro[S.5Jundecane

15 M?l? 2007

hydrochloride
TLC: Rf 0.38 (dichloromethane:methanol:water=9:1:0.1),
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(3R) - 1-butyl -2, 5-dioxo-3-((l R)-1-hydroxy-

-cycl opent y] net hyl ) - 9- (4- ( 4- car boxy- 2- 15 MAR 2007
met hoxyphenyl net hyl ) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane

hydrochl oride 25 TLC. Rf 0.55 (chloroform nethanol: acetic acid=10:1:1);
NVR(CD3OD): 6 7.58-7.55, 7.43, 7.35, 7.22, 4.30, 4.04, 3.98, 3.96, 3.86,
3.72, 3.55-3.05, 2.50-2.05, 1.94-1.12, 0.94. Exanple 3(108)

(55 out s i AL sl BT B s s
hydr ochl or i3di, F12G; 2.B0-200%60.96eh8@ridfOet.Af), INEA-haGO0. 94 acetic acid=10:1:1);

NVR( CD3CD) 5.8 L128 104y 86, 7.56, 7.07, 6.92, 4.35, 4.00, 4.00, 3.76,

3.56-3. 42, - 3.13, 2.54-2.09, 2.28, 1.94-1.11, 0.95, Exanple
3(109) 35 (3R) 1 butyl 2,5-diox0-3- ((1R)-1 hydroxy 1- cyclopentylmethyl) 9-(4-

(3R) - 1-But Xllletl%vlgﬂﬂing 9111130]‘1{611@71&11@?"4@(%&%&5 #6109 ; rgfﬁﬁé&hﬁ@lﬁ]}mﬂ)ém&'lc{e‘l' (4-carbox

y-3- nethyl enog}y% ria decane
hydr ochl or i Qmeﬁqp%ﬁ@fk@ﬂ?rﬁw?@ﬁ%’ah 1% acetic acid=20:1:1); -87

15 MAR 2007yMRN g@b g@ 7 B 7397438, 5&9 % 91963 7@ 9160 554@63 34. 33@@5 #0003 56208,
2(120)3 oo 139541 8031 ol 15% %%0 1. 120 %695 -1.14, 7095 BXanpl e

(3R) - 1- but;ﬂxaamfelcgp 3-((IR) - 1- hydroxy- I-cycl oheptyl et hyI) 9-(4-(4- 5

Pyl oohPor AT PRS- TR ey TrbiekrBp P B o2t aor 1. 1)

NIVR( CD3 QD) mfﬁhj?larﬁﬁu,ocirbﬁﬂylpHelﬁ'ﬁnetﬁyIG)By)pBer@iBmet&yB&,,4,9.tﬂl&aspirdIS 5Tuhdédane
3.54-3.41, %’d%% 10§d3'3 .51-2.07, 2.04-1.11, 0.95. Exanple 3(111) 10

(3R) - 1-bu thl E I OXO- ((IR) 1- hydroxy | - cycl oheptyl net hyl ) -9-(4-(4-carbox
y-2- net hyl'ﬁlt{brﬁ@%owrmt’fym methangl watesPakPilpo[ 5. 5] undecane

EK/%E ochl or 'M@R éﬁ 0 83738% 6%'3' or40f ‘?flli“ 5 %t E%@O%%a@%' §7i103 @o%%sl 338k; 3.20,

oD 7.07 3
3. 54CD%§1) 23913§ 50319%19521%&3% 5021‘2%1 i 8841.13, 0. 95 15 Exarrpl e 3(112)
(3R)-I -but;ﬁxaa}p&mg -3-((1R) - 1- hydroxy | - cycl oheptyl met hyl) - 9- (4- (4- car box
_2- chl . t t d
hydr oohi or (R TR S Bies5 Rk iy T ERRBM meBb e dmoo: 1: 1)
NVR( CD30D) caﬁaﬁyﬁ&noiyrﬁ&hyl?plﬁﬁyln?eﬂi)ﬂ) 1,49 thazdspTd[S. Muidecade Ejﬂro&l&rﬁie

3.57-3.42, ﬁg%ﬁf@Z&%ml%or% anin}.el:gtgmolzwatﬁr:b I]‘ﬁ IPYO 95. Exanple 3 113)

(3R) - 1- but cyc ept yl net hyl ) -9- (4- (4-carbox
y-2- 20 NMR(CD;0D): 6 7.96, 7 70-7.55, 7 05, 5 23, 437, 3.99, 3.99, 3.76, 3.60-3.35, 338, 3.20,
2.50-2.05, 1.95-1.80, 1.80-1.50, 1.50-1.10, 0.94,
Example 3(107)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-carboxy-2-
methoxyphenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
25  TLC: Rf0.55 {chloroform:methanol:acetic acid=10:1:1),
( NMR(CD;0D): & 7.58-7.55, 7.43, 7.35, 7.22, 430, 4.04, 3.98, 3.96, 3.86, 3.72, 3.55-3.05,
2.50-2.05, 1.94-1.12,0.94.
Example 3(108)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-carboxy-2-
30  methylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5lundecane hydrochloride
TLC: Rf 0.60 (chloroform:methanol:acetic acid=10:1:1),
NMR(CD10D): & 7.98, 7.86, 7.56, 7.07, 6.92, 435, 4.00, 4.00, 3.76, 3.56-3.42, 338, 3.26-
3.13,2.54-2.09, 2.28, 1.94-1.11, 0.95,
Example 3(109)
35  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-carboxy-3-
methylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.71 (chloroform:methanol:acetic acid=20:1:1);
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met hoxyphenoxy) phenyl met hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane hydr ochl ofipler 2007
TLC. Rf 0.46 (dichloronethane: net hanol : acetic aci d=20:2:1); 25 NVR(CD30D)
7.75, 7.68, 7.51, 7.09, 6.99, 4.32, 4.15, 3.99, 3.82, 3.73, 3.58-3.38, 3.35-
108, 2.51-2.36, 2.27, 2.12, 2.04-1.79, 1.78-1.10, 0.95. Exanple 3(114)

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-cycl opentyl net hyl ) - 9- (4-

met hoxyphenyl net hyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane hydrochl oride 30 TLC

Rf 0.29 (dlwm{gcggl@b 9! mb@nqllsvv@tgqr 52614861%,00NYBOCDIED} 55@ . 2638, Zs 12,
4.28, 3.99 3,38, 3.20, 2 50-2. 1.95-1. 80,

1.80- 1. 50, 2&56 3p- ié 10943% 1%=IE(>)<§1”TpI e 3(1’15)

(3R) - 1- but yxahple 8li1080- 3- ((1R) - 1- hydr oxy- | -cycl opentyl met hyl) - 9- (4- (4- car box
-2- 35 net h d

by ochl or 1B T eI R B T Bty e e RB Ba s 1 0. 1)

NVR( CD38D) :caﬁ)oiyﬁl&noiyrﬁ&hvl’lplﬁhyln?etﬂﬂ) 1.A4.D0]azdsp3d[ 5. 3JuadecaBe BRirochi@2de 3. 74,

3.60-3.35, 3.3 : 1,.95- 1. .41,,80-1.50, 1.50-1.10, 0.95. -

oo 1 SeR %@%&%gﬁaﬁb%{foex'G@?%lx%tg%ol%ce%é atid90: 1118

(3R) - 1- but WWMR(EDeOBY08 3-96 TR1; T-Fy driix j-285 48] AHEpéYBndi/AyB p43-414-3 3’#8t3h132l,

sul fonyl am Ry gy hy! o3, 4, 9-triazaspiro[5. 5] undecane hydrochl oride
TLC. Rf 0. £9pghl oirg?(%rﬁf fret hanol =10: 1); 5 NVR(CD3OD): 5 7.52, 7.34, 4.31,

4.14, 395.2@23!!&_@__51)335 3.30-3.10, 3.00, 2.60-2.20, 2.10-1.90,

1.80-1485, @RrRYI-bd @”Fvll:lﬁ)x%@- 1-hydroxy-1-c clohe Imethy])-9- 4 4cab X 2—
(3R)1buty(|@ TR IS I AN e R A G i

0 dr ox ept yl
net hyl am ndE%fPﬂBHV}OﬁHWPHéF 1))' ! f 921"r 1§z SP’ir%\[gasgb‘i“ill Eﬁf&&%&iﬁe
hydr ochl or i TieC: T L chidrofdrdométhdadacdtioragid=0etlhg noI 10 1) ; NVR(CD3OD) :

5 T oasindEolobie 180 9 s e Doodudy B ER TRy et
(3R) - 1- but y3.52299d2.8%,23B-( (IBRY.9F - hydr oxy-1 - cycl oheptyl net hyl )-9-(4-(4- 15

carboxxp !ﬁg phenyl nmet hyl ) -1, 4, 9- triazaspiro[S 5] undecane

hydr ochlori 0.23 (chlorof orm nethanol =10: 1 NVR(CD3OD): 5 8.17,
7.90-7. 78, (AR¥1;bulylDs5-dipx0s-(BRF1;hydraxy- Beyrioheptydmetby De-(42(460rbaxysh- 2. 35,
2.10, 2.00-

(3R 1-but &‘*Ozé%he*&@gﬂm’?“?%ﬁﬁ ;g’éﬁ?% ﬁ%%ﬁ%&f& roehorse o (a- (-

car boxyphenVF%rﬁ%%%EM9 OPE?HB'FFW apsficyacd=20d. b i azaspi r o] 5. 5] undecane
hydr ochl or iNBIR(CD-OD): & 8.14, 7.95, 7.60, 7.12, 7.11, 4.37, 4.15, 4.01, 3.76, 3.57-3.42, 3.32, 3.18,

20  2.51-2.08,2.02-1.13,0.95.
Example 3(113)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cycloheptylmethyl)-9-(4-(4-carboxy-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspirof5.5Jundecane hydrochloride
TLC: Rf 0.46 (dichloromethane:methanol:acetic acid=20:2:1);

25 NMR(CD;OD): & 7.75, 7.68, 7.51, 7.09, 6.99, 4.32, 4.15, 3.99, 3.82, 3.73, 3.58-3.38, 3.35-

{ 3.08,251-236,2.27 2.12,2.04-1.79, 1.78-1.10, 0.95,

Example 3(114)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-
methoxyphenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride

30  TLC: Rf0.29 (dichloromethane:methanol:water=9:1:0.1);
NMR(CD;0D): & 7.46, 7.02, 4.28, 3.99, 3.96, 3.82, 3.71, 3.60-3.35, 3.38, 3.20, 2.50-2.05,
1.95-1.80, 1.80-1.50, 1.50-1.10, 0.95.
Example 3(115)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-carboxy-2-

35  methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf0.24 (dichloromethane:methanol:water=9:1:0.1);
NMR(CD;0D): § 7.75, 7.68, 7.50, 7.09, 7.00, 432, 3.99, 3.99, 3.82, 3.74, 3.60-3.35, 3.38,

320, 2.50-2.05, 1.95-1.80, 1.80-1.50, 1.50-1.10, 0.95.
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TLC. Rf 0.23 (chloroform nethanol= 10:1); NVR(CD3OD): 5 8.08-8.01, 2007
7.86-7.83, 7.74, 4.45, 4.15, 4.03, 3.75, 3.60-3.40, 3.35-3.15, 2.60- 12«%11
2.15, 2.00-1.80, 1.70-1.10, 0.95. 25 Exanple 3(120)

(3R) - 1- butyl -2, 5-di oxo-3-( (I R)-1- hydroxy-1-cycl oheptyl met hyl )-9-(4-(4-carbox
y-2- met hoxyphenyl net hyl ) phenyl nethyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane
hydrochloride TLC. Rf 0.36 (chloroform nethanol =10:1); NVR(CD3OD): 5

7.57-7.54, % le 7¢134) 7.21, 4.28, 4.13, 4.03, 3.95, 3.70, 3.50-3.35, 3.33,
30 3.15, 2.50:2.35, 30, 2 , Exanple 3(12
(3R) - 1- but yéi 335@11&;11;%2- 3-98%0r %ﬁRP%thg‘F 10°¥ij° H]‘B‘ﬁg‘ef)ﬁ" st hy|)f“§-(4-ﬁw(4-
car boxyphemnytthelishifdny Anitephadybnethplg-a [fb@}mdzhm'mﬁy b romtiényehng hitdréchlOeide

triazaspir drochl or,i 35 TLC. Rf 0.21 (chloroform m
P O A R Sl Be e :

et hanol = 10 , 7.67-7.46, 7.29, 4.61, 4.39, 4.35,
4.14, 3598 NBHUOIDq@IEOéSZ 2D, 7. 341 @31 214943.92. 500,23 20;3.35, G73013.82, 3.0073.60-21%),

0.93. Exa 2 8 R 2007

(3R) - 1- buﬂ ?%%5{;%(1?)390“% %)%15% 1- hydroxy-1-cycl opentyl methyl )-9-(4-(4

met hyl ami noE.aai@JIbgj_Lrlﬁ.énoxyrret hyl ) phenyl met hyl )-1,4, 9-triazaspiro

VR CDOCD) 87 PGS BELE (850 etk sty grangyane; rot hanol 10,1 S
3.38 3.20, methglaminocgrhonylphenylmethyD! é:% tmmﬁpquﬁﬁé@ewe hydgwhlprgs, 0. 94.
Exanpl g03( 123): Rf0.35 (chloroform:methanol=10:1

ot byl cor ba ﬁp‘éb&ﬁeﬁifﬂﬁe% $aRhs: %Xré% SRR B B 5825t dhdelune

10 hydrochlz)m-desoTlL@O IRI5,@.9%4 (di chl oronet hane: net hanol = 10: 1)

NIVR( CD3OD) : 749 §44 7.33, 7.14, 4.30, 3.98, 3.97, 3.97, 372
358335@%@%—%—1 2.50-2.00,2.09,1.95-1.78, 1.77-1.50, 1.50-1, 05,
0. 94. ExanmpB&)-3¢thizdl)2, il:ihoxo 3-((1R)-1-hydroxy-1- cycloheptylmethyl) 9-(4-(4-

f:grR Loiypﬁé%ﬁ%$8§%%noc@ )é QAT)H Q%g q?’wﬁ%krﬁ&%@&rﬂ?@gﬁdﬁggégaﬁc}?@%é&‘g] undecan
e hydrochl BeCdRf Et(chiﬁrO@rﬁQm@@ﬂ@MF :blet hane: met hanol : acetic aci d=20: 2: 1) ;
l;"\/?g Cg3glg) Nﬁ[RéCQ)gODg 88, 1777@6# 7& @5»7 4 1§34 oﬁ 31‘)51 345003440 % 37583 26 25§0 3 562 35,
2.10, 2.00-1.75, 190-1 10, 0 94
Example 3(119)
20  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cycloheptylmethyl)-9-(4-(4-
carboxyphenylaminocarbonyl)phenyimethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.23 (chloroform:methanol=10:1};
NMR(CDs0D). 6 8.08-8.01, 7.86-7.83, 7.74, 445, 4.15, 4.03, 3.75, 3.60-3.40, 3.35-3.15,
2.60-2.30, 2.15, 2.00-1.80, 1.70-1.10, 0.95,
25 Example 3(120)
( (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cycloheptylmethyl)-9-(4-(4-carboxy-2-
methoxyphenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.36 (chloroform:methanol=10:1},
NMR(CDs0D): & 7.57-7.54, 7.43, 7.34, 7.21, 428, 4.13, 4.03, 3.95, 3.70, 3.50-3.35, 3.33,
30 3.15,2.50-2.35,2.30,2.10,2.00-1.80, 1.75-1.10, 0.93,
Example 3(121)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cycloheptylmethyl)-9-(4-(N-(4-
carboxyphenylmethyl)-N-methylaminocarbonyl)phenylmethy!)-1,4,9-

triazaspiro[5.5]undecane hydrochioride
35 TLC: Rf0.21 (chloroform:methanol=10:1});
NMR(CD;0OD): § 8.05-8.03, 7.67-7.46, 7.29, 4.61, 439, 435, 4.14, 3.98, 3.70, 3.50-3.20,
3.07,2.94,2.50-2.20, 2.07-1.82, 1.75-1.15, 0.93.
Example 3(122)

-89 .



Exanpl e 3(125)

(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-cycl opentyl net hyl) - 9-(4-(&531;er%)§7

y-2- et hoxyphenoxy) phenyl methyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane

hydrochl ori de TLC. Rf 0.37 (dichl oronethane: net hanol : water=9:1:0.1); 25

NVR(CD3OD): S 7.72, 7.67, 7.50, 7.09, 7.01, 4.33, 4.08, 3.99, 3.99, 3.74,

3.60-3.35, 3.38, 3.18, 2.55-2.10, 1.95-1.80, 1.80-1.50, 1.50-1.10, 1, 24,

0.95. Exa 3- - 4-

(3R) - I - but 18 %g’?)éxsofhox TR ey -y ey ety e h% )9 (& (4-car box

y-3- hydr 088} %WF%TH@'WPWWW z)lah@ylmth&%é;ﬁ?m}@a é ane

hydr ochl orlh%m%g)[o;l'gg: Rf0. 74 (chloroform nmethanol =5:1); NVR(CD3OD): S 7. 86,

L 53 os it Bt o Pl ¢ o015 T 2

(BR%) 1- BEtNMR (5Bl)£lD]DXC537(7( I7R)p: J-0ay dr2ax%:32; atdoyrty[ggyg%s 9d5(743 £4- _ahs%wohlz 89, |

car boxyphe Y, ri Iro undecane hydrochl ori de

TLC R O. %42(2‘ grﬂogfgn‘grﬁgﬁe %Fég(ﬁé ﬁ?b lm‘%@ag 1: 0. 1) NVR( CD3QD) : 3 7. 95,

7.58, 7.52Exémpk 3(4287, 4.14, 4.01, 3.77, 3.60-3.40, 3.20, 2.50-2.10,

1.80-1. 30, 2 (s

(3R) - 1- but ;5?“?%’“%“@0‘1%"??1% R %ﬁigﬁ - %%;PCFQ?% 'P% é)l) 9- (4- (4-

c ar boxy met mydthylcarbeay bomg phényirosthy nyﬂmmh)ﬂyllﬁ%trmzwm[iﬁbmémao{: 5. 5] undeca
%Dc%glrd%g@BgeTLC Rf 0.47 (chloroform nethanol: acetic acid=10:1:1);

7.58, 7.16, 7.09, 4.36, 4.15, 4.07, 4.01, 3.75,
3 55 3. 42, B.GR).4b(dichjorgmethangmethaggl=184dnpl e 3( 129)

(3R) - 1- but ViR ( éDﬁDBTOS 3¢ Ts; ¥ zhﬁdrmxn 30 B%Ch@’regbwl Reihyglds-P36 4 §A31Q
car boxyphezyﬂ%car bon [

am nonet h 1)% % ﬁé) 4, 9-triazaspiro[5.5] undecan
é hydrochl Q%IQO:T?L » IRE5-4. 7831 %’6 1°8r Brlrﬂs #hanol =10: 1) ; NVR(CD3OD): 5
7.91, 7 84 Exﬁnﬁ:ﬁﬁ(h@ﬂ 4.60, 4.11, 3.66, 3.41, 3. 40, 3.20, 3.00-2.80, 2.30-

(23%:’ 1 J%Rg?é’ é”éxg %@xeﬁ&)‘ﬁfﬂﬂyl/gl;ogx%@?&cﬁg}gﬁéﬁﬁ#bwﬁé%gﬂr) - 9- (4- (4-

di met hyI amcaﬂmamﬂcmy]me:thyfmhhmnyrbbmﬁmhy:mjdhmmyﬂ)qhﬂﬁyﬂri)ma]spi@a[95—.i]ninﬁzalﬁpi ro
[ 5.5] undecqlggrocg%gﬁgchl oride TLC. Rf 0.32 (ethyl acetate: nethanol =5:1);

TLC: Rf 0.19 (dichloromethane:methanol:acetic acid=20:2:1};
NMR(CDs0D): & 7.99, 7.68, 745, 4.65, 4.43, 4.15, 4.04, 3.78, 3.58-3.40, 3.35-3.06, 2.52-
20  2.36,2.28,2.12,2.04-1.78,1.78-1.05, 0.95.
Example 3(125)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-carboxy-2-
ethoxyphenoxy)phenylmethyl)-1,4,9-triazaspirof5.5Jundecane hydrochloride
TLC: Rf 0.37 (dichloromethane: methanol: water=9:1:0.1);
25 NMR(CDsOD). 6 7.72, 7.67, 7.50, 7.09, 7.01, 4.33, 4.08, 3.99, 3.99, 3.74, 3.60-3.35, 3.38,
( 3.18,2.55-2.10, 1.95-1.80, 1.80-1.50, 1.50-1.10, 1.24, 0.95.
Example 3(126)
(3R)-1-butyl-2, 5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-carboxy-3-
hydroxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
30  TLC: Rf0.74 (chloroform:methanol=5:1);
NMR(CD;0D): & 7.86, 7.63, 7.19, 6.54, 6.44, 437, 4.01, 4.00, 3.76, 3.60-3.42, 3.39, 3.23,
2.58-2.05, 1.94-1.79, 1.78-1.08, 0.95.
Example 3(127)
(3R)-1-butyl-2,5-dioxo-3-{((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-
35  carboxyphenylthio)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.29 (dichloromethane:methanol: water=9:1:0.1};
NMR(CD;0D). & 7.95, 7.58, 7.52, 7.37, 437, 4.14, 4.01, 3.77, 3.60-3.40, 3.20, 2.50-2.10,
1.80-1.30, 0.95, 0.88, 0.85.
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20 NMR(CD30D): 5 7.48, 7.20, 7.11, 7.05, 6.97, 4.31, 3.99, 3.98, 3. 7915?%]1421007
3.47-3.16, 3.11, 3.06, 2.51-1.16, 0.95. Exarrple 3( 131) (3 R -1-butyl

5-di oxo0-3 -((l R -1-hydroxy- | -cyclo pentyl nethyl)-9-(4-(4-

met hyl am nocar bonyl - 2- chl or ophenoxy) phenyl net hyl )-1, 4
O9-triazaspiro[5.5]undecane 25 hydrochloride TLC. Rf 0.50

(di chl or onmet hane: net hanol = 10:1); NMR(CD3OD): 5 8.00, 7.77, 7.60, 7.13,
7.08, 4. 35’E)ém”nc3(§28? 3 75 3 59 3. 41, 3 38 3.22, 2.91, 2.56-2.04,
1.96-1.78, 1. 3(132

(3R) - 1- but y(BRi*lsbtwylo%eMslxe(%Q}Rilﬂvdf%syyl@y@@bﬁw&@ﬁwy) BA-@#-( 4- (nor phol i n- 4-
_yl car bonyl Japhs ﬁfémymﬁﬁw&m Y hlendsc [h@&BASAL 4, RhidazBd ecane

hydr ochl ori de Rf 0. 37 (r§’| chl oryglr)ret Eane %Zt hanol : V\/ap't*?rg—Qﬁj%ﬁo 1);

NVR( CD30OD) : hygree “3748 7.14, 7.10, 4.36, 4.14, 4,00, 3.85-3.40, 3.20,

2.55-2. 85, PLAZRE0.47 8hidroRfm: rﬁetﬁ@olﬁc&&acﬁiﬁﬁl 85 Exanpl e 3( 133)

(3R) - 1- but 4- r i.din-1
- ylcar bonmg%é?wpﬁ é}f?@%%%?@( %sﬁﬁ’o“[@ g!]’tS % 5(317 6dﬁ
hydr ochl or iZdgl-1TICCO.SRf 0. 30 (di chl or onret hane met hanol : wat er—9 1 0 1); -91 15
MAR 2007 %@?@6758 7.15, 7.08, 4.36, 4.14, 4.00, 3.76, 3.59,

3. 55-3. 40, =2.20 2.13, 2.05-1.85, 180130 0.95, 0.88, 0.85.
Exanpl e 3( 13B)- l(lﬁf@rl-as-@mnplﬁ (1R)-1-hydroxy-1- cycloheptylrnethyl) 9- (4-(4-

?sgbfépyﬁaﬁn%@é PR arfnBholiemiatiohs Braeiy-4 4> wriavaspivols Slundecape (o

hydr ochli orlhi’élqu_@“quf 0. 27 (dichl oronet hane: nethanol: water=9: 1:0.1);
NVR( CD3CD) : T@C7R5@23§clﬁ&of&m11§eth2n&llo $).36, 4. 20 4 14, 4.01, 3.76,

Exgror;)?edfg’(l ' (CD30?) 52731 7§4]7 46 1734 460 9111 366 3419?40 3%% 3%082680 ]2030-

(3R) - 1- but y1.62,155@ 880351 (2DRY.93- hydr oxy- 2- et hyl but yl ) - 9- (4- (4- ( 2-

hydrox hyl am no nyl ) phenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undeca
{13 5853
> Rf 0.25 (dichloronethane: met hanol : water=9:1:0.1); 15

NNR( CD3(I)) (3B)-4-188yl-Z 5 5ldgxo73-1(8 R)-1-10@roxy- Beycldpehtylméth@l); 9-B1-@#, 3. 71,
3. 60- 3. 40 ;g}91y1a%ningcarbgnﬁéZl‘getﬂgxyp%e&o%cy)ﬂheﬁ%rﬂﬁ%g)-1 g'ﬁ&iazgspﬁg[S quﬁgecane

Exanpl e
(3R) - 1- but yhy podlatidsxo- 3- (( 1R) - 1- hydr oxy- 2- et hyl butyl ) - 9- (4- (4-(2-
TLC: Rf 0.32 (ethyl acetate:methanol=5:1);

20 NMR(CD;0OD): & 7.48, 7.20, 7.11, 7.05, 6.97, 431, 3.99, 398, 3.79, 3.74, 3.47-3.16, 3.11,
3.06,2.51-1.16, 0.95.

Example 3(131)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentyimethyl)-9-(4-(4-
methylaminocarbonyl-2-chlorophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

25  hydrochloride

( TLC: Rf 0.50 (dichloromethane: methanol=10:1};
NMR(CD;0D): & 8.00, 7.77, 7.60, 7.13, 7.08, 4.35, 4.00, 3.99, 3.75, 3.59-3.41, 338, 3.22,
2.91, 2.56-2.04, 1.96-1.78, 1.78-1.08, 0.95.
Example 3(132)

30 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-(morpholin-4-
yicarbonyl)phenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.37 (dichloromethane:methanol:water=9:1:0.1);

NMR(CD;0D): & 7.59, 7.48, 7.14, 7.10, 4.36, 4.14, 4.00, 3.85-3.40, 3.20, 2.55-2.25, 2.13,
1.80-1.30, 0.95, 0.88, 0.85.

35  Example 3(133)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-(pyrrclidin-1-
ylcarbonyl)phenoxy)phenylmethyl)-1,4 9-trtazaspiro[5. Sjundecane hydrochloride
TLC: Rf 0.30 (dichloromethane:methanol:water=9:1:0.1);
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met hoxyet hyl ami nocar bonyl ) phenoxy) phenyl met hyl ) -1, 4,9-triazaspiro[5. 5, MAR 2007
]undecane 20 hydrochloride TLC. Rf 0.37

(di chl or onet hane: et hanol : water=9:1:0.1); NVR(CD3OD): 6 7.86, 7.58, 7.15,
7.07, 4.36, 4.14, 4.01, 3.76, 3.56, 3.56-3.40, 3.37, 3.19, 2.50-2.20, 2.14,
1.80-1.30, 0.95, 0.88, 0.86. Exanple 3(137) 25

(3R) - 1-butyl - 2, 5-di oxo- 3- ((1R) - 1- hydr oxy- 2- et hyl butyl ) - 9- (4- (4- (nor phol i n- 4-
yl') car bony ¥R gr@gd)%?ymemwﬁsphwmw hiyl4) 410043974, 131 B2 3S9F-5 Qb53 Sbupdeoane
hydr ochl ori de g (I) % 8h| oror698641ane met hanol : wat er=9: 1: 0. 1) ;

NIVR( CD30D) :2- 1% 7.08g] - 8% 1§0-1301655 97, 4.31, 4.13, 3.99, 3.90-3.40,
3.79, 3.17 Exam@%'j(ag.zp 2. 13 1.80-1. 30, 0.95, 0 88, 0.85. 30 Exanple 3(138)
(3R) - 1-butyl - - di.axpo-,3- (( = 1- r OXYys 25 € |.\b, 9-(4-(4-(pyrrolidin-|
-yl ) car bonﬁqu%ﬁ&l%iﬂﬂér%@?iﬂgﬁ%%ﬁﬁhﬁb g_t(%/t(% azaspi r o[ 5. 5] undecane
hydr ochbor iigterdgyGiminbcdib o2yl fltkinoky o hemmbi bihipb - lnaﬁhamhplvc&ﬁ Silurfdledand. 1) ;

NVR( CD30D) 7.29, 7.16, 7.10, 6.97, 4.31, 4.13, 3.98, 3.79, 3.74,

3.60, 3. 55"?9%1‘%”’318 3.17, 2.50-2.20, 2.13, 2.05-1.85, 1.80-1.30, O0.95,
0.88, 0. 85.TIExdh.27 Glididejomethane: methanol:water=9:1:0.1);

(3R) - 1- but M@R 92063/"3(5( Rk 3?1*5y6ﬁ0©><34“3% ﬁihyh%té{bi 9764 gég']u ribp)i's%m n

ocar bonyl - heno gphén yl fret hg rlazasplro ndecane
hydr ochl or iZd0, 2914, i§0Mﬁ€F@ 70.961 ¢88.4.89. 45

(di chl qpomat,hane. @b noI vvat er—9 1 0 1) NI\/R( CD30D) 6 7.59, 7.49-7.44,
7.08, 6.97 3.16, 2.50-2. 20,
2.13. 1. 80-(3R%a-bugyld>- dtPX%? ((éRé;é hYéfCstf -2- @WHW&) %61&‘&712-5

(3R) - 1- but WydroxSethyRXAnscartchif)pAendy gphsiyi Rretiyhyi, bgtmhﬁasll&r&[ﬁ_-sgﬂnc{eaane

hydr oxyet hyI gm E}@r bonyl ) - 2- net hoxyphenoxy)pheny met hyl ) -1, 4, 9-
tfiazaspirdf i} hd&cane hydrochloride TLC. Rf 0.45

(di chl oronétIJ:(étriéfO@i fdickdbronat lemeMmethdhol wateNNR( CO30D) : 5 7.63, 7.59, 7.58,
7.09, 3 , 74,223,470 5 . 40, P Iy
2. 50. 250, PIRCDIORI’Y T s%d 1%, g Ao M B R TR E 3 80 0 Bisl s 1
(3R)-1- but V3522300240l 80-(1(3|0R9 91-h§¥ 1088y - 2- et hyl but yl ) - 9- (4- ( 4-(2-

met hoxyet h\%@ﬂﬁg{g@_@ﬂmyl ) - 2- met hoxyphenoxy) phenyl met hyl ) - 1, 4, 9-
triazaspir cane hydrochl oride 15 TLC. Rf 0.51

(di chl or ome8Rimebuite s endesrondf @R¥9-hydroxyy2-etRubbsditd-(4-62-7. 61, 7. 50- 7. 45,
7.09, 6. 97:mé{h&ﬂyetlﬁzlélxﬁmogarg&gl%gg@oxygash%ﬂ%ln%ﬂ%h 1,3;PtfraBaspfo] 5. SuRdcat 18,

2. 50- 2260 hydg'o%hlondgo
TLC: Rf 0.37 (dichloromethane: methanol:water=9:1:0.1);
NMR(CD;0D): § 7.86, 7.58, 7.15, 7.07, 4.36, 4.14, 4.01, 3.76, 3.56, 3.56-3.40, 3.37, 3.19,
2.50-2.20, 2.14, 1.80-1.30, 0.95, 0.88, 0.86.
Example 3(137)
_ 25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-(morpholin-4-yl)carbonyl-2-
{ methoxyphenoxy)phenylmethyi)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.40 (dichloromethane:methanol:water=9:1:0.1);
NMR(CD;OD): § 7.48, 7.21, 7.12, 7.05, 6.97, 431, 4.13, 3.99, 3.90-3.40, 3.79, 3.17, 2.50-
2.20,2.13, 1.80-1.30, 0.95, 0.88, 0.85,

30  Example 3(138)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-(pyrrolidin- 1-y!)carbonyl-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5lundecane hydrochloride
TLC: Rf 0.52 (dichloromethane:methanol:water=9:1:0.1);

NMR(CD;0D): & 7.48, 7.29, 7.16, 7.10, 6.97, 431, 4.13, 3.98, 3.79, 3.74, 3.60, 3.55-3 40,

35 3.17,250-2.20,2.13, 2.05-1.85, 1.80-1.30, 0.95, 0.88, 0.85.

Example 3(139)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethyibutyl)-9-(4-(4-isopropylaminocarbonyl-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
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Exanpl e 3(142)

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-(tetrahydropyran-4-yl)net ﬁ?/MA-R&-O?'?
4-(4- 20

met hyl am nocar bonyl phenyl et hyl oxy) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 51lundec
ane hydrochloride TLC. Rf 0.55 (dichloronethane: nethanol =5: 1);

NMR(CD30D): 5 7.82, 7.53, 7.45, 7.11, 5.20, 4.28, 4.11, 4.01-3.94, 3.71,

3.54-3. 07, T2, 9kf 0.4 @Qhﬂorgrﬁeth&negx%et%aﬂ&wﬂerg5 1:29); Exarrpl e 3(143)

(3R)-1-but I- dIOX (1 ydr op n-4-vyl

4o meth GBS AR )%Jemlm%%y LR AR HEL AVt
] undecane 3h)6d260fﬂwlzd6 TBE: 1.3 12660.96 di.83)locgs0net hane met hanol =5:1); 30
NIVR( CD30D) : 17374 .59, 7.57, 7.04, 5.21, 4.37, 4.11, 4.08-3.90, 3.76,
3.54-3. 12, 1-1.70, 1.39-1.18, 0.95. Exanple 3(144)

(3R -1- ?ﬁ)ut Y3R)21-5u’d;il-0;6@d18xc§434(R)R)1} hyd:hom;xy dthy(lblﬁy}ja?h(yld(rtle@yr an-4-yl)nmet hyl)-9-(
4- (4- b 5. 5] und
nydrochl or oSy Rh RIS LAROIR o e BT 257 Namt cosody - 5
8. 14, 7.95riaza§Oro[y.5hddecand hydraclddrides. 12 4.06-3.92, 3.75, 3 57-3.20, 2.51-
1.71, 1.40+; 0,9, .2007
(3R) - 1- but #Cl-fgo it @wh\@g‘?%g n@&%ﬁgﬁol vgﬁill?t etrdahydr opyran-4-yl) nmet hyl)-9-(
4- (4 nethy (ﬁﬂg@@)ﬂ%% h’b)‘@pﬁ@?& §7 p‘hélly‘) hiat:h% )3.43, 3%74,B.72.i ¥wdplr o
[5.5 ]Wde§35'193 1'9;/215@9@002'19'61 éMsoRb 99 @@g (mhschl or onet hane: met hanol =5: 1); 5

NIVR( CD3OD) : 43; 798, 4.29, 4.11, 4.02-3.90, 3.72,
3,67, 3. 53.3_@3__(2;30 1 68 1 40 1, 17 o 95 Exanpl e 3(146)
(3R) - 1- but 3R)215uq»1-g>§odlaxé(si®k)1t-hyaimw dthylbaynah ran-4-yl) net hyl )-9-(

4-(4- brono enox tria ecane

hydr ochl or i %_’% ‘Fé?lcag’e PS(%P&WPB%WEP ¥yl gﬂg ‘g NVR( CD3QD) : 5
7.54, 7. 52ma?zaq;ero[ﬁ.5§imde¢hnaaydrécmande1 04-3.94, 3.73, 3.47- 3 16, 2.51-1.18,
0.95. (-Exanple 3(d4 by

N %%—%—'ﬁy@%"h"%@‘et? ‘t“é{?aé‘f’l B ER-2 Uy et hyl ) - 9- (4- (4- 15

( mor phol i nmtqbﬁmbbra/wneaéﬁymﬂqe’h@a e BAIL 1 16,599, 1 e spT4, 6L 57, 5} haldoane
hydrochl orkd& 3 13 250-2.20,2.13, 1.80-1.30, 0.95, 0.88, 0.85.

Example 3(142)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-ylymethyl)-9-(4-(4-
20  methylaminocarbonylphenylmethyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane

hydrochloride
TLC: Rf 0.55 (dichloromethane:methanol=5:1);
NMR(CD;OD): & 7.82, 7.53, 7.45, 7.11, 5.20, 428, 4.11, 4.01-3.94, 3.71, 3.54-3.07, 2.91,
2.50-1.70, 1.39-1.18, 0.95.
25  Example 3(143)
{ '_ (3R)-1-butyl-2,5-dtoxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-
methylaminocarbonylphenoxymethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

hydrochlornide
TLC: Rf 0.61 (dichloromethane:methanol=5:1),

30 NMR(CDsOD): 6 7.77, 7.59, 7.57, 7.04, 5.21, 437, 4.11, 4.08-3,90, 3.76, 3.54-3.12, 2.89,
2.51-1.70, 1.39-1.18, 0.95,
Example 3(144)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-(tetrahydropyran-4-yl)ymethyl1)-9-(4-(4-carboxy-
2-chlorophenoxy)phenylmethyl)-1,4,9-triazaspiro[S. SJundecane hydrochloride

35 TLC: Rf0.43 (dichloromethane:methanol=5:1);
NMR(CD;0D): & 8.14, 795, 7.60, 7.12, 7.11, 437, 4.12, 4.06-3.92, 3.75, 3.57-3.20, 2.51-
1.71, 1.40-1.17, 0.95.
Example 3(145)




TLC. Rf 0.64 (dichloronethane: nethanol =5: 1); NVR(CD3OD): 5 7.56, 71?&“{2007
7.14, 7.10, 4.32, 4.12, 4.00-3.90, 3.69-3.14, 2.51-1.18, 0.95.

3(148) 20

(3R) - 1-butyl -2, 5-di oxo-3-((IR)-1- hydroxy-1-(tetrahydropyran-4-yl)nethyl)-9-(
4- (4-

(pyrrolidin-1-yl)carbonyl phenoxy) phenyl methyl)-1,4,9-tri azaspiro[ 5. 5] undecan

° 5Sydr7°§2 BB 1d§ut§i-§5 d:{f)x&3 g@RJdl' gfd@iﬁﬁ%ﬂgﬁﬁrﬁﬁrm?lﬁﬁa@lbngﬁ(élg?:”?jég 5

25 1.41-1. mpthyb:agqpnymiaﬁjpéngbq_whenoxy)pheny methyl)-1,4.9- trlazasplro[S 5lundecane

2,3(R)4 1- buthTgelﬁom@xo -((IR) - 1- hydroxy-I|-(tetrahydropyran-4-yl)nmethyl)-9-(

met hyl car boh§i BEPm3-(Gickioramstians:methapaiphidhy| et hyl ) phenyl net hyl ) - 1, 4, 9-

E(rjl arzlflipl rN[\E{@DMﬂE)ﬁ@WEShYH#?CT]D'@H(SG& 69; JACS RAO. 82-3.90, 3.72, 3.67, 3.53-3.16,
ichloro n 1 NVR( CD30D): 6 7.44, 7.43, 734 716 430

4. 11, 4og§§830§8%e#j??@07% .53-3.14, 2.49- 1.69, 2.17, 1.38-1.21, 0.94.

Exanpl e 3(E5@1p33 46

3R) - 1- but 2, - 0] 1, 4- 35

gret %yl amun§3§ F]6§u§| Qé dlé’f(fié >gﬁ)lﬂ r@%%%ﬁyrg e]trrg%efigﬁ)?gﬁlzﬁg}' {ﬁg’@i 4((lﬂr (()[ 5. 5] und

ecane hydbm@tﬂp@&m@%’)ﬁlﬁm’lnﬁth}@) 59, ﬂtﬂa@*ﬂwﬂﬁrﬁv enqrestdroehdorids: 1) -94 15

MAR 2 45,4.7. 09, 697 4,32, 399 3. 99,
3. 8. OW75N\J§( @gdlcﬁlozoé&har?e rﬂ@thagol g?l%j o 3

(3R) - 1- butM@i@Q&& %5(‘(‘:{@ 1-0ﬁyér98x§-3l4 thgtﬂ nﬁ?‘bp}/% And- ﬁ']ﬁll)ésr@tﬂyl ¥8.9- (
4-(4- 5 095

met hyl ani nE'ca'r bog_y(! Egenyl car bonyl ) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 51undeca
né hydr oc . Rf 0.44 (chl orof orm net hanol =10: 1); NWVR(CD3C0D): 5

7.97-7. 84, (31{)7513%91 28, didx il 2-((R) 10hydtoP1 Jted@hyBoPan-3-Bin@hilif.9-@-@5,

:2,) ( i2221§ 0, (morpﬁol’m y})lscarb%n)cl)lghenoxyﬁ)h%ny%methylﬂp4 9]tnggasg)'1ro 5]una%can 10 Exanpl e

(3R) - 1 but yydraclBeddoxo- 3- (( 1R) - 1- hydr oxy- | - cycl opent yl met hyl ) - 9- (4- ( 4-

met hyl am n 3:1 thyl)-1,4,9-triazaspiro 55
]und)e/cane ?}%@drg?ﬁﬂ?ﬁg%@ﬁéﬁ%ﬁ%ﬁg@&é%g?or)(;f2)rm nmet hanol 18 1); [
NVR( CD30D) Nl\ék(ﬂ@sﬂﬁ) 84.5677748, 7.444810, 41 35 4.1, $00-32006,6933. 64)23514518,3) %‘ia
3.25, 2.95gxdmpR3(#4s40, 1.95-1.80, 1.75-1.10, 0.095.

20  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-ylymethyl)-9-(4-(4-
(pyrrolidin-1-yl)carbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane

hydrochloride
TLC: Rf 0.69 (dichloromethane:methanol=5:1);
NMR(CDs0D): 6 7.59, 7.58, 7.14, 7.08, 436, 412, 4.06-3.91, 3.75, 3.61-3.17, 2.51-1.69,
25  1.41-1.17,0095.
( Example 3(149)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl}-9-(4-(4-
methylcarbonylamino-2-methoxy-5-chlorophenylmethyl)phenylmethyl)-1,4,9-

triazaspiro[ 5.5 Jundecane hydrochloride
30 TLC: Rf0.73 (dichloromethane:methanol=5:1);
NMR(CDsO0D): 6 7.44, 7.43, 7.34, 7.16, 430, 4.11, 4.05-3.90, 3.79, 3.73, 3.53-3.14, 2.49-
1.69,2.17,1.38-1.21, 0.94,
Example 3(150}
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-
35  methylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

hydrochloride
TLC: Rf 0.59 (dichloromethane:methanol=5:1);

- 04 -



Exanpl e 3153) _ 15 MAR 2007
(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)nmethyl)-9-(
4- (4- cycl opropyl net hyl am nocar bonyl - 2- net hoxyphenoxy) phenyl net hyl ) -1, 4, 9-

20 triazaspiro[ 5. 5] undecane hydrochloride TLC. Rf 0.58 (chloroform

met hanol = 10: 1); NMR(CD3OD): 5 7.61, 7,52-7.46, 7.09, 6.97, 4.31, 4.12,
4.00-3.85, 3.83, 3.70, 3.60-3.20, 2.60-2.30, 2.20-2.00, 1.90-1.80, 1.70,

1.50-1.05, NMQR: &O5p 60759 7963@49 280, &xanpie Bed59o 2582 375 3.53-3.07, 293,

(3R) - 1- but ~di oxo- 3-((1IR)-) - hydroxy-I’- (t et rahydr opyr an- 4-'yl ) net hy] ) - 9- (
4- (4- ' 17 0.95.

cycl opr opy pswehppl3@n nocar bonyl - 2-nethoxypheny|nethyl)phenylnethyl) 1,4, 9-
trlazasplr un e h h r t hanol =
10 1) : @E@yﬁéﬁ GO S0} GV argpliin G RS B %05
4.00- 3. ’:85 m’it]ﬁﬁamﬁoEﬁbomﬂﬁﬂleﬂvﬁﬁfb&nﬂ%heﬂv&&ﬂ&lﬂﬂl4,%trﬁ2aspﬁo§5)§]2m8&;an€ 10- 1. 95,
1.90-1.75, 1d65}§ 1,50-1.05, 0.93, 0.52-0.48, 0.29-0.21. Exanple 3(155)
(3R) - 1- butw 12 Hfl%xo 3-((I R -1- hydroxy-1-(tetrahydropyran-4-yl)nethyl)-9-(
4- (4- et hJL&hRdOckr (obloydfodn metirorlihdny| net hyl ) phenyl net hyl ) - 1, 4,
O-triazaspi >~ 9397 By d I 5 I

o azasDANA Rl RRoRTey ST RS 07 g, A4 I3 SAg0R el naton s o gp

4. 00- 3. 90, 2350861532(7@11%35@0311@,15021@@,02650 2.15, 2.10-2.00, 1.90-1.80,

1.65, 4050EkahBic %1%. -95 15 MAR 2007 Exanpl e 3(156)
3R)-1-buty r | - (tetrahydropyran-4-yl)nethyl)-9-
El (21 (ml;r ﬁﬁs) -butyl-2,5- leXO-(J—((?R) 1 hy&iroxy- cycl(opentylmg{hyl) 8y(4- /i ) y1)-9-(

n-4-yl)car lammBBirDeny ghﬁa Qéi&bbﬂgﬁlﬁ;ﬂn?ﬁ&ﬁéﬂhﬁll) 1.3, %rRzhd ﬁu@{‘%@hﬂ&ah@ 5

] undecane %r olchl ori de (chl orof or m net hanol

NNR( CD30D) hygroshlgsde 7 o0 711, 7.05, 6.96, 4.30, 4.11, 4.01-3. 86 , 3.80,

3. 80- 3. 18, TRL.GBS 0353@hloZofdim mefhnol=189); 1. 68, 1.52-1. 14 0. 95. Exanpl e
3(157)

(3R) - 17Dut PIMBERERY & 2577718 - 1 T & Y APetr 3ty Spdran2- § 2 n&l iyt £%- (
4-(4- 10 2.10,1.95-1.80, 1.75-1.10, 0.95.

i sopr opyl a%( arfe I-2 rret hoxyphenoxy)phenyl nmethyl)-1, 4, 9- tri azaspi ro[ 5. 5]

undecane TLC (chl or of or m net hanol = %%
NVR( CD30D) (3R)-I+baty!-25- @szxcﬁz(élR)?l@sdroeyée(,tetwhwomazﬂ ylamgt@yl)zﬁ “3. 85,

3.82, 3. 72cy§0;§f@pyl§1eﬂgﬂalﬁm§8&r8m¥ﬁq2 reth8xylpheRexyipRdyimetRA)-114 20- 1. 10, 1. 26,

0. 95.
%(? agggzasplro?S 5Jundecane hydrochloride

TLC: Rf 0.58 (chloroform:methanol=10:1);
NMR(CD;0D): & 7.61, 7.52-7.46, 7.09, 6.97, 431, 4.12, 400-3.85, 3.83, 3.70, 3.60-3.20,
2.60-2.30, 2.20-2.00, 1.90-1.80, 1.70, 1.50-1.05, 0.95, 0.55-0.50, 0.30-0.27.
Example 3(154)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yi)methy!)-9-(4-(4-
( cyclopropylmethylaminocarbonyl-2-methoxyphenylmethyl)phenylmethyl)-1,4,9-

triazaspiro[5.5]undecane hydrochioride

TLC: Rf 0.63 (chloroform:methanol=10:1});

NMR(CD,0OD): 6 8.02, 7.47, 7.41, 7.37-7.33, 7.20, 4.28, 4.10, 4.02, 4.00-3.85, 3.86, 3.70,
30 3.60-3.35, 3.30-3.20, 3.07, 2.60-2.30, 2.10-1.95, 1.90-1.75, 1.65, 1.50-1.05, 0.93, 0.52-0.48,

0.29-0.21.

Example 3(155)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-

methylaminocarbonyl-2-methoxyphenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane
35  hydrochloride

TLC: Rf 0.58 (chloroform:methanol=10:1),

NMR(CD;0D): § 7.45-7.40, 7.35-7.31, 7.20, 4.30, 4.11, 4.02, 4.00-3.90, 3.86, 3.70, 3.50-3.10,

2.90, 2.50-2.15,2.10-2.00, 1.90-1.80, 1.65, 1.50-1.10, 0.94.

-95 .




softening point: about 178-183C Exanple 3(158) lSMAR2007
(3R) - 1-butyl -2, 5-di oxo-3- ((I R) - 1- hydroxy-| - (t et rahydropyran-4-yl)methyl)-9-(
4-(4-(2- methy Ipropy |) am nocarbonyl -2-net hoxyp henoxy)pheny | nethyl)-1,

4, 9 20 triazaspiro[5.5]undecane hydrochloride TLC R 0.67

(chI orof orm net hanol =5:1); NVMR(CD3OD): S 7.60, 7.52-7.44, 7.10, 6.97, 4.31,
4.12, 4.06-3.86, 3.82, 3.71, 3.60-3.00, 2.52-2.36, 2.28, 2.18-1.62,

1.50- 1. 18, 5.0 9% 10;33- Exanple 3(159) 25

(3R)-1-bu tﬁM‘Ui -3-((1R) - 1- hydroxy-I|-(tetrahydropyran-4 yI)rrethyI) 9- (
4- (4-(2- Badxw}{ha%sﬁjch@ﬁmbﬁ@ dnwdﬂzx e RRsheriaay  phngt i OHgH = 1,
triazaspi r@l_ILOL} %Hﬁﬂ%ﬁ@ﬁ%o@df’\lﬁr N%ﬁ%{%@%o@)& r?[m@thgg 1.4,9-triazaspiro[5. S]undecane

(chl or of or anol J44,7.°09, 6.97, 4.31,
4.12, 4. 07hysirgghlorglegn 371 357 357 30 3.08, 252236 2. 28,

2. 20- 1592, THC B8R 0,72 8&hlorbf&fr thethdnol5 95, Exarrpl e Y160)
(3R) 1-but Wi, %'Dcixg Psd L) - P00 4Ghetrahydyopys g %190P Y3 4.9 ¢

| sopr opy| apBoor ps-henyt Baeneky) gheny) oes.hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydr ochl orEde ?15 ]ﬁf Rf 0.51 (chloroform rret hanol =10:1); NWVR(CD3COD): 5
7.84, 7.5 7, 4.36, 4.19, 4.12, 4.06-3.90, 3.74, 3.57-3.15, 2.54-
2.26, 2. 16(31{)4]6but§d—24 d16kc95—((1®9a1ﬁhﬂcbo@( thh)rah)eﬁo;iﬁaMFgrlﬁm}Zyl) 9-(4-(4-

( 3R) ]‘I?b ut %Lpr%p@a%n?&gfb%ng'l(} ﬁ)etﬂox@}(%n%%ﬁ%pher{ytlI%Elrh?!BYIdE 9&)’5&@})1?‘0[35 S)Jﬁrl?(feg e) -9-(

rret hyI pr oplptdrestileradsar bonyl phenoxy) phenyl net hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undeca
ne hydrocftgrkgg 6-51(9110@?0&11 ggth(.iﬁgqlzgrlgform met hanol = 10:1); 5 NI\/R(CDBCD) 5
8.44, 7.85 %708 06-3.90, 3.74, 3.58-3. 2.52-
2(27. 2. 1M@D3@@6 5967 Syégpﬂ@t@géf@g)ﬁml 422, 4112, 4.06-3.85, 3.82, 372 3.60-

(3R) 1- butylhio 22 S2-di20x9:18-1(42L R)8411 By dr. exy-1b; ( betoahydr opyran- 4-yl ) met hyl ) - 9- (

ﬁ:’n nmet hoi%et hyf am nocar bonyI )phenoxy} phenyl met hyl)-1,4,9-triazaspiro
[5 5 10hde®8H@™4Y9D hydrochl oride TLC: Rf 0.50 (chlorof orm nethanol =10: 1) ;
NVR( CD3QD) soffenhe4int7atRfat 178-683°C7. 14, 7.07, 4.35, 4,12, 4.05-3.90, 3.73,

3. 56- 3. 20, E)%an%)?le?)(l%ﬁg 2.32, 2.15-1. 16 0. 95. Exar’rpl e 3( 163)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-ylymethyl)-9-(4-(4-(2-
methylpropyl)aminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9
20  triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.67 (chloroform:methanol=5:1),
NMR(CD,0D): § 7.60, 7.52-7.44, 7.10, 6.97, 431, 4.12, 4.06-3.86, 3.82, 3.71, 3.60-3.00,
2.52-2.36,2.28,2.18-1.62, 1.50-1.18, 0.97, 0.93.
Example 3(159
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-(2-
methoxyethyl}aminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9
triazaspiro[S.5Jundecane hydrochloride
TLC: Rf 0.79 (chloroform:methanol=5:1);
NMR(CD;OD): & 7.61, 7.52-7.44, 7.09, 6.97, 431, 4.12, 4.07-3.86, 3.82, 3.71, 3.57, 3.57-
30 3.08,2.52-2.36,2.28,2.20-1.92, 184, 1.69,1.50-1.12, 0.95.
Example 3(160)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-
isopropylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5. 5Jundecane

hydrochloride
35 TLC:Rf0.51 (chloroform:methanol=10:1);
NMR(CD;0D): & 7.84, 7.59, 7.14, 7.07, 436, 4.19, 4.12, 4.06-3.90, 3.74, 3.57-3.15, 2.54-
2.26,2.16-1.16, 1.24, 0.95,
Example 3(161)

.06 -



15 AR2007
(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-(tetrahydropyran-4- yI)rret ) 9- (

4-(4-(2, 2-

di et hyl pr opyl am nocar bonyl phenoxy) phenyl met hyl )-1, 4, 9-tri azaspiro[ 5. 5] undec
ane hydrochloride TLC. Rf 0.50 (chloroform nethanol=10:1); NMVMR(CD3OD): S
7.85, 7.61, 7.14, 7.08, 4.36, 4.12, 405390 3.74, 3.57-3.23, 3.21, 2.58-

(3R 1 but e e el -o-
4- (4- met ylpropyl ammocargonylphenoxg Pe ylmet%yl% f 9 trlazasglroa[ ecane y

nmet hyl am ngs}@froamam@henyl t hi o) phenyl nethyl )-1,4,9-triazaspiro[5. 5] undecane
hydr ochl ori hl t hane: net hanol = 10:1); 25 NMR(CD3OD):
6 7.77, 7. ﬁ% ?‘@%0 ﬂ“@é"%ﬂn%&tﬁ Ogi% »08-3.88, 3.74, 3.60-3.10, 2.90,

2.55- 25 25 NMRAORIOBY, 5 8.480785153,590795, 7]BBan135e43(2165))6 1.8R)3.74, 3.58-3.17, 2.52-

1- butyl hydroxy | - cyclopentylnethyl) 9-(4-(4- carboxy 3-
met hoxyphe?ﬁy?gﬁeﬁ% &8%9139)6 1,4,9-triazaspiro[5. 5] undecane hydrochl ori de 30
TLC. Rf 0. Eiampld HA62)orm net hanol =10:1); NVR(CD3CD): S 7.88, 7.64, 7.18,

680, 6. 573, P 200403 19, Fhyadnd 8.4 $gg§ o3 SR 55220,

(3R) - 1- but wamweﬂw&tmnwwm))phewmmdmﬁ hEprigraspirelyl Jundecang 4- car box
y-3- 3pgne gwﬂllagggxy)phenyl met hyl )-1,4,9-triazaspiro[ 5. 5] undecane

hydrochl ori de TLC: hl or of orm rret hanol =10:1); NVR(CD3OD): 5 7. 86,
7 62- 7. 59, TEGRLP. ifb(chb?r@@rm@l%anolr 961); 4. 15, 4.00, 3.85, 3.70, 3.60- 3.40,

86%3 3. 10, NMROCB,SG0): #3820 1.980.7 61, 7341710, 48594.12; 9051H5o0AR7200%6-320an17e 3

(3‘R) 1- but >2I592?‘§2’d%6§(8'-1§= ?'?i’R) -1- hydroxy-1-(tetrahydropyran-4-yl)nmethyl)-9-(
4-(4-(2, 2- Example 3(163)

di met h épr P 59, 91051 -‘ R} -th 8 9- Y RS VATRL et b i Pia-(2,2-

tri aza pir Undécane &y,

(chl or of or rdnmahhbmxiyiﬂlmnm)e;rbMwﬂi(f@n@mhenehﬂetbﬂ) 1A, $3iazaspiio[ 5.3 jundecade 96,

4. 31, 411hérg9ro§d§0 3. 3.70, 3.60-3.20, 2.60-2.30, 2.20-2.00,
1.90-1.75, 1.6 10 '0.97, 0.95. Exanple 3(168)

(3R) - 1- but iLG I’a‘(b%&@blos@(rmmcthawwo y -

|-(|tetrahytiu%¢lﬁmﬂ)y$ et h}@ll) ;]7914(?(!8:1313,'@) 4#2 4|05 3t?]0|3)741 3455333 3.21, 258—[5
Cycl op pyl netnyl am nocar ognyl pnenyl net ny pnenyl net ny r|azasp| ro
.5]undé@an@?’lh;?'dtsohﬁ?c?r?{ig’ LC. Rf 0.30 (chloroform nethanol= 10:1);

NVR( CD30D) ‘Example/§(i64) 46, 7.37, 7.31, 4.31, 4.11, 4.08, 4.04-3.89, 3.72,

3.54-3.07, (?R?—?-_butyl-z,5—dioxo-3-((lR)-l-hydroxy-1-(tetrahydropyran~4-yl)methyl)—9-(4-(4-
methylaminocarbonylphenylthio)phenylmethyl)-1,4,9-triazaspiro[ 5. 5Jundecane hydrochloride
TLC: Rf 0.32 (dichloromethane:methanol=10:1);
_ 25 NMR(CD;OD): & 7.77, 7.56, 7.47, 7.39, 436, 4.12, 408-3.88, 3.74, 3.60-3.10, 2.90, 2.55-
. 2.25,2.20-1.60, 1.50-1.15, 0.95.
Example 3(165)
(B3R) —  l-butyl-2 5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-carboxy-3-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5. 5]undecane hydrochloride
30 TLC: Rf0.44 (chloroform:methanol=10:1);
NMR(CDs0OD): 6 7.88, 7.64, 7.18, 6.80, 6.57, 4.36, 4.00, 3.99, 3.86, 3.70, 3.60-3.40, 3.38,
3.30, 2.65-2.20,2.10, 2.00-1.75, 1.70-1.10, 0.95.
Example 3(166
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cycloheptylmethyl)-9-(4-(4-carboxy-3-
35  methoxyphenoxy)phenylmethyl)-1,4,9-tnazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.41 (chloroform:methanol=10:1};
NMR(CD30D): § 7.86, 7.62-7.59, 7.20-7.16, 6.80, 6.56, 4.36, 4.15, 4.00, 3.85, 3.70, 3.60-
3.40, 3.30-3.10, 2.60-2.30, 2.20-1.80, 1.75-1.10, 0.95.
-97.




1.15, 1.08, 0.94, 0.54-0.48, 0.29-0.24. 15 Examle 3169 15 MAR 2007
(3R)-1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-cycl opentyl net hyl)-9-(4-(4-

met hyl am nocar bonyl phenyl et hyl ) phenyl met hyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane
hydrochl oride TLC. Rf 0.51 (dichloronethane: met hanol = 10:1); 20 NVR(CD30D):

6 7.73, 7.50-7.43, 7.37, 7.31, 4.32, 4.07, 3.98, 3.98, 3.73, 3.58-3.35,

3,37, 3.12, 2.89, 2.51-2.04, 1.95-1.76, 1.76-1.06, 0.94. Exanple 3(170)
(3R)-1-butEJ 3@ @%0- 3- ((1R) - 1- hydroxy-| - (t et rahydropyran-4-yl ) met hyl ) - 9-(

4-(4- meth h henyl met h 9-
é]uﬁécgﬁe RS MO Wil S AR AR AR AR R A d

10:1); NVRg; rop §laﬁm4(70arb6n B2 -heldxy ;ﬁ\eﬁépggﬁh&;rlm&h?@ L1 4011, 4. 03 3 87,

8 gg :éxgjr;g]aéas:g)(rfﬁa ]ugéecane By 1"08501’1(%3 99 L 1 55, 1.55-1.10,

(3R) - 1-But YI €2RE 02880 Rofbifnd: Rethbnblrdoaxy - 2- net hyl propyl ) - 9- (4- (4- met hyl sul fo

nyl am no- 2; hen n a i

vl ochi or FAEGFIZOMRE 307 8% Tarchitdr bt hfie Shetiingrooadl %Hﬁf&%éﬁ? 6
7.46, 7.052.60-208)], 220200,6L.8F%]1.74, BOS5, U5®4,103098,0.8:.75, 3.73, 3.58-3.35, 3.20,
3.18, 3.00 g 231 , 218190 1.68, 1.50-1.25, 1.04-0.88. 35 Exanple
3(172) (3 =2, 5-di ox0-3-((l R)-1-hydroxy-I

-(tetr ahyd(?d@ylr hutyhzwtym Ay((DR)OL-fiydr oxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-

B ittt o ol

met hanol = P\WCDSOD) 5 7.49, 7.29, 7.16, 7.00, 6.97, 4.31, 4.12,
4.05- 3. 87 TL@ £90.90 zg;or&oﬁ,zg,npumol_lal 2-2.24, 2.13, 2.06-1.62, 1.50-1.16,

3 (IR i”ﬁ@%&%ﬁ@@l%ﬁ R aba TS 1202 A3E g 5. 600A1003 72, 354307, 2.50-
met hyl am noasr bogys s&-0csd-onephengl2aet hyl ) phenyl met hyl ) -1, 4, 9-triazaspiro[5.5
] undecgne hédrfoégl Sd;i de TLC. Rf 0.14 (chloroform nethanol =10:1);
NIVR( D) 69, 7.49, 7.38, 7.34, 4.30, 4.20, 4.11, 4.00-3.90,
3.70, 3.60¢R)1Dbutylo, 52d189c) BK(HQ—Bth}pxgli@cprﬂylrﬂﬂtHﬂ) 91(45@ 1. 20, 0.94.
(380 1" but Y s s e el ey ol epeene
ydrochloride
TLC: Rf0.51 (dichloromethane:methanol=10:1);
20 NMR(CDsOD): 6 7.73, 7.50-7.43, 7.37, 7.31, 432, 4.07, 3.98, 3.98, 3.73, 3.58-3.35, 3.37,
3.12,2.89,2.51-2.04, 1.95-1.76, 1.76-1.06, 0.94,
Example 3(170)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-ymethyl)-9-(4-(4-
methylsulfonylamino-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane
25  hydrochioride
TLC: Rf 0.44 (dichloromethane:methanol=10:1);
NMR(CD;0D): & 7.47, 7.04, 7.02, 6.91, 6.87, 429, 411, 4.03-3.87, 3.74, 3.71, 3.60-3.30,
3.30-3.05, 2.99, 2.59-2.20, 2.17-1.55, 1.55-1.10, 0.95.
Example 3(171)
30  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-methylsulfonylamino-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5lundecane hydrochloride
TLC: Rf 0.52 (dichloromethane:methanol=10:1);
NMR(CD;0D): 6 7.46, 7.05, 7.03, 6.92, 687, 430, 4.14, 3.98, 3.75, 3.73, 3.58-3.35, 3.20,
3.18,3.00,2.52-2.18, 2.18-1.90, 1.68, 1.50-1.25, 1.04-0.88.
35 Example 3(172)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl}-9-(4-(4-
(pyrrolidin-1-yl)carbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5. Sjundecane

hydrochloride
-98 -



met hyl ami nocar bonyl phenyl car bonyl ) phenyl met hyl ) -1, 4, 9-tri azaspi r o[ 5. l\RR 8602
ne hydrochloride 15 TLC. Rf 0.40 (dichl oronet hane rret hanol = 10: 1) ;
NVMR(CD30D): S 7.96-7.84, 7.77, 4.48, 4.14, 4.05, 380, 3.60-3.40, 3.30, 2.95,
2.60-2.30, 2.10, 1.80-1.50, 1.45-1.25, 0.95, 0.88, 0.85. Exanple 3075)

(3R) - 1- butyl -2, 5-di oxo- 3-((1R) - 1- hydr oxy- 2- et hyl butyl ) - 9- (4- (4-car boxy-2- 20
nmet hyl phenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de

TLC. Rf 0. | h= 10:1 NVR(CD30D): 5 7. 97, 785
7.60, 7. 05§g(6:( gg%%qu%wﬁﬁg%e gtﬂa@q 85, 3. %SO 3. 48 3. 4)9 3. 30, 60- 2. 30,

228 2 0NMRETHORN) B 3801788, 7 06550005 8B, 4 8Leb12 Ek&hpisd .3 1%6) T55.643.05,
(3R)-I-butyl5222§4@gx91)% 1(@;13)51)11 I?gctfgixy 2-et hyl butyl)-9-(4-(4-carboxy- 3-

met hoxyphenoxy) pRenyl met hyl )-'1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de
TLC R oMﬁé&L@omhane met hanol = 10: 1); NMVR(CD30D): 6 7.87, 7.65,

7.18, & 79(3}@ ﬁButv'PsQ%deﬂo- (ﬂ% ﬂﬁydr&x%r(tﬁramdrogyﬁﬁ A3yl4Qeth§L%X (4-(43. 30,

3y bt e RO TRy B oy B Ay S SR SRS o

4- (4-car boxyéroaalnﬂwoxyphenoxy)phenyl met hyl )-1, 4, 9-triazaspi ro[ 5. 5] undecane

hydr ochl or 'Tﬂ?i %g 14%51%”%86& ﬁ%@g{ igeléhane rret hanol =5: 1); NWVR(CD30D): 6

7.75, 7.67 4.06-3.90, 3.82, 3.74, 3.62-3.15,
35 2.52-1. M&R@D&meﬁeweﬂ@ 7.38, 7.34, 430, 4.20, 4.11, 4.00-3.90, 3.70, 3.60-3.10,

(3R) - 1g utxl —922§0d))£§9 19 fééﬁ)-,l,(;t]?o lrg@qﬁ(‘gi et hyI butyl) 9-(4- (4 car boxy- 2-

chl or op enyl et enyl met’h tr1 azaspiro[ S. 5] undecane
hydrochl or MAR 2007 TLC. Rf 0.40 (dichloronethane: nethanol =

10: 1) NWR @3@2& 1§58d199 30 88.1-hydid Eél IbutyB- (44432, 4.22, 4.13, 4.00,
3. 85 ' B e hiy) B Rl 3l Rydidyy- %ry fygeo-( 087 0 85 Exanpl e
3(179) 5 methy’lammocarbonylphenylcarbonyl)phenylmethyl) 1,4 9—tr1azasp1r0[5 5jundecane

(3R) - 11--bu§&bcm05dal oxo- 3- ((I R) - 1- hydr oxy- 2- et hyl butyl ) - 9- (4- (4- met hyl am no
car bon ro nyl met h e )-1,4,9-triazaspiro[ S. 5] undecane
hydr oc#f or it &gﬁéw%‘l‘%ﬁm{ﬂ‘é‘ﬁ%ﬁ S%PE:HQ& met hanol = 10: 1); NVR(CD3OD): S

7.86, 7.69NMRAM,;ODBY 7P63684,41.82,4.48,24 1444 03, 3.8008.603.485,3.3), GNO3. 460-23015,

2.89, 2. 5022100?§0(111§91]4§3P%1%995408% §§s 0.85. 10 Exampl e 3( 180)

(3R) - 1- but yI'- hydroxy- 2- et hyl butyl ) -9-(4-(4-met hyl carbony
| am no- 2- Example 3(175)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl})-9-(4-(4-carboxy-2-

20  methylphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]undecane hydrochloride

TLC: Rf 0.32 (dichloromethane:methanoi=10:1});
NMR(CD;0D): § 7.97, 7.85, 7.60, 7.05, 6.92, 4.34, 4.13, 3.95, 3.85, 3.60-3.40, 3.49, 3.30,
2.60-2.30, 2.28, 2.10, 1.80-1.50, 1.45-1.25, 0.95, 0.88, 0.85.
Example 3(176)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-carboxy-3-
( methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.37 (dichloromethane:methano}=10:1);
NMR(CD;OD): 5 7.87, 7.65, 7.18, 6.79, 6.57, 4.36, 4.13, 4.00, 3.85, 3.70, 3.60-3.40, 3.49,
3.30, 2.70-2.40, 2.10, 1 80-1.50, 1.45-1.25, 0.95, 0.88, 0.85.

30  Example 3(177)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methy!)-9-(4-(4-carboxy-
2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride
TLC: Rf 0.60 (dichloromethane:methanol=5:1};

NMR(CD;0D): & 7.75, 7.67, 749, 7.09, 7.01, 433, 4.12, 4.06-3.90, 3.82, 3.74, 3.62-3.15,

35 252-1.18,0095.

Example 3(178)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-carboxy-2-

chlorophenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride
-99.




met hoxy- 5- chl or ophenyl net hyl ) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] und%%g,{é) 2007
hydrochloride TLC. Rf 0.60 (dichloronethane: nethanol= 10 :1); NWR( qﬁ :

S 7.45, 7.43, 7.33, 7.16, 4.30, 4.12, 4.00, 3.95, 3.79, 3.75, 3.60-3. 30,

3.48, 15 3.20, 2.50-2.00, 2.17, 1.80-1.20, 0.93, 0.87, 0.85. Exanple 3(181)

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy- 2- net hyl propyl )-9-(4-(4-nethyl sulfo
nyl am no- 2- chl orophenyl net hyl ) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane

hydr ochl orng ﬁ§4olﬁilcgoﬁﬁn&mlﬁ%&5mﬁﬁ9e met hanol =10: 1) ; 20 NMR(CD3QOD): S
7.49, 7.32- 95 70, 3.60-3.40, 3. 50-3, 20,

3.
2.96, 2. 60NWD3@1@55 810%07 g8, 270‘%9 d-48 70359(5‘ 32E>é‘a?r?p|4e133(41‘§32)3 85,'3.60-3.40, 3.5,
(3R) - 1- but ¥ko2, do, digox03B-0(%4 Be716 Bydr oxy- | - (t et r ahydr opyran- 4-yl ) net hyl ) - 9- (

4- (4-carboyy-
2-chl or ophéﬁ,gﬂlv@égﬁ@phenyl met hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane

hydr ocH or {38- 26uiI LS -drbx 93 40 R() di-eidrexerrethyibuey ) - hanatthy lhdindchibonyl-2-
NIVR( CD30D) 23, ,4.11 4 05- 3. 90,

3.75, 3. eocﬁorf@he%m%‘@%gplﬁé‘ r‘l‘é‘%)%%%z“af“f’b“’[ﬁ;?@éi cagh by dyoghlonds anml e

3(183) TLC: Rf 0.50 (dichloromethane:methanol=10:1);

(3R - I DUt YAMRCE, s 8 Pad, (1 88, Raf VI Y35 R4 BN 9, 0d % 4563 b a4y oca

rbonyl -
met hoxyphehﬁP@ﬁWlOﬂphéﬁyll O 987, @89-tri azaspi ro[ 5. 5] undecane

hydr ocfyy or :dg, ik Sr1 0. 37 (chI or of orm rret hanol 10 1) NVR(CD3OD): 6 0. 85,
0.87, 0.93 2. 38-3.53, 3.72, 3.86,
3.96. 4. 02(3Rd-Irbutyi2, éghOXP ?zé(lRﬁ 13}zydrq><>3%*etlwllzu=t§yi) Lo -sthyispibony laBuno-35
(3R) - 1- bUtﬁﬁlsth%x?'Sdé}fPéﬁ@ l%n@(rﬂé:@ql HOM Xy )- i@tﬁmaa&kbﬁbp_@%ﬂﬂecﬁné/h}dfﬁémwlde 9- (
1 (4- et hi Eu gné a.n}3 rgg hyl pyrazol met hyl)

9-t ri azashr Bf 8.58|(dishlor fog‘ib? HEN e TLe R0 33

(dl chl or onEIMR(GD 05 hﬁmh$1ﬂ41)7 33, A04) 4, 31(15 AVAR 200) 3.9 \NWR{CE3TED)3.653 304548,

7.41, 30 0 7 3, 3.46-3.20, 3.03, 2.61-2.40,

2.40, 2 38> 244 fduf’ §1? h&o- 15194396 087 Oé(grrpl e 3(185) (3R)-1-butyl -2,

5- di oxo- 3 MI_ij_lﬁMroxy 2-ethylbutyl)-9-(4-(4 5

cycl opropy 'g 1 29! he B ro[5

1o L AL SSRaE OO RO GRS o DLl gt

NVR( CD3OD) €h srowhmdmetiagl)phﬁnahn@hﬂkl 0-gmzagpigls. Slyndecang hm@foclzﬂogée 1. 80,

% % 2. 435 TBCORf 8. sgidnchl%réﬁetﬁaré?metﬁax?&—l031)99 4.08, 4.13, 4.32, 7.31, 7.37,

- 2 NN[R(CEf)gODO) ?7”8 ‘?32(724 7.14, 430, 4.13, 4.10, 3.95, 3.70, 3.60-3.40, 3.50-3.20,
2.96, 2.60-1.90, 1.65, 1.50-1.20, 0.98-0.90.
Example 3(182)
(3R)-1-butyl-2,5-dioxo-3-{(1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-carboxy-
2-chlorophenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

25  TLC: Rf0.40 (dichloromethane; methanol=10:1);

NMR(CDsCD): & 8.00, 7.88, 7.47, 7.38, 7.34, 433, 4.23, 411, 4.05-3.90, 3.75, 3.60-3.10,
2.50-2.00, 1.90-1.80, 1.70, 1.50-1.20, 0.94.

Example 3{183)
(3R)-1-butyl-2,5-dioxo-3-((1R}-1-hydroxy-2-ethylbutyl)-2-(4-(4-methylaminocarbonyl-2-

30  methoxyphenylmethyl}phenylmethyl)-1,4,9-triazaspiro[5.5jundecane hydrochloride
TLC: Rf 0.37 (chloroform: methanol=10:1);

NMR(CD;0D): 6 0.85, 0.87, 0.53, 1.28-1.80, 2.09, 2.23-2.49, 2.90, 3.17, 3.38-3.53, 3.72,
3.86,3.96,4.02 4.12,4.29,7.20,732,7.33,7.40,7.44.
Example 3(184)

35 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(1-(4-
methy!sulfonylaminophenyl)-3,5-dimethylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[ 5. Sjundecane
dihydrochloride
TLC: Rf 0.33 (dichloromethane:methanol=10:1);
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(3R)-I-butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy- 2- et hyl but yl') - 9- (4- (2- et hoxy AR 2007
nethylsulfonylanlnophenoxy)phenylnethyl) 1,4,9-triazaspiro[5.5]undecane
hydrochl oride TLC. Rf 0.54 (dichloronethane: nethanol =10:1); NMR(CD3OD): 5
7.44, 7.04, 7.03, 6.92, 6.87, 4.30, 4.14, 3.98, 3.74, 3.73, 3.53-3.44, 3.16,
15 2.99, 2.49-2.10, 1.74-1.28, 0.95, 0.88, 0.85. Exanple 3(187)

(3S)-1-butyl -2, 5-di oxo- 3-(2-net hyl propyl)-9-(4-(2-nmet hoxy- 4-

met hyl sul f e Y, r i

et L Sul | SRRDRISLATORPeRATES e D, S04 B2a5 500 B Undeerin g
S 7.45, 7.030,7383.1%192, 1628714,@%0 4.00, 3.85-3.72, 3.74, 3.50-3. 34,

2.99, 2.4452.1R3 4-1.32, 0.95, 094 0. 93. Exarrple3(188)

(oo bun (RN (g o L syl vt an v e -
met hyl sgl f @vuélﬁepﬂﬁre&n@mmnaeérbaﬂ m&mwhmem)\i h, %rﬁzﬁsfpir@rﬁﬂghdé%b@ 5]
undecane 121 yqr Qghl oride TLC 0. 41 (dichloronethane: met hano 10: 1);
NVR( CD30D) Y dyoh 289¢7.04, 6.86, 4.30, 4.11, 4.03-3.90, 3.72, 3.55-3.13,
2.97, 2.50TLCLRS 0.40. @Flordfofh methaanri1e:13( 189) 30

L0 ot nyl ANSRSHIIRERTALPRS! 98 GO, GRTeh Y o ES B dnc e A o e e

TLC Rf 0. 339(x:53,8 7, ergﬁmﬁ;mmmmmﬂ)ysm@@m@)s 456 7.82, 7.50, 6. 86,

4.30, fy13y;.4, , 3.60-3.40, 3.20, 3.19, 2.50-2.00, 2.14, 1.70,
1. 50- 1. 30, %—‘égﬂe@%‘ﬁ 35 Exanpl e 3(190)
(3R) - 1- but f(?rR)QlJbutyﬂ-@ﬁed@xaéﬁEI(R)R)‘H-ﬂlydhoasxyfdthx(lb@b/f)dh%(bmﬁﬂ@myd—yI ) et hyl ) - 9- (

4-(4-carbo -

> 6-di meth ésl,%fon R‘nel%ci})henow yﬁ)lienilmetléyl rl’|4é92 glsagiis 1r[o 5. %]unde ane Il;%drochlonde

hydr ochl or iTé#& ihloomedrasmeHIRRIERANS: et hanol =10: 1): - 101 15 MAR

gogg 3NNR( 2 D @D 632,427763 763839246§@7%§o 14%464%@%037%03 73 3793 3.4, 3.16,
Exanpl e

3( 191)"%3 298 ?21%1 k%W?f(g%Sé)g%fShydr oxy-

-cycl opent 8 -(4 (4-carboxy-2,6- 5

e R 8“%?%%@%?2%50%@ Sk RO bkPlndey e Tygroch! o oe

6. 87, 4. 31 methy0MlfoByR&inGhEfgxy3piedyBnghyl)-3, 4381r1a2a§ﬁl'{)25 1E1nd@:aﬁdhydrﬁc]ﬂ®r—idc 75,
1.70-1, 10, "I?;C?ifO@Whﬁ)rg&é&ﬁe:meﬂmnokwtl);

20 NMR(CD;OD): & 7.45, 7.05, 7.03, 6.92, 6.87, 430, 4.00, 3.85-3.72, 3.74, 3.50-3.34, 2.99,
2.44-2.12, 1.84-1.32,0.95, 0.94, 0.93,

Example 3(188)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methy!)-9-(4-(4-
methylsulfonylamino-2,6-dimethylphenoxy)phenylmethyl)-1,4,9-tnazaspiro[S.5Jundecane

25  hydrochloride
TLC: Rf 0.41 (dichloromethane:methanol=10:1);

NMR(CD3OD): & 7.48, 7.04, 6.86, 4.30, 4.11, 4.03-3.90, 3.72, 3.55-3.13, 2.97, 2.50-1.15,
2.07,0.95.
Example 3(189)

30  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-carboxy-2, 6-
dimethylphenoxy)phenylmethyl}-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.33 (chloroform:methanoi=10:1},

NMR(CD;0D): & 7.82, 7.50, 6.86, 430, 4.13, 4.00, 3.85, 3.60-3.40, 3.20, 3.19, 2.50-2.00,
2.14,1.70, 1.50-1.30, 0.99-0.92.

35 Example 3(190)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-ylymethy!)-9-(4-(4-carboxy-
2,6-dimethylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.20 (dichloromethane:methanol=10:1);
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10 _ 15 MAR 2007
(3R) - 1-butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-(tetrahydropyran-4-y))nmethyl)-9-(
4- (4-

cycl opropyl net hyl car bonyl am nophenyl net hyl ) phenyl met hyl )-1, 4, 9-tri azaspiro[ 5
. 5] undecane hydrochloride TLC. Rf 0.27 (dichloronethane: nethanol =10:1);
NVR(CD3OD): 6 7.47-7.36, 7.35, 7.15, 4.31, 4.11, 4.10-3.80, 3.98, 3.70,
g(ggg)f’ 00, NRi®R T, 6 #321738; 4:9904 38; 940, Q.07 80 527003 36302 D sEXBHPL 94,
(3R) - 1- but ¥P0A &1, diEx &58=1FAR)21- hydr oxy- | - (t et r ahydr opyr an- 4-yl ) net hyl ) - 9-(

4-(4- Exa %1 3(191)
i sopropyl ca)r( 0Ny ophenyl net hyl )phenylcgEt h ll) %MAS -triazaspi ro[ 5. 5] undec
Rfr?éﬁ’&

ane hydr oaﬂ)d:rqtﬁde? Sgiorec-(RR)-4 - wrexr Ry rid-HaRaPex 8,6 1) ;
NIVR( CD3{D) dm@at ﬂﬂenaxéh%heﬁ 1@88thyi-115,9-1AaBdpirdt s Klundec AHR-13dRQ103:d88, 3. 70,
3. 60- 3. oo if 50 7,

- but yl - 0. 3% (glchl%romethane met]ian(ﬂ 1011)1 0.94. Exanple 3(194) (3R)-|
5- di oxo- 3- Uadmdrﬁoxyaal 76826183y d1 opy0an9d; yI7peishyd 30, B I%-A 0-030, 254,

met hyl pr opggbglaﬁ)g ﬁmfrtgg;enyl met hyl ) phenyl net hyl ) -1, 4, O-tri azaspi r_o[ 5. 5] u

ndecane Rf 0.27 (dichloronethane: rret hanol =10: 1);
NI\/R(CDBCD)Exﬁnﬂl_éB?}%MZ 7.35, 7.15, 4.31, 4.11, 4.00-3.90, 3.98, 3.70,

3. 50- : 0
(am) - 1150t GRS BPRT A RO RO S%%Pz%%g%%r PRI ety ) - -
4- (4- cyclopropylmethylcalbonylammophenylmethyl)p enylmethyl) 1,4,9-triazaspiro[5. S]undecane

cycl opropyhﬁgﬂvbﬁgg bonyl am nophenoxy) phenyl methyl )-1, 4, 9-triazaspiro[ 5. 5] un
decane oride TLC. Rf 0.25 (dichloronethane: net hanol = 10:1); 35

NNR(CDSOD) TLE: RE§Q7 (dichlpromethgoemethanci=¥51);4. 12, 4. 10-3. 90, 3.70, 3.60-3. 00,
2.26, 2. GONMQgJD;;dDﬁ@ 4193607.95,7.15,9%10433, 4@0%68(13329% 3.8 20786-8.03( 2.86)1 60,

102 0

(3(RZ1 1$%ut 3]];15% %3%902);8 >3- Q??ilg)ml 0ﬂ§/dr oxy-1-(tetrahydropyran-4-yl)nethyl)-9-(
Xamplc

i sopropyl c a ophe neth Lria [5, 5] undecane

nydr oot or [0 rEed " erg08T 3 O RV e et R B TREN B b ooy

6 7.58, 7. icsgproibymm‘-b@ngla;mm}i&er;ylmenl@,l)phermmn&hsbb, B9702za8pi6f) 5 3 J@Rlecdhe62,

2.50-1. 60,h&r§g1§ 20, 1.19, 0.96. Exanple 3(197)

(3R) - 1- but ! 3 I 0X0- 3-((1R) -1 -hydroxy-1-(tetrahydropyran-4-yl)nmethyl)-9-(

4- (4- (20 rré'{aﬁ:yMﬁ@éﬁﬂfb&’ﬁ%ﬁ@ﬂﬁ%ﬁﬁnﬁé’ﬁnﬁem@)phenyl nmethyl )-1,4, 9-triazaspiro

[5. 5] undeCagR(CD,0D): & 7.47-7.42, 7.34, 7.15, 4.31, 4.11, 4.00-3.90, 3.98, 3.70, 3.60-3.00, 2.60,

2.50-1.60, 1.50-1.20, 1.17, 0.94.

Example 3(194)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-y)methy1)-9-(4-(4-(2-
25  methylpropyl)carbonylaminophenylmethyl)phenylmethyl)-1,4,9-triazaspirof5.5Jundecane

hydrochloride
TLC: Rf 0.27 (dichloromethane:methanol=10:1);
NMR(CD;0D): § 7.47-7.42, 7.35, 7.15, 4.31, 4.11, 4.00-3.90, 3.98, 3.70, 3.50-3.00, 2.50-1.60,
1.50-1.20, 0.98, 0.94.

30 Example 3(195)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-
cyclopropylmethylcarbonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane

hydrochlorde
TLC: Rf0.25 (dichloromethane: methanol=10:1);
35 NMR(CD;0D): 6 7.59, 7.49, 7.08-6.99, 4.33, 4.12, 4.10-3.90, 3.70, 3.60-3.00, 2.26, 2.60-1.60,
1.50-1.10, 0.95, 0.59-0.55, 0.26-0.23.
Example 3(196)
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10 hydrochloride TLC. Rf 0.25 (dichloronethane: nethanol= 10: 1); 15 MAR 2007
NVR(CD3OD): 6 7,58, 7.52, 7.04, 7.00, 4.32, 4.12, 4.10-3.90, 3.70,

3.60-3.00, 2.60-1,80, 1.50-1.10, 1.00, 0.95. Exanple 3(198) 15

(3R) - 1-butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-(tetrahydropyran-4-yl)nethyl)-9-(
4- (4- cycl opropyl net hyl car bonyl am no- 2- met hoxyphenoxy) phenyl met hyl ) -1, 4, 9-
triazaspiro[ 5. 5]undecane hydrochloride TLC. Rf 0.25

(dichloro AN =00y 1- rahsRir -4 t 4-(. 99, 6.91,
20 3 10 20 b0 7y KA g S S R !

1. 50- 1. 10, isgproBy cgrbgarlgmingpheposginhenymetiynh it &-tgpaagpirolS. Slundecane

(3R) - 1- butpsldrdshoriticoxo- 3- ((1R) - 1- hydroxy- | - (t et rahydropyran- 4-yl) net hyl ) - 9- (
4- (4- . - : —10-1)

i sopr opy!l cErboRl P ahidishloramsthase pHEHI A Dheny ! met hyl ) - 1, 4, 9-tri azaspi r o[ 5. 5]
undecae NMR(QELOD)i 8&.5357 10 C.0RIEDE26.3¢04.¢h|brBABONhAMAE: 3. 6®8 Handlez, 2.80-1¥),
NI\/R(CDSCD)I' @ 7054%, o/ 6@ 7.09, 6.98, 6.90, 4.29, 4.11, 4.00-3.80, 3.74,
3.70, 3.6003000°% 136372, 60-1. 60, 1.50-1.10, 1,20, 0.95. Exanple 3(200)
(3R) - 1- but Btanple 3€1¥70x0- 3- ((] R) - 1- hydr oxy- |

-(tetrah - | t - AWy
ot hyl br o et B S o SRS R oHeh S sop e melty )y O s-(4-0-
triazaspi rmPQY@FW@@eylhm%hmwgmﬂmhﬂ-1ﬂ,%Qlaza5p1r0[5.5]undecane

(di chlygr onRidhaigs it hanol =10: 1), NMR(CDBQAD): 6 7.53, 7.45, 7.09, 6.98, 6.90,

4.25, 4.11," 4.00-3.80, 3.74, 3.70-3.00, 2.50- 1.60,1.50-1.10,1.01, 0.95. 35
Exanpl e 3(Bb&)Rf0.25 (dichloromethane:methanol=10:1);

(3R) - I - (2-WRtrExseD)y ) 7.88,57 920X 04 37 00 R32) 4hydaaxys do, cyeh oheocslcmetiuol) 89- (4

;n;t hoxy- 4- ]né?ﬂyliosﬁiopo?w??'am nophenoxy) butyl)-1,4,9-triazaspi ro[ 5. 5] undecane
hydr ochl orkExtenple 20138) 15 MAR 2007 TLC. Rf 0.29 (chl orof orm net hanol =5:1);
NVR D) ; AR 4 : 3. 84, 3..733.83,

3. 62 3542, ORIl ke @R on™ Bltyarbyl Gy Tl 31005 1 e,

1. 04- 0. 80. cyElcpnen wmaihg¥ajbosylamino-2-methoxyphenoxy)phenylmethyl)-1,4,9-

(3R)-1-( 2'ﬁﬁ%ﬂﬁﬁ%ﬁtﬂﬁhé&%éﬁﬂr@&iﬂdrﬁfé (I'R) - 1- hydr oxy- 2- met hyl propyl )-9-(4-(2-

t hoxy- 4-
gt h?f(gm f Bl BhP Ao ptiehlesamphaeynetbanelt )& 1); 4, o-tri azaspi r o[ 5. 5] undecane
hydr ochl or AR (CD,6D)RE Ds447 45t 96 0f 99 ng oref hanph le(i)s;gogl’y?(f?@ﬁgzeo@.aoﬁ&

703, 93i.97,82.60-f' ;9 1.5(31:1550, 0%5538.'5’3-’065%, 03'6,-70424.3' 60-3. 40,

Example 3(199)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-
isopropylcarbonylamino-2-methoxyphenoxy)phenylmethyl)-1,4,9-trtazaspiro[5.5]undecane

hydrochloride

25  TLC: Rf0.25 (dichloromethane:methanol=10:1);
NMR(CD;0D): & 7.54, 7.46, 7.09, 698, 6.90, 429, 411, 4.00-3.80, 3.74, 3.70, 3.60-3.00,
2.63,2.60-1.60, 1.50-1.10, 1.20, 0.95.
Example 3(200)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl1)-9-(4-(4-(2-

30  methylpropyl)carbonylamino-2-methoxyphenoxy)phenylmethyl)-1,4,9-

triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.32 (dichloromethane:methanol=10:1);
NMR(CD;0D): § 7.53, 7.45, 7.09, 6.98, 6.90, 4.25, 4.11, 4.00-3.80, 3.74, 3.70-3.00, 2.50-
1.60, 1.50-1.10, 1.01, 0.95.

35 Example 3(201)
(3R)-1-(2-methoxyethyl)-2,5-dioxo-3-((1R)- I-hydroxy- 1-cyclohexylmethyl)-9-(4-(2-
methoxy-4-methylsulfonylaminophenoxy)butyl)-1,4,9-triazaspiro[ 5.5 Jundecane

hydrochloride
- 103 -



2.99, 2.60-2.20, 2.20-2.10, 0.98, 0.97. 10 Exanple 3(203) MAR 2007
(3R) 1- (2- met hoxyet hyl) -2, 5-di oxo- 3- ((1R) - 1- hydr oxy- | - cycl ohexyl net hyls) @%Z?
2-

met hoxy- 4- met hyl sul f onyl am nophenoxy) phenyl nethyl )-1,4,9-triazaspiro[5.5
] undecane hydrochloride TLC. Rf 0.47 (chloroform nethanol =10:1); 15
NVR(CD3OD): 5 7.45, 7.03, 6.93-6.85, 4.23, 4.17, 3.90, 3.74, 3.70,

3. 60- 3. 20, 2 A0 1eetBQol3- 80, 2.10-1.80, 1.80-1.60, 1.40-1.10
1 00-0. 80 '1‘%?3%{1’0299 hlm?fo 0 }%

(3R) - 1- et hm&iﬂ@koﬁ $-B¢ R L1y dr Byt O methyd- B ob Y3909, B2 D4t Ribndy24a-

met hyl sul f oy annomhenxy kphesyh et hybli-ds, 4,09:6.80.azaspi r o[ 5. 5] undecane
hydrochl oride’ 20 TL Rf 0.44 (chloroform methanol =10:1); NVR(CD3OD): 6

7.47, 7.03E 288 4.30, 4.13, 3.95 3.90-3.60, 3.74, 3.50-3.20, 3.19,
2.99, 3. 69312\ :z %t%qaggrz 4.dloko- :Or(gm IQw%?ovalC&mﬂi\&Dr%bQIQ@)(dr (2-methoxy-4-

R et eSS ot SRRV ST Tffé%&@%ﬂﬁ%E?f@féﬂ?&%ﬁ@ﬁ?ﬁlorﬁg *

hydr ochl or i« REQ. 4RfchRrdfbriqsidtbanoi-aiOn )ret hanol =5: 1) ; NVR(CD30D): 6 6. 93,

6. 91, 1%2?%%@@3% Elxl“é’onpr e,gsggzzoéﬁ,g%zi 4933 3.38%-3.80,9974,23.96’-3.]40?§.31, 3.20,

(3R) - | - et hl9R 250el. 2% - B>-2.10R).98,-08/dr oxy- | - cycl ohexyl ) - 9- (4- ( 2- met hoxy- 4-
met hyl syl f enoxy) butyl)-1,4,9-triazaspiro[5.5]undecane

hydr ocﬁ or gc%@t%—&%f 0.42 (chl or of orm nethanol=5: 1); NMR(CD3OD): 6 6.93,
6.91, 6.79(3R)-1%K2-methgxysthyd);2,5-dzwo-B(@R)4 puroxy- Beydoharyimerby)-95@-(2; 64,

1.46-1.08, n%@alﬁ@)ﬁﬁn%iﬁa@% efQiMethyl)-1,4,9- 5

(3R)-1- (2- ety %"t hyﬁ?sz 5741 oxo- 3 ’?’lﬁ{ 1! e by Tazaspiiols Jlundecage 1 (4.
met hyl sul f &¥§1oshioRgpheny! ) - 3,
5- di met hyl MG 047 fohlerbfoyh)meth#hod=10riyazaspi r of 5. 5] undecane

RV ebisD) M@@ﬁ)a@’? 4 05 R 35 a1 4022 90eh 050 gl SRR AT

3.03, 2. 64 2504040, 2337,.1@1 .36, 1.20-200, 1404, 1011.02-0BM05. Exanple 4 5
(3R) - 1- but xa& ?e gXp- 3- ((1R) - 1- hydroxy- 1| -cycl ohexvl met hyl ) - 9- (4- phenoxvbut

yl)-1,4,9- 55 5] undecane hydrochl ori de CH3
(3R)-1-ethyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(2-methoxy-4-

methylsulfonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride

20  TLC: Rf0.44 (chioroform:methanol=10:1),
NMR(CD;0D). 6 7.47, 7.03, 6.93-6.85, 4.30, 4.13, 3.95 3.90-3.60, 3.74, 3.50-3.20, 3.19, 2.99,
2.60-2.20, 2.20-2.10, 1.17, 0.99, 0.97.
Example 3(205)
(3R)-1-ethyl-2,5~dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(2-methoxy-4-

25  methylsulfonylaminophenoxy)butyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride
TLC: Rf 0.44 (chloroform:methanol=5:1);
NMR(CD;0D): § 6.93, 6.91, 6.79, 4.15, 4.05, 4.00-3.51, 3.84, 3.40-3.16, 2.90, 2.60-1.86,
1.40-1.14, 1.00, 0.98.
Example 3(206)

30  (3R)-1-ethyl-2,5-dioxo-3~((1R)-1-hydroxy-1-cyclohexyl)-9-(4-(2-methoxy-4-
methyisulfonylaminophenoxy)butyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.42 (chioroform:methanol=5:1);
NMR(CD;0D): 8 6.93, 6.91, 6.79, 4.15, 4.12-3.90, 3 .84, 3.82-3.50, 3.38-3.10, 2.90, 2.58-1.64,
1.46-1.08, 1.21, 1.06-0.80.

35 Example 3(207)
(3R)-1-(2-methoxyethyl)-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(1-(4-
methylsulfonylaminophenyl)-3,5-dimethylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane

dihydrochloride
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Exanple 2 (100 ng) and 4- bronobut oxybenzene (7) ng) in dinethylformm
m.) was added triethylamne (0.1 10 nlL) and sodium i odide (58 ng). The

m xture was stirred at roomtenperature overnight. To the reaction m xture
was added I N hydrochloric acid and extracted with ethyl acetate. The
organi c | ayer was washed with saturated aqueous solution of sodiumsulfite

and bri ne, r4 BngResi um sul fate and concentrated. The
TLE! %ﬁ&aggﬁﬂo@?tﬁ{%gﬂgn&ﬂ@ﬂ

obt ai ned resi col Umm chr omat ogr aphé on silica gel%[éet hyl
acetate : NMBR{&ROODY): §F.48-78, 4, 4N 718 My 88 ettt dHidor Hle3- 32-dtlkyB. 0ackbhi &0,
sol uti on wag; adged doherget ¢ o2 es reaction m xture was concentrated and
washed with t-butyi methyl ether to give the conpound of the present
i nvent i on ¥x@med having the fol |l owi ng physical data. TLC. Rf 0.41
(di chl gr ongRhang;tpEL BANOlo=3-0(1R)-1-INMRGSDBR R o hky Tme8yif-92@-pien8dy it AR 1 4%-16,
4. 05, 3. 97@, 2:373 ?%2,59_ 3. 49,@( 3. ’13 3,17, 2.52-2.730, ° Zogzg pls- 1)%7833&% 80-1. 65,
1.42-1. 18,tr‘6?5§91-r®[.585ﬂ¥‘n‘§>‘%§|‘1ep}?yé]r95?‘ 9“‘13?( 30) By the_same procedure as descri bed
in Exanple 4 using the cgrresponding halide c unds respectively instead
of 4- bronobut hoxybenzenusi ng the correspondi ng am ne derivatives
respectively instead of X onpound prepared Nn Reference Exanple the 25
fol |l owi ng conpounds of the pyesent invention re obtained. Exanple 4(1)
(3R)-1-butyl -2, 5-di oxo-3- ( (1R ohexyl net hyl ) - 9- ( 3-

hdecaggy hydrochl ori de
" 15 MAR 2007
, %.61-3.46, 3.30-3.14,

O NOH NNH HC OTo a solution of the conmpound prepared in Ref erlgm@dgk%0£7

NVR(CD30D): 5 7.90-7.83, 7.68-7.54, 4. ,'

2.97, 2.59-2.28, 2.18-1.88, 1.84-1.61, 1} NH. 08%-0-80, 0.97. Exanple
4(°2) » HCI

(3R)-1-butyl -2, 5-di oxo-3-((IR)-1-hydroxy-1- cy9 ohexyl @ -9- (3-benzyl oxyp
ropyl)- 5 1,4,9-t _riazaspiro[5.5]undecane hydrochl ori de . Rf 0.50
(di chl or onet hane: B4 haslotied 6f the,coMyROADBEP)red 6n Refbente FaampleSB(108.rd), and. 83,

3.69-3. 45, 2,280 A Ohvefe (A g iRy ihoBAmiod A 3irdy s adsdOs Qe Tumini 2R ©

4(3) 10
( gRg - 10out k) 2né sedivroiogide( (SR)mg). hyldeorixire syas| ks At ireethytenperafude Edernight.

To the reaction mixture was added 1N hydrochloric acid and extracted with ethyl acetate.

The organic laver was washed with saturated agueous solution of sodium sulfite and brine,

dried over anhydrous magnesium sulfate and concentrated. The obtained residue was

purified by column chromatography on silica gel (ethyl acetate : methanol = 50 : 1) and 4N
15  hydrogen chloride / ethyl acetate solution was added thereto. The reaction mixture was

concentrated and washed with t-butylmethy! ether to give the compound of the present

invention (35 mg) having the following physical data.

TLC: Rf 0.41 (dichloromethane:methanol=10:1);

NMR(CD;OD): & 7.28-7.23, 6.93-6.89, 4.16, 4.05, 3.97, 3.73, 3.59-3.49, 3.33-3.17, 2.52-2.30,
20  2.18-1.83, 1.80-1.65, 1.42-1.18,0.99-0.87.

Example 4(1) - 4(30)

By the same procedure as described in Example 4 using the corresponding halide

compounds respectively instead of 4-bromobuthoxybenzene and using the corresponding

amine derivatives respectively instead of the compound prepared in Reference Example 2, the
25  following compounds of the present invention were obtained.

Example 4(1)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3-

phenylsulfonylaminopropyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

TLC: Rf 0.42 (dichloromethane:methanol=10:1);
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chl or onet hyl phenoxy) butyl )-1,4,9-triazaspiro[5. 5] undecane hydrochl ori de

TLC. Rf 0.67 (dichloronethane: nethano 1=10:1); NMR(CD3CD): 6 7.31, G5MAR 2007
4.59, 4.17, 4.06, 3.98, 3.72, 3.58-3.48, 3.33-3.12, 2.52-1.88, 1.80-1.65,
1.45-1.14, 1.00-0.86. 15 Exanple 4(4)

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-cycl ohexyl net hyl ) - 9- ( 3-

phenyl car bonyl am nopropyl )-1,4,9-triazaspiro[5. 5] undecane hydrochl ori de

TLC. Rf 0.72 (dichloronethane: net hanol =5:1); NVR(CD3OD): 6 7.89-7.82,

7. 60-7. 43, NMR(CD&)E 6 BIFT, 83376833545% 1633390; 368,636 2368, 2.388,14,2072229-2288,

1.84-1. 6L ;455004 d10874 1410758159, 1 Be8s0 Bxarmpl e 4(5)

(3R) - 1- but I OXO0- oxXy-1-cycl ohexyl net hyl)-9- (1, 4-benzodi o
xan-2- vyl , 9- tr| azaspl ro[5 5] undecane hydr ochl or| de TLC. Rf 0 60

g dilg hi Zf 8”?11?61“%:1!37?&@&!9%@31@11@1 h@&o%(?%@@%yl @lﬁ@g ygio%fbl

1.85-1.%0, ﬁf;%mazawof% bderage 1V%f°9‘§°ﬂ@<arrp| e 4( 6)

51352) 1- bUESrLCZR50CB gl:hﬁgt'rbﬁqéﬂ)mé-mféﬁﬂh@%yehjcydOheiQ” et hyl)h9 (4- (4- de 30
roxyne ri.a e [ |

e ko, BRI 2 s Rt e s B0 eNgaR R??;%s%%? 2@‘5"@ 383

4.51, 4.16j44.048, 130(06.373. 7|2 2(%}350 333317 2. 52- 1.80- 1. 65,

1.45-1. 10, _1, 00; 0,,87. Exanpl e

(3R) - 1- but&l"—@’—"z‘f-—ﬁ-&)xo 3- ?I()lR) 1- hydroxy- | - cycl ohexyl net hyl ) - 9- (4- (4- 35

hy dr ox¥pheBRy)-butw-2)5-diodo -t TR p-hgdioxg]15cys]aberid ot h9-d44-¢0¢-hl ori de TLC. Rf

0. 29(di chl 68, 4.15, 3.96,

3. 77( 5C559@8@Q§ﬁ§§3@§8@%@ Z%%l%gaJ}lW%%ane 113%6%‘980%‘1? - 106 15 MAR

2007 ExanplL€: B(f@)67 (dlchloromethane methanol=10: 1y,

(3R - 1- but M%%?]ﬂ?ﬁﬁoserﬁ( R hﬁyd;rp?%d)s cysd ohvexyd st gl b'ﬁ% dzZs;f 488,

nmet hyl am nocar enoxlv:’ég enoxyj butyl)-1,4,9-tri’azaspiro cane
hydr ochl orll(fglﬁd 14, acet at e: met hanol =5: 1) 5 NVR(CD30D): 5
7.81, 75 ZQEXZmQQz;(ﬁ) 76, 6. 63 6 61 4.16, 4.03, 3.89, 3.64, 3.56- 3.45, 3.33-

2( 35 90(316)-?—%uty1% 5- dloxg' % (](llg) 1 hydroxy—]l-cycloh%x;ﬁ?ne%hyi)% (} 00-0.94. Exanple
( 3R) 1- but pherg}carbirytamidoplopR)-114, Bytkezaxpird] 5 Symedaax iy drethiptijie 9- (4- (4- (4-
gg?gl:ﬁpopl gg{ %(}rbyho&ec%?org)n%&%gé)x 2hl%%ll|5)1');l’ 4,9-triazaspiro[ 5. 5] undecane
NMR(CDsOD): & 7.89-7.82, 7.60-7.43, 4.17, 3.96, 3.71, 3.63-3.57, 3.30-3.16, 2.62-2.31,
20 2.21-1.88, 1.84-1.61,1.56-1.07, 1.07-0.80, 0.97.
Example 4(5)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1,4-benzodioxan-2-
ylmethyl)-1,4,9-triazaspiro{5.5Jundecane hydrochloride
TLC: Rf 0.60 (dichloromethane:methanol=10:1),
25 NMR(CD;0OD): 6 7.00-6.80, 4.77, 432, 4.17, 4.07, 4.05, 3.82, 3.72-3.42, 3.47, 3.28-3 16,
2.65-2.30, 2.20-1.90, 1.85-1.60, 1.60-1.10, 1.00-0.80, 0.98.
Example 4(6)
(3R)-1-butyl-2,5-diox0-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
hydroxymethylphenoxy)butyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
30 TLC: Rf0.52 (dichloromethane: methanol=10:1),
NMR(CD;OD): & 7.25, 6.89, 4.51, 4.16, 4.04, 3.96, 3.72, 3.60-3.50, 3.33-3.17, 2.52-1.88,
1.80-1.65, 1.45-1.10, 1.00-0.87.
Example 4(7
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
35  hydroxyphenoxy)butyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.29(dichloromethane:methanol=10:1);
NMR(CD10D): & 6.76, 6.68, 4.15, 3.96, 3.77, 3.55-3.35, 3.33-3.06, 2.44-1.65, 1.40-1.18,
1.00-0.94.
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10 TLC. Rf 0.30 (ethyl acetate: nethanol=5: 1); NVR(CD3OD): 6 7.76, {5MAR 2007
6.99-6.98, 6.92, 4.16, 4.06, 3.98, 3.72, 3.60-3.50, 3.33-3.20, 2.89,
2.52-2.26, 2.18-1.92, 1.80-1.65, 1.45-1.18, 1.00-0.87. ( Exanple 4(10 )

(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1-hydroxy-1-cycl ohexyl net hyl ) -9-(4-phenyl am n
obutyl)- 15 1,4,9-triazaspiro[5. 5] undecane di hydrochloride TLC. Rf 0.45

(di chl or onet hane: net hanol = 10:1); NVMR(CD3OD): 6 7.65-7.51, 4.16, 3.93, 3.68,

3.62-3. 43’E3a 4@-3[%5 3.23-3.12, 2.65, 2.58-2.40, 2.17-1.81, 1.81-1.60,
1.53-1. 05, 0. 97. Exarrpl e 4(11) 20

( 3R) - 1- but §BR)2 -Buti- 2.2 elidea 3 {QR) 11-hydtexxy-cyclohertybinetey e (41 (3-§4-9- ( 4- (N-pheny! -

B K L e

4.16, 3.93TLE: kH0.39 (ghyl aperitemethanolz>dg- 3. 08, 2. 93, 2. 56- 2. 18 1. 81

1. 81- 1.560, NME@(@‘DEO% 511 98- DB, 0, e, 62@ @6@”@'16 463123 39, 3 64 335 345, 3.33-
(3R) - 1-butY1-2 dio -cYcl ohexYl'met Y1) -'9-(7- (4 -

nmet hyl am n%éé:r%%@iy?l %%ﬁéxéfﬁfér%yﬂ)goil 55 d- rpr b%als(fﬂ 98ﬁ5 5] undecane

hydr ochl or Egdgnpldu@®) Rf 0 10 (ethyl acetate); NVR(CD3OD): 6 7.76, 6.81, 4.16,
1 86. 13633@13610%?&%‘? diowsdy( - by BrpheSipey S = 105
(3{??1 I1 b_utmlethala&nddla@ﬁmr@lﬁl(eﬂxﬁzy)ylihdmdy)rbuwt{] },@M@t@p?tg[mgfi]byﬂecaﬁe kBirgeboride

me NOEAr NOXY) 0G o ri azaspiro[ 5. 5] undecane

hydr oc or HE" R?Eéﬁﬁ?@@%%%?%@%w)ﬂv&aéé ate) . 35 NVR(CDBOD): 5 7.75, 6. 95,
4.16, 4.03NMR@D:MN6S, 7.366093-64%3, BIR04 B3. @@5 POBRB.72. 5603. 4R 3.33-22332.89,

2.18-1.90, 2904 97. Ex le 4(14) - 107 15 MAR
2007 (3R)21152%6%61F6% %é%fﬁgi%%g %??? H-S iégr oég]y I-cyc?gﬁeiyl Eret %yl) 9-(4-(2

net hyl ani n&ﬂﬂ&éﬁlﬂihenoxy) butyI ) 1, 4, 9-tri azaspi ro[ 5 . 5] undecane

gyggocgl Zg(ﬁg 1 Eﬂﬁ?f z@fdlgx&ci’ é 1%9%9&9&&@@1%&9% g;ppﬂanggd}lgﬁg@%% D) 8

5 2.56%. 344, 92‘“@6&51?“9&5 hen@@ﬂfie@ ydrpchigtide 18 1. 00- 0, 87 Exanpl e 4( 15)
(3R) - | - but YL.€2RB o disqQuRhRréhdiRinelmbpaisrxye:y,cycl ohexyl met hyl ) - 9- (4- ( 3-

NMR(CD;0D): 8 7.65-7.51, 4.16, 3.93, 3.68, 3.62-3.43, 3.40-3.25, 3.23-3.12, 2.65, 2.58-2.40,
2.17-1.81, 1.81-1.60, 1.53-1.05, 1.05-0.80, 0.97.
Example 4(11)
20  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(N-phenyl-N-
methylsulfonylamino)butyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.50 (dichloromethane: methanol=10:1);
NMR(CD;0OD): & 7.48-7.33, 4,16, 3.93, 3.79, 3.67, 3.60-3.44, 3.30-3.08, 293, 2.56-2.25,
2.18-1.81, 1.81-1.60, 1.60-1.05, 1.03-0.81, 0.97.
25  Example 4(12)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexyimethyl)-9-(7-(4-
methylaminocarbonylphenoxy)heptyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf0.10 (ethy] acetate);
NMR(CD;0D): 6 7.76, 6.81, 4.16, 4.04, 3.93, 3.68, 3.60-3.46, 3.30-3.08, 2.89, 2.54-2.26 |
30 2.18-1.88, 1.86-1.62, 1.60-1.14, 1.03-0.80, 0.97.
Example 4(13)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(8-(4-
methylaminocarbonylphenoxy)octyl)-1,4,9-triazaspirof 5. 5lundecane hydrochloride
TLC: Rf0.11 (ethyl acetate);
35 NMR(CD,OD): 8 7.75, 6.95, 4,16, 4.03, 3.92, 3.68, 3.60-3.46, 3.30-3.08, 2.89, 2.56-2.42 ,
2.33,2.18-1.90, 1.86-1.62, 1.58-1.12, 1.02-0.80, 0.97.

Example 4(14
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met hyl am nocar bonyl phenoxy) butyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane 5 MAR 2007
hydrochloride TLC. Rf 0.36 (dichloronethane: nethanol= 10:1); 10 NVR(CD30D):

8 7.39-7.35, 7.09, 4.16, 4.11, 3.96, 3.71, 3.61-3.49, 3.33-3.25, 2.90,
2.52-2.30, 2.17-1.88, 1.80-1.65, 1.45-1.18, 1.00-0.86. Exanple 4061

(3R) - 1- butyl -2, 5-di oxo-3-((IR)-1-hydroxy-1-cycl ohexyl net hyl ) - 9- (4- (4-

nmet hoxyphenyl car bonyl ) butyl )-1,4,9-triazaspiro[5. 5] undecane hydrochl ori de 15

TLC. RfO.4 t _7.99, 7.00, 4.16,
3.95, 3. 8761{\2(1]78&&’2&2@%}& g?a@%ﬂgﬂ%}@ %lfihgig‘i%gigg?s@ 19-1. 61,

1.54-1. 08, mgtl'migilmng@rb@ygjhen%htﬁw -1, Qalylazaspxro[fi 5] undecane hydrochlonde

(3R) - 1- but?‘LCZR%dwqmah}%r&ﬁétﬁanelm%gﬁaxm shypeyel ohexyl methyl)- 9- (4- (4- 20

di met hyl am nocar o%p enox utyl) ri azaspirof 5. 5%undecane

hydr ochl or NYEREIBOR 50796 %(}ﬁal orlgf 8r% ﬂe&%%lf‘-% 13- 70.NVRE CEBD B) 33-529.. 284

7. 00, 431625621134 236969331 §01 63. £353. ¥k61 08-(3¢F 3. 18, 3. 07 2.56, 2.48- 2.36,
2.18-1.83, 1 1.52-1.14, 1.04-0.80, 0.97. Exanple 4(18) 25

(3R) - 1- but 4 X 0- 3 ((I'R) - 1-hydroxy-1-cycl ohexyl met hyl ) -9-(4-(4-
cycl opent y{mﬁne@@r-bcsrmbmwam)buyd/rbky-l,c@cméxylmmgw ¢4-8-5] undecane

hydrochlorld f met ha 6 7.77,
6 97, 4. 20ty !L"’é“‘“ﬂ“%o“y?q@‘?‘gxyg{’ 1 BA Syridfasgitols: 5&‘6“%23%NN§ (%?02%)?2
2.20-1. 85, T]LCBRfm %lechloﬁﬂnéihaﬁhméth@ﬁel@lﬁﬂs) 0.97. 30 Exanple 4(19) (3R) I
- but yl 55 ) \. X ) (
met hyIE)cr?opy a %B 31917 Eenoxy)4b!ﬁ=czl ﬁ ?@5 %L’m@gé‘& %g?g éj’ gﬁyge%g%g 30,
hydr ochl or 2d@-1. 33..@ S(RI 651 17‘35 -1.dB) bPBOGHM et hanol =5: 1); NVR(CD30D): 5 7. 78,
6.99, 4.16g,4 1%4 §598 3. 71 3.62-3.46, 3.32-3,16, 3.17, 2.60-2.24, 35
2.20-1. 83, 50-1.10, 1.04-0.86, 0.97 0.95. Exanple 4(20)
(3R) - I - but @AR)s! ‘Buigl- 8»§odlsxq 61((1)R)11-hy<érpasyql ayclopexsdmeshyDr{hid-) - 9- (4- (4- (2-
hydr oxyet hweaf@xp @Rﬁfb\chkﬁm\ﬁg@w& bumabplﬂo[é Sﬁm'fdééa%é% BideploAd®] undecane
hydr oc &Eg é gﬁ g é} ? (chl or of or m net hanol =5: 1) ;
NVR( ) TLE7RE 46‘( whipromethaggyme aa(il"é % 2 08-1.97, 1.97-1.81,
1. 81- 1. 60, NMR@H; (). 617(99 0.0844.16, 385, Emmalm 4(Q1) .48, 3.30-3.15, 3.10, 2.59-2.28,
(3R) - 1- but 3 g droxy I-cyclohexylnethyl) 9- (4-(4-(2 (2-
hydroxyeth%%?%%?h I‘ﬁfﬁg %@%91‘ %Enoxy)butyl)-1,4,9-triazaspiro[5.5]undeca
ne Example 4(17)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
20  dimethylaminocarbonylphenoxy)butyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

TLC: Rf 0.76 (chloroform:methanol=5:1);

NMR(CD;0D): 6 7.40, 7.00, 4.16, 4.10, 3.96, 3.70, 3.63-3.46, 3.34-3.18, 3.07, 2.56, 2.48-

2.36,2.18-1.83, 1.82-1.61, 1.52-1.14, 1.04-0.80, 0.97.

Example 4(18)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexyimethyl)-9-(4-(4-

cyclopentylaminocarbonylphenoxy)butyl)-1,4,9-triazaspiro{ 5. SJundecane hydrachloride

TLC: Rf 0.63 {chloroform:methanol=5:1});

NMR(CDsOD): & 7.77, 6.97, 4.29, 416, 4.11, 3.97, 3.71, 3.60-3.46, 3.30-3.45, 2.56-2.22,

2.20-1.85, 1.82-1.50, 1.50-1.10, 1.02-0.86, 0.97.
30  Example 4(19)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexylmethyl)-9-(4-(4-(2-

methylpropylaminocarbonyl}phenoxy)butyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochloride

TLC: Rf0.73 (chloroform:methanol=5:1);

NMR(CD;0D): & 7.78, 6.99, 4.16, 4.11, 3.98, 3.71, 3.62-3.46, 3.32-3.16, 3.17, 2.60-2.24,
35 2.20-1.83, 1.83-1.60, 1.50-1.10, 1.04-0.86, 0.97 0.95.

Example 4(20)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-(2-

hydroxyethylaminocarbonyl)phenoxy)butyl)-1,4,9-triazaspiro{ 5. Sjundecane hydrochloride

- 108 -




hydrochl oride TLC: Rf 0.56 (chloroform nethanol=5: 1); NVR(CD3OD): &s5mMaRGo07
6.99, 4.16, 4.11, 3.93, 3.73-3.46, 3.38-3.16, 2.64, 2.44, 2.16-1.84, 10
1.82-1.60, 1.50-1.08, 1.06-0.80, 0.96. Exanple 4(22)

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy-1-cycl ohexyl net hyl ) - 9- (4- (4- (nor pho
| i n-4- vyl carbonyl ) phenoxy) butyl)-1,4,9-triazaspiro[5.5]undecane

hydr ochl oride TLC. Rf 0.68 (chl orof orm nethanol =5:1); 15 NVMR(CD3OD): 6 7.39,

7.00, 4.16 0-3.12, 2.62-2.20, 2.20-1.83,
1.82.1. 60, pies ) %&g?rgﬁ’“ﬁ ‘%"66”5’1357. *Exanpl e 4(23)
(3R) - 1- but NMR(GDEDDYG- B3,(6199, 4 LIgdBo% $9) 3. 63:3148h8 513k, ByI3) 293 (414, 2-Q8 LPAn-

2- ylneth I & t 9-triazaspiro[ 5. 5] undecane
hyd)r/ochl O?’/I gﬁ'ﬁg% #ﬁ?@@d?@@[}gﬁ}(émﬁﬁaorﬁ met hanol IO: 1% N}\/R(CDBCD) 6

7.80, 7,41Exaemole 48184, 6. 26, 453 4.16, 4.11, 3.97, 3.71, 3,60-3.48, 3.34-

3. 16, 2%48(ﬁz\2¥ahu%ﬂ%0% d1086.3-41R gﬁ lnAﬁ*téhe%%nﬂefﬂgﬂ 9.8Q4.(9.37. Exanpl e
4(24) (3R-1- 5-di oxo0- 3- rox I-cyc ohex Irrethyl) 9-(4-(4-
25 met hoxyﬁméqw%té%ﬁﬁghwsaﬁnwrw t)n%y utyl)r e?zta@m%pﬁiy orgaeane

hydr ochl or indgrotheridRf 0.42 (ethyl acetate: net hanol =30: 1) ; NI\/R(CDBOD) 6
7.85-7.77, a7 4.1 6, 3.90, 3.80, 3.60-3.43 3.30-3. 14,
2.59-2.28, Tiggiflo %%&hk’%@f@‘%ﬁ afh?ls%?)l 09, 1. 06-0. 80, 0.95. Exal e 4(25) 30

(3R]2 |- 1- but wMal (GP¢DDX08 F-K0, )9, 4. trydzf)oxy:T %)3 clzy?-gmmlm mt_ylilfig 15]44(31621 &, 2-
trifluggoet ut triazaspiro[ 5. 5] undecane
hydr oc orllggé ?ghcpg%]tbg g}%w&o or myrret hanol =5: 1) ; NII[\)/R(CDSOD): 6 7.83,
7.01, 4.16ExdmpB 422p4, 3.97, 3.71, 3.62-3.46, 3.30-3.02, 2.56-2.22, 2.13,
2.04-1. 84,

200 1 80, S lbd e bR iR s PRl Al 5

net hyl ani nd@rhmyﬁpbm)wmhéﬁcﬁcm%mwﬂi -’JJund@atm hﬂkashiorrldﬁ[ 5. 5] undecane

hydrochl Ol’lﬂ(t R_fi.(%g gg‘hlcgof%gm(,gétﬁﬂocpzpyqr}et hane rret hanol 10 1) -109 15 MAR
2007 NI\/R(CD3

0 4.00, 3.79,
3. 61- 3128, @3@@) 537%)92 720@74 16, 840, é9ﬁ73@2§544 é(é%llél @62273 20, 2.20-1.83,

(3R) - 1- but MIgQ_Z}%@dl 899-13: § 03R) 8d oydr oxy- | - cycl ohexyl met hyl ) - 9- (4- (4- (N-et hy
| - N-(2- 5

butynyl _ M@&Fﬂ&@yl ) phenoxy) butyl)-1,4,9-triazaspiro[ 5. 5] undecane
hydr ochl or i(BIR)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- l -cyclohexylmethyl)-9-(4-(4-(furan-2-

ylmethylaminocarbonyl)phenoxy)butyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

20  TLC: Rf0.79 (chloroform:methanol=5:1);
NMR(CD50D): & 7.80, 7.41, 6.99, 6.34, 6.26, 453, 4.16, 4.11, 3.97, 3.71, 3.60-3.48, 3.34-
3.16,2.48-2.28 2.20-1.86, 1.84-1.60, 1.48-1.12,1.04-0.80, 0.97.
Example 4(24)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

25  methoxyphenylcarbonyl)phenylmethyl)-1,4,9-triazaspiro[ 5.5 lundecane hydrochloride
TLC: Rf 0.42 (ethyl acetate:methanol=30:1);
NMR(CD;0D): 6 7.85-7.77, 7.74, 7.06, 4.47, 4.16, 4.06, 3.90, 3.80, 3.60-3.43 3.30-3.14,
2.59-2.28 2.19-1.88, 1.84-1.60, 1.55-1.09, 1.06-0.80, 0.95.
Example 4(25)

30  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-(4-(2,2,2-
trifluoroethylaminocarbonyl)phenoxy)butyl)-1,4,9-triazaspiro[ 5. Slundecane hydrochloride
TL.C: Rf 0.68 (chloroform:methanol=5:1);
NMR(CD;0D): & 7.83, 7.01, 4.16, 4.13, 4.04, 3.97, 3.71, 3.62-3.46, 3.30-3.02, 2.56-2.22,
2.13,2.04-1.84, 1.81-1.62, 1.45-1.12, 1.02-0.80, 0.97.

35 Example 4(26)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexylmethyl}-9-(4-(2-(4-
methylaminocarbonylphenoxy)phenoxy)butyl)-1,4,9-triazasptro[5.5Jundecane hydrochloride

TLC: Rf 0.39 (dichloromethane:methanol=10:1);
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TLC. Rf 0.79 (chloroform nethanol =9: 1); NVR(CD3CD): 3 7.43, 7.00, 11}5%%112007
4.20-3.90, 4.11, 3.72, 3.62-3.44, 3.34-3.28, 3.26, 2.56-2.20, 2.19-1.
1.83, 1.80-1.62, 1.50-1.12, 1.02-0.80, 0.97. Example 4(28) 10

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy-1| - cycl ohexyl net hyl ) - 9- (4- (4-

met hyl sul f onyl am no- 2- net hoxyphenoxy) butyl )-1,4,9-triazaspiro[ 5. 5] undecane
hydrochl oride TLC. Rf 0.69 (dichloronethane: net hanol =5:1); NVR(CD30D): 3
6.93, 6.91 1 7 59; 1 0,
PR zg%/é(q:% 6)%)]) %Zﬁ 9%3 3139710373); 6.89, @1?34@633%0 9793 8033%81836.3: [
(3R) - 1- but§/p229571 di8Gxd43- =Q{3R) - 1- hydr oxy- | - cycI ohexyl rret hyl ) - 9- (4- (4-

nmet hyl am en 2 rret hoxyphenoxy) butyl)-1,4,9-tri azaspl ro[ 5. 5] undecane
hydr ochl ori di ch| or onet hane: net hanol = X CD) :
6 7.44, 7 @?0 Izbugp- 23- d1@<0 i (@5{) Bhyroxys | ggyclobexyimetyyha-Gi- é‘b@N@tlybl\%

2.90, = 5@1’[% Bimito E4Podhvd) E;er%xgﬂautﬁ)@mm-ﬁmﬁﬁs%@rb{ 5.5Tundecane hydrochloride

(3R) - 1- but i.Q xy- | - cycl ohexyl met hyl ) - 9- (1- phenyl - | -
25 hydroxyﬂr{:n ?’Qﬁﬁﬁ@oﬁf’f& “%’Fl?aag%g;ﬁ’r o[ 5. 5] undecane TLC. Rf 0.50 (et hyl
acet at e); NMR(CDG0R)): 56.48, 4807448, 4.70-300, 6.14.73.74,.3182-33498 34 3. 8)33631.56-2.20,

(232R)5 . ggt?ﬂ 950351&%33(5%991(7?21&)@8}?%;@0 3P-9E1 ohexyl met hyl ) - 9- (3- (4- 30

met hy] am nBeanfied2§henoxy) propyl ) 1,4,9-triazaspiro 5 5] undecane

hydr ocfy or VRF A ~NV NH  HC
0 To glrasol Gq{ﬁblﬁ&g%ﬂ?ﬁe&g%&n%g& par eg SCIOE%&&@%} 6)9E§<4 Ie 2 (100 ng) and
3- (4- met hyethyisntonylbompo- %mhﬂwpbtrrwy)bumé) harfewsiazdpirat e5j08decany i n

di et hyl foﬁ%&rfi@n&@ m.) was added triethylamne (0.1 nlL) and sodi um i odi de

(77 mg). e mxture was stirred 5 at roomterrperature overnight. To the
rédacti on ﬁkguﬁoﬂﬁidﬁh@é@anmﬁy@P@ém orile acid and extracted with ethyl

acgt ate. NMQQ’ ). l5ay 68, ¥a%, washmw?]bg sabus ghed 7@qy%913|s%cs@| wsg@ 2.9b,
ign::g éég I_I%Qq éar ?ﬂ? 16'(5 b%q 8¥9r anhydr ous’ magnesi um sul fate an
Example 4(29)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonyl-2-methoxyphenoxy)butyl)-1,4,9-triazaspiro[5.5Jundecane
hydrochloride

20  TLC: Rf0.29 (dichloromethane: methanol=10:1),
NMR(CDs0D): & 7.44, 7.42, 7.00, 4.16, 4.13, 3.97, 3.89, 3.73, 3.63-3.50, 3.30-3.05, 2.90,
2.52-1.18, 1.00-0.87, 0.97.
Example 4(30)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(1-phenyl-1-

25  hydroxyiminomethyl)-1,4,9-tnazaspiro[S 5Jundecane
TLC: Rf 0.50 (ethy! acetate),
NMR(CDCl3): § 7.48-7.40, 7.20, 6.47, 4.13, 3.98, 3.60-3.31, 2.25-1,90, 1.90-1.20, 0.97.
Example 5
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexylmethyl)-9-(3-(4-

30  methylaminocarbonylphenoxy)propyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
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obt ai ned residue was purified by colum chromatography on silica gel 1§8fdWioo7
acetate nethanol = 30 : 1-15 : 1) and 4N hydrogen chloride / ethyl acetate
solution was added thereto. 10 The reaction m xture was concentrated and
washed with t-butyl methyl ether to give the conpound of the present
invention (59 ng) having the follow ng physical data. TLC. R f 0.21

(chlorof orm nethanol =10:1); NMR(CD3CD): 5 7.78, 7.01, 4.17, 4.24-3.90,

4.17, 3.82-3.02, 2.89, 2.62-1.60, 1.56-0.80, 0.97. @&anple 5(11 - Exanple
5(25) 15 By the sanme procedure as described in Exanple 5 using the
correspondi ng nethanesulfonic acid ester respectivegly instead of

3-(4- nmet hyl am nocar bonylhen AV R opyl nethanesul f gnate and using the
correspondi ng am ne deri M acti vely instead of ¢ghe conpound
prepared in Ref er eng ‘ ol | owi ng conmpgun of pr esent

i nvention were obta ;%d 0 Exanpl e 5(I) \3R) -A- Dbl '52!6 bp'e

5-di oxo0-3-((1R) - 1- hydroxy | - cycl ohexyl met hyHN 9- (2X( 4- (4 \

met hyl am nocar bonyl phenoxy) phenyl ) et hyl ) -1, 4, Q\J_L/eléa.s_mﬂ o[
hydrochloride TLC. Rf 0.42 (chloroform .petthanol =14: 1) ;
7.31-5, 7 05 6 Qo 4.17, 4.06, 3.90-3.02, 2.90, 2.690.82, 0 25 Exanpl e
5(2) (3R)-1-butyl-2,5-dioxo-3-((IR)-1-hydroxy-I-cycl ohexyl nethyt)-9-(2-(4-
met hyl am nocar bony ,&W }
hydr ochl ori de TLC&B%%%&%{EH éI %)Ornép(grrnrgn Tr%?@daﬁméf&{eﬁc@ E?OO an%3
7.82, 7. 10(4-methylamingsarbonylphengxygigropy! msthanasifogatgd39 me)an direhylforggmide 60
30 1.60, 1m5_§'\%58ﬁde@tr§=}h Iamﬂé:’(O 1AL MR sdfhin idei@dpi7emS) 3)The mlxture was stirred
(3R) -1- - di 0X0- % rox -l-c cIohexgﬁ qg ({9] écn@c

met hy| 'n ’cES.’PB’o‘ﬁS}’IPB’WBHSQy i eyreactign GliFte yas pided 18] Bydiohleripsid and
hydr ochl or kgteactdd ®ith Rﬂ@l 3etftehl ’(Fh@btgamc e Iveasolashed Bjith sarubdted 4GIRBOD}oluGon
7.80, 7.09, .4. 1 3. 64

2 5801 36, Of odin pUisge i Bne Gy oy athyanymedeilon Sy dngfopcentidted.  The
(3R) - 1- but gbtaihes- ethidro-18ay pmﬁﬁpdlbwmlwmy thremeloghephy | oretsiigh )ged-(thy( 4cetate :
met hyl am n vhph y

nydlrochl or FE0EI0L 0k ThS g9 | Hichogden thldrldRy 28R b ity BRAFRAT RIS sagreto
7.76, ) 96Tha regtion, mKturg, wes cgﬂ%trgtedoandswsﬁwg wih tohuggmethybgtier 29 give the

2.20-1.52, o) TR @
(3R) - 1- but ;m‘iiifg]:fé‘gegg %e;f?]ﬁff:;ﬁg%%ﬁy VLS SIS RIS 93 ) 4 (a

NMR(CD;0D): & 7.78, 7.01, 4.17, 4.24-3.90, 4.17, 3.82-3.02, 2.89, 2.62-1.60, 1.56-0.80, 0.97,
Example 5(1) - Example 5(25)
15 By the same procedure as described in Example 5 using the corresponding

/R(CB3CD): 5 7. 80

methanesuifonic acid ester respectively instead of 3-(4-methylaminocarbonylphenoxy)propyl
methanesulfonate and using the corresponding amine derivatives respectively instead of the

compound prepared in Reference Example 2, the following compounds of the present

—

invention were obtained.
20  Example 5(1
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2-(4-(4-
methylaminocarbonylphenoxy)phenyl}ethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.42 (chloroform:methanol=10:1);
NMR{CD;0D): 8 7.80, 7.36, 7.05, 6,99, 4,17, 4.06, 3.90-3.02, 2.90, 2.62-0.82, 0.98.
25 Example 5(2)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(2-(4-
methylaminocarbony!phenoxy)ethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.17 (chloroform:methanol=10:1),
NMR(CD,0D): & 7.82, 7.10, 4.46, 4.17, 4.14, 3.86, 3.76-3.42, 3.66, 3.40-3.00, 2.89, 2.60-
30 1.60, 1.56-0.80, 0.97.
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15 net hyl am nocar bonyl phenoxy) - 2- butenyl )-1, 4, 9-tri azaspi ro[ 5. 5] unde¢amar 2007
hydrochl oride TLC. Rf 0.30 (chloroform nethanol= 10:1); NVR(CD3OD): 5 7.79,
7.03, 6.26, 5.86, 4.84-4.74, 4.16, 4.04-3.92, 3.74, 3.62-3.40, 3.38-3.10,
2.89, 2.60-2.24, 2.22-1.84, 1.82-1.58, 1.56-1.08, 1.06-0.80, 0.97. Exanple
5(6 20 (3R)-1-butyl-2,5-dioxo-3-((IR)-1-hydroxy-I1-cycl ohexyl net hyl)-9-(4-(4-
nmet hyl am nocar bonyl phenoxy) butyl)-1,4,9-triazaspiro[5. 5] undecane

hydr ochl or.d k& Rf 0 21 (chI oroform met hanol =10: 1); NMR(CD3COD): 5 7.77,
6.98, 4.1 3.64-3.46, 3.40-3.08, 2.89, 2.58-2.24,
2.22-1. 60, CBB)éabu_tylﬂ)S d10)0383t§(1é?é R hvdg?xy beyelohmmylmetyyhyd-(4-(4-

(3R)-1- butmbrthaénﬁéc@mﬁl%i 1153) bmgﬁ)@)cwl 9~ﬁ%@£4ph@{@/5mamhéh 6dédde

met hyl am ngQc ridin-2-yl ox -triazaspiro[ 5. 5] undecane

di hydr ochlgréd}g%%’ﬁ@g 1?&0%‘“66'@( %lﬁl @ﬁimst hane met hanol =5: 1): NVR(CD3QD): 8
8. 64, & 23WMR(CDH,0D)487.30. 100, 3985 28410, 4386298.3444-3 333038314, 2%9%?8;’1 $B1-
30 2.28, 2 4- 1.08, 1.05-0.80, 0.97. Exanple 5(8
(3R) - 1- butlygg'zl]%;si Sglbig 1(2@@830}0 ﬁidroxy | - cycl ohexyl met hyl ) -9-(4-(4-

car boxyphebenypl®at4)l ) - 1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochloride TLC Rf

043 (9 SHgnogl L33 A0 it o B bMLERROR 5 B, %6, £.°F 410

1. 00-0. 80, meﬂlsﬁmlax@mlpﬂwl;ﬂ'(egg\xy)pm@)-iﬂ MR z2PAD[S. 5Jundecane hydrochloride
(3R Uty o2 Haxy- | -cycl ohexyl net hyl)-9-(2-(2
phenoi])?gt hf\/] C %EO;%FQO%TS%&F}%EQ%E ?45 5] undecane hydrochloride TLC Rf

0.52 (dic Tl Kol 201007 &mfé(bﬁﬁdﬁﬂ 38672.89,27591.2262.86-16288,
4.23-412, ft5@q 1031%73 @3@@973 75, 3.66- 3 42, 3.42-3.34, 5 3.30-3.09,
2.53-2.22, 2 15-1.88, '1.83-1.61, 1.51-1.12, 1.04-0.81, 0.96. Exanple 500)
(éR) 1- but ol 5 X0- 3 ((lR) 1- hydr oxy- I-cyc)ohexyl met hyl ) -9-(2-(4-

0. 26 h et hanol 1 0,. 4. 50,
2 19, B oSSR e o Tnsnog) 2 eaily1 S BGAGER T Y ppderRapvargertariae 50
1. 50 110, ][LOORBOBO (clﬂoﬂﬁ‘orrfmﬂphel%@]l),)

(3R)-1- bUt?dM@;( 73749( g'(ﬁ) 525Ny 8 Q?‘{z{shgﬁ 6"1?6&"3 @EUWJ;) 20(3438 3.10,

car boxyphe@@gm)mtng)s =dio¥o- 9-((1I’R)alzﬁ§d3bii3ﬂ[liyEleE?%éﬂh@l)fBl pgphleride TLC R

car boxyphenoxy) tirazaspiro gcane oc’h Oof i
289260224 222-184182158156 06080097r

Example 5(6)
20  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)butyl)-1,4,9-triazaspiro[ 5. Sjundecane hydrochloride
TLC: Rf 0.21 (chloroform:methanol=10:1);
NMR(CD;0D): 6 7.77, 6.98, 4.16, 4.16-4.06, 3.98, 3.74, 3.64-3 .46, 3.40-3.08, 2.89, 2.58-2.24,
2.22-1.60, 1.58-1.10, 1.08-0.80, 0.97.
25 Example 5(7
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(5-
methylaminocarbonylpyridin-2-yloxy)butyl)-1,4,9-tnazaspiro[5. 5}undecane dihydrochloride
TLC: Rf 0.60 (dichloromethane:methanol=5:1);
NMR(CD;0D): § 8.64, 8.23, 7.02, 4.46, 4.16, 3.95, 3.70, 3.62-3.47, 3.30-3.15, 2.91, 2.61-
30 228 218-1.85,1.84-1.60, 1.52-1.08 1.05-0.80, 0.97.
Example 5(8)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexylmethyl)-9-(4-(4-
carboxyphenoxy)butyl)-1,4,9-triazaspiro[ 5. 5Jundecane hydrochloride
TLC: Rf 0.41 (dichloromethane:methanol=10:1);
35 NMR(CD;OD): § 7.96, 6.99, 4.16, 4.12, 3.95, 3.70, 3.60-3.50, 3.35-3.20, 2.65-2.35, 2.20-1.60,
1.55-1.05, 1.00-0.80, 0.96.

Example 5(9)

-112-



15 TLC: Rf 0.30 (dichloronethane: methanol= 10:1); NVR(CD3CD): 5 7.9 55mMarMe7
4.16, 4.07, 3.93, 3.68, 3.60-3,50, 3.35-3.10, 2.60-2.30, 2.20-1.10,

1.00-0.80, 0.97. Exanmple 5(12)

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy-1|-cycl ohexyl net hyl ) -9-(4-(2- 20

met hyl am nocar bonyl pyri di n-5-yl oxy) butyl)-1,4,9-tri azaspi ro[ 5 5] undecane

di hydrochl oride TLC. Rf 0.42 (dichl oronet hane nmet hanol = ), NMR(CD30D): 5
8.43, 8.22 8 18 2.97, 2.59,
2. 49.2. 40, 33 ]gglltyg%’% 103%%6((@ Pllyargiof1; cd%lo?‘%&g”%%@i)sg? _Exanpl e 5(13)
25 phenoxyethyloxy)ethyl) 1,4,9- tr1azasp1ro[5 S]undecane hydrochlorlde

(3R) - 1-but ¥ (Z)R%cglcha ?ﬁ)r&(l LSlelmg%??(gxyo Ilécycl ohexyl met hyl ) - 9-(2- (4- (N, N

bi snet hyl su ani no) phenox triazaspiro[5. 5] undecane

hydr ochl or N&ER( 3‘51 2(ld‘i3 8&1603306@5%% 4. %5?95@8&]307393 66I\W CoEBDP4, 5

220 210180151 ,140 100, 100070 086 30Exarrp|e5(14)
(3R) - 1- but’;?‘kl!—gﬂﬁ»-ﬂlﬁé5 X0- 3- ((1 R) - 1- hydroxy | - cycl ohexyl et hyl ) -9-(2-(4-

Lrefj hyl ﬁ:ﬂf ) IR} BBt DQB%@XUBE((M)?@dréxﬁitdybﬁ)h@ﬁﬁ{ﬂﬁﬂ{ @lﬁkzll eg?neNNR( De0D)
roc ori | or.o anol = ; .
57 23, 7. %goﬁy@@“‘”&sefgyl)g‘ﬁgt”%zaﬁ%m?g%%g%ca@gﬁyémﬁb'o@dio 2.88, 2.60-2. 30,
?g )2 20- 1 90C: Rf&%](dﬁ:ﬁlordx?lémﬂe ﬂaﬁthaﬂo&@ew )80, 0.97. Exarrpl)e 5( 15)d_

R am
i nobut y1) - W@B@j agagz%ll( r7o 4%]%%22’ X% 30#%§d7?’ ﬁ%oﬁa%g&b %?é*%fsbﬁzﬁﬁ%m
TLC. Rf O. 5(35(H6Q;HIﬁk-hr}9,tha@1@&®e0Iﬁénol =1 0:1); NVR(CD3CD): 8 7.29-7.20,
7.02-6. 96,E N , 4 15, 3.90, 3 80, 3.64, 3.58- 3 40 3. 30- 3. 05,
2.52-2.21, 58-1.08, 1.05-0.80, 0.97. le 5(16) 5
(3R) - 1- but 931R)21-§UT0I1 6»50d19xq131(R;R)11411y@rpaw qynb)h@hdh@ﬂml $r{4-) - 9- (4- acetyl -3, 4

- di hydr o- zeargox hén RONBE) o2 MbRBi 8! Jorkicda sk gt of S 5] undecane
hydr ochl ori de dxcgdoiq ch oronet hane: net hanol = 10: 1); NMR(CD3OD): 6

740, 7'20- EL§5 me aﬂ?me@ag@ 304 3.35-3.20, 2.70-2.30, 2.35,

2.17, 2. omazbgobﬁs 7195@,96] 488: 4.0203.93,.3068; 8.6803. 50. 9853 10 Eseurdoe2 2041700,
(3R) - 1- but goi)@xo 3- ((1R) 1- hydroxy-1 - cycl ohexyl net hyl) - 9- (( 2E) - 4- phéno
Xy- 2- bute triazaspiro[5. 5] undecane hydrochloride TLC. Rf 0.53

(et hyl aceEaampler%lnanol =9: 1);

(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(2-
20  methylaminocarbonylpyridin-5-yloxy)butyl)-1,4,9-triazaspiro[5.5lundecane dihydrochloride
TLC: Rf 0.42 (dichloromethane:methanol=10:1);
NMR(CD;OD): & 8.43, 8.22, 7.86, 4.28, 4.16, 3.96, 3.70, 3.62-3.49, 3.34-3.18, 2.97, 2.59.
2.49-2.40, 2.18-1.89, 1.83-1 61, 1.54-1.10, 1.05-0.81, 0.96.
Example 5(13)
25  (3R)-1-butyl-2 5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2-(4-(N,N-
bismethylsulfonylamino)phenoxy)ethyl)-1,4,9-triazaspiro[ 5. 5Jundecane hydrochloride
TLC: Rf 0.54 (dichloromethane:methanol=10:1};
NMR(CD;0D): & 7.30, 7.02, 435, 4.06, 4.01, 3.74, 3.57-3.53, 3.44, 3.30, 3.30-3.06, 2.55-
2.20,2.10-1.80, 1.75-1.50, 1.40-1.00, 1.00-0.70, 0.86.
30 Example 5(14)
(3R)-1-butyl-2, 5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2-(4-
methylsulfonylaminophenoxy)ethyl)-1,4,9-triazaspiro{S.5Slundecane hydrochloride
TLC: Rf 0.40 (dichloromethane:methanol=10:1);
NMR(CD:0OD): & 7.23, 7.03, 439, 4.17, 4.11, 3.85, 3.70-3.50, 3.30-3.10, 2.88, 2.60-2.30,
35 220-190,1.80-1.60,1.50-1.10, 1.10-0.80, 0.97.
Example 5(15)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-diphenylaminobutyl)-
1,4,9-triazaspirof5.5Jundecane dihydrochloride
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NVR(CD3OD): 8 7.27, 6.95-6.91, 6.29, 6.01, 4.65, 4.16, 3.92, 3.83, 315@\?;\112007
3.55-3.40, 3.33- 15313 2.50-2.25, 2.15-1.92, 1.80-1.60, 1.48-1.12
0.99-0.83, 0.97. Exanple 5(18)

(3R) - 1- butyl -2, 5-di oxo-3-( (I R) - 1- hydroxy-1-cycl ohexyl net hyl )-9-(4-met hyl -3, 4
-di hydro-2H 1, 4-benzoxazi n-2-yl nethyl)-1,4,9-triazaspiro[5. 5] undecane

di hydrochl oride TLC. Rf 0.51 (dichloronethane: nethanol= 10: 1); 20

NVR( CD30OD) 00, 4.1 L 12, 3.90-3.70, 3.70-3.40, 3.40-3.20,
3.06, 2.80 nga%f 829?‘1‘6“@%“@6836% %@‘P‘ﬁ%o 1.10, 1.10-0.80, 0.98. Exanple
5(19) NMR(CD;0D): 8 7.29-7.20, 7.02-6.96, 6.96-6.88, 4.15, 3.90, 3.80, 3.64, 3.58-3.40, 3.30-3.05,
(3R) - 1- but X cycl ohexyl met hyI) 9-(4- (1 phenyl
| - et hoxyl#%gét ﬂQgle‘?l@r} ﬁ%@?&ﬁ%gﬁ %9{7“ azaspi ro[ 5. 5] undecane

hydr ochl orkxden QIQSQTBQC Rf 0. 71 (di chl or onet hane: net hanol = 10: 1);

NIVR( QD) Z. R G539 4 A2, A3y a4 2D-4513,
4. 12C?[,)%91 GRY 1 ’766 ﬁ%‘ z\to‘ Py “ib'o“%%“‘?g‘%y éza.‘ftf-‘%:dsﬁ‘?"g% M

1.84-1.62,1,4- bBSZOILaZJE} 2-91 yl}lw-trmz@ﬁnro{ﬁ Siopd@agshydodgorideanpl e 5(20) 30
(3R) - | - butyf Rﬁoﬁgggﬁgm@ c(n(aéltﬁg e]m&ylgﬁcg.)()/g i)élcycl ohexyl met hyl )-9-(1, 2, 3, 4-
al e

O-tri‘azas ro 5. 5] undecane

t et rahydr ona
o oot O MR (CPRED)RS THORE 2004 Ehidct oA e BB rEL bR ITE: STp2. NVADAAD) -

6 7.10- 7 0;_5054 dl/ . 84- 1085, 13502{5,]031 @@.03;05@983 40- 3 20, 3.02, 2.91-2.87,

2. 63- 2.16- 3, 1.85-1.60, 1.6021.10, 1,10-0.80, 0.98. 35 Exanple
5(21) Example 5}1’8 P

(?ﬂ] I1 butcakjarﬁrtgnl-mah&c(ﬁ IBR)ll-hydibﬂyéY-cbzcl@h@iy@h@thyl)rm@(i[a%) )é]pael(ﬁjdx%@ 4- (4-
nme am nox rrazaspiro unaecane
hydrgchl orien ?)r%90%‘“6'51’%[?2%%@?“%%&%?@“0 B8 hanot oa. 1): - 114 15 MAR
2007 NVR(TDBRY} 0.56 (@hyBaceiOmethon@89:16, 01, 4. 73, 4.16, 3.95, 3.84, 3.68,

255 1o ambanclh o FofPontsth St T 4k Ul skl 8
(3R) - ﬂ5but§/[l3 Z. $0-8i26x313- 1(5(7192)3011 B B¢y '&-Q;%Ddﬁe&;?ﬂmst hyl ) -9- (3, 3-di phenyl
propyl) - %%%mgglggﬁg)azaspl rof 5. 5] undecane hydr ochl ori de TLC Rf 0 62 (et hyl
acetate: 3 él I -r 6 7. 340K 2? 7. 23- Lo &
3.88, 3.633R3-1shutyl-25 diexozp( Fﬂ)ol wirowy-4-cyglohexy. Ieethzl)t?z@ meibyl §4sbhydzo-2§1
2.13-1. 91, 1 1-BQzdxabR-2-$1reéhyll)-154 9- &;&Qs&roﬁﬁs]uﬁd&@ne 8RcBlopide3) 10 _
o &y b S HiRaR b ARSI Ohi L oo i ool o) de 1oC R0, 59"
(chl oraef or NMR(I(Ta0d )=6:7105-6.80, 5.00, 4.17, 4.12, 3.90-3.70, 3.70-3.40, 3.40-3.20, 3.06, 2.80-2.40,
2.20-1.90, 1.85-1.60, 1.60-1.10, 1.10-0.80, 0.98.
Example 5(19)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(1-phenyl-1-
ethoxyiminomethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
25 TLC: Rf0.71 (dichloromethane:methanol=10:1);
NMR(CD;;OD): 0 7.66, 7.60-751, 7.49-7.39, 739-7.23, 442, 437, 425-4.13, 4.12-3.91,
3.88-3.66, 3.61-3.40, 3.30-3.10, 2.57-2.22, 2.20-1.88, 1.84-1.62, 1.55-1.10, 1.26, 1.25, 1.05-
0.80, 0.95, 0.95.
Example 5(20)
30  (3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexyimethyl)-9-(1,2,3,4-
tetrahydronaphthalen-2-ylmethyl)-1 4 9-triazaspirol 5 Slundecane hydrochloride
TLC: Rf 0.35 (dichloromethane:methanol=10:1);
NMR(CD;0OD): § 7.10-7.05, 4.17, 4.02, 3.76, 3.70-3.50, 3.40-3.20, 3.02, 2.91-2.87, 2.63-2.34,
2.16-1.93, 1.85-1.60, 1.60-1.10, 1.10-0.80, 0.98.
35 Example 5(21)
(3R)-1-butyl-2,5-dioxo-3-((1R}-1-hydroxy-1-cyclohexylmethy!)-9-((2E)-4-(4-
methylaminocarbonylphenoxy)-2-butenyi)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.40 (ethyl acetate:methanol=4:1);
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NVR(CD3OD): 6 7.90-7.82, 7.56-7.40, 7.24, 4.70, 4.16, 4.09, 3.84, 3. §pM§R%37
3.32-3.10, 3.25, 2.60-2.24, 2.22-2.10, 206188 1.80-1.60, 1.50-1.
1.04-0.80, 0.96. 15 Exanple 5(24)

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy-1| - cycl ohexyl net hyl ) - 9- (trans- (4-

met hyl am nocar bonyl phenoxynet hyl )cycl opropyl methyl )-1,4,9-triazaspiro[5.5]un
decane hydrochloride TLC Rf 42 (ethyl acetate: nethanol =2: 1); 20

0.
250, 2 55 NVBREBOPRET78,70): g0y bop aySig e 3sd: 15036 gecTap S Mags

5(25) 2. 89 2.52-2.35,2.27,2.15,2.07-1.9], 1. 81- 160 1.48-1.10, 1.00-0.86, 0.97.

(3R) - 1- but %I a&[g#?@éjo 3-( (1! R) 1- hydroxy | - cycl ohexyl net hyl )-9-(3-(3-chl orop
henyl ) -1, 2; zol ylnmethyl)-1,4,9-triazaspiro[5. 5] undecane

hydr ochl or (1R- Rbutpi-2;5- dapxwa@lKbhﬁ/ladr@ﬁmlmmhhaﬁmeﬁwlh?@ Riviz¢lensipppyl)s 8. 13,

8.06, 7562 479 ﬁ?‘aﬂa%u%?isﬂmgzcanélh}«yroclﬂoﬁ&e 3.84-3.70, 3.55, 3.35-3.14, 3.26,
2.64-2.32, 2.2 2-1.60, 1.58-1.10, 1.02-0.80, 0.98. Ref er ence
Exanmpl e 3 TLC RfO 62 (ethyl acetate methanol 91 )

1-(2-pr opemmmﬁnbp@d)441327(231311311@!1'914@4% kethyt anneasr ooyl Jo; 406N ¢2- b

(R 3R 22 ns2 2 09y 2821 h Shek P Sphbsh 1 5kiohe) 86,5686 di ne To a

sol ution oExhmbR-3ePpenyl oxycar bonyl ) - 4- oxopi peridine (1.05 g) in nethanol
20 ni dded . :

SR - 2-19 - DLUEKR Ry e R LB L P S mbrs isaurg{1. 5 g).

2- but yny| agimethyiy-do@-fiamse| §.6Amdagne hglthiosh:lprid@yl ethylam ne (1.0 nL) and 2-

(nor phol i nTiClefFOtSﬁy Ch%?%ﬁﬂ]r&?hén%era Ure The reaction mxture was stirred

at, 50 C 357overni the reaction m xture was
cdnoent r at M(@Dﬁ@hrﬁe& Q7. saquééﬂsrl&aum 138, b 6,5008, BridoB GArbdhat 28 2fded

Lher eto. Thesuebers dayab yBs 100 130l eeh, 140k hietivd.ogpesage, washed with

bri ne, over’ sodi um sul faté and concentrated. The residue was
di ssol ¥&d Exampleni@fbnet hane (10 nl) and trifluoroacetic acid (10 nl) was

added - 1%@)15-bW225)917)x013b$[K}-0 Broix¢ S - «?@Idhexq hfetm)awarm @ xture was

neutral | zed YIRS wgwﬁf‘ﬁww BeS0 tanearBEele S [geane

extracted \wﬂﬂmhﬂbnbéor orret hane The extract was washed with water and brine,

dried over ) nesi.u I and concentrated to give the title
conpound h%%ﬂg%ﬁﬂ%]%ﬂﬁg%eg enmt}?;ﬁx @I’ data. The obtai ned residue was used
i n t he2@exNMBHCD;@):wh t7HEIt6. 97at4hﬁr 4 bluri. 97, ce83-047, TBG-3RE2, D03,62.89, 2.55-2.32,
(chlorofor l@ﬁb NpgT 6”’521'%52c rCférU:@ le 4
(3R -1-(2- %lutyngﬁg % 3 &l 0XO0- (?I R)-1- ’hydr oxy- | - cycl ohexyl met hyl )-9-(2 10
pr openyl ox 31,4, 9- tr| azaspi ro[ 5. 5] undecane A solution of the
conpound preRAL &yl 2, Refrbeng eRr FXBicky 3 -tytiche2P BT LY (S-(3-chlorophenyl)-1,2,4-

oxathiazol-5-ylmethyl)-1,4,9-triazaspiro[5.SJundecane hydrochloride

25 TLC: Rf0.88 (chloroform:methanol=5:1),
NMR(CDsOD): 6 8.13, 8.06, 7.62, 7.55, 495, 427, 417, 4.01, 3.84-3.70, 3.55, 3.35-3.14,
3.26,2.64-232,221,2.08-1.90, 1.82-1.60, 1.58-1.10, 1.02-0.80, 0.98.

Reference Example 3

1-(2-propenyloxycarbonyl)-4-(2-(morpholin-4-yl)ethylaminocarbonyl)-4-(N-(2-butynyl)-N-
30 ((2ZR,3R)-2-amino-3-hydroxy-3-cyclohexylpropanoyl)amino)piperidine
To a solution of 1-(2-propenyloxycarbonyl)-4-oxopiperidine (1.05 g) in methanol
(20 mL) was added (2R, 3R)-2-(t-butoxycarbonylamino)-3-cyclohexyl-3-hydroxypropanoic
acid (1.5 g), 2-butynylamine hydrochloride (606 mg}, diisopropylethylamine (1.0 mL) and 2-
(morpholin-4-ylethylisocyanide (0.8 mL). The reaction mixture was stirred at 50 °C
35 ovemnight. At room temperature, the reaction mixture was concentrated and saturated
aqueous solution of sodium bicarbonate was added thereto. The water layer was extracted
with ethyl acetate, washed with brine, dried over sodium sulfate and concentrated. The

residue was dissolved in dichloromethane (10 mL) and trifluoroacetic acid (10 mL) was added
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acid / ethyl acetate (20 nL) was stirred at 70 C for 2 hours. The regGiihRB007

m xture neutralized with saturated aqueous sol ution of sodium carbonate.

The reaction m xture was extracted with ethyl acetate, washed with brine,

dried over anhydrous magnesi um sul fate and 15 concentrated. The obtai ned

resi due was puri fied by colum chromat ography on silica gel (ethyl acetate
nmet hanol = 30 : 1) to give the title conpound (1.69 g) having the

oL o0 19 o 6 9L 27T 6 Bon e L DY SL SRR i, et R
3. 80-3.52, rea@@)anBQureZNaWn@tmh;eCE“@m sengated lag8Feut. sbintioh, Obs@INGT cafkeheteamde

Exanpl e 5 t
(SR) 1- (2 ebxtractr(]adl\ﬁnthzdghlé)r%r)r(l%th%ne T e extrﬁc d\;v%sx w_afhed wnlt}(ljﬁvg)t(erl arlrlgtthnqe dried O\éer

triazaspi r@{hsdwpa n@mﬁ@nwulrf@@hw& p@t@s%at&d sT@I at\fpoﬁheontht rf@rrm@npd)dmmc’ the
prepar ed ifnRels d&%ﬁaﬁ&é@'%é‘n&&n@@ réi)dueRvasdRedli 6 IHeOleQf MB@&?“{L“& 'F~;)fhéNa5

added acetic aC| , palladium tetrakistriphenyl phosphine
and trlbutlgl}fﬂolﬁ}ﬁﬁ‘}‘drlde (3 2 nL). The reaction mxture was sti rred at room

t enper at urer E®F: & 18QHIoRP¢Hd: Neysieshhoric acid was added thereto. The
m xture shed wi th dichl oronethane. The water |ayer was diluted with 2N
sodium h 2 racted with ethyl acetate. The obtai ned organic

| ayer was @s&3yhe- Wtyx’m}%@ Sbdibxe® 3- (dYR)etlhpd/reky anyydheugmenghes(aim sul fate and
4N hyq ogen chl or B igydt cet ate[ Htl on was added thereto. The
reaction n?rfpfﬁf}yic’%%r 88§1 g FEFRELY ﬁlél t¥8title conmpound (834 nu)

havi ng the foll ow Ag;obmpslafahe damaouﬁﬂ_p}epﬁbd@n%fe(rdiaerﬁmnmfeﬂhanhzﬁ M acetic
nmet hanol =5, .. ; 4o 7 4

2.62-2. 40 acéd 3) etlixwwgize& A&t m%g \ﬁassgmr{éﬂsép 70 S@Q'f?' 029%811]3 2 %E?( reaﬁ?noﬁ #ture
(3R) - 1- ( 2 eevtsphiged) with satyrasscha@iepps RYutiomgfsodim FarbymitoheXhd mcﬂm INiXQUIE Anas 4 -

b h t
‘i"jg %ym g&%ﬁ%&hﬁﬂi’ﬂﬂﬁ iaé{a)u; lwﬁhgg i_évhh%%fﬁémrfﬁ[&eﬁhm%gﬂgaég%ﬁgﬁf%nﬁ%;ﬂﬁ

conpoud prasanteded n st ditened @ﬁwpw Burgtigsob gy luamdchyomatography on silica gel
(4-fornyl p&@mwétb@nzfﬁetﬁam i=d3q 77) e ivethdiietbmpbaidanadde) Masnaddadliowing
triethyl am1 (AE 04 nL) and sodiumtriacetoxyborohydride (91 ng) and the
m xture waBRStRH9E} overni ght. The 5 reaction mxture was concentrat ed,

purified bYLECRfufd7dkthohmeatrmpthyndnr1@il);i ca gel (et hyl
NMR (CD;OD): & 6.04-5.91, 531, 5.21, 4.61-4.58, 4.26, 4.19, 4.05-4.01, 3.90, 3.80-3.52,
20 3.39,2.47-2.17,2.02-1.60, 1.37-1.14, 1.05-0.87.
Reference Example 5
(3R)-1-(2-butynyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-1,4,9-
triazaspirof5.5Jundecane hydrochloride

To a solution of the compound prepared in Reference Example 4 (1.69 g) in
25  dichloromethane (40 mlL) was added acetic acid (1.4 ml), palladium
tetrakistriphenylphosphine (453 mg) and tributyltin hydride (3.2 mL). The reaction mixture
was stirred at room temperature for 1 hour and 1N hydrochloric acid was added thereto. The
mixture was washed with dichloromethane. The water layer was diluted with 2N sodium
hydroxide and extracted with ethyl acetate. The obtained organic layer was washed with
30  brine, dried over anhydrous magnesium sulfate and 4N hydrogen chloride / ethyl acetate
solution was added thereto. The reaction mixture was concentrated to give the title
compound (834 mg) having the following physical data.
TLC: Rf 0.50 (dichloromethane : methanol=5 : 1);
NMR (CDs0D): & 436, 4.20, 4.00-3.90, 3.72, 3.42-3.30, 2.62-2.40, 2.28-1.92, 1.76-1.65,
35 1.38-1.15, 1.02-0.84.
Example 6
(3R)-1-(2-butynyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro{5. 5jundecane hydrochloride
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acetate : methanol = 9 : 1-5 : 1) and 4N hydrogen chloride / ethyl ageiirSon7
solution was added thereto. The reaction m xture was concentrated and
washed with t-butylmethyl ether to give the conpound of the present
invention (80 ng) having the follow ng physical data. TLC. Rf 0.50
(chloroform: nethanol=9 : 1); 10 NMR(CD30D): b 8.04, 7.61, 7.18, 7.07,
4.40-4.30, 4.38, 4.20, 4.04-3.86, 3.77, 3.56-3.42, 3.30, 2.69, 2.48, 2.36,
2.20, 2.04-1.88, 1.82-0.60, EEO 1.40-1.12, 1.03-0. 80H;Exanple 6(1) - 6(3

1) By the sane procedur®_a Qi lﬁ:d in Exanple 6 ing the correspondi ng
al dehyde derivatives reépect y instead of 4-(4-{prnyl phenoxy)benzoic acid
and using the 15 cof@spondimTd am
t he conpound prepared in Reference pl e 5, the fol how ng conpounds of
the present invention were obtai ned. rrpl e 60)
(3R) - 1- but yl - 2, 5- di 0x0- 3- ((1R) - 1- hydrox¥- | - (£ychohlxeh- 4- yPfhet hyl ) - 9- (4- (4-
met hyl ani nocar bonyl phenoxy) phenyl net hyl ) ¥4+K, 9- t 1{ azaspi+<g[ 5. 5] undecane
hydrochl ori de 20 TLC. Rf 0.17 (dichl oronet hane: net\ha h 0: 1); NVR(CD30D):
b 7.84, 7.62, 7.14, 7.07, 5.70-5.60, 4..?_?—” 4.21, ¥
3.60-3.20, 2.91, 2.60-1.60, 1.50-1.25, 1.15, 0.$5, oO. ple 6(2) '3R
i - ULYi 2,5-dioxo-3-""1R i-i '"dr& i CGentcri-4=i'uheth"'1" 941 -
4- Y 1l 1 Yy (Y1 . . i
TS asollti f# t@éfonr%?%uﬁd)p_riqaﬁfdgm Reference Exa ;ge g](IOO mg()jlﬁléd 4

met hyl am nocar bonyl phenoxy) p en% T)y- -trirazaspiro J'undec

hydr ochl or (4éormylphenmky)berz@q atid (7onghwtdvasidy Hetmramde 2585 2jidedNNRhgRBOD) (0. G
} 58Tyl iy el gy i
(3R) - 1-Dut Jeaction mixgks Was congeniraterly pyrierd by colsmmasiyematograahy Anyiilicresrd ety | )
'(-9{ §]4|' ( 4 acetatg : methaﬁlol =0 l-ﬁ ; 1)|and t4}]\1 lﬁydr(j-ge}ix chlc;rid_e / ethyl acetate sglutiog was added
met hyl ani nqcar bon enox enyl ne -1,4,9-triazaspiro[5. 5 updecane .
hydr ochl or tf&StoT L%I.LEFSTACTG‘?%%’P’ftﬂliec‘msoqo%’é%m‘#e@“ﬁém‘hPfé]‘*’?tﬁdtbé‘iﬁ@?lﬁyg'?t §t. to give
NVR( CD3CD) theSompdind 6f fhik, prasedtdinventda, (86 o3} havingthe #l80inghhided.dhth. 2. 91,
2.60-2. 10, )Q, 70-1. 30 _oExanpl e 6(4)
(3R) - | - but ﬁ‘-‘g%g-odf’?)oégl-oé?f(%frﬁR}"’-eﬂ?"%;g/hr%@a |- (1, 3-dithian-2-y1)methyl)-9- (4- (4
;1 get h%ﬁJ amiNMB &B@D):&grﬁ;xﬁ)@hé'n;ﬂ, r?e@e;r,]yll.c)&iﬁﬂ,, %—38; ﬂagaéWfb$%.ﬁ{/g?h§g§)é, .

ydr ochl or ; y AR ol 74:7 ) ;
a7, 5059, 355447 S Bag ELsRIRAN &) FRSMBL A B0 65 45, 5 10,
3.03-2.91, Exagple 158631311, 2.02-1.95, 1.66, 1.49-1.30, 0.95.

By the same procedure as described in Example 6 using the cormresponding

o . g
w

rivatives f'espectively instead of

aldehyde derivatives respectively instead of 4-(4-formylphenoxy)benzoic acid and using the
15  corresponding amine derivatives respectively instead of the compound prepared in Reference

Example 5, the following compounds of the present invention were obtained.

Example 6(1)

(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-(cyclohexen-4-ylymethyl)-9-(4-(4-

methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[S.5Jundecane hydrochioride
20  TLC: Rf0.17 (dichloromethane:methanol=10:1});

NMR(CD;0D): § 7.84, 7.62, 7.14, 7.07, 5.70-5.60, 4.36, 4.21, 4.11, 4.00, 3.74, 3.60-3.20,

2.91, 2.60-1.60, 1.50-1.25, 1.15, 0.95, 0.94.

Example 6(2)
(3R)-1-butyl-2,5-dioxo-3-{{1R)-1-hydroxy-1-(cyclopenten-4-yhymethyl)-5-(4-(4-
25  methylaminocarbonyiphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride

TLC: Rf 0.76 (dichloromethane: methanol=5:1);

NMR(CD,0D): § 7.84, 7.61, 7.14, 7.07, 5.71-5.67, 4.36, 4.12-3.95, 3.80-3.45, 3.25, 2.91,
2.76-2.02, 1.71, 1.50-1.31, 0.95.

Example 6(3
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Exanpl e 6(5) _ _ 15 MAR 2007
(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-(2, 6-di net hyl phenyl ) net hyl ) - 9- ( 4-
(4- met hyl am nocar bonyl phenoxy) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochl ori de 15 TLC. Rf 0, 44 (dichl oromet hane: net hanol =1 0: 11);

NVR(CD3OD): S 7.84, 7.58, 7.15-6.94, 5.47, 4.34, 4.32, 4.29, 4.00,

3.60-3.05, 2.91, 2.41, 2.41, 2. 20 2.00, 1.65, 1.45-1.25, 0.93. Exanple 6(6)

f g;), bé;g?%ll{}é’—l?ﬁt%l-ﬁé%lgié—g -](( E?ldgcr)fy)g (tetr(aﬁ (ﬁ'l()]())ﬁ'gl? Eleyrilldexlgl)eghnﬁt hw—z -9 (4-(4
met hoxyphaﬂydhgﬁmMédaW?WM6Mbhen§drﬂet9ylw14aszmasm[o§5 Sludéeteaanedrochloride

iR, cocn) TG Bt EgeigglordnBahaih GheidwalFIREY: 50 ' 4 57 5 00, 3. o7,

3.86, 3. 72IMR(ED:0R)38,7.841961,27. 74),,7@75832 920, 43684 12-35(@; 2.A7,2.40-D40, 2.00,
Exanpl & 6({)q 5

(3R) - 1"butyl- "':9 8| 0x0-3- ((1R) - 1- hydr oxy- | - (cycl openten-4-yl)nethyl)-9-(4-(4
- car boxy- Mﬁﬂﬁ)henoxy)phenyl met hyl )-1,4,9-triazaspiro[5. 5] undecane

hydr ochi t 40:1:1

v conny 3R T E5-Bafts (B L RYGOR 1 TSR SOGEb JRECRTED 0 1 o
3.55- 3. 42, msthysimxn@camonyhvlsgow)p)hﬁnyhnqsyl)-i 475 triazagirods SEndeanehadnotionds)
(53de) oiobgt¥LC2thl)4o (stlh?d()?(wate methane* nt’ )rreth 9- (4- (4-carboxy

et o P o MBI B gt Tt 2294 6. %fa@-@.ﬂr%q B (0 oo s 5 wes,
TLC. Rf 0 $63 0081, oreaf 0rB12. metzh:@npbs laeet]i49- ﬁga)d):@ 1:1); NMR(CD3OD): S 7.97,

7. 58, 7.16E 6.316 5 86, 5.67, 4.37, 4.02, 4.00, 3.77, 3.57-3.44, 3.18, 35
2.71, 2.59ERRIAREOP IS 1.77-1.28, 0.96. Exanple 6(9)

(3R) - % but@ﬁB)Zl -Butgl- ?)59&16){4 (5J(B)R)lkhydibwy-(ﬁ6€¢hmﬂ@hﬂﬁhﬂb‘m&hyl))9"@t fayl)-9-(4-(4
- i
nydr ochl or ARSI p Y ao RSB IuG knetigt) - A&t FEARRILT s Rinptilt REBRbloids ¢
aci d= 1£0- 1TLY; RNN/R@mmDyom&hinegiﬁﬁthincﬂﬁlo ¥%56, 7.05, 5.66, 5.23, 4.34, 4.00,
3.98, 3. 72 9%3 %ﬁs@B 758 %3;%9’4 047, 2994203, 20141 5:60%3.09- P41, 241,

N 2R

Exanpl e 6
3- ((1R) 1- 2=41 Llééylzﬁéﬂe%seﬁh yl)methyl)-9 (4-(4-

car boxypheE% Rlesny! methyl)-1,4,9-tri azaspl ro[ 5. 5] undecane hydrochl ori de
O L e ek S Dl e oo, 06
10 Exapl emethbkyphenylmethyl)phenylmethyl)-1,4,9- trlazasplro[S.S]undecane hydrochloride
TLC: Rf 0.57 (chloroform:methanol:acetic acid=10:1:1);
NMR(CD;0D): 6 7.58-7.55, 7.45, 7.34, 7.22, 5.66, 4.30, 4.04, 3.99, 3.97, 3.86, 3.72, 3.55-
3.38,3.19,2.70,2.58-2.02, 1.68, 1.50-1.27, 0.94.
Example 6(7)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cyclopenten-4-ylymethyl)-9-(4-(4-carboxy-2-
methylphenoxy)phenylmethyl})-1,4,9-triazaspiro[5.5]Jundecane hydrochloride
TLC: Rf 0.60 (chloroform:methanol:acetic acid=10:1:1);
NMR(CD;OD): § 7.98, 7.86, 7.56, 7.07, 6.93, 5.67, 4.35, 4.00, 4.00, 3.76, 3.55-3.42, 3.18,
2.71,2.59-2.00, 2.28, 1.77-1.29, 0.95.
30  Example 6(8)

(3R)-1-butyl-2 5-dioxo-3- ((1R)-1-hydroxy-1-(cyclopenten-4-ylmethyl)-9-(4-{4.carboxy-3-
methylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride
TLC: Rf 0.66 (chloroform:methanol:acetic acid=20:1:1);
NMR(CD;0D): & 7.97, 7.58, 7.16, 6.91, 6.86, 5.67, 437, 4.02, 4.00, 3.77, 3.57-3.44, 3.18,
35 2.71,2.59-2.00,2.56,1.77-1.28, 0.96.
Example 6(9)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cyclopenten-4-yl)methyl}-9-(4-(4-
carboxyphenoxymethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
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(3R) - 1-butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-I|-(cycl openten-4-yl) et hyl ) yOviah266¥
- am nosul f onyl phenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane

hydrochl oride TLC. Rf 0.34 (dichloronethane: net hanol =10: 1); NVR(CD3OD): 6
7,91, 7.59, 7.19, 7.14, 5.67, 4.38, 4.03, 4.01, 3.78, 3.55-3.47, 3.17, 2.76-
15 1.28, 0.96. Exanple 6(12)

(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-(cycl openten-4-yl)nethyl)-9-(4-(4

- fluoroph ' bopyl am no) phenyl net hyl )-1,4,9-triazaspiro[
5. 5] undecaﬁg’%'@Eﬂ%i@&‘?@%m%ﬂq{%?aﬁﬁ%@?@?% i Phl or onet hane: met hanol =
10: 1) ; NVRNIZBD:;O0PB).78 7X6, 7.687 7.56, 393, 3.6655.28, 664, 4.0813.98, 992, 3.5993.53-3738,

3.68, 3. 52911?72?393?2%5&%?(1%&}?%.7 941. 28, 0.94. Exanple 6(13)

(3R) - 1- but ydroxy-1-(cycl openten-4-yl)methyl)-9-(4-(4
- 25 Example 6(10)

met hyl agi nee@( bonyl, phenoxyneth ) Jethyvi )zl 4,9+t 1 i azaspiaral 5. 5] undecan
o RS ReR BN EL R BRI T b ARl
NVR( CD30D) caboxytenogy pbenybmethyl) 5, 4,0-t8amepirdf 5 2jund4cad hydroghioride 99, 3. 76,

3-60-3. 35, R ERe B@icHoRhetand hetfmbb 95, 167, 1.52-1.24, 0.94, 30
Exampl e 6(14 3R) - 1-

tyl -2, 5-di SRIRECPEARY: & Sl dBy 7118¢ &I S§ent i 4061 § Rkt hyb)3.65-(4A6; 4-16m26ibhy |
car bonyl anizgpophgnyl net hyl ) phenyl methyl )-1, 4,9-triazaspiro[ 5.5 Jundecane
hydr och].ori de TILC 0. 43 (di chl oronet hane: net hanol =10: 1) ; 35 NVR(CD3OD): 6
7. 46, e 44,@1@5, 5.71-5.61, 4.31, 3.99, 3.99, 3.97, 3.86-3.35, 3.51
E/A é7:20(2).771,(3R)-@leylfﬂ?s-dﬁ)x@%-((lllﬁThyﬂircﬁ@'=ll(c&5],op@nt8ﬂ-4-3li}iﬂém§fl9‘~9ﬁ(@3(5) - 119 15
(3R) - 1- but Yrisosylignylphenpxy phenyimetiyly - triagaspieplsrdpdssens Hidjardiaride) - o- (4- (4
- dar boxy- 3 TLyE rRBG, ph edicd ynoptesiank mett apb)=10,13; 9-tri azaspi r o[ 5. 5] undecane
hydr ochl or i : .63 I0f;Qr, t ol, 7% 1h; ( GD)- 7,18,
Y ar T 0o R(CHRODN! 8 % ALY NS R B3R TY: it DS g0l R
2.82-2188, 12860-9.00, 1.64, 1.50-1.14, 1.08-0.78. Exanple 6(16)
(3R) - 1- but Wy doppe €19%0- 3- ((1 R) -1 - hydroxy-1 - (cycl opent en-4-yl) net hyl ) - 9- (4-
nmet hoxypheng] nmethyl)-1,4,9-triazaspiro[5. 5] undecane hﬁgg ochl oride TLC. Rf
0. 43 (chl ordRydrvtyleh draiae=Srl1Ry-1-hydroyve - (ystopputen- 47y pethyl) §44-(8- 66, 4. 29,
3.99, 3. 97 fludrdphen@mEhylcarbehylani@0)phefmethy)S1 4 B-tAlzaspiro[ 5. Sjundecane

hydrochloride

20  TLC: Rf0.32 (dichloromethane:methanol=10:1);

NMR(CDs0D): 6 7.71, 7.47, 7.35, 7.05, 5.66, 4.31, 3.99, 3.99, 3.74, 3.68, 3.52, 3.50-3.40,

3.18,2.75-1.28 , 0.94.

Example 6(13)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-(cyclopenten-4-yl)methy!)-9-(4-(4-

25  methylaminocarbonylphenoxymethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

hydrochloride
TLC: Rf 0.46 (dichloromethane:methanol=10:1),
NMR(CD;0D): & 7.77, 7.59, 7.04, 5.70-5.62, 5.21, 4.37, 4.00, 3.99, 3.76, 3.60-3.35, 3.53
3.21,2.89, 272, 2.60-1.95,1.67, 152-1.24,0.54.
30  Example 6(14)
(3R)-1-butyl-2 5-dioxo-3-((1R)-1-hydroxy-1-(cyclopenten-4-yl)methy!})-9-(4-(4-

AW EES

methylcarbonylaminophenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane
hydrochloride
TLC: Rf 0.43 (dichloromethane:methanol=10:1);

35 NMR(CD;OD): & 7.46, 7.44, 7.33, 7.25, 5.71-5.61, 431, 3.99, 3.99, 3.97, 3.86-3.35, 3.51
3.17,2.71, 2.60-1.80, 2.09, 1.67, 1.52-1.25, 0.94,
Example 6(15)
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2.60-2.00, 1.70, 1.50-1.20, 0.95. Exanple 6(17) 15 MAR 2007
(3R)-1-butyl -2,5-di oxo-3-((IR)-1-hydroxy-1-(cycl openten-4-yl)nethyl)-9-(4-(4

met hyl am nocar bonyl phenyl et hyl oxy) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undec
ane 15 hydrochloride TLC: Rf 0.27 (chloroform nethanol= 10:1); NVR(CD30D):
3 7.82, 7.53-7.48, 7.09, 565 5.19, 4.27, 3.99, 3.93, 3.65, 3.53,

3. 50- 3. 40, ((l%ﬁ ]%gutyg.’z% dmxo ZQ(II?) IGHy(?roxy—’l -(cyc gpe%te%(-)é‘. yﬂ)meaiyl) 9 %l? (f} cargbxy 3-

Exampl e 6

(3R) - 1- but kydrax fptanax0pBenfmdhyl ] Fy@Hmseysiiro( £§ hindpant dpdréchibjidet hyl ) - 9- (4- (4
- car boxy 2 t Y yI) 1,4,9-triazaspiro[5.5]undecane

hydr ochl orl{ie gﬁé&’gﬁﬂgﬁﬁg&yﬁﬁﬁ%rou@ met hanol =10: 1) ; NI\/R(CDBCD) 3 7.70,
7.68, 7. 48NMR@ED0DDND 75366.4747393;6. 25 0844-6,380 5.68, 99,5, 3.005 3.9, 558233 40, 3.1,
3.20, 2704 g3. 2693%{5)“ ué’ Bs 3- 407 14.17/88_oFg60-1. 30, 1.24, 0.95. 25 anor phous
sof t eni ng 90| nt: “about 157- 161C EXanpl & 6{ 19j

(3R) - 1- butMP_.‘S_Q&L@xo 3-((1R) - 1- hydroxy-1-(cycl openten-4-yl)nmethyl)-9-(4-(4
- methyl ca(atzgwb@tsﬂ Qq-&nﬁ@@t(gp%ph%f&w%@t(@wb}wmi Khhethyl o t(Au aza)spl ro[5.5

] undecane df ochl ori | or of or m rre t hanol =10:

NVR( CD30D) e Owsllenyiim%éy V@%i%a%m[%%@ e(@nsgy rgehlgridey 0o 3. 99, 3. 73,

3.70, 3. 53',1“]_,6: 880.43. @Blorctor® methahibl=18: 1@0 2.00, 2.13, 1.70, 1.50-1.30, 0.95.

Exa I

(3R L 1lbut SRIBADQRLS. 345 18- 16y hP% 9018l BhehRrd 521 SHachy BSo27A- (2
, 4- di rret h@xsgam]m;dxm preeay porexdsyl ) - 1, 4, 9-tri azaspi ro[ 5. 5] undecane

hydrochl orEde !'I‘;@ 7) 0.56 (ethyl acetate:nmethanol =10:1); - 120 15 MAR 2007
NI\/R(CDBOD) 96, 6.88, 6.69, 6,53, 5.71-5.61, 4.28, 3.99, 3.98,

3.81, 3.72(3R3:-Trhytyl-3, 5Eox@3HELR)- Bhydrax1-8-(cPclamnta-6])ineds)-2-(6§4- 1. 52- 1. 26,
0.95. Exa

(39 1 put o 3 SR T RS AR SRS . - o
- hydr ol§- 2hydyogd 9ﬂ6$<yphenoxy)phenyl nethyl )-1, 4, 9-triazaspiro[5.5] undecane

hydr ochl or frgde- RiEG:2 Chgr@&rrﬁ%elfmlnop;qgtlte rrethanol 10: 1); NNR(CDSCD) 6
7.42, 6.88 3.99, 3.97 72, 3.69

353, 3. 35, MIEDODES 3380 533608 755 5% 4, 938 9%@%%536(3253%@
(3R) - 1- but 12622 51 01 90,2 &3-£ 60 R).20-2opd 1 g8yt ke-(cypch gpent en- 4-yl ) met hyl ) - 9- (4- (4
-(2- Example 6(18)
20  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cyclopenten-4-yl)methyl)-9-(4-(4-carboxy-2-
ethoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.Sjundecane hydrochloride
TLC: Rf 0.15 (chloroform:methanol=10:1);
NMR(CD;0D): & 7.70, 7.68, 7.48, 7.08, 7.02, 5.66, 4.33, 4.08, 4.00, 3.98, 3.75, 3.55-3.40,
3.20, 2.70, 2.60-2.40, 2.30-2.00, 1.70, 1.60-1.30, 1.24, 0.95.
25  amorphous

softening point: about 157-161°C
Example 6{19)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cyclopenten-4-yl}methyl)-9-(4-(4-
methylcarbonylamino-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5jundecane
30  hydrochloride
TLC: Rf0.32 (chloroform: methanol=10:1);
NMR(CD;0D): & 7.51, 7.43, 7.07, 6.98, 6.90, 5.66, 4.29, 4.00 3.99, 3.73, 3.70, 3.53, 3.60-
3.40,3.15,2.75,2.60-2.00, 2.13, 1.70, 1.50-1.30, 0.95.
Example 6(20)
35  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cyclopenten-4-yl)methyl)-9-(4-(2,4-
dimethoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.56 (ethyl acetate:methanol=10:1);
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di met hyl ami noet hyl am nocar bonyl ) phenoxy) phenyl net hyl') -1, 4, 9-tri azagpyiR 2007
[ 5. 5] undecane di hydrochloride TLC. Rf 0.19 (chloroform rret hanol : acetic

aci d=10:1:1); NWMR(CD3OD): 6 7.93, 7.63, 7.15, 7.10, 5.67, 436, 4.00, 3.99,
3.76, 3.75, 3.57-3.42, 3.38, 15 3.27, 2.98, 2.72, 2.60-2.00, 1.78-1.30,
0.95. Exampl e 6(23)

(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1-hydroxy-1-(cycl openten-4-yl)nethyl)-9-(4-(4

hyor ochi &F@ﬁ@dﬁ@whﬁ%@%@“ Ot aTE ) e R A A P78

7.60-7.50,3330655395, 388657042.621.98, 063, B4, 2630?1 3. 58 3 38,

260192Eanlf 0, 1.52-1.28, 0.95. Exarrple 6(24)

(3R -1-b Yfg_zé?_si‘é )(21 éﬂl hydr oxy-| - (cycl openten 4¥ )met hyl )-9-(4-(4

- met hyl su 3R buti- %ép%@ﬁb Al ehwc}r@ﬁhir()cyczﬁomemwawgw o & (Shudige-dne

hydr octy Or}n@ﬁlox e-ﬁb %pﬁ@ny@m@ﬂlz()elt Jﬂ‘ﬂhn%&@ﬁ%[@ S]ﬁfﬁfebﬁféq{yﬂﬁycﬁ)ondlélm( CD3CD): 6
t

7.50, 7.29 .73-1.28, 0.96.
Exanpl e 6(? 5: ,Rf b 44 ‘(ethyl acetate: methanolwlol

(3R) - 1- but yIRCHDIX S BAL(8.6% - 6,.851,\/@15@,xc5/.3$,-:(.czy@laqpa.rﬁs,ew@: glgmetiyb)e9364; (4
nmet hyl am n%éaf%%);ll-gzztmi %ng}hgesné@) E)ﬁaﬂy%ngt%yl )-1,4,9-triazaspiro[5.5]unde

cane 30 hgdamplelegzd)de TLC. Rf 0.50 (dichl oronet hane: nethano | =10:1);

NVR 1 7.0 71-5,6 . 30 . 4. 00,

3. 7£(3 )(3§84€b“t9’§2§3‘¥ Z’§°'§’z(?&2)'g'?y§f£xﬂ Cycigne ‘?“948',yi]7E‘.%‘%’?"?‘.@'ﬁg‘%'z7, 0. 95.
Exanpl e 6( Qﬁ)et]&ﬂammoethylammocarbonyl)phenoxy)phenylmethyl)-],4,9—triazaspiro[5.5]undecane

(3R) - 1- but M#hyaro%hl%}iﬁéo' 3-((1R) - 1- hydroxy-I-(cycl openten-4-yl)nmethyl)-9-(4-(4
et hyl ani ndE&t BéAyIP-(ehlpeathonyishearekgoctneagthd iyl ) - 1, 4, 9-t ri azaspi r o[ 5. 5] und

ecane hydyagh gbb%) BLio3 Rp 68. #35(17“1@*15 87 OAF% h@@@ 3 ﬁ@tjﬂ%mj ?5103 571)3 -42 3 %@1
15 MAR 2007 N

7. 45,
4.00, W 92323, %Qg %7%§)6%2§@>1§3-§230 9984 3. 23 2 93 2 70 2 60 1 97 1 68,
1.52-1. 23 ERafiple sExmnpl e 6(27)

(3R) 1-but YJR) 1 l?utyi 8)8 dloxé gl(R?R) i ?&&o%% (cyél genté)np$n )me thyl)yé )(-’-rpf}l hyl)-9-(4-(4
cycl opr opyhnﬁtylhgaklmnytmmao;himnykg@bhmw:qhhénykﬁf&ﬂtmphpxmﬁ4319rdbcarmmsmchb[15e 5] un
Gecane gyl Bl ) 0101 o el 10, 5), MR CD200)
3. 25- 20 12NMRED:ADBS. 1.6671.50,. 786-6,978 5.66, #32. @.096 3.98, 5514 U8-3 683020, 250,
2.60-1.92, 2.12, 1.70, 1.52-1.28, 0.95.
Example 6(24)
(3R)-1-butyi-2,5-dioxo-3-((1R)-1-hydroxy-1-(cyclopenten-4-yl)methyl)-9-(4-(4-
methylsulfonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
25 TLC: Rf0.74 (ethyl acetate:methanol=5:1);
{ NMR(CD50D): § 7.50, 7.29, 7.07, 7.03, 5.67, 4.28, 4.00, 3.96-3.20, 2.96, 2.73-1.28, 0.96,
Example 6(25)
(3R)-1-butyl-2,5-dioxo-3-((1R}-1-hydroxy-1-(cyclopenten-4-ylymethyl)-9-(4-(4-
methylaminocarbonyl-2-chlorophenoxy)phenylmethyl)-1.4,9-triazaspiro[5.5jundecane
30  hydrochioride
TLC: Rf 0.50 (dichloromethane:methanol=10:1);
NMR(CD;0D): 6 8.00, 7.77, 7.60, 7.13, 7.08, 5.71-5.61, 4.36, 4.00, 4.00, 3.75, 3.60-3.40,
3.53,3.22,291,2.71, 2.60-1.98, 1.68, 1.52-1.27, 0.95.
Example 6(26)
35 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cyclopenten-4-yl)methyl)-9-(4-(4-
methylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5. SJundecane

hydrochloride

TLC: Rf 0.42 (dichloromethane: methanol=10:1),
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10 Exanpl e 6(28)

M R007
(3R) 1-butyl -2, 5-di oxo-3-((1R)-1-hydroxy-1-(cycl opent en-4- yl)nethyl)lga (A :

met hyl am nocar bonyl phenyl car bonyl ) phenyl net hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undeca
ne hydrochloride TLC. Rf 0.36 (chloroform nethanol=10:1); 15 NVR(CD30D): 5
7.97-7.93, 7.89-7.83, 7.70, 5.66, 4.34, 4.00, 3.90, 3.70-3.45, 3.40-3.10,

2.95, 2.7 0 ¥ 1 2
i AT R S B A 105

-
- net hyl anglﬁ'écﬁa?bén%ﬁln Br?én%gﬂéz ﬁ%l) héﬁ§4 L ﬁ%‘g g . 4, 9-triazaspiro[
5. 5] undecag,@am e rochl oride TLC. Rf 0.51 (d| chI or onet hane: net hanol =10: 1) ;
NMR( CD30D); 61, 432, 4.0 9, 3.99,
3. 7\53 3. 54G§)Z|18but>’%2 é‘zilm@ %‘éaz‘é %bydl@xyré) (Cbﬁ?wﬂ%no‘bywe%lg?) 91?45 -1.24, 0.94.

Exanpl g 6( ) Imethyl bonylpt henylmethyl)-1,4,9- 5.5]und

(3R-1- but?}imc ?fjlmg‘x%’ R Ty ey ST (e e bpant ene &R vt By T o- (4- (4
met hyl sul f ohg| RD 668 2hlomifdraxmptianobayPahenyl met hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] und
ecane ( t I

NIVR( cost?%@qﬁ?gb&z’Rf%g 787 Fiégﬂ@ﬂ”@‘ Exbs RAEE A 751%9%5)3%4 gB2*"
3.74, 3. 733 13, B0}, 23%9-3.9381. 7@-1% 1302056,20.990.49. 780Q-02560- 2. 00, 1.69,

1.52- S, pdaie rrple 6(31) (3R) -1 -butyI 2, 5-di ox0-3-((I R) - 1- hydroxy-1
-(cycl open%err‘@'—y%ﬁe ]Sé) (4- car boxy- 6-

di met hyl ph@Roxly by Mfqun%@ Khedrpxy- éia‘gme@tea Syomedobre(hir ochl ori de
TLC. Rf O. 2, 7.52,
6.86, 5. 66’%}11@%6’9 hg&&%ﬁggﬁ Cﬁ%t)gﬁwen%%ﬂ%& : %@2@%%8%96%&%?00, 2. 14,

1.70, 1.500ydreghlondegs  Exanple 7 - 122 15 MAR 2007
(3R) -1-(2- ’puCyRYb)sﬁz(ciﬂoﬂjf&&pm%ﬂ{ahélﬂ)leJ%hydroxy 1-cycl ohexyl metlryl)-9-(4-(4

H‘;;%Lﬁ%m&ﬁgﬁ[ﬂeggﬁﬁﬁéytﬁé ﬁj%-ﬁ Qs 6EAR LR 3 o3] 06SSANS 40.3 10, 2,95,
2.70, 2.60-2.00, 1.70, 1.50-1.25, 0.95.
Example 6(29)
(3R)-1-butyl-2,5-dioxo-3-((1R}-1-hydroxy-1-(cyclopenten-4-ylymethyl)-9-(4-(4-
methylaminocarbonylphenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

20  hydrochloride
TLC: Rf0.51 (dichloromethane: methanol=10:1);
NMR(CDsOD): § 7.73, 7.46, 7.37, 7.31, 5.72-5.61, 432, 4.07, 3.99, 3.99, 3.75, 3.54-3 .48,
3.52,3.12,2.89,2.70, 2.60-2.00, 1.68, 1.52-1.24, 0.94.
Example 6{30)

25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cyclopenten-4-y)methyl)-9-(4-(4-
methylsulfonylamino-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane

hydrochloride
TLC: Rf 0.53 (dichloromethane:methanol=10:1);
NMR(CD;0OD): & 7.46, 7.04, 7.03, 6.92, 6.87, 6.74-6.61, 4.30, 3,99, 3.98, 3.74, 3.73, 3.60-
30 3.38,3.53,3.20,2.99,2.70, 2.60-2.00, 1.69, 1.52-1.25, 0.95.
Example 6(31)
(3R)-1-butyl-2,5-d1oxo-3-((1R)- 1-hydroxy-1-(cyclopenten-4-yl)methyl}-9-(4-(4-carboxy-2,6-
dimethylphenoxy)phenylmethyl)-1,4,9-triazaspiro{S.5Jundecane hydrochioride
TLC: Rf 0.34 (dichloromethane:methanol=10:1);
35 NMR(CD;OD): & 7.82, 7.52, 6.86, 5.66, 430, 4.00, 4.00, 3.70, 3.60-3.40, 3.20, 2.70, 2.60-
2.00,2.14, 1.70, 1.50-1.30, 0.95.

Example 7
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To a solution of the conmpound prepared in Reference Exanple 5 and 1-psgrR-2467
5 (4-nmet hyl am nocar bonyl phenoxy) butane (99 ng) in dinethylformamde (3 nl)
was added triethylamne (0.1 nL) and sodiumiodide (86 ng) and the m xture
was stirred at room tenperature overnight, To the reaction m xture was
added I N hydrochloric acid. The mxture was extracted with ethyl acetate.
The organic | ayer was washed saturated aqueous soI ution of sodi umsulfite

and brine, ' 0y | ed. 10 The
obt ai ned r &8 gz%g&é ?Q{ogti% &@ﬂ %’EHL& 8 &gﬂ silica gel (ethyl
acetate : mvéhsﬁan@pca ewlphepom but)d);lér?dtlmmsngra%@lend@nn@hm@chlor ehy|
acetate sol ution was H@@(\jed tBereto. The reaction mxture was concentrated
and washed with t-butylymthyl ether to give the conpound of the present
invention (64 ng) having the follow ng physical data. JLC Rf 0.44
(chloroform methanol =9: 1);/T5\NVMR(CD3CD): 5 7.77, 6B, 4.39, 4.20, 4.11,
4.04-3.88, 3.71, 3.64-3.50, 3 17, 2.89, 2.73, ,2.52-2.32, 2.20,
2.08-1.84, 1.80-1.61, 1.75, X.36-1.12, 1.04-0.80. arrpl e 8

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - ) hydroxy-1-cycl ohexyl net hyl )-9-(1-(4-(4-
met hyl ami nocar bonyl phenoxy) phenyOethyl ) -1, 4, 9-triazas@d r o[ 5. 5] undecane
hydrochloride O/ CH3 0 H3C-NH O HCl O 20 -
123 15 MAR 2007 To a solution
of N-net hyl -4- (4-(1-(4-oxopiperidin-1-yl)e mde (131 ng) in
met hanol (3 nL) was added (2R, 3R)-2-(t-butox ycl ohexyl 3-
hydr oxypr opanoi ¢ acid (117 ng), butyl am ndC{0. 06
yl)ethylisocyanide (0.06 nL). The m xture was sti er ni ght. At
room5 tenperature, to the reaction m xture was added conce at ed
hydrochl oric acid (I®.®bsalitjon ofthe cm’npbmrrdepme&iri Refeterat Bx@fipfen’ a2l hbusmsoe-4-

ot o e nad SRR RRHE AL bER M AE 356 o) CR R ERRARNR & mfd S:s 9Bk ©7
anhydr ous mdhyimnsmﬂ {4l enbhdnd sodam Itcail@&j(%Tkr@) csdaiheentixtersi Wase stivaed at room
di ssol ved i %%ergére}\ﬂo@&ﬁigth? aph dné bRLHENRixtFe Wrds FEINERL ghre&lﬁﬁcegczgor The

hour. After coo0 he reaction m xture was concentr t ai ned
resi due wagnipewe Waéamgﬁtett vithrathd aceiater odiha prgangmlagen was waalied(satungipd agusods e

net hanol s5u#iBn 'of kodidm sulfiteadid We, BieH @G@‘rhnﬁwl@ﬁ!s dediimedulitéte ARieEAL&htrated.
SO|UtI?8W&ﬁl ched her to. Thefrei cti ture was
eo tame resl ue was purified by co umn c romatography on silica gel (ethyl acetate :
methanol = 30 : 1-10 ; 1) and 4N hydrogen chloride / ethyl acetate solution was added thereto.

The reaction mixture was concentrated and washed with t-butylmethyl ether to give the
compound of the present invention (64 mg) having the following physical data.
TLC: Rf 0.44 (chloroform:methanol=9:1);

15 NMR(CD;0D): & 7.77, 6.98, 4.39, 420, 4,11, 4.04-3.88, 3.71, 3.64-3.50, 3.30-3.17, 2.89,
2.73,2.52-2.32,2.20, 2.08-1.84, 1.80-1.61, 1.75, 1.36-1.12, 1.04-0.80.
Example 8
(3R)-1-buty!l-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1-(4-(4-
methylaminocarbonylphenoxy)phenyl)ethyl)-1,4,9-triazaspiro[ 5. 5Jundecane hydrochloride

o) CH3
O
H;C—NH S

20
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( concentrated and washed with t-butyl nethyl ether to give the conpogggyﬁi?mn
the present invention (118 ng) having the foll ow ng physical data. .
Rf 0.70 (dichloromethane: met hanol =5:1); NMR(CD3OD): 8 7.84, 7.59, 7.15,

7.08, 4.54, 4.13, 3.89, 3.70-3.50, 3.37-3.20, 2.91, 2.60- 2.35, 2.16-1.91,
1.81, 1.75-1.72, 1.45-1.14, 1.00-0.94. Exanple 8(1) - 8(44) By the sane
procedure as described in Exanple 8 using the corresponding 20

oxopi peridine deri Vatd ugstdesPechdthal 4 (4- ms(zea;ebpqiendm 1- yl)ethyl)phenoxy)benzamlde

Nor e ondichal i fromateRyaIbEL Vet b 28 AR P A B A e ek Pty
b o tcgrebf?@dmmmg oo (BT d prepep dotanety L(E%eamf . ?@?’3’1@3“ N
y éﬁ% lriyﬂlgocg)a%é%neb o0& n%, The FHL A %a%pggrédzgfa %9 r]t)ver%ig% XY U8bm

conpounds I MVent i on were obt & n
(3R) - 1- § 2- peropsratyke, -t2, the dlemot@n3m(x(t11r|§) wis hgdhdomgnckricated bpdnoyhloat hagld) (©S5 (M) 4-

yar scht or R P ‘\%?98%@?&' b b pockir B8 SR R Ris R A fered
7.59, 715, spdiog, bigarhanate 3Fhe rztaqtzl_on mixpge Jva@ Bxtractgd witR dgmlorgmediang vaghed B0h

éx 21 (23 72 ‘b%m§4 dridd dber aﬁ-l%wdrgusoéodhlg Znlfhte8Ridl cOrenttatdd 1THe! obthird- it was

( 3R) 1 (1- dgkﬁséb@@/ Al di #2 3 peeka agid Y -tolusogy (el 3and heted: th §8°6x {or| L bgen oldiey| m

et hyl) 18- (4woling, the react1on mixture was concentrated The obtamed residue was_purified by

T RS RO BRSPS PRI et S SLei 0ol

TLC Rf 0. h;rardg@ﬂldhl@fderh‘ethlylafabﬁmlse:hﬁxoix) waé\lMRﬂéaDﬁx@rE)to 61‘183 Qéhcn&a fiftxtufe 3ds
7.92, 7.83, 7.64, 7.10, 7

4 77 3. 45- Hcieng’agg ang %S%S%gl@lggu naeghjﬂ itger’ to glve the c809mpound of the present
-2. 07 1.93 1ﬂve8iﬁeﬂ(515§ thg Baving the Xollbwidg P8ysicd devaanpl e 8( 3)

(3R - 11§ L ol 9800 16 dero TR lrBarr . 10~ 3- ((1R) -1~ hydr oxy-1 - eycl ohexyl m
e
(4- met hyl amJMBé@Db@w B Heiord % Heky | 7k HyT4) 41134 3089, 3 Wz adpi 3.805.29), &ideGeive
hydrochl origes 5 16191, 1.81, 1.75-1.72, 1.45-1.14, 1.00-0.94.

Example 8(1) - 8(44)

By the same procedure as described in Example 8 using the corresponding

20  oxopiperidine derivatives respectively instead of N-methyl-4-(4-(1-(4-oxopiperidin-1-
yl)ethyl)phenoxy)benzamide, using the corresponding amine derivatives respectively instead
of butylamine and using the corresponding amino acid respectively instead of (2R,3R)-2-(t-
butoxycarbonylamino)-3-cyclohexyl-3-hydroxypropanoic acid, the following compounds of
the present invention were obtained.

25 Example 8(1)

L (3R)-1-(2-propynyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-5-(4-(4-
methylaminocarbonyliphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]undecane hydrochloride
TLC: Rf 0.30 (chloroform:methanol=10:1);
NMR(CD;0D): & 7.84, 7.59, 7.15, 7.08, 4.41, 437, 421, 4.06-3.95, 3.77, 3.55- 3.46, 3.33,

30 291,272-2.64,2.51-2.19, 2.04-1.92, 1.80-1.65, 1.34-1.17, 1.00-0.82.

Example 8(2)
(3R)-1-(1-oxidopyridin-3-yimethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexyimethy!)-9-(4-
(4-methylaminocarbonylphenoxy)phenylmethy!)-1,4,9-triazaspiro[ 5.5 Jundecane
hydrochloride
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O~ O-ONM HIGNH 0 NO4d NNH  HCG O10 TLC: RFO.13 (chl orof orfghngar 2007
met hanol =1 0: 1); NVR(CD3OD): 6 8.59, 7.85, 7.83, 7.63, 7.56, 7.12, 7.05,

5.00, 4.35, 4.30, 3.95, 3.82, 3.50- 3.43, 3.33, 2.90, 2.59, 2.50-2.24,
2.09-1.90, 1.80-1.60, 1.28-1.17, 1.00-0.88. Exanple 8(4)

(3R -1-(2- (N, N-di et hyl am no) et hyl ) -2, 5-di oxo- 3- ((1R) - 1- hydr oxy-1| - cycl ohexyl
met hyl )-9- 15 ,

(4- (4- met hyl am nocar bonyl phenoxy) phenyl net hyl ) -1, 4,Q9-t ri azaspiro[ 5. 5] undecan

e dihydrochloride TLC @& 0.Q8—chloroform methan®*=5;1); NVR(CD3OD): 6
7.84, 7.67, 7.12, 7.07, 01-3.90, 3.72y 3.

3.00, 2.96, 2.91, 2.59-2.A3, 1.94, 1.80-1.65, X.

ExamIn e 85 H3;C—NH

-3.44, 3.33-3.24,
.15, 1.03-0.82. 20
(3R) -1 -ethyl -2, 5-di oxo-3-((1R)-1-hydr cycl ohexyl met pyl ) - 9- (4- (4-
met hyl am nocar bonyl phenoxy) phenyl net h 4,9-triazaspir o[ 5. 5|_Lundecane

hydrochloride - 125 15 MAR 2007 TLC R &thanol =10: 1);
NVR(CD3OD): 5 7.84, 7.61, 7.14, 7.07, 4.36

3.48-3.44, 3.36, 3.28, 2.91, 2.54-2.36, 2.15-
1. 00-0.86. Exanple 8(6) 5

(3R) - 1-cycl opropyl met hyl - 2, 5- di oxo- 3- (( 1R)H§'- hydr oXy- 1 - cycl
4- (4-

met hyl am n _ 14 -1,4,9-triazaspiro[ 5. 5] undecane
hydr ochl or ﬂg‘?w?@?ﬁé%ﬁﬁﬂ}%ﬁfgﬂ met hanol = 10:1); NMR(CD3OD): 5

7.84, 7.58 NMR(GD:QD)75 84438,744836, 78200.8337.8%, 7.305603. 103, B034.33.410, 3891,

2.53-2.48, 32;29-2.481 2393 9%, 151848 64720391 43 11%0-}.:6851. 908817 9.08% . 36-
10 Exanpl e 8(7)
(3R) - 1- 92- pixaEplet@Y| ) - 2, 5- di oxo- 3- ((1R) - 1- hydr oxy- | - cycl ohexyl net hyl ) - 9- (4-

4- " met hyl amj - | 1 _ ' '
(4- methy qmép@g@ hABRODY M PRANY] BHRY ) (IR 41 -Aydrok _@Eldh%%%%%ﬁmgﬁgﬁgz

Z
=
o

C1.34-1. 15,

hydr ochl ori C . .4 chl or of orm t ol =10: 1 X ,
P Sr 00T S e ginimcarpion Aph G PR ety o s Ui Ol s ranes b3 15
3.02, 2.91hy2rothloride51-2.46, 2.28, 2.14-1.97, 1.80-1.65, 1.39-1.15,

1.05-0.88. Exanple 8(8) O
O
H,C—NH z

» HCI

10 TLC: Rf0.13 (chloroform:methanol=10:1);
NMR(CD30D): & 8.59, 7.85, 7.83, 7.63, 7.56, 7.12, 7.05, 5.00, 4.35, 430, 395, 3.82, 3.50-
3.43,3.33,2.90,2.59, 2.50-2,24, 2.09-1.90, 1.80-1.60, 1.28-1.17, 1.00-0.88.
Example 8(4)
(3R)-1-(2-(N,N-dimethylamino)ethyl)-2,5-dioxo-3-({1R)- 1-hydroxy-1-cyclohexylmethyl)-9-
15  (4-(4-methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane
dihydrochloride
TLC: Rf 0.08 (chloroform:methanol=5:1);
NMR(CD;0D): & 7.84, 7.67, 7.12, 7.07, 4.36, 423, 4.01-3.90, 3.72, 3.50-3.44, 3.33-3.24,
3.00,2.96,2.91,2.59-2.43,2.17-1.94, 1.80-1.65, 1.35-1.15, 1.03-0.82.
20  Example 8(5)
(3R)-1-ethyl-2,5-dioxo-3-((1R)-1-hydroxy- 1 -cyclohexylmethy!)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[S.5jundecane hydrochloride
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(3R)- 1- et hyl - 2, 5- di ox0- 3- ((1R) - 1- hydr oxy- | - cycl ohexyl net hyl ) - 9- (4- (43 maR 2007
nmet hyl am nocar bonyl phenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochl oride TLC. Rf 0.32 (chloroform methanol= 10:1); 20 NVR(CD3OD): 8
7.84, 7.59, 7.15, 7.07, 4.37, 4.17, 3.98, 3.78, 3.49-3.46, 3.25, 2.95, 2.91,

2,57-2.35, 2.12-1.95, 1.80-1.65, 1.34-1.15, 1.00-0.87. Exanple 8(9)

(3R) - 1- (3- hydroxybutyl) -2, 5-di oxo- 3- ((1R) - 1- hydroxy-| - cycl ohexyl met hyl ) - 9- (4
-(4- et hylTag: mwm@hwr@mﬂn@mhm&m)l thyl)-1, 4, 9 triazaspiro[ 5. 5] undecane

Y e50°n! 2o MR (B, bl Fpagaeh, 7l %P‘*f 98, 45 AR50 AT AR 5 B,
3.27, 2.912.94,3942.38,2. 1-153,11.8GB .68, BO41.651.00-88%.1. 15, 1.01-0.87. Exanple

8( 10
(3R) - 1- (2- EAomple86L ?et hy|2) 5- di ox0- 3- ((1R) - 1- hydroxY cl ol exyl net hy
5-di methy¥

1)-9-(4 (4(3]3]31 -cyclopropylmethyl 0x0-3-({1R)-1-hydroxy-1-cyclohexy 9-(4-(4-

t hyl 1
Zthéri?hPor. a”%%%%PHéW“%}f’%ﬁﬁm DL oS B SBRIINcRaiy LGS A fe
8. 98, 8.78I8.GRI 3D hiorokgpym: ﬂ?etb@07 D, 7.07, 4.36, 4.22, 4.09-3.72, 3.63-

3.41, 3. 33M@CD?O§§ 528&6325862,1% 4472439; 3.287450887%; 656-3148% 34, 3520, 2,91,
1.03-0.87. Exa

(3R) - 1-(2- (215302(I4%ao7p§ |2cil|6 2§3)}I3]et1ﬂ)§r1) 08 1531 dRol- 42 P(8§R9 23- 0n%ﬁiroxy | - cycl ohex
{Lﬁl(szhytbz h@za_mw_fi@ | o (5. 5] und

nme c engx riaz undecan
& hydr ochilOET i TR aEy RSB0 g Thisichiga i RIEE: "G N
HCl O TL@etkflafinb2arboh)iphafoay)phempinetyt) 54 9:ttihzaspidiCCOBEIS: anebhyRir@hjorBie68,

8 31, 7 88t b Btorbrolmdnfii- 30 4 21400, 3.85-3.70,

3. 54-3A2, 3
2,75, 2. 58- NMB(QDIOD). HE, 8¢, §0571 77A9;11387.15,1501,. ©5504.87. 4.93 Exahpb &580%) 3.23,

(3R) - 1962- 62 ﬁ%e@wh%x‘f@r&ogmaﬂm)ﬁ meb)ﬁé’sﬁﬁpw 130:(()13@) 1-hydroxy-1 -
cycl ohexyl et 29- (4-(4- nef hyl am nocar bonyl phenoxy) phenyl net hyl ) - 1, 4, 9-

triazaspir cane hydrochloride TLC. Rf 0.44
(di chl or ongt RN dRHNIBRAHd03-{01R)-1-hydroxy- 1-cyclohexylmethyl)-9-(4-(4-

methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5. 5Jundecane hydrochloride
TLC: Rf 0.32 (chloroform:methanol=10:1);

20 NMR(CD;OD): & 7.84, 7.59, 7.15, 7.07, 4.37, 4.17, 3.98, 3.78, 3.49-3.46, 3.25, 2.95, 2.91,
2.57-2.35, 2.12-1.95, 1.80-1.65, 1.34-1.15, 1.00-0.87.
Example 8(9
(3R)-1-(3-hydroxybutyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyi)-1,4,9-triazaspiro{5.5]undecane hydrochloride

25 TLC: Rf 0.24 (chloroform:methano!=10:1);

f NMR(CD;0D): 8 7.85, 7.59, 7.15, 7.08, 4.36, 4.16, 4.02, 3.88-3.74, 3.60, 3.50-3.43, 3.38,

3.27,2.91, 2.59-2.33, 2.15-1.93, 1.80-1.65, 1.35-1.15, 1.01-0.87.
Example 8(10)
(3R)-1-(2-(pyridin-3-yl)ethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

30  methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5jundecane dihydrochloride
TLC: Rf 0.55 (dichloromethane:methanol=5:1);
NMR(CD;OD): 8 8.98, 8.78-8,73, 8.05, 7.84, 7.69, 7.12, 7.07, 4.36, 4.22, 4.09-3.72, 3.63-
3.41,3.33-3.10, 2.91, 2.86, 2.62, 2.44, 2.19-1.97, 1.80-1.65, 1.39-1.15, 1.03-0.87.
Example 8(11)

35 (3R)-1-(2-(1-oxidopyndin-3-yl)ethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-
(4-(4-methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

hydrochloride
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10 NVMR(CD3OD): 5 7.85, 7.62, 7.14, 7.07, 5.91, 5.28, 5.15, 4.52, 4. 365nmArk2607
3.99, 3.82-3.53, 3.52-3.17, 2.91, 2.70-2.25, 2.18-1.87, 1,85-1.60,

1.41-1.10, 1.04-0.80. Exanple 8(13)

(3R)-1-et hyl -2, 5-di oxo-3-((IR)-1-hydroxy-I|-cycl ohexyl net hyl ) - 9- phenyl net hyl -
1,4,9- triazaspiro[5.5]undecane hydrochloride 15 TLC. Rf 0.54 (ethyl

acetate: nethanol =4:1); NVR(CD3OD): 5 7.58-7.49, 4.36, 4.15, 4.00, 3.75,

3.61, 3.46-3.42, 3.33-3.25, 2.49-2.23, 2.16-1.927 1 80-1.63, 1.34-1.15,

1. 00-0.86. Exanple 8(14)0 O-N

(3R) - 1- net hyl - 2, 5- di oxo- 33 hydnoxy-1-cycl yI met hyI) 9- phenyl et hyl
-1,4,9- 20tr|azasp %{ ) pe hydrochloride TRC. Rf 0.45 (ethyl

acet at e: met hanol = ﬂ NM ;

(3R) 1 (2 rret hyI am nocar bonyl et hyl ) - 2, 5- di‘pxo- Z'_—\}\/PJ\I 1- ydrf)(?('; | - cycl ohexyl
met hyl ) - 9-

(4- (4- et hyl am nocar bonyl phenoxy)phenyl met \L_A/%u irq[ 5. 5] undecan
e hydrochloride TLC. Rf 0.50 (chl orofor hﬁcﬁet hanol ;#/ aceti c 20:4:1);

NVR(CD30D): 8 7.84, 7.58, 7, 15, 7.07, 4.37, 4.16, 3099 3.8
3.58-3.42, 3.26, 2.91, 30 2.70, 2.62, 2.55-2.20, 2.18-1.90,

1.40-1.05, 1.O%RP0.39(chorbloim: ﬂa@thMﬁﬂ—?@@% Exanpl e 8( 16)

(3R Lo (3 TRALBTOEI PRI & )7 V8l 98 36 W Ty iy uslohey
(4- (4- met hyd s4v3 ridc ABBaNG0, BHeEn 05) plagRyd3retiayl 96, 1,%0-D70 11 32asp] 1.069.8] undecan
e hydrechlerid : Rf 0.52 (chloroform methanol: acetic acid=20:4:1);
NI\?RCDB%DE@}:&%@61 7.15, 7.07, 4.37, 4.16, 4.00, 3.76, 3.58-3.43,

3. 30 3. 20, 2R¥1; (2 @- m@per@lcﬁﬁ’ca’bﬁﬂylamnﬁﬂ@thﬂm 5- 11108<5~3£I((H€)) l—hyzk@le 112,
1. 05-0. 80.

(3R)-1-(2-¢ anoet)ﬁ %p%“ (G methylamipgeacpopylppenoxy)phenylmet b2t nyl ) - o- (4- (

" 1. 60,

4- 10 trlazasplro ]undecane hydrochlorlde

met hyl am nop@@b@p(yu@t@@ie%ygm%l[ﬂahmlz}mllﬂ O-triazaspirof 5 5] undecane

hydr oc Iorlde TL gjg dIC oraQ 5a math ol = 10; 6
7.84, 7059 NYR(E 39 79 1t 5377 %, 2b4 WH1 Y3586 3. 0 43, 445 4411 3§927" 8223

g- 88- 2. 72 32.558.127, 231, 2708-25, 88.8- 118’8,»4—.815-5.30, 114}41.-1®, 1L04-018005- 0. 80. Exanpl e
(?3%)8) 1-1gycl%%@tg%pé%ﬂ%)5- di oxo- 3-((1R) - 1- hydroxy-1-cycl ohexyl net hyl ) -9- (4- ( 4-
met hyl am no@&nestirygh&nibowso)r HKE Ry4 Intestdngrty)- 1 -tydo Bextythethpl$ {9 pleh oty det ne
hydrochl ori tqlgzaspiro[S.S]undecane hydrochloride
15  TLC: Rf 0.54 (ethy! acetate:methanol=4:1);
NMR(CD;OD): & 7.58-7.49, 4.36, 4.15, 4.00, 3.75, 3.61, 3.46-3.42, 3.33-3.25, 2.49-2.23,
2.16-1.92, 1.80-1.63, 1.34-1.15, 1.00-0.86.
( Example 8(14)
(3R)-1-methyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-phenylmethyl-1,4,9-
20  triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.45 (ethy! acetate:methanol=4:1);
NMR(CD;OD): § 7.58-7.48, 4.36, 4.16, 3.98, 3.78, 3.47-3.43, 3.25, 2.94, 2.59-2.35, 2.10-1.93,
1.80-1.66, 1.33-1.14, 1.00-0.86.
Example 8(15)
25  (3R)-1-(2-methylaminocarbonylethyl}-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-
(4-(4-methylaminocarbonyiphenoxy)phenylmethyl)-1,4,9-tniazaspiro[5.5]undecane

hydrochloride
TLC: Rf 0.50 (chloroform;methanol:acetic acid=20:4:1);
NMR(CD;OD): 6 7.84, 758, 7.15, 7.07, 437, 4.16, 3.99, 3.85-3.63, 3.58-3.42, 3.26, 2.91,

30 2.70,2.62,255-2.20,2.18-1.90, 1.85-1.60, 1.40-1.05, 1.05-0.80.
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TLC. Rf 0.51 (dichloronethane: nethanol= 10: 1); NVR(CD3OD): 5 7. 84, 157M§ﬁ,2007
7.14, 7.07, 4.30, 4.18, 3.79, 3.64-3,40, 2.91, 2.80-2.48, 2.35- 2.15, 1.
1.82-1.60, 1.40-1.09, 1.09-0.83, 0.82-0.66. 20 Exanple 8(19)

(3R) - 1- hexyl - 2, 5-di oxo- 3- ((I R) - 1- hydr oxy- | - cycl ohexyl net hyl ) - 9- (4- (4-

met hyl am nocar bonyl phenoxy) phenyl nethyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochloride TLC. Rf 0.53 (dichloronethane: nethanol= 10: 1); NWVR(CD3CD):
6 7.84, 7.38anmpldd(isy. 07, 4.36, 4.15, 3.99, 3 75, 3.59-3.42, 3.33-3.10,

g ( géj 25 2(3&? 12(32rﬁeth3%1'arln§ﬁolchr8b ny]}aropyl)l?.? dioxo- 35?(1}{)]1 1yd1 o>?y51 %yc ohexylmggyﬁ 9-

(3R) - 1- heptyt42n&hdiaoxarcarbohiphedoxpyheapyret byl U Ghiedaydspirb By3 indecede ( 4-
met hyl am nq_g@r bc%f%;dphenoxy) phenyl methyl )-1,4,9-triazaspiro[ 5. 5] undecane
hydr ochl ori '“*Rf 0.53 (dichl oronet hane: nethanol =10: 1); 30

NVR( CD36D) : TIEC 7R85 52 {chbdrofofmifiethdnd Acetd. 864=20:416); 3. 99, 3.75, 3.59-3.42,

3. 33-3. 05, 0

Scampl o o SDYRERODIS TE0 TE1 T o BOLiTS B8 A0 816 T (A1 3D 20
| - cycl ohexya. ?@tm $29,7.20{1485, 1.85-1.60, 1.40-1.12, 1.05- 080

met hyl am n ¥iHe enoxy) phenyl methyl )-1,4,9-triazaspirof 5 5] undecane
hydr ochl ori 51 (dichl ororret hane nmet hanol = 1);

NVR( CD30D) :(38)-- @403*&170%@)/) 2151®0X¢3d?1R)41 -hpdroyy- ée&vycwhwlmthyﬁ B(bpi- 3. 74,

? gg g‘lgg r%c)e(tﬁ? amigoéaﬂbon?}pﬁgnox%')}ﬁféh lngelhzyl)zl Qg}-trlja)zé%lrol_g %n%e,c@l% hydr8&@idridiS.

5- di oxo- 3- (Tli(ﬁe) 10 H%f&&@%@rqu‘éwedﬂ% v}%eltohk)i) 9-(4-(4

Lre;hyl rs”ul f axyirg p% BOXS9, busy ). list AOR-437 agEm . mp[ﬁgé]awro?s%gmezm 36277 21981
T ar oot o s 41y it P 3 PRE Y LETE! PANGTES Barpl a0 1) R e 718

2.20-1.60, BEdanipl®8¢1R)10, 1.00-0.80, 0.97. Exar’rpl e 8( 23)

i 215y MR 33,%50%2@@%@?&0 SR R TR P R P
0.27 (chl ormetbyhmlmaﬁmn@lph@mw phe]l@lHNUR(lEDg(35))“3231)8’0[§9$]U8d@2n?7h)88;)chlorlde

7.82-1.66, 1.5 s hucoRiulinefybder 42, 3,383 18, 2 74-2.36,

(3R) - 1- but W(@%p&}oﬁﬁ 34 7R 17 Wy dF- Bk yA 34 A 1. Ghsky: B ;4-‘9@» 250518 Ydtoxy
pyridin-2- ylsetdyy/limey). ggrpm 0-083; ybomtdrybgab gk 9-triazaspiro[ 5. 5] undecane
tri hydr(ejchllg))galng)e%'(-')1 TLC. .23 (chloroform et hanol = 10: 1);
(3R)-1-hexy!-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.53 (dichloromethane:methanol=10:1);
NMR(CD;0D): § 7.84, 7.59, 7.14, 7.07, 4.36, 4.15, 3.99, 3.75, 3.59-3.42, 3.33-3.10, 2.91,
25 2.55-2.24,2.18-1.87,1.83-1.62, 1.50-1.10, 1.05-0.80.
{ Example 8(20)
(3R)-1-heptyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.53 (dichloromethane; methanol=10:1);
30 NMR(CD;OD): &6 7.85, 7.61, 7.14, 7.07, 436, 4.16, 3.99, 3.75, 3.59-3.42, 3.33-3.05, 2.91,
2.60-2.26, 2.18-1.88, 1.82-1.60, 1.52-1.08, 1.05-0.80.
Example 8(21)
(3R)-1-(2,2,2-trifluoroethyl)-2,5-dioxa-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride
35 TLC: Rf 0.51 (dichloromethane: methanol=10:1);
NMR(CD;0D): & 7.84, 7.59, 7.15, 7.07, 443, 436, 430, 4.18-3.92, 3.74, 3.56-3.42, 3.35,
2.91,2.58,243-2.11,2.02, 1.89, 1.84-1 60, 1.40-1.06, 1.05-0.80.

Example 8(22)
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NVR(CD3OD): 8 8.60, 8.37, 8.08-7.98, 7.80-7.64, 5.53, 4.50, 4.16, 4%AR2007
3.82, 3.64-3.42, 3.40-3.18, 2.72-2.26, 2.20-1.84, 1.82-1.58, 1.56-1.
1.04-0.80, 0.96. Exanple 8(25) (3 R -1-butyl-2, 5 -dioxo-3 -((1

R) - 1- hydroxy- | -cycl o hexyl nmethy I)-9-(4-(|\|—rrethy|-|\|— 20

met hyl sul f onyl am no) phenyl nethyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochloride TLC. Rf 0.36 (chloroform nethanol=10:1); NVR(CD3OD): 5 7.62,

7.5, 14827 qﬂélsoutﬁ D0 cFoTH(18) 320 LBy Aty et B34- @, 91, 2. 58- 224,
éfwmwngpwm?)bwﬂyh Wa%ase%ﬂéoﬂe%fﬂ ﬁy%o % (4-

(3R) - 1- pent“&*‘?t
nmet hyl am nogat: tmm/iz@ (Eetdxohipienyini@hdiwl=1011)4, 9-tri azaspl ro[ 5. 5] undecane

Y 8aSh 20 8, 16 185%99%@%% 3% é“""%%"gt 18 T of

2.56-2. 34, 125(18 1D, 880 018084-912 60, 1.54-1.06, 1.04-0.80, 0.92. 30 Exanple
8(27) (3R)- kfu 2, 5-dioxo-3-((! R) | -hydroxy-

| - cycl ohex = -(4(4(N—rreth|-

met hyl sul f dﬁﬁbdmmﬁ)%h@mﬁ (A B At drgt )-ciclahegyméthplhSpiSrlodiospundiecane

hydr ochl =10:1); NVR(CD3OD): b 7.57,
7¥4r5,oc7. irll’qg‘egébq4?f‘9‘?§51’§6[%?]'8%°%%[6%h%8‘%’3&2& 38, 3) 36- 3. (12, 3.%0, 35
2.91, 2.58-PLORSE®23¢chiorgformmehanalsy): ). 54-1. 06, 1.04-0.80, 0.95. Exanpl e
8(28) ¢8R NMR(@PLMB)% $36 §02x9-5% (Adh-Rhs 1aRYARA%Y 2 d8, 382, 3.64-3.42, 338-3.18,

- cycl ohexyl et §]

net hyl ani noc&t8 ﬁy?ﬁ%ll%’i A-82: ) Porde i PO.11- 948801 9.85 aspi r o[ 5. 5] undecane

di hydr ochl ortagéhie 3(2829 15 MAR 2007 TLC: Rf 0.28 (chl orof orm net hanol =10: 1) ;
NVR( CD30D 8, 7 .61, 4. . B4-3.46, ..
3150-5. 16, @Rog-0ulghs e -(IRy) N ke ropephergmelny -G G dionpmding:

0. 98. ExanplimeB{yRy)fyridin-2-ylmethyl)-1,4,9-triazaspiro[5.5 Jundecane trihydrochloride

(3R) - 1é§ut yhy‘]g ﬁf&bgﬁ%aorﬁg&eﬁn%?ﬁa?‘%idﬂ&ﬁ | - cycl ohexyl met hyl ) -9-(1-

phenyl car bonyt pi peri O9-triazaspiro[ 5. 5] undecane
hydr ochl or i NMR({TDRODR BCB &4 §.2hl &)9%&’8m7 8Pet. ﬁfb,ni)ﬁklﬂﬁﬁ,) 4. 1NVIROGD3BR) 3.68-3.42,

2 361 58 TP RIRHN AR BT S DS Py o0 °t 2 R

(3R) - 1-(2- tﬁifg@iﬁl&&(@k di oxo- 3- ((IR) 1- hydr oxy- | - cycl ohexyl net hyl ) - 9- (4- ( 4-
et hy| am noeay hORPAEARRA) PIGRYIORIR) -y o TrhaRASDLOREyBligpsiecane

R e %&r DI Samacapisns onsaomirations, 12,
3. 55-3. 45, TLC: Rf0.36 (chloroform:methanol=10:1);
NMR(CD;0D): & 7.62, 7.55, 4.37, 4.15, 4.00, 3.76, 3.58-3.40, 3.38-3.14, 333, 2,91, 2.58-
2.24,2.18-1.84, 1.82-1.56, 1.50-1.06, 1.04-0.80, 0.95.
Example 8(26)

25  (3R)-1-pentyi-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

( methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.52 (dichloromethane: methanol=10:1);
NMR(CD;0D): 6 7.84, 7.60, 7.15, 7.07, 436, 4.15, 4.00, 3.75, 3.59-3.41, 3.30-3.12, 2.91,
2.56-2.24 2.18-188, 1.84-1.60, 1.54-1.06, 1.04-0.80, 0.92.

30 Example 8(27)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-(N-methyi-N-
methylsulfonylamino)phenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.51 {chloroform:methancl=10:1);

NMR(CD;OD): & 7.57, 7.45, 7.11, 7.06, 434, 4.15, 4.00, 3.72, 3.60-3.38, 3.36-3.12, 3.30,

35 291,258-2.24, 220-184, 1.82-1.58, 1.54-1.06, 1.04-0.80, 0.95,

Example 8(28)

(3R)-1-butyl-2,5-diox0-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(5-

methylaminocarbonylpyridin-2-ylmethyl)-1,4, 9-triazaspiro{ 5. SJundecane dihydrochloride
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15 3. |33, 2.91, 2.69, 2.49-2.18, 2.04-1.92,1.80-1.64,1.40-1.14, 1.05-@s&ar 2007
Exanpl e 8(31)
(3R)-1-(3-butynyl)-2, 5-di oxo-3-((1R) - 1- hydroxy-1 -cycl ohexyl met hy]) -9-(4- (4-
met hyl am nocar bonyl phenoxy) phenyl net hyl )-1, 4, 9-tri azaspi r o[ 5. 5] undecane
hydrochl oride TLC. Rf 0.50 (dichloronethane: nethanol= 10: 1); 20
NVR(CD30D): 6 7.84, 7.59, 7.15, 7.07, 4.37, 4.17, 4.01, 3.79-3.65,
?.3%3- i ?g "I3J(27Rf()2239Qchlor8fo&inﬂetﬁé(lhol=)ll.035; 1. 15, 1|. 00- 0. 87. Exanpl e 8(32)
-1-(3- huyt =2, 5z di gxQ--3- R),-.1- hy.dr -l,-cycl ohexyl vl 9. 4-(,4-
met hyl am n%ﬁﬂ?@%ﬁ@‘?é%e@mgﬁa) gr?ényréi?et“h@r ;1'-1%; 1. Prﬁe‘a?aés%‘ﬁ?%[ g?é’?dﬁd&%égé-é“'
hydr ochl or i2d&2, 220TL&4, ID1 58, [ 8b-dHldot 62X 308, met hane 1= 10: 1);
NIVR( CD30D) : g 1e8 97. 59, 7,14, 7.07, 5.83, 5.15-5.03, 4.36, 4.16, 3.99,
3.75, 3.5973746, —33-3.25, 2.91, 2.51-1.65, 1.34-1.15, 1.00-0.87. Exanple
8(33) 5 (3R)-1-butyl-2,5-dioxo—3.-((1R)—l—hydroxy—1—cyclohexylmethyl)—Q-(l-
(3R =1 - (2 GhbhBibtyhiferhaifl 42 et # - ralk 1879/ hun G ORI YHISAY ) - O~ (4-
Eefjhyl ﬁlm ndd &¢Ity pteblosipyphesthenadt ¥yl)) - 1, 4, 9-tri azaspi r o[ 5. 5] undecane
ydrochl or inggR ; - 0. _Gduchlgqar t : nglsglOz4l) 4 X
7.84, 7. 58,2 3&%?%?&%?%%?@?%%6q§% 9?,‘8%2.37%8,%%%52;43 %%ﬂ)%lg?%%@@z”ﬁ
2.56-1. 65, “12 . 877 ' EX¥am B -35
gB(Rzl 1463- mBhhpXyenopy! ) - 2, 5- di oxo- 3- ((1R) - 1- hydr oxy-| - cycl ohexyl nmet hyl') - 9- (
met hyl am néeRdBdAPphE Rk dreny B Hylivronyal -sydlohexy MasthyiPs4fundecane
% 8 r7 oc RI:\/(I;E ingkehy [dnGiochibofy 14 Ber(coty iihle oy imetytian & SneibhapibBluddecancliBlirddhldYiR
( ) . . 7.57, 1. L..Q7. 4.36, 4.16, 4.01, 3.76,
4. 61- 3. 43, (ﬁi@f%E%@"gﬁ‘lﬂﬁ?f“ea??’%f?ejﬂ%ngk‘-@:1@2, 1.80-1.65, 1.34-1.15
1. 00- 0. 87. NMR(EDeOD):F5] 84, 7.59, 7.15, 7.07, 4.39-4 33, 437, 420, 4.03-3.94, 3.80-3.72, 3.55-3 45,
Efp L1162 SN0 Beb) 2 o3 ) 963 Pod (11d8L1 44 WA 914 | oS sohexyl methyl) -9- (4-
hmc:tjhyl ﬁlm ndzzanphn§Bhhenoxy) phenyl met hyl ) - 1, 4, 9- tri azaspi ro[ 5. 5] undecane
ydrochl ori TL&. A4 HiC - @Hg%ly o130 al CD30D): 6
P aa T oy OB-TiuBn %_93?%‘?404%’9@@9"?%}%_ TEb oy nddl bR 2 56-?2. 25,
2. 14- 1. 91, methyaminpsarbpnylgheroxs jphenylmethyllohd §-thizzaspiralelandseans) hydgochloride
|(3R% ;]1- ( 2,92131%3:3{@.B@(Hiﬁﬂd)r@ﬂfeﬁﬁh@:wdtﬁan&ﬁﬂdi),ox0' 3-((1R) - 1- hydroxy-I-cycl ohexy
met nyL L- 964 .
(ot BT 2 HBEGPSRY BileHorlyiprlehy e iy 4117 2% A 03651 6085 dde e
hydr ochl or i2d@l-TI6Q; 1.R5-10L569.00).8hl or onet hane: net hanol = 10: 1); NVR(CD3OD): 5
7.84, 7. 58’Ex7am]t§e 8(%2?7’ 4.49, 4.36, 4.31, 4.10-4.00, 3.72, 3.52-3.48, 3.35,

(3R)-1-(3-butenyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy }phenyimethyl)-1,4,9-triazaspiro{5.5Jundecane hydrochloride

25 TLC: Rf0.55 (dichloromethane:methanol=10:1);

( NMR(CD;0D): § 7.84, 7.59, 7.14, 7.07, 5.83, 5.15-5.03, 4.36, 4.16, 3.99, 3.75, 3.59-3.46,

3.33-3.25,2.91,2.51-1.65, 1.34-1.15, 1.00-0.87.
Example 8(33)
(3R)-1-(2-ethylbutyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

30 methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5Jundecane hydrochloride
TLC: Rf 0.50 (dichloromethane:methanol=10:1),
NMR(CD;0D): d 7.84, 7.58, 7.14, 7.07, 435, 4.19, 3.91, 3.76, 3.54-3.36, 3.33-3.07, 2.91,
2.56-1.65, 1.44-0.87.
Example 8(34)

35  (3R)-1-(3-methoxypropyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenyimethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC; Rf 0.40 (dichloromethane: methanol=10:1);
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15 2.91, 2.63, 2.44-2.20, 2.03-1.60, 1.34-1.14, 1.01-0.85. Exanpl e 8{3MAR 2007
(3R) - 1-cycl obut yl net hyl - 2, 5-di oxo- 3- ((1R) - 1- hydr oxy-1 -cycl ohexyl net hyl )-9- (4
-(4- et hyl am nocar bonyl phenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochl oride TLC. Rf 0.51 (dichloronethane: nethanol= 10: 1); 20
NVR(CD3OD): 6 7.84, 7.58, 7.15, 7.07, 4.35, 4.15, 3.96, 3.76, 3.61-3.45,
3.34- 3.23, 2.91, 2.49-1.72, 1.40-1.15, 0.98-0.90. Exanple 8(38)

(?5) 1- ﬁ] ZEJ)le (hiamy 19 7%457¢|7or¢q537(of7l R%}sl rt)h%gm?qgalt’fécmmohexyit g@%’inym)é 19; (4
me r po ri azaspiro undecane
hydr ochl or Pads 238 0 %qu@?pg »4@% @H‘Eofbﬁ‘é met hanol =9: 1); pNNR(CDBCD) 6
7.84, 7.60Exdmp®, 8(F507, 5.72, 5.48, 4.35, 4.20, 4.18, 3.97, 3.87, 3.73,
3.48- 3.43,.3. .91 - 2. 0= . 6 . 40-1.12,

T 04-0. 53, (RLhr ety ey Sine 5- CIRR LB s S a e R 2,

5- di oxob 3- (T(eﬂﬂ)larﬂ&nhyaibomyphdnoxﬁmhenylmethy]) 1,4,9-tnazaspiro[5.5)undecane hydrochloride

cycl ohexyl I henox henyl net hyl )-1, 4, 9-

71 azasp r QLK. S Grird ot et AMRGERAPARY L Pongsy ) Pren i et V)

(chl or of or MNB{GadD P 1)9 MW( CO303)07, 8.38, 84,7, 3. 9§93 TB-3.40, ¥2072.94, 356-245]18,

3. 98, 377,21%@6131%41@ 5031135}61% 9%¢.0 ¢ 55-2.42,2.)8-2.10,2.08-1M
1.80-1.60, 1.3 062 0. 70, 0. 54, 0. 27. 35 Exanpl e 8(40) (3R)-

1-butyl - 2, Mn&&_@l((l R - |- hydroxy-

|- (cist@- mgs YQ|30J”'§)§))£ilxt)1ﬂE<§Ha }&p B=A statlotko-3- ((lR -1- hydroxy—l cycIohexy]methyl) 9- 54“
carboxyphe

y hne h I -triazas und ecane ydi ochl or
TLC Rf 0, g%ff(eé'&w OB} ewamﬂp @YDt é @Zaipl_fﬁ)[“ mﬂ??‘ca% MAR 2007
NVR( CD3CD) hy8roBhi@dide 7. 62, 7.17, 7.07, 4.37, 4.16, 4.00, 3.75, 3.59-3.43,
3,25, 2.57- 1.86, 1,77-1.2 95, 0.94. Exanple 8(41)
(BR) - | - but ﬁé%goaq% ébbdhéprPWf%aniHWﬁPfiﬁ)}oq)(tet r ahydr ot hi opyr an- 4-yl ) met hyl )
-9-(4-(4- BMR(CD;OD): 6 7.84, 7.58, 7.15, 7.07, 4.49, 4.36, 4.31, 4.10-4.00, 3.72, 3.52-3.48, 3.35,
nmet hyl NQGAr y ) h ) <Q-triazaspi ro[ 5. 5] undecane
hydr R ST 2AY) BRGIAIY O?df@%llor?%%%’h%(#e r?gt hanol = 10:1): NVR(CD3OD): 5
7.84, 7.58Exampk 8(3707, 4.36, 4.17, 4.02, 3.76, 3.60-3.40, 3.16, 2.91, 2.75-

(23%{;) 11b9'([) ?ﬁ Sy%)oﬁggl]m&f?yl% 9%:0@39‘;(2)(; 18 ?axy gr(cl?hex%(lhmtftgxylé9 (f (#“et hyl |-

henyl et hy| yaethyl &m@QPWPSQHB]Eﬁl}OéYB’ swwa@danle ﬁ;}aa@émﬁéuﬂwdﬂz@e Iydreyhlemi
(et hyl acetraie RMES iaRRlor aétBAImdthEnol>10: NVR(CDCL3) : 5 7 80-7.78, 7.53-7.43,

11 3498 it (§D)r’ 7842958 985, F09°535 P15, £08% %6 2 61-3.45, 334 3.23, 201,
2.49-1.72, 1.40-1.15, 0.98-0.90.
Example 8(38)
(3R)-1-((2E)-2-butenyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
25 TLC: Rf0.43 (chloroform:methanol=9:1);
{ NMR(CD;0D): 8 7.84, 7.60, 7.14, 7.07, 5.72, 5.48, 435, 4.20, 4.18, 3.97, 3.87, 3.73, 3.48-
3.43,3.28,291,2.61-2.30,2.10-1.90, 1.80-1.60, 1.65, 1.40-1.12, 1.04-0.83.
Example 8(39)
{3R)-1-(2-trans-methylcyclopropylmethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-
30  cyclohexylmethy!)-9-(4-(4-methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-

triazaspiro[3.5Jundecane hydrochloride
TLC: Rf 0.46 (chloroform:methanol=9:1);
NMR(CD;0D): § 7.84, 7.59, 7.14, 7.07, 435, 4.18, 3.98, 3.77, 3.54-3.44, 3.25-3.11, 2.91,
2.55-2.42,2.38-2.10,2.08-1.88, 1.80-1.60, 1.35-1.11, 1.00, 0.96-0.70, 0.54, 0.27.
35 Example 8(40)
(3R)-~1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-(cis-4-methylcyclohexyl)methyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochloride
TLC: Rf 0.66 (chloroform:methanol:acetic acid=10:1:1);
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2.07-1.60, 1.92, 1.45-1.13, 1.00-0.85, 0.95. 15 Exanpl e 803) 15 MAR 2007
(3R) -1 -butyl-2,5-di oxo-3-((IR)-1-hydroxy-1-cycl ohexyl net hyl )-9-(1-(4-(4-

met hyl am nocar bonyl phenoxy) phenyl ) propyl )-1, 4, 9-tri azaspi ro[ 5, 5] undecane
hydrochl oride TLC. Rf 0.73 (chloroform methanol=5:1); NNIIt(CD30D): 5

7.85, 7.57, 7.16, 7.09, 4.34-4.22, 4.13, 3.93-3.76, 3.68-3.44, 3.42-3.10,
2.99, 20 2.68-2.16, 2.18-1.84, 1.82-1.60, 1.50-1.08, 1.04-0.76, 0.97, 0.83.

ExanFl ﬁ 8( AR ( (3199011) HuBYM: 2,6259di7090@73 4:3(7( 4.18) 4.00, 3tisd 3raoxy 43 3.25, 2.57-2.29,
-cycl ohexy

car boxypheh;@t ?é h%?)ltja%q(wé 9§54‘i9ﬁ 9-triazaspiro[ 5. 5] undecane hydrochl ori de

TLC. Rf 0. E3amhglecdi Oy onet hane: met hanol : water=9:1:0.1); 25 NVR(CD30D): 6

8.04, 7.60 . 74 4. 57, 0-,2. 20,
> 20. 1 85, WOBE 0L iR > € g (BN ag gl AR §- 00

(3R) - 1-§ 2- amtndanimpkirbanBpinoxpipBeiylmmhyl)- martuxzyaspl-rtdfiél]mtcbxgderiswtdr@dh)or@ie( 4-(
4- t hyl | | t 5.5 d

i hyar oht oAt R B S N 30 152 12 AR 2007
A free for NMR(CRLORY 3 Bdd 758epdPed OVn4 BlatmV.e4 82,12 0.wh0Bréparléd 215}, @sisng

a conventi gngl 1@gt1h951| -1.9R120s8epensi on of the free form (534 ng) in
di chl or onet hahe (8 ni) ~ was ‘added pal | adi um t etraki stri phenyl phosphi ne (47

ng) and trEﬁ@ﬁ?]ﬁ.ﬂﬂ_hydrlde (0.26 nmL) and the m xture was stirred at room
t enper g4 ur g3k P1- bﬁt})ﬂ@tﬂ—ﬁ}ong?&e(('mﬁ@h&%x Al 4RI heWRisn cphy LORY-2kkthyI0 - b @y Tegsidue

was add aqu s.sol uti of, sodium ¢ nate and the m xture was extracted
with chi or&f%%?ﬁalla?%fﬂggai%ndew& hysinee Pé‘gﬁvas washed with brine, dried

anhydr ous mlnﬁnm(eﬂgnaceaﬂdnm}menmab@1 0Tihe residue was dissolved in

thereto. RO P TRorbR Tasm abrE b aﬁf‘éﬁﬁ%aéﬁsg? R Bt 8P Y
present i n2dlft1.60, (27,8 .4m). 1Bal 0. 815h@9ﬁo| | owi ng physical data. 10 TLC. Rf

0. 33 (g butan ic acid: water--4 :2:1); NVR(CD30D): 5 7.84, 7.66,
7.12, ?5 EEg{tl(il%'%@—gﬁgjz3,404365 351340 3.26, 3.15-3.06, 2.91,

2.65- 2. 44, (R)b-butylggh-dioge-3-A1RB1hydmxyl-aelohexglmethyds9-41-€6-(4-Exanpl e 10

methylaminocarbonylphenoxy)phenyl)propyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.73 (chloroform:methano!=5:1);
NMR(CD;0D): 8 7.85, 7.57, 7.16, 7.09, 4.34-4.22, 4.13, 3.93-3.76, 3.68-3.44, 3.42-3.10, 2.99,

20 2.68-2.16, 2.18-1.84, 1.82-1.60, 1.50-1.08, 1.04-0.76, 0.97, 0.83.
Example 8(44)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(1-(4-(4-
carboxyphenoxy)phenylethyl)-1,4,9-triazaspirof5.5Jundecane hydrochloride
TLC: Rf 0.43 (dichloromethane: methanol: water=9:1:0.1);

25 NMR(CD;OD): 5 8.04, 7.60, 7.18, 7.07, 4.57, 4.14, 3.90, 3.80-3.40, 3.40-3.20, 2.60-2.20,

{- 2.20-1.85, 1.85-1.60, 1.81, 1.50-1.10, 1.10-0.80, 0.96.

Example 9
(3R)-1-(2-aminoethyl)-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexylmethy!)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5. Sjundecane dihydrochloride

0
O
H,C—NH C

30
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(3R) - 1- (2- et hyl car bonyl am noet hyl ) - 2, 5-di oxo- 3- ((1R) - 1- hydr oxy- | - cy¢d maRxyd7
met hyl )-9- 15

(4- (4- met hyl am nocar bonyl phenoxy) phenyl met hyl )-1, 4, 9-triazaspi ro[ 5. 5] undecan
e hydrochloride HBC OOHN H3CGCNH O NOH NNH HC To a suspension of
a free formof the conpound prepared in Exanple 9 (44 ng) in chloroform (1
m.) was added triethylamne (0.02 nL.). To the m xture was added acetyl 20
chloride (0.01 nl) fofied Ermbaitihe anepdlirl mmeﬂmm@m;ﬂw(mmatprmﬁ@wmm@

Concontr ai et GaRhE" LA e Ea B B K COR il iyt ed PRy
gel (ethyl vasadded palladethanohkistrig@enylpghosghine 147 sl andl‘tlnhlytdhmgb}'ﬂrml (@r%dme
ethyl acet g[a&ttﬁé)lnﬂ%u? wasyadded dx%Bﬁlr f‘ehtng:erﬂ'% ffaChbl. Mgt ?é%tl}gﬁsso vept was

concentr at |ve he conpoun resent 1 nvention
the fol ovmerOVE@S dlovtse C@ldwm@ add e @eoRp soiue@n (Jf:mdmmt:@nbﬁnatﬁ@nchdmmxtta@ mar: c

20'68 3043 %%trﬁ%lwgg)mffﬁnz é‘ﬁél&anﬁi S B’Phezmécgurezw%&wasgc@éﬂth%é%n% %§eo§énhy§r021§’

1.85-1. 62, sadiyn wlfags and eoncentgued Exkhepeaidug was dgsolved invmetimgolzand 4N hydrogen
(3R) - | - but yhropids -/ 1R Cﬁt@ta(e(éb@tro%‘\médddaé&‘tlﬁe‘r%d ?H@’fé/acﬂ@ﬁ mikmré?wﬁél céxﬂ:entrated
car boxyphenoxy) phen O CH3

yl met hyl )-9 oxi do-1, 4 !&ﬂﬁas pi rof ] undecane
O HO\ / ¢ RiVesthe cOmrayngigt th ecpr\esenmvesltwdlaf* Y188 ﬂéﬁfoilﬁ‘é’“t&i?ﬁyéﬁﬁlcﬂata
prepared i mIExaay. & a-Bytahd): aﬂald'ﬁi;ﬂp{waﬁ&ﬁ&l 2dgled 5 I N sodi um hydroxide in

it ot TAVREGRORN H Rl LR P EaRnh PR, ORI Abd P P Ao Bens

di ssol ved iz lnetdiahéd, 2ai 2d]80h9b,r1081?eu.ltﬁanh40—Td21; héS+e@rti on m xture was added
1.2 N nCP%A %ﬁj e mxture was stirred for 30 mnutes. The reaction
Xd. e
m¢xt ure wa rat ed
(3R)-1-(2-methylcarbonylaminoethyl)-2, 5-dioxo-3-((1R)-1-hydroxy-1-cyclohexyimethyl)-9-

15 (4-(4-methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

hydrochloride
H4C

0 >=o
H,C—NH

it

( To a suspension of a free form of the compound prepared in Example 9 (44 mg) in
chloroform (1 mL) was added triethylamine (0.02 mL). To the mixture was added acetyl
20  chloride (0.01 mL) on ice bath and the mixture was stirred at temperature overnight. To the
reaction mixture was added methanol and the mixture was concentrated. The residue was
purified by column chromatography on silica gel (ethy! acetate : methanol =20 : 1-10 : 1) and
4N hydrogen chloride / ethyl acetate solution was added thereto. The reaction mixture was
concentrated to give the compound of the present invention (19.3 mg) having the foliowing
25  physical data.
TLC: Rf 0.30 (chloroform: methanol:acetic acid=20:2:1);
NMR(CD;0D): & 7.85, 7.58, 7.15, 7.08, 437, 4.17, 3.91, 3.76, 3.60-3.42, 3.40-3.20, 2.91,
2.62-2.41,2.29,2.15,2.08-1.90, 1.95, 1.85-1.62, 1.40-1.08, 1.04-0.80,

Example 11



and the obtained residue was purified by colum chromat ography on sikiGar98h7
(ethyl acetate : 10 nethanol = 10 : 1) to give the conpound of the present
invention (55 ng) having the follow ng physical data. TLC. Rf 0.16

(chl orof orm net hanol =10: 1); NVR 5 7.98, 7.84, 7.64, 7.04, 6.94, 5.29, 4.61,
4.20-2.80, 2.80-2.00, 2.00-1.40, 1.40-1.00, 0.90-0.70, 0.80. 15 Exanple 12
(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-cycl ohexyl net hyl ) -9-(1-phenyl neth
yl pi peri di psr{ Wulylb, #dRxblI-@IRFRIHyAEXySl-dsRaPendhylydr@ghl oride CH3 O N
OH 9-NO NrENI—?‘L Eg’IXCI )3 To g %)ll 31“ gg otyi e_.corrgo o yre( gr ed in Reference
Exanpl e 2 CHHEXYRIFIOrHPhetylpet éﬁ??y-%ﬂ?ﬂe %!?@?Swr PRLdgddEd

1- benzyl - 4- oxopi peri di k& (80 and tetraisoprop i i
the m xture was stirredYat— ,
the reaction m xture '6 et ha was added sQdi um borohydride (30 ng)
and the m xture was stirred overnig

MAR 2007 added 2N agueous ammoni a §
t hrough CELITE (brand nanme). The fi A )
The organic | ayer was washed brine, dried qgyer ydrous #&odi um sul fate and

concentrated. The obtai ned residue was purlﬁ"qz' ed m:
silica gel (ethyl acetate : nethanol = 40Q X
chloride / ethyl acetate solution was added t her et/o.

was concentrated and washed with t-butyl methyl ether to g e conpound

of the present invention (41 ng) having the foll ow ng physic data. TLC
Rf 0.31 (dichl or ometchassiutioiedbheeaompbind plepatdiii BRIOP): 2(0) h hethdnSlwasdadded

> 05 1. 82, Y et iroiog Iy Sl bepBpic Bt s it By T9ree s P eGP HaNER
prcocedur e der d@sminvsesd i TheExanpdre nliRtwisiway tdreentoated sypd nidie ngbtaiked oesdue was
dor vt | vesyFRRESH ety e BlodehgRey B as kg heyfel s
(3R) - | - but ynCPBA-afidghe mextpreys tirrpddop R mingge | oHhexpraienHyixjure was coucentrated
met hyl am nogarkoshipBe PesidiRtig pubiiRe bl db it Hrd mdsofraPh bhadra el QL3 2ddiftdeca
ne 10  methanol = 10 : 1) to give the compound of the present invention (55 mg) having the

following physical data. '

TLC: Rf 0.16 (chloroform:methanol=10:1);

NMR: 6 7.98, 7.84, 7.64, 7.04, 6.94, 529, 461, 420-2 80, 2.80-2.00, 2.00-1.40, 1.40-1.00,

0.90-0.70, 0.80.

15 Example 12
(3R)-1-butyl-2,5-d1oxo-3-((1R)-1-hydroxy- I -cyclohexylmethyl)-9-(1-phenylmethylpiperidin-

4-y1)-1,4,9-triazaspiro[5.5Jundecane dihydrochloride
CH;

Lot

« 2HCI

To a solution of the compound prepared in Reference Example 2 (150 mg) in

20 triethylamine (0.07 mL) was added Il-benzyl-4-oxopiperidine (80 mg) and
tetraisopropoxytitanium (0.23 mL) and the mixture was stirred at room temperature for 4
hours. To a suspension of the reaction mixture in ethanol (2 mL) was added sodium

borohydride (30 mg) and the mixture was stirred overnight. To the reaction mixture was
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di hydrochloride TLC: Rf 0.40 (dichloronethane: net hanol =5:1); 20 NVR( GDRIOR 3007
6 7.92, 7.64, 4.40, 4.15, 4.04, 3.75-3.50, 3.33-3.15, 2.93, 2.63-2.49,
2.18-1.90, 1.80-1.65, 1.45-1.19, 1.00-0.90. Exanple 12(2)

(3R) -1 -butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-cycl ohexyl net hyl )-9-(1-

phenyl car bonyl pi peridin-4-yl)-1,4,9-triazaspiro[5.5]undecane hydrochl ori de
25 TLC. Rf 0.74 (dichloronethane: net hanol =5:1); NVR(CD30D): 6 7.51-7.42,

éx 16, I 4. gg,adaecsm auebusSalfhoni & the Iecigitd&d dalt/ Qas Eldied tHBugh CEOOTE.(Brhnd
anpl e

(3R) - 1- but y°Is)-5. TheoRlirake e Bytrartad Wit Shv] 298Ae onERS, PIRBTIR #4° SU35 MEDEd Riffome

thyl - 1, 4, 9dri28 cbved zamsmus@@ﬁuﬁ]mrfdmmeomdnmm oihdebtaiﬁ%résﬁiuM%sgﬂﬂﬁed%

N O OH N HN NH HCI I t f

230y (37 oo, chisimced Shi el GHAE A0TR b BRE D e B adTaE o

carbon 63 ryYircen dhheride kedyk aMstesﬁoilutmedwea addedothetatorpeFla traetifromid@rdious s
d t

undor_an \REBRSlc Bl DUGHAOSR: CbheindR, (8ackd B boodngRalye e Btsn

hydr ochl or iieveatied (‘Bntigh heving Kedpbowiag phpseddataat ed to gi ve the compound of

t he presentry ¢ nyEi | cﬁl&%n@ﬂan’@"i‘?{é’d’i‘ﬂlom@ 1‘;2"(\’/:; ow ng phySI cal data TLC R
0. 37 (chl orof or m net hanol : wat er =8 2); % X 9. 40

7.70-7. 58, NMMEECE@B): 537%) =7.31, 9536, 2 1é54 92,3H80- 5§53 §3§625 3. 1853 10, 6?064 255-2.45,

1. 60- 0485, 202@510Ez<esqql@ 1401 65, Bxa0ph e 114d-8k8By the same procedure as
descri bed i Ex ing the corresponding al dehyde derivatives

respectivel (4-fornyl phenyl ) net hanesul f oneam de and using the
correspondi ng am n@ydeld vahté \pescedespac escebyd iin-aathl©fl 2t ient Qg uiftebponding

Prepared |k e BBl RS Fe SRR Finfegd 61-b0L PHIE SOMRONNGR eonfE BESEML
(3R) - 1- ( 2- méthoprpsmbyiven@orsweliedbtriged, ( 1R) - 1- hydr oxy- | - cycl ohexyl met hyl ) - 9- (1

(4 hyl nophenyl ) -3 ,
mé"E %M?ﬂq thyI)-149trlazasplro{S.Slundecane
d| hydr ochl dpRité t]qt 5 dioxo-3-((1R)-1-hydroxy-1-cyciohexylmethyl)-9-(1-(4-

methylaminocarbonylphenylmethyl)piperidin-4-yl)-1,4,9-triazaspiro{5.5Jundecane
dihydrochloride
TLC: Rf 0.40 (dichloromethane:methanol=5:1);
20 NMR(CDsOD): & 7.92, 7.64, 4.40, 4.15, 4.04, 3.75-3.50, 3.33-3.15, 2.93, 2.63-2.49, 2.18-1.90,
1.80-1.65, 1.45-1.19, 1,00-0.90.
Example 12(2)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1-
phenylcarbonylpiperidin-4-yl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
25 TLC: Rf0.74 (dichloromethane:methanol=5:1),
NMR(CD;0OD): & 7.51-7.42, 4.16, 4.08, 3.81, 3.60-3.50, 3.33-3.16, 2.55-1.70, 1.45-1.20,
1.00-0.94.
Example 13
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-phenyliminomethyl-1,4,9-
30  triazaspirof5.5]undecane hydrochloride
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HBCSN/ O O- ~-Ol NN\ CH3 O,0d H3C N4NH 2HCl1L 20 TLC: Rf O, 655 MAR 2007
(chloroform nethanol=5 :1); NNMCD3CD): b 7.44-7.40, 4.30, 4.19, 4.00,
3.84-3.64, 3.62-3.48, 3.46-3.20, 3.03, 2.60-2.44, 2.36, 2.35, 2.30- 1.88,
1.84-1.60, 1.40-1.10, 1.06-0.80. - 136 15 MAR 2007 Exanple 14(2)

(3R)-1-et hyl -2, 5-di oxo-3-((IR)-1-hydroxy-2-nethyl propyl)-9-(l-(4-

nmet hyl sul f onyl am nophenyl ) - 3,

5-di met hyl pyrazol -4-ylnmethyl)-1,4,9-triaza HBO[5 5] undecane

di hydrochloride 5 TLC. Rf 0.56 (chl orofor met hanol =5: 1); NMR(CD3OD): S
7.50-7.40, 4.31, 4.15, 4.03, 3.84-3.50, 3.40, 3.20, 3.04, 2.60, 2.42, 2,39,
2.3 9, 2.15, 2.00, 1.20, 1. h. 00, 0.98/ Exanple 14(3) (3R)-1-ethyl
-2,5-dioxo-3-(() R -1-hydrox cl ohexyl thyO) 9-(1-(4 10

met hyl sul f onyl am nophenyl ) - 3, hyl)-1,4,9-triazaspiro
[ 5. 5] undecane di hydrochl oride TG . ' gt orm et hanol =5: 1);
NVR(CD3OD): S 7.50-7.40, 4.30, 4.4 N4. 03 A 3. 84 .1 3.50-3.30, 3.03,
2.70-2.28, 2.15, 2.08-1.86, 1HM-1.6 Q, 1.04-0.80, 15
Exanmpl e 14(4)

(3R) - 1- et hyl - 2, 5-di oxo- 3- ((I R) - 1- hyditBky- @
nmet hyl sul f onyl am no- 2- net hoxyphenoxy) phenyl net hyl ) - 4/9-tri azaspiro[ 5. 5] und

ecane hydrochl ori gd® aTdQQtloRfof@hé&)rﬁp‘dﬂnﬂﬁ)@ép@fdmm mh@mJL(smp(w)mg)Zﬁi methanol (5
NIVR( CDBOD) 7 48, 7

3. 60- 3. 20, 9‘5“ el A% adé“‘?d‘%%.%",%‘i‘? sisban 65 méfﬂé t?‘?fé‘,"f“i‘? Pops’ $sfifted a

1. 00- 0. 80. rﬁxamhperiﬂa(éfor 12 hours under an atmosphere of hydrogen. After the reaction, the

(3R) -1-gt h%&tal@s? WHsO K Rrated (tﬂuRllgﬂ' @Eﬂﬁ%x&lamﬂ trﬁ%eﬁhydf PN %réteylv)amﬁﬁgcl Ine- (

4- (4-
ngt hyl suI f brgioghionie -g@idvand they pivehtex Wip lersenireiedyip ) gite sheocempeundsel the[Beghtind

ecane rm net hanol =10: 1) ;
NNR(CDsw) Mhﬁ&ﬁgﬁmgﬂm T&r%othgffolﬂav?@%fagﬂgn&i ez&g Ao 3_80? —

3. 80- 3. 50, TA.GRfH. §270(chloroform methanol-water=8:2:0. )
NMR(CDCl,): § 9.40, 9.00, 7.70-7.58, 4.35-3.80, 3.75- 3.15, 2.65-2.30, 2.25-1.86, 1.85-1.60,

10 1.60-0.65, 0.95.
Example 14(1) - Example 14(9)

By the same procedure as described in Example 2 using the corresponding

aldehyde derivatives respectively instead of N-(4-formylphenyl)methanesulfoneamide and
using the corresponding amine derivatives respectively instead of the compound prepared in
15  Reference Example 2, the following compounds of the present invention were obtained.
Example 14(1)
(3R)-1-(2-methoxyethyl)-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexylmethyl)-9-(1-(4-
methylsulfonylaminophenyl)-3,5-dimethylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane
{ dihydrochloride

H
HiC. N
o Yo N
N~ X\,—CH;

—

N
HaC YA,

2/

« 2HCI

20
TLC: Rf 0.65 (chloroform:methanol=5:1);

NMR(CD;0D): & 7.44-7.40, 4.30, 4.19, 4.00, 3.84-3.64, 3.62-3 48, 3.46-3.20, 3.03, 2.60-2.44,
236, 2.35, 2.30- 1.88, 1.84-1.60, 1.40-1.10, 1.06-0.80.
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2.99, 2.60-2.30, 2.20-1.80, 1.40-1.20, 1.18. Exanple 14(6) 30 15 MAR 2007
(3S)-1-butyl -2, 5-di oxo- 3-cycl ohexyl - 9- (4- (4- car boxyphenoxy) phenyl net hyl ) -

,9- triazaspiro[5.5]undecane hydrochl oride TLC. Rf 0. 46

(di chl or onet hane: net hanoi 10: 1); NVR(CD30D): 6 8.04, 7.59, 7.18, 7.07,

4.37, 3.91-3.80, 3.50-3.20, 2.41-1.12, 0.96. Exanmple 14(7) 35
(3S)-1-butyl-2,5-di oxo- 3-cycl ohexyl - 9- (4- (4- net hyl sul f onyl am nophenoxy) pheny

| met hyl ) - 15:4aP1d 14(@¥aspi ro[ 5. 5]undecane hydrochl ori de TLC. Rf 0.57
(dichloro ) MAR NVR(CD3OD): 5 7.52,
7.29, 7.07, (Eg?éfthﬂ%sggl%“)@o&gl%é hyéf‘%‘ Lipe -I%ff’%b‘,%gz&dé 2.39-1.12, 0. 96.
Exanpl e 14(rBéthﬁl&Rfonyﬂ&[ﬁlﬁapMNnyﬁdhyét)lylﬂyraSeldéi-gkmetByIQ-(ll@%ri&zhg{ﬂﬂo@iﬁ}undecane
I-(tetrahyc{}?}pd% n4eyl)mathyl) 9-(4- 5

(4- et hyl su y nlno 2- met hoxyphenoxy) phenyl net hyl )-1, 4, 9- trlazasplro[S 5]
undecané HUdEdUHI@6(@MDﬁMhnnIRﬁhau3€50hlchloronethane met hanol = 10:

3 74, 3. 70 GRGERETI07380 #oh 0B 3 848 Bbis o S 82“600%‘%09%92%3
10 Exanpl e 914(19) 200 I. 20 1.19, 100 0.98.

(3S) - 1- but Vheadpbs 0- 3-cycl ohexyl - 9-(4 (4- car boxy- 2- met hoxyphenoxy) phenyl m
ethyl)- 1, g_gro [ 5. 5] undecane drochloride TLC. Rf 0.28
(di chl orone(ﬁﬁérdeet sﬁe?t HE=3-4(AR)- i)hydmw exyknethyly9-(-@7, 7.51, 7.009,

6. 99, 33,
i e A s B,

Exanpl e 6 O?"E‘g“ rrespondi ng al dehyde derivatives respectively instead
of 4-(4-f orTivC bl 68 Yohksrofwincmehhgblahd),usi ng the correspondi ng am ne

Examie 5. WHEEBRDRI Ry BhBhaddl o 1§ (EOLPRRER A A0RHEFon Radr e BELES el
Exanpl e 15(21)8-1.86, 1.82-1.60, 1.44-1.06, 1.20, 1.04-0.80,

(3R) - 1-1(52 bég 14% 5- di oxo- 3- ((1R) 1- hydroxy-1-(tetrahydropyran-4-yl)methy
1)-9-(1-(4- ul f onyl am nophenyl)-3,5
- di rret hyI py(BR-dethiylyd, frdicpt3-(1 Ry 1 ydrixazeyrlohskslmaithyldocdrd- di hydr ochl ori de

HCH3 H3CH methﬂrl@ﬁlfoH)llami%\ﬁn%khoxyphenoxy)phenylmethyl) 1,4,9-triazaspiro[5.5]undecane
hydrochloride
TLC: Rf 0.40 (chloroform:methanol=10:1);
20 NMR(CD;OD): 6 7.48, 7.05-7.01, 6.89-6.85, 4.29, 4,15, 3.95, 3.74, 3.70, 3.60-3.20, 2.99,
2.60-2.30, 2.20-1.80, 1.80-1.60, 1.40-1.10, 1.17, 1.00-0.80.
Example 14(5)
(3R)-1-ethyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-ylymethyl)-9-(4-(4-
methylsulfonylamino-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro|5.5Jundecane
25  hydrochloride
{ TLC: Rf 0.39 (chloroform:methanol=10:1);
NMR(CDs0D): & 7.48, 7.04-7.00, 6.92-6.85, 4.29, 4.11, 4.00-3.80, 3.74, 3.80-3.50, 3.50-3.20,
2.99 2.60-2.30, 2.20-1.80, 1.40-1.20, 1.18.
Example 14(6)
30  (3S)-1-butyl-2,5-dioxo-3-cyclohexyl-9-(4-(4-carboxyphenoxy)phenylmethyl)-1,4,9
triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.46 (dichloromethane:methanol=10:1);
NMR(CD;0D): 6 8.04, 7.59, 7.18, 7.07, 437, 3.91-3.80, 3.50-3.20, 2.41-1.12, 0.96.
Example 14(7)
35  (3S)-1-butyl-2, 5-dioxo-3-cyclohexyl-9-(4-(4-methylsulfonylaminophenoxy)phenylmethyl)-

1,4,9-triazaspiro[ 5.5lundecane hydrochlonde
TLC: Rf 0.57 (dichloromethane:methano!=10:1);
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N~\ CH33 O HC VN 3 J11 25 bOH ~~-NH 2HCI O TLC. Rf 0.67 (chl orghoir2007
met hanol =5: 1); NMR(CD3OD): S 7.50-7.39, 4.46-4.30, 4.31, 4.19, 4.14-3.88,
3.79, 3.68-3.50, 3.39, 3.03, 2.70, 2.51, 2.36, 2.25, 2.06-1.80, 1.74,
1.40-1.18. Exanple 15(2) -138 15 MAR 2007

(3R) -1-(2-butynyl)-2,5-di oxo-3-((1R) - 1- hydroxy-1-(tetrahydropyran-4-yl)nethy
1)-9-(4-(4

met hyl sul f MVREBDHIO R - gt o x\3Hh efdk v Phetdd. et hi 180, 3,86, §-48-3.3.a2 86r 3P8-15]2und
ecane hydpaghl oride TLC: Rf 0.42 (dichloronmethane: nethanol = 10: 1); 5
NVR(CD30D): 6 7.44, 7.04-7.00, 6.93, 6.87, 4.31, 4.16, 4.00-3.90, 3.74,

3.70, 3.50E3ample 14399 2. 60-2.40, 2.40-2.20, 2.00-1.80, 1.73, 1.30-1.20.

Ref er ence l@%ﬁlﬂ(E’—_n@%thoxé/ethyl)—2,_S-dioxo-3-((1R)— 1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-
1- benzy -4-%1, 4- il'-aixa- -azaspir L4i} decgrl]j-&&yl )85" ri'di n-4-carbopitrile To
a sol ut? on (Hmethyls Oax@nan%a?btﬁ OPAC By RIgRR e 18-§=4s=%tr@,@speﬁo pbndeaRane
(70 10 nm.) nyaschideied 1- benzyl - 4- oxopi peridine (12.9 L) and
tetrai sopr (yid tanju 28.8 nL and, the m xture was stirred at room
t enper at ur éflrﬂ'gmd.“’%@mre BF'i)rWaﬁ'Phlgﬁ was concentrated and suspended
i n di chl or @UREOD-,QDNCG M6, 7I4-TERhy D5 6 §7,04/30i 414,(4.10,24.00-3.90and74a13um0, BLED-
chloride ( e ] xture was stirred for 2 hours.
The reacti é%ﬁ?&buﬁaéggg‘%%?gg %\?Q'ﬁr{@t ?ﬂ}gﬁ'la 0)e(t ate (100 nL) and water (15
m) wa$0addiedmbple 1448 et 0. The mi xture was stirred and the precipitated salt
was filtra 1 Igh_ EE randy_pane e, L t ed
and 1o the BBt b RalE A b S e R AR DL L
filtrated, lvhSiearaspieo[dSiundecanedivdewchlegideit| e compound (13.4 ng) having the
fol | owi ng lqli)éilqaj.zsﬂgmﬂor%%haﬁae:%?etﬁamemn_qg-,et hyl acetate=l:1); 20 NVR 6
8.120-8. 00, 4.67, 4.32-4.26, 3. 66-?. 54, 3,45-3.34, 2.98-2.94, 2.46-2.42.
Ref er ence %q:@;;(?[))l 8 775, 7.67, 751, 7.09, 6.99, 433, 3.90-3.75, 3.82, 3.60-3.30, 2.50-2.30,
8- (1- beszylr#-pebhyb@ipe-1done.d4syl ) - 1, 4- di oxa- 8- azaspi ro[ 4. 5] decane To a
sol ution of thelc 0 prepared in Reference Exanple 6 (8 g) in
tetrahydr o&%ﬁgﬂ%—ﬂ&i@&)ms added net hyl magnesi um brom de (100 nL) at room
25 tenperature andByhehersahelrprovalares s rdesdibedrindEbahpler § . usike thee acirésponding
m xt ure was ed in.. ' ' f j um chl ori t
top 1 he. r SURRHE el aR b RELAAHERY B SRR Tp oo RBRRNTAER <Rt SR
Wi th sat ur avedspegdmgusnise Hemyasivenfespesdivelon indedsorfathe camgounsr prapgred it Bdferanee
anhydr ogs  $9didHR §4h RIS SANERAL bAHE IrdsenidhVéitiohSrerd bbiging@mpound (7. 69
Example 15(1)
(3R)-1-(2-butynyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methy1)-9-(1-(4-
methylsulfonylaminophenyl)-3,5-dimethylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5 Jundecane

dihydrochloride
Ha

c. N ¢
( Hao;s;o\Q\ ) /
N~ \,—CH; 0
RGN
« 2HCI d

25 O
TLC: Rf 0.67 (chloroform:methanol=5:1);
NMR(CDs0D): 6 7.50-7.39, 4.46-4.30, 431, 4.19, 4.14-3.88, 3.79, 3.68-3.50, 3.39, 3.03, 2.70,

2.51,2.36,225,2.06-1.80,1.74, 1.40-1.18,
Example 15(2
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ng) having the follow ng physical data. 30 NVR(CD3CD): 6 7.35-7.22, g 8AR 2007
3.52, 2.69-2.58, 2.35-2.27, 184176 1.68-1.64, 1.58-1.51, 0.94.

Ref er ence Exanmple 8 1'- benzyl -met hyl -1, 4" -bi pi peridin-4-one To a
solution of the conpound prepared in Reference Exanple 7 (7.69 g) in ethyl
35 acetate (100 nmL) was added concentrated hydrochloric acid (45 nL) and the
m xture was stirred. After the reaction, the reaction m xture was

neut ral i zed3RJ-12aytyopls?, setaxer b(189- 1 Svdrasodi-(nirphpdrenyiraied-ahaneshol -adtdd- wi t h
et hyl acet r

anhydrous s %eglll u%hg)u ragltﬁgb gnﬁ%gﬁcﬁﬁﬁ?%@%%? gﬂgg;?)b\})el?h%ﬂﬁm%ﬂoggn’g}ﬁ u%((:jané3 6. 16

- 139 15 MBRIEbiPridg) having the fol | owi ng physical data. The conpound was

used int hqm@ﬁfd&?ﬁﬁdl@&oﬂ&ﬂh@@fmetﬁdﬁbﬁmrlg,purl fication. TLC. 0.55

(di chl op onet hane; a .
(3R~ 1-But SIMBLEDUIBRGS 5.1 T4 Ty BB 51 89d S 006k A1 3 76 3 0pRERA ot
yl -4- et hylg pesol.dim-244p 2012 40-9-80r 1 33 a5pd-1@Jp5. 5] undecane di hydrochl ori de
By the sa rocedure as described in Reference Exanple 1 -> Exanple | ->
Ref er ence t he conpound prepared in Reference Exanple 8

i nstead of 1-teaylyd{l palic:dedezaspive[4fqitcamisng)piparpinddartadittie present

| nvention were obt aI' e 90 t]_(pn of égédﬁr%%%}gpi\f\@[ﬁ.ﬁé&gné ﬁotgr}elnqeﬁ(ﬁlchﬁ)?géthanc (70

wi t hout further purlflc i on.

(3R) - 14 But yhl-Pwss didedol-Berfzyl-Ryoxvpippddiogy(12.9ayk) et seyiarsepitopbyytBaritm( 2848 cilret

hyl -

oxi dopyr| di'ns 3the r{:lg} rSn‘Q’f‘ﬁ Stlrred (;hl%rlnpteempgraturﬁ Over%gl}f ThF | rae%%tlso& it 5I%rq5]wlji Ade
cane hydr@@hﬂie@tﬁa@é orpgshagy (UPP mis). @INW hydsitylesemide (1 12omé)
sol ution ofyf Qﬁm‘ﬁﬁﬂﬂ%ﬂl’&ldy @es n%& Wik %@m&eté%ﬁ ]EQQIT{'%)]I'C' ‘R}as stlrred for 2 hours.

dil met hylformam de. (2 nL) was addéd dii ro

1- et hyl - 3- [13© egRtipBtRNFURIYAS ) ERgy itk ﬁﬂﬁgme&%ﬁ? &E’%&%&W@FM&S elﬂe) iy added

1- hydr e8ybeRrgefor | ahe!Bix638 wap) stirddddand ﬂredpnﬁaphyﬂeals@mwm ﬁltﬁlﬂéﬂi ﬂhr i er 308
ng) and th ture . wa

reaction %Qﬁaﬂffé%f‘% a%% il tt%d‘r"'g%r‘fé&?eﬁ gtr%fiiafr@pg C66aéG AN wal®addld ¢

butylmethyl ether. The mixture was filtrated, washed and drled to give the title compound
(13.4 mg) having the following physical data.
TLC: 0.33 (hexane:ethyl acetate=1:1);

20 NMR: $ 8.20-8.00, 4.67, 4.32-4.26,3.66-3.54, 3.45-3.34, 2.98-2.94, 2 46-2.42.

Reference Example 7

8-(1-benzyl-4-methylpiperidin-4-yl)-1,4-dioxa-8-azaspiro[4.5]decane
To a solution of the compound prepared in Reference Example 6 (8 g) in
tetrahydrofuran (115 mL) was added methyl magnesium bromide (100 mL) at room
25  temperature and the mixture was stirred for 4.5 hours. The reaction mixture was poured in
{ saturated aqueous solution of ammonium chloride to stop the reaction. The mixture was
| extracted with ethyl acetate, washed with saturated aqueous solution of sodium carbonate and
brine, dried over anhydrous sodium sulfate and concentrated to give the title compound {7.69
mg) having the following physical data.
30 NMR(CD;0D): § 7.35-7.22, 3.91, 3.52, 2.69-2.58, 2.35-2.27, 1.84-1.76, 1.68-1.64, 1.58-1.51,
0.94.
Reference Example 8

1'-benzyl-4'-methyl-1,4'-bipiperidin-4-one
To a solution of the compound prepared in Reference Example 7 (7.69 g) in ethyl
35 acetate (100 mL) was added concentrated hydrochloric acid (45 mL) and the mixture was
stirred.  After the reaction, the reaction mrxture was neutralized with aqueous solution of 2N
sodium hydroxide and extracted with ethyl acetate. The organic layer was washed with

brine, dried over anhydrous sodium sulfate and concentrated to give the title compound (6.16
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extracted with ethyl acetate. The organic layer was washed with IN ;smaR 2007
hydrochloric acid and brine, dried over anhydrous sodi um sul fate and
concentrated. The residue was purified by columm chronmatography on silica
gel (ethyl acetate : nethanol = 30 : 1-10 : 1) and preparative thin |ayer
chr omat ogr aphy (di chl oronethane : nethanol = 8 : 1), and converted to 25
hydrochl oride salt by using a conventional nethod to give the conpound of
the pr eseng) havineetheifoltowind piicialatarg Theeofrplobndviwag updilyisi the hextataction v@thoby

0. 15 (d| cp %éorretfane met hanol =10: 1); NMR(CD3CD): 8 8.54, 7.58, 4.16, 4.05,
3.79, 3iugt R rrd 38, 2.21-1.92, 1.76-1.65, 1.52, 1.44-1.14,

1.03- 0 87 TLCl@GSI&lCMQR)Iﬁ&(Bine Iﬁelrlmmdlaﬁzilbn exanple 1 The foll ow ng conponents
wer e admi Xﬁgaﬂa e conventional manner, punched out to give 10,000 tablets
each conta ng of active |ngred| ent. *

( 3R) - 1-Dut (AR)2]-butg]-800di8x¢-B AR I-hydiowxy =¥clohpyyimgthyl )y 9-01-pherydmethgbdg 5
t hyl

{T:EI agagg‘: Pg’[gg{ Ep?ﬁé?aiécéﬁyh h{/ﬁ?gﬁﬁ?@% e capégﬁg%hmghﬂié@oﬁ%lgh?/ cel | ul ose

(disintegrant) 20 BY the samjnaspasaist sadeacaadur Refarnpe foagpler 1 — Example 1 —

m crocryst &lferdiRe CE)laJn’rHIQSZe uéifg e c%&plaeﬁdnﬂrégatm lrﬁm@a}la&eZEImgr%Oé | iQ%é4a0 of
corrponent S were adm xXe convent| on% t echni sol uti on
|

sterili zedbsHYRiResKIPES ?hén@ﬁo‘f"%h?ﬁfﬁﬂ%’n iof |thg PF‘W%&T’EHEW&] BCH OE@@ﬁV\ganEhe
freezetQ dr c@dpemdrwisiasad oM ekt refdiontvatHdnt fittet puricatiod0, 000 anpoul es each

cont ai ni ng_20 1 f active ingredient. 15 *
(3R) - 1- but@l’ﬁ—rﬂ—g‘g—gi 0x0-3- ((I'R) -1-hydroxy-2-ethyl butyl)-9-(4-(4- 200 ¢
met hyl am n¢@Rr bonyl- zz-dibkmBe(pﬂé)nyhym‘bhyﬂ)thbﬂ’lykymie’dwll)w 1142, 4 Qimethaz bspi r of

5. 5] und h d I | | 50 L 20 141
13 AR 2000 OPN . P14 St el B 4 vl BB 1PN ™ RN N R
3 (1) NH Rgdrochloride

CHs

CH;,
15 \ / * HCI

To a solution of the compound prepared in Example 16 (100 mg) in
dimethylformamide (2 mL) was added diisopropylethylamine (0.07 mL), 1-ethyl-3-[3-
(dimethylamino)propyl]carbodiimide hydrochloride (55 mg), 1-hydroxybenzotriazole (39 mg)

¢ and 2 4-dimethylnicotinic acid l-oxide (39 mg) and the mixture was stirred at room
20  temperature overnight. To the reaction mixture was added water and the mixture was
extracted with ethyl acetate. The organic layer was washed with 1N hydrochloric acid and
brine, dried over anhydrous sodium sulfate and concentrated. The residue was purified by
column chromatography on silica gel (ethyl acetate : methanol =30 : 1-10 : 1) and preparative
thin layer chromatography (dichloromethane : methanol = 8 : 1), and converted to
25  hydrochloride salt by using a conventional method to give the compound of the present
invention (21 mg) having the following physical data.
TLC: Rf 0.15 (dichloromethane:methanol=10:1);
NMR(CD;OD): & 8.54, 7.58, 4.16, 4.05, 3.79, 3.63-3.06, 2.65-2.38, 2.21-1.92, 1.76-1.65, 1.52,
1.44-1.14, 1.03-0.87.
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O wherein Rl represents (1) ring 1, or (2) Cl1-8 alkyl, C2-4 al kenyl [ofA&206h
al kynyl optionally substituted with 1-3 substituents selected fromthe
following (a)-(i): (a) -ORS, (b)- COR6, (c) -NR7R8, (d) -CONRORLO, (e)
-NR11COR12, (f) -NR 3SO02R14, (g) ring 1, (h) =NR15, (i) =NOR16 RS-R13, R15
and R16 each represents (1) hydrogen, (2) Cl1-8 alkyl, (3) C2-8 al kenyl, (4)
C2-8 al kynyl, (5) ring 1, or (6) Cl1-8 al kyl, C2-8 al kenyl or C2-8 al kynyl
opti onal | yFosmbstidd axagthlem th 1-5 substl tuents selected fromring I and

-0-ring 1, R4 rep Cl-4 alk or ring 1, r|n lre esents 1 - 15
ronon Ubi L or et EE BOTERE EonpyieRvE S Ehin A oA Greney pyached out
sat ur at ed, toogivé 20,080 tdblets Eachiephirgsk fOME-of abiive mgreﬂrant cyclic hetero aryl

tai ni ng, 1- 4.5 at 2 sul f
Which may e RIS, SRR R Ry AR ROAL G E2° bsc 't uBBE i ¢
1-5 sulbdsti tuemme;hy;lememt:mdtoﬁyleﬁm]@lmyopﬁinﬁmathlygbphel(ynyethm—lw al kenyl, (3) C2-8
| kynyl, (4 2, (7) -OR7, (8) -SR18, (9) -
ﬁmg%o El?)) %c?%%g&’ S(ﬁd@!@%@@é" gg CG\I(R2?3R24 (13§ 2|\1F225COF22£3,)(14) -
SOZNR27R28 (xayimm@rbssm@bylqemgboseéetlwsmy)z (17) oxo, and (18)20-8
al kyl , - @é/]hmq; ea%@ﬁﬁi‘m& | Oopt| onal |y substituted with 1xp,

substltuents “ect ed rom wing (a)-(e): (a) halogen, (b) Ting 2,
(c) -OR3Z, (d)mww@@m leloseNOW 5, R17-R29 and R32-R35 each rept’sent s

(1) hyﬂj Ogﬁarmdl%)or@am&%i(yl (3) C2-8 al kenyl (4) C2-8 alkynyl, (5) ring
2, (6) al ken or C2-8 ynyl optionally bstltuted
W th 1-3 substituenté elyioeetrm QSWPEShIé’e’f of Iawﬁgn(%l)commweal) tfféﬁﬁl@w

-OR36, (c) soluﬁ@ﬂ%? stefitl yed INRB 8518 @ntienal hethogeas, fil(dd) 1n—dﬁﬁﬁﬂlesF§3ﬁll anch Biﬂlfr&%h
represents

h d
Cort evel vt Syft R R o tetiiondn e it T8I Th BpDAfufied <3t Fopdinie Ao e of

bi - or triacdaebogrgdienc aryl which may be partlally or fuIIy saturated, or

(2) 3-440 15 t o cont ai 1-4
ni trogen atongw?f%&@ﬁgldgf’?nglﬁié/@d 0%? btﬁ?@ﬁw Sﬁéxv\hl ch naﬁl(o)é’
partially or fmﬂth)ylamatqqaré)peml-2 chlmmhenﬁmml)zb@wlmf:tmg 124.8my be substl t ut ed
wth 1-5 SUbStthaéégﬂ}(gsg I%Eﬁgg OAPh(obe C1- 8 al kyl, (2) hal ogen, (3) -OCF3,
(4) cyano, (5) ring ?‘L f (7) -NR4A2R43 (8) -COR44, (9) -COOR45 (10)
- CONRABRAT (manmtﬂhmcomg (12) - SO2NR5OR51 (13) - NR52S02R53, ardd0fz4) -
C(NH2) =NR54, RY4sinlBgvaadtd R54 each represents (1) hydrogen, (2) C-fial kyl,
(3) szcgzal kenyl, (4) C2-8 alkynyl, (5) ring 3, (6) -OR55, or (7) Cl-8

al kyl 8 al kenyl or C2-8 al kynyl optionally substituted with 1-3
substituents selected fromthe following (a)-(d): (a) ring 3, (b) -ORS6, (c)
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- COOR57 (d) -NRS58R59 R53 represents Cl-8 al kyl, R55-R59 each represepgar 2007
hydrogen or Cl-4 alkyl, ring 3 represents (1) C3-8 nono-carbocyclic aryl
which nmay be partially or fully saturated, or (2) 3-8 nenbered nono-cyclic
hetero aryl containing 1-4 nitrogen atonms, 1-2 oxygen atons and/or 1-2

sul fur atons which may be partially or fully saturated, ring 3 may be
substituted with 1-3 of =0 or =S, R2 represents (1) hydrogen, (2) Cl-8

al kyl, (3) C2-8 al kenyl, (4) C2-8 al kyngLAIMS) ring 4, or (6) C1-8 alkyl,
C2-8 al kenyl or C2-8 al kynyl optionally substituted with 1-5 substituents
selected fromthe following (a)-(i): (a) hydrogen, (b) -OR60, (c) -NR61R62,
(d) - CONR63R64 (e)l. -ANRGHEORE GepréfentedNREFEOTREDB, (g) NR69COOR70, (h) ring 4,
(i) cyano, R60-R67 and R69 each represeng® hydyogen, Cl -8 al kyl, C2-8

al kenyl, or C2-8 alkynyl, R68 and R70 eagh rgpresents Cl-4 al kyl, C2-4

al kenyl or C2-4 alkynyl, ring 4 re erfiﬂ, yridinyl, or C3-8
cycloal kyl, ring 4 may be substRl-utped wi 1-5¢of cila al kyl, R3 and R4
together with a carbon atomto whic W 4ached, form C3-8

cycloal kyl, or R3 and R4 each represents ydrogen, (2) Ci1-8 al kyl, (3)
C2-8 al kenyl, (4) C2-8 alkynyl, (5) Cl-© alkyl, C2-8 al kenyl or C2-8

al kynyl optionally it ] - it ] Wt
follow ng (a)-( CP bi:g‘g?&trl ?{nggp E& %kqéﬁgéx@#&%%yg@ggf%%ﬁ%?‘glIr"reg?]é‘s%ﬁ? :
(1) C3-15 mpHenallypubstgpted withe bdpwestabents sgleqtedyipathedgllayaing dar-€iy: £p) O (b)-
fully sat uicesied(cNR'RY, @ -CONRSRIPESRed CORY: f) DR "80,RH (ifilg £ (PLRRY,
aryl contajni &-4 nitrogen atons, "1-2 oxygen atons and/or 1-2Z sulTur

at ons whi chm e partially or fully saturated, ring 5 may be substituted

with 1-5 of - OR71, ELR¥ &l'kad RY eatoreprdsdits ( Bifyafopeh 2NYIrogeyl, 03) €3.84lkahiy!

143715 WboBaR YRR TSL phg it 20 by s b2ed Aa. ook i PRy

from t he grobgpitutedmsthdtd mgpsofuefits selected from ring 1 and -O-ring 1,

(3R) -1 -butyl -2, 5- diox0- 3- - A=y -1 -cycl ohexyl net hyl ) -9- (4- (4-
met hyl am nocar bonyB?Z?egﬁﬁsgétg?ﬁe%%lgz%ﬁ%ﬁ’ met hyl )-1, 4, 9-triazaspiro[ 5. 5] unde
cane, (2) ring 1 represents (1) C3-15 mono-, bi- or tri-carbocyclic aryl which may be

2 3R) - 1- but ylLaz9- 8 09~ Sudrbtel) ol (2)YHr RXYs hiehitfet A B8 Iagi Nl ki Ly ke hidedalXO-

5- di hydr o- EOptaipinghil b nigsagen Hgms, phid gy b REMA Aid/er 12 sulfirgatoms avbishima] Be 5

undecane, padially or fully saturated,

o e A 2 S 2 855 i, o

triazaspi r @258 alkenge ¢HNE2-8 (aynyl, (4) halogen, (5) cyano, (6) ring 2, (7) -OR", (8) -SR™®, (9) -

(3R) - 1- but g e diygy Ot LR 1)L~ B2y - 2R CifeeRPY | 139 - (drddor®, (14) -
SO,NR?R® (15) -NR¥SO.R*, (16) -N(SO,R*),, (17) oxo, and (18) C1-8 alkyl, C2-8
alkenyl or C2-8 alkynyl optionally substituted with 1-5 substituents selected from the

{ following (a)-(e): (a) halogen, (b) ring 2, (c) -OR™, (d) -NR™COR’*, (¢) =NOR?’,

- RY-R® and R**>R* each represents (1) hydrogen, (2) C1-8 alkyl, (3) C2-8 alkenyl,
(4) C2-8 alkynyl, (5) ring 2, or (6) C1-8 alkyl, C2-8 alkenyl or C2-8 alkynyl optionally
substituted with 1-3 substituents selected from the foliowing (a)-(f): (a) ring 2, (b) -OR™, (c) -
COORY, (d) -NR*™R¥, (e) halogen, (f) =NR™,

R*® and R each represents C1-4 alkyl,

R*-R*™ each represents hydrogen or Cl-4 alkyl optionally substituted with
hydroxyl,

ring 2 represents (1) C3-15 mono-, bi- or tri-carbocyclic aryl which may be
partially or fully saturated, or (2) 3- to 15-membered mono-, bi- or tri-cyclic hetero ary!
containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or 1-2 sulfur atoms which may be

partially or fully saturated,
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met hyl sul f onyl am no- 2- met hoxyphenoxy) phenyl met hyl ) -1, 4, 9-tri azaspi r of 5pakWigh
ecane, (5)

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(
4- (4-(pyrrolidin-1-yl)carbonyl-2-nmethoxyphenoxy) phenyl nmet hyl)-1, 4, 9-
triazaspiro [5.5 Jundecane, (6)

(3R)-1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy- 2-et hyl butyl)-9-(4-(2-nmet hoxy- 4-

met hyl sul fonyl am mgfﬁemax)b)ershbswhwét\hw )—Slsubstltgeltts iselzatspifront (5. G]-8radled afie,

ret i su  OAYPEIELEESIS] b FTe RO o) RTS8 srusceeste

met hyl sul f ony azaspi'ro
(8) (10) CONR R NR COR (12) SOﬂ\IR R , (13) -NR™SO,R™, and (14) -

(3R) - 1- but (ﬁi{ g-bqﬁk.‘@xo 3-((1R) - 1- hydroxy | - (tetrahydropyran 4 yl)net hyl ) -9-(
4- (4-(2-net ¢ar bonyl am nophenyl net hyl )phen% 9-
triazaspiro[5. 5] un eand(Ig) each represents (1) hydrogen, (2) C1-8 alkyl (3) C2 8 alkenyl, (4)

(3R)4 |-2 but %dz Qafﬁyﬁ'}l rﬁfg(ﬁ'@}bﬁ?dfzrqwcl-ﬂ(aﬂ@ r@mchuwr @ﬁcﬂ;&%llﬁrﬁﬁ B;)!tic)naﬁy(4
{ r |( az (aSpII’T':E‘ éu %1%;2 L g]grgﬁgl?st L?qg] sns%lected rom the ttg)?lg?v)l(gg Pa) )V(arSE rmgy3 (b) ORq6 (c)

(3R) - I - but yCodB” di )N)Rngg( lR) 1 hydr oxy-1 - eycl ohexyl met hyl ) - 9- (2- (4-
nmet hyl am nocar bony henox % g" 41211 4,9-triazaspiro[5. 5 undecane, (11)
(3R)- 1-butyl - 2, 5-di Xgapges B K¥dr oxy- | - cycl ohexyl met hyl ) - 9- ( 5- ( 4-
met hyl ami nocar bonyIRthﬁ pmésy:ht)s h:ydﬁbg@nbr Ca.zcla&l]aylyo[ 5. 5] undecane, (12)

Oetth
3R)-1-b | -2, 5-di -
gret %yl amu;gcar bony: Oxgnof%sﬁn b}e%% Z?r%%’gﬁ )(%QVE }bﬁﬁécbfrp(eafuéu(yl%r)ﬁmy
(3R) - 1- but \shtupat&d, dirdp 3B (n(enﬁ)eneni mym-oyghm hetery alind heonemniag yil-¥ met dpeh )at@ng, 4-7 4-
met hyl am n%?(?ﬁ%}f){léllx@ BESBXY HRORTY LBRE WHidr mhy be par%altl)r/ b@ﬁﬁﬁ;@a{\ﬂatgé S

] indecane

R) -1 - butyl - 2, 5- di oxwg3-pey &y subshtptedowih [ -3csfci@hex§) net hyl ) - 9- (4- (4-

t hyl sul f I -
(3R Lpentyl- 2 5 G ooy ’“EE“*"“" T A e

Xy- |

i net hyl ami ﬁmgaﬂ,bew@pﬁérﬁ)ﬁ é%% ﬁ%@%ﬁﬁr ¢2% ol mla%%%a}%[ssbst}tméew%é -5
];144 Fhl\/AR s8Bifuends seTéwecmmom(eGommgcia)ﬂg) t(@) Bydrogenl (bMORH, (§ -SeHCt gd) -

romthe Qn 6

(3R~ 1- but WOSRERE 39 Etfi‘g?@fﬁ;ﬁ 3 YR SRR ) AR ERO e B 6. (e
cycl opr opyI net hyl arﬁ ?lBéalabab R phen oeprdssheniytdnegeny IQ1-4 ,2lk9- (0iakepyl of £53 un
decane,
(3R) - 1- buty yfyk di gxo-3-{ (| R)-1-hydroxy-|-cycl ohexyl met hyl) - 9- (4- (4- carboxy
- 2-nmet hoxyphenoxy)Ppﬁém@/Rrr@tah}ytepreﬁemS§-1t4fﬂ&z a4 dkemyl or Cdndelkamd, ( 3)
(3R)-1-butyl -2, 5- d'r ﬁe@éd@ gycﬁ Ay, dft@tsaa%mlfgﬁt hyl ) -9- (4-(4-
nmet hyl am nocar bonyl hox p henyl net h}/ % ,4,9-triazasp iro
[ 5. 5] undecane, (4) r1ng4maybe substltute with 1-5 of C1-4 alkyl,

(3R) - 1-butyl - 2, 5- diggxgu3R{ tddRiret Witk @sdsoh- A9 ©h@KKh rfﬁéymﬂe) atbichédt (s T30PXY

(3R RTINSk B TR PR e N 2 g

C2-8 alkynyl, (5) C1-8 alkyl, C2-8 alkenyl or C2-8 alkynyl optionally substituted with 1-5
substituents selected from the following (a)-(c): (a) ring 5, (b) hydroxyl, (c) %;\O,

ring 5 represents (1) C3-15 mono-, bi- or tri-carbocyclic aryl which may be
partially or fully saturated, or (2) 3- to 15-membered mono-, bi- or tri-cyclic hetero aryl
containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or 1-2 sulfur atoms which may be
partially or fully saturated,

ring 5 may be substituted with 1-5 of -OR”', C1-4 alkyl or oxo,

R”! represents hydrogen or C1-4 alkyl,

a quaternary ammonium salt thereof, an N-oxide thereof, or a sait thereof
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di met hyl am nocar bonyl ) - 2- net hoxyphenoxy) phenyl net hyl ) -1, 4, 15 MAR 2007
9-triazaspiro[ 5. 5] undecane, (6)

(3R) - I -butyl-2,5-di oxo-3-((1R)-1-hydroxy-1-cycl ohexyl net hyl)-9-(4-(4-carboxy
- 2-et hoxyphenoxy) phenyl nethyl )-1,4, 9-triazaspiro[5.5]undecane, (7)
(3R)-I-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-cycl ohexyl net hy))-9-(4-(4-carboxy
- 2, 6-di net hyl phenoxy) phenyl nethyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane, (8)
(3R) - 1-pentyl - 2, 5- di Gke- Snfr{climi - dechidin®xy - tlaiay cl, owkicyl vetdlydigd Frdid- thé - group
car boxy- 2- net h 0X Xp?enoxy)phenyl met hyl )-1,4,9-triazaspiro[5. 5] undecane, (9)
(3R) - 1- but §P2 BEA oxo0- 3- ((1R) - 1- hydr oxy- 2- et hyl but yl ) - 9- ( 4- (4- car boxy- 2-

met hoxypheidxy) pheBR)rkbhiyl-251didx@3t( 1 Rz bbpdmos)3 - @c]qhadﬁnmﬂ@,l) P18 4-
(3R) - 1 but Yleng i bt 8ot L chRb o dhls St rebhy- RN RBEAB s ehAdERRY 1) - O-

(4-cycl opr 6Pyl met h{ARnl -holvh2BotigkpAdnbXly ) bhdneyyrreeseiahexdimetiol }-Pi(4f 4 piore] 5. 5

](gg;jeiagfo 3 Sl(—cj% céro b % 4 Othlad ol- yl:eplly]engxy)})henyhéﬁgh'yo)hl 4.9- tr1azaﬁ€/) 37[5 S]tmdefzne
di net hyl anihocar bofi)-bbrit- éx Bh@'ﬁdﬁ%)p w}ﬂom%ﬁgrhy !133’11) 9- QL‘P-(%zaspl ro

[ 5. 5] undecaienox étl@bammocarbon&l) -2- methoxyphenoxy)phenylmethyl) 1,4

(3R) - 1- buw,;%qz spgl OW 1- hydr oxy- | -€ycl ohept yl'net hyI) 9-(4-(4-

car boxy- 2 aiess Qﬁaﬁﬁ’enyl met hyl )-1,4, 9-triazaspiro[ 5.5 ]Jundecane,
(13%) (3R)2 ié)butyl ?@ ﬂ-lbﬁtyﬁl?,:i-ﬁl()i(ﬂ)ﬁ LRy thodopx-2cmelhg el oms iyl )d9 (4-(4-
car box me e iro ecane,
(10 oy - PSRBT R B %X?ﬂpkf%y?yaémsw I R AESEEa- 4.
car boxy- 2- ¢f) hoxyphé?ib)(}/):pfyéﬁ;él-dnekdsryt(x}R)-llr,thrtoxy-az@stpahyd{oﬁnyﬁahuhgibmaﬂ@l) 9-(4L5)

(SR -t P 0 MBSt ARG e )

(4-cycl [“ami no eno phen | nethyl)-1,4,
1,4,9- tri azmmurocﬁﬁ 5 sldesrdecane, (16)

3R) - 1- but 2, 5-di 1) -9-
g ; %4 - but f]%am nocgﬂ%bpx Bnfy é@albxwd(& i mgérto%%, rzaﬁxgm)ﬁ%)r §1 ?2 yeiﬂ&ghﬂ )-9-(
triazaspir @[eghyg:}qu@gH@oph@g%y)pheny methyl 1,4,9- tnazasp1ro[5 5]undecane,
2 3R%41 but y¥y 2| 5- d'(ﬂS()Ol'-Eut@(iB)dléX@YQQ%h}Hpﬁdp?ngiW@' _ARMoRP-44- y| ) met hyl ) - 9-(

- i sopropyl.a ar
"2 et hoxﬁa}f@%&% TR F Py ety A AS B prel] hodesane, - 145 15
?/?E) 2(])_0t7) (3R) 1-butyl-2,5-dioxo-3 ((IR) 1-hydroxy-1- (tetrahydropyran-4 yD)methyl)-9-(4-

u

-1- but h t 4-yl)met hyl) - 9-
47 (4 (2-mb ﬂ%ﬁ&?%@ff’? RSB Agpuan £yl et ) o-
tri azaspi r erigzsprd(bndiedacme, (19)
(3R) -1 -butyby 2, 5~ dicseRr Buk 23\ aib AL RIM -y - | AR - Al RN L b O
(4- (2, 2-di r&@t@rwplndwpalmammﬂ%@nw%mgthﬁéym@nwfmwywh@mufh%t hyl)-1, 4, 9-
triazaspir @ éa %ean@20)

3R) - 1- but yl t et t hyl)-9-
El- %4 |sgpr%b?9yl car k%iimﬁl @‘HB&é}@ﬁéﬁ%b to(l’aw{l?c rh??’e%rm%thﬁ) g(%rze V-9
9-1ri azaspini®dhiarhinsosi®eaylfherioRHlethyl)-1,4,9-triazaspirof5. 5]undecane
(BR) 1-but 3“1) > d'(%) l%uéy y%) leXO)gd(r(?f\éYI hy&ro?cgrrlag%?oheg%met yzb 4. (g ?Et hyl) - 9-(

(4 ( 2- met hyhegphydayinocabboylphamwixppehehelk . PpheraspmeftSijhndetant, 9-tri azaspi ro[ 5. 5]

undecane, (12) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)butyl)-1,4,9-triazaspiro[S.5Jundecane,
(13) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cyclohexen-4-yl)ymethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane,
(14) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylsulfonylaminophenoxy)butyl)-1,4,9-triazaspiro[ 5. SJundecane, and
(15) (3R)-1-pentyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane.
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(22) _ 15 MAR 2007
(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)nmethyl)-9-(
4- (4-isopropyl carbonyl am no- 2- met hoxyphenoxy) phenyl net hyl )-1, 4
9-triazaspiro [5.5]undecane, (23)

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-(cycl openten-4-yl)nmethyl)-9-(4-(4
- carboxy- 2- net hyl phenoxy) phenyl nethyl )-1,4, 9-triazaspiro [5.5]undecane,

(24) 3 The compound according to claim 1, which is selected from the grou
(3R)-1-but§O 0x0- 3- ((1R) - 1- hydr oxy- I-(cyclopenten 4-yl)methyl)-9-(4-(4
- car boxy- ‘@f HBR yphenoxy) phenyl met hyl ) -1, 4, 9-tri azaspi r o[ 5. 5] undecane,

(25) (3R)-1-butyl-2,5-dioxo-3-((1R)-1- hydroxy 1-cyclohexylmethyl)-9-(4-(4-

ot hyl ;&Znté%‘i(?/%é@w e T L A R ey
(3R) - 1- but {4)- 2, 5- d{3Yel-Buty(-LR) ditxdrj df Byl-hydrpsy-0 heyclohery! methyl 99 4-(4-darbdxy-
met hyl am ”991%&?88%&19%%&?&%}191%@{}1}?}45&&%‘2&9;)‘1}0?5.Sfuhaéc%ﬁé’,i ro[ 5. 5] undecane, and

27
E 3R§ 1- but {3)- 2, 5- d{3dol-Buty{-PRydigxdrdf dyL- hydrwsyﬂnygdhn@ylmtl)yl)99x(i{f(-4 (4-
car boxyphE[}@ﬁ]:& s Bbﬂrh}@ﬁﬁ-}ﬁl %e&o&%ﬁwﬁé@%ﬁé@hﬁ&hﬁgq M@qggﬁ%rol{S% @11116

COﬂpOUﬂd acco to claim

T al kynf) subst (3or bbun-2r-dickse:-((UNRrbydrery I noRibexy! RER I i
R16 have  bhgetRayp h@i%ﬂﬂieﬂﬂﬂgﬁ&lﬂnﬂéﬂhﬂlgdl A D-18hARPR (S, ﬁundEbﬁqecorrpound accor di ng

o or "NEEC O R 2 e R HE E RS sgk agdnls T b

claim1. 6d1nT&ﬂl@yl@mm&ﬁw{mﬂnﬁ@@%dﬂhﬁgyﬁh@n@lﬁpﬁﬁnﬂdmé!ﬁﬁb-&l@-«‘ﬁﬁazbqﬁﬁiﬁ shededane,

nggsth;E/getn L@ s am::r Fﬁg’nf R&@l 555 ‘5‘8@‘?'%#* ﬁhgr%}(nl QYCWWQQ‘?@W%&% 5%38’%8 |OI ng

t o cl ai m 12-ethoesyphanoay)dhengmetng)- bt Sstubstsptrojdrt]enddcana, i ng 3 in Rl | s =0 or

=S. - 146 7;55 MAR ﬁﬁW R@tyi 6*595}8&67% Hi)' Pﬂmr(o‘gmoc%)fc dh%lmpﬁ{‘) S c5BBxy-2

an active | gredi e e “cohpound l{)rese |ng

claim 1, aZ@u@th’J’éplxﬁnamhmmﬁlS@WO 1,4, PerieespirafA- 5@@)@&1@ t her eof or a sal t
thereof. 9(g)A reguy :at)or tp@ﬁtylaﬁ @nﬁsmmioe/mnemfbmlrc%l%ﬁéﬂnmemgn Cdﬂ§4zcmpr' ses,

as an active e _conmpound represented a“(1I accordlng

to claim 1°ar5°’éi3£12 h‘é’f‘%ﬁ’he‘é?ﬁﬁ’ﬂmeﬂm}t ﬂﬁe?’%@flasl)éfﬁ[{lébli@ﬁ%fén% hereof, or a
sal t thereg]). tr:m) I-86Gtyi-at0dioRd- 3a((nh)errﬁydrae§42hamlsm@g 9 @x@@&@bo@pmr di ng

to claim9, 1S a rmaceut i cal COﬂpOSItIOﬂ

for prevenii® 8}?@%“8#}’1@8‘%}{‘%&3’ )?ﬁ‘?g‘tf'ﬁﬁsgm%dg?f?&f‘%eeases i munol ogi c

di Sﬁas es, bm}ap i MaRjetiefiiyt- Qéndnyxchr((ﬂsR)_ bBhidogy-ad-(teiahgdnpsran-4-yl)methyl)-9-(4-
ncconpant el B Pl o BB ERBD BRI Y ShIICES SHASHRIB 1SRRG o,
conprises, (H9 an &R} leranyg2eddiexn-3-({ He-bydround- qy@@e&én@é@)@@ -G-mul a (I )
accor di ng Hﬂn&hﬁiiﬂﬁrgocax%oﬂ&'lai SRR ph AP PhEISRIHy 1) 208 Rh, asBo ™ et di€ane,

thereof, or a sa

(12) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cycloheptylmethyl)-9-(4-(4-
carboxy-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5jundecane,

(13) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-
carboxy-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane,

(14) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-
carboxy-2-ethoxyphenoxy)phenylmethyl)-1,4,9-triazaspirof5.5Jundecane,

(15) (3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy- 1-(tetrahydropyran-4-yl)methyi)-9-(4-

(4-cyclopropylmethylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-

triazaspiro[S.5Jundecane,

(16) 3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-

(4-methylaminocarbonyl-2-methoxyphenylmethyl)phenylmethyl)-1,4,9-

triazaspiro[5.5Jundecane,

an (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1 -(tetrahydropyran-4-yl)methyl)-9-(4-

(4-isopropylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5. S jundecane,
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12. Use of the conmpound of fornula (1) according to claim1l, a quate{4WMAiK 2007
ammoni um salt thereof, an N-oxide thereof, or a salt thereof for the

manuf acture of a nedicanent for prevention and/or treatnent for

i nfl ammat ory di seases, inmunol ogic diseases, hunman i mrunodefi ci ency virus,
allergic diseases, ischem a-reperfusion injury, acute respiratory distress
syndrone, shock acconpani ed by bacterial infection, diabetes nellitus, or

met ?St asi gi8}L3. Uqupﬁ-th{aﬁiz::%@mf@nﬂ((qkmmy@gb@t- ({ﬁetr@l]f}ﬁﬁbﬁirﬁiﬂ4t)|ﬂ)[rﬁ%tﬁﬂzmﬂ91(?- a

uat er nar mmoni um s .t hereof, an N oxj de reqf, .or a ereof for
the manuf d4tETEStBYPEP moa?ﬁ‘ibﬁakslﬁ?‘é‘l"'?hq"!ﬁi?enféymﬁlﬁﬁ’ﬁhyl)sg NCE LI STI NG
<110> ONO tRiIANSPREIEUTu I CasD. , LTD. <120> Triazaspiro [5.5] undecane
derivative nd | nt tal nj the derivatiy s_acti,ve, i ngr.edi ent
<130> mp@%ﬁopaﬂe(qgi‘%@%ltﬁ% 92'{78(35%'1%96‘1’9‘ g‘@ﬁ%@@i@”’k%ﬁﬁ%&gﬂ%' y
Pat ent | n \(d¢(2,22diineths2ii0OpylamaRitacbosyl)-2<@éhoxiiane) hendimethyyilad, 9Sequence

<220> <223> < Artificial Sequence: Forword primer hCCR5Xbal
<400> 1 1%53%3%';3@%18&# l?’;{:"(j)ct agtcta (giatccgttcc cctacaagaa actctcc 37 <210> 2

<211> 37 (2012> DNAR}:A1BiylAY idfaxer al(1Bedulideexy- kigahydropyramd sd e hylpH-(6f
Artifici al 4SeqiepA&aBSYRaRinBphdRky)pRESTRERAD)- £4Q0FaZaspiro[ 5. STundecane,
(21) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-(tetrahydropyran-4-ylymethyl)-9-(4-
(4-(2-methylpropyl)carbonylaminophenoxy)phenylimethyl)-1,4,9-triazaspiro[5.5Jundecane,
(22) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-
(4-isopropylcarbonylamino-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5. 5Jundecane,
( (23) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-(cyclopenten-4-yl)methyl)-9-(4-(4-
carboxy-2-methylphenoxy)phenylmethyl)-1,4 9-triazaspiro[5.5]undecane,
(24) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cyclopenten-4-yl)methy!)-9-(4-(4-
carboxy-2-ethoxyphenoxy)phenylmethyl)-1,4,9-triazaspirof 5.5 Jundecane,
(25) (3R)-1-(2-butyny!)-2,5-dioxo-3-((1R}-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)butyl)-1,4,9-triazaspiro[5.5]Jundecane,
(26) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1-(4-(4-
methylaminocarbonylphenoxy)phenyl)ethyl)-1,4,9-triazaspiro[5.5]undecane, and
(27) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1-(4-(4-
carboxyphenoxy)phenyl)ethyl)-1,4,9-triazaspiro[5.5Jundecane.

4. The compound according to claim 1, wherein R! is C1-8 alkyl, C2-4 alkenyl,
or C2-4 alkynyl substituted with -COR®, =NR", or =NOR®®, in which R®, R"* and R*® have

the same meanings as defined in claim 1.

5. The compound according to claim 1, wherein at least one of substituents of
ring 1 in R! is -COR', oxo, or =NORY, in which R'? and R* have the same meanings as

defined in claim 1.

6. The compound according to claim 1, wherein at least one of substituents of
ring 2 in R! is -COR™ or -C(NH,)=NOR™, in which R** and R** have the same meanings as

defined in claim 1.

7. The compound according to claim 1, wherein at least one of substituents of

ring 3 in R’ is =0 or =S.
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8. A pharmaceutical composition which comprises, as an active ingredient, the
compound represented by formula (I) according to claim 1, a quaternary ammonium salt

thereof, an N-oxide thereof, or a salt thereof.

9. A regulator of a chemokine/chemokine receptor, which comprises, as an active
ingredient, the compound represented by formula (I) according to claim 1, a quaternary

ammonium salt thereof, an N-oxide thereof, or a salt thereof.

10. The regulator of a chemokine/chemokine receptor according to claim 9,

which is a CCRS antagonist.

11. A pharmaceutical composition for prevention and/or treatment for
inflammatory diseases, immunologic diseases, human immunodeficiency virus, allergic
diseases, ischemia-reperfusion injury, acute respiratory distress syndrome, shock
accompanied by bacterial infection, diabetes mellitus, or metastasis, which comprises, as an
active ingredient, the compound represented by formula (I) according to claim 1, a quaternary

ammonium salt thereof, an N-oxide thereof, or a salt.

12. Use of the compound of formula (I) according to claim 1, a quaternary
ammonium salt thereof, an N-oxide thereof, or a salt thereof for the manufacture of a
medicament for prevention and/or treatment for inflammatory diseases, immunologic
diseases, human immunodeficiency virus, allergic diseases, ischemia-reperfusion injury,
acute respiratory distress syndrome, shock accompanied by bacterial infection, diabetes

mellitus, or metastasis.
13. Use of the compound of formula (I) according to claim 1, a quaternary

ammonium salt thereof, an N-oxide thereof, or a salt thereof for the manufacture of a CCRS

antagonist.
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<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Revese primer

hCCR5Xbal

<400>2

agctagtcta gagtgcacaa ctetgactgg gteacca
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