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(wherein all the symbols have the same meanings as defined hereinafter),
quaternary ammonium salts thereof, N-oxides thereof, non-toxic salts thereof,
the methods for preparation thereof and bharmaceutical compositions
comprising thereof, as active ingredients.

BACKGROUND ART

Chemokine is known as a basic protein having endogeneous
leukocyte 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.

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
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expression of SLC (J. Exp. Med., 189(3), 451 (1999)).

MDC, TARC and its receptor CCR4 play an important role in the
migration of Th2 cell into topical sites in immune and inflammatory responses in
which the Th2 cell is related. In a rat fluminant hepatitis model (P. acnes +
LPS), an anti-TARC antibody suppressed increase of the amount of ALT in
blood and increase of the expressing amounts of TNFo and FasL in the liver
and also improved lethality of the rats (J. Clin. Invest., 102, 1933 (1998)). Also,
an anti-MDC antibody decreased the number of eosinophils accumulated in the
lung interstitium and suppressed airway hypersensitivity in a mouse OVA-
induced airway hypersensitivity model (J. Immunology, 163, 403 (1999)).

MCP-1 and its receptor CCR2 are related to the infiltration of
macrophage into inflammation sites. An anti-MCP-1 antibody showed an effect
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Helper T cells which take charge of the central of immune system are
mainly infected with HIV. It is known since 1985 that HIV uses the membrane
protein CD4 expressing on the membrane of T cells in the infection (Cell, 52,
631 (1985)). The CD4 molecule is composed of 433 amino acid residues, and
its expression can be found in macrophages, some B cells, vascular endothelial
cells, Langerhans’ cells in skin tissues, dendritic cells in lymphoid tissues, glia
cells of the central nervous system and the like, in addition to the mature helper
T cells. However, since it has been revealed that the infection with HIV is not
completed by the CD4 molecule alone, a possibility has been suggested on the
presence of factors other than the CD4 molecule, which are related to the
infection of cells with HIV.

In 1996, a cell membrane protein called Fusin was identified as a
factor other than the CD4 molecule, which is related to the HIV infection

-3-



t he di seases of which their therapeutic nethods are

nost earnestly desired in recent years. Once

infection with HHV is conpleted in a CD4-positive C?

which is a principal target cell, HV repeats its 8 AUG 208
proliferation in the body of the patient and, sooner

(SYiehdd, 9'72 8?1!?'199@)'))’ Iﬂﬁé& E:Qb{ P%&ﬁ'{dt tH8 SEEH ﬁ'}&‘ﬁﬁcule is a
h

re‘ére% Gosmehe XS BRY BEsFSlal S st (hprbicier joferred to as

"Smél-uc)sdlntaddjm dt wag eonfighed alsain VitrdBhattRE BDF-1 specifically

o FRERN o o, QB S0 G0 N, a2

83 18880 sThat isait ismcongideneddthabthend\ indedtidnewasiinibited by the

S DRI CXOPHABBIT AR AN g o

fosinfeciingsesliscaposi sarcona and the |ike mali gnant
tunors. A8 ét"ﬁl‘?atrtﬁﬁé rii Wak N EetveY&d @h’é?l atn'E)?r'i &kine receptor

s for Al DS, e been
cfRe. Whisth /& 2 treater i RARTES, NS 1a el g ionSafiskd at the
tlme\oéltlseawife@tmmwltmaaﬁacwdﬁimbettﬁtfpl@(RB) HI\{S&BAce, 272, 1955
1995 bitor and (2) prevent or alleviate opportunist stic
( Qttl ons by the adm nistration of a drug having
| rrrrunop‘&@ﬁd%@iy substances whichHeam eoripete With GKCR4 arakE€CRS

foF egct?re\ﬁﬁlchfl‘%n&ﬁ@& lhﬂ-ll? r‘llel%'gH\Mﬂﬁ glﬁﬁg@ﬁ %%gﬁyﬁnﬁbﬁﬁe\\/}o bind to
&4 and Gehdreaudd beeeme; HiVonieddioprisbibitacs. oflsphthere is a case
m'WIﬂblﬁ éﬂ@w%ol'écgl%ir|c%m;ibddaeinlti&il?‘€ﬁdc%ﬂe(é§ebé an\"_l-?lv infettion

anmi_no
intbAG" s iaRiaaly & GRCS Snfaganitd B aMeRicines dnd2iLA998)).
macr oplBagexi ors theealBov it is, consai_emédi!thatrtdetchefnciadmet/ghemokme
1 ndriti
 reféptols e BRiF L ls%s'hﬂg i), it GRES4A Py
mfe@tloaufogpgamﬁlgntjlsmmsndere that theiviare celated toitberimhibition of
vdﬁ@u@%ﬂarﬁnﬁ%ﬂysdlsé’&’&v %Ethnﬁé %Sﬁlctdé}ﬁw%tf‘ﬁﬁeﬁetgg‘@é\j\ eéPllerglc
t hat [ nf
d@%%@ﬁem %%@Pwk"wuaﬁpﬁrQIUOﬁasall?éelﬁ ewggm t,cd
ga:sltlrobheerlti@raﬁteméehk@f) él@ﬁfetmlgrtﬂbbltﬁﬁtlé hﬁbh&dﬁ@atﬁ@%epatltl
re ed to the
oo Do, A R crnib B S i IR
isghemia- merfudgmtlnmryedn shse treatraentoof roultipte sdiervsis)aldadtive
cofBs S5UE redfitibry distrés L fthrbmd, RRokk ¥ctShpShiedby bacterial
infection, diabetes mellitus and autoimmune diseases, and transplant rejection,
immunosuppression, metastasis prevention and acquired immunodeficiency
syndrome.
On the other hand, in specification of W097/11940, it is described
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[wherein R'is formula (1) or (2) :
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(wherein G is a bond, C1-4 alkylene, C2-4 alkenylene, or -CO-,

A ring is (1) C5-10 membered mono- or bi-carbocyclic ring or (2) 5-10
membered mono- or bi-cyclic hetero ring containing 1-2 nitrogen atoms and/or
1-2 oxygen atoms)

R%is
(1) C1-4 alkyl,

(2) halogen,




(CH2)mY / N, RY (CH2)IY (Y) 5 18 AUG 21 (wherein, nvY
or 1Y are each independently 0, 1, 2, 3, 4 or 5 Rl is
hydrogen, Cl1-8 al kyl, C2-8 al kenyl, C2-8 al kynyl 18 AUG 2008
etc., W is a single bond, Cl1-3 alkyl or C1-3 alkyl
substituted with oxo etc., Q¥ is -NR2-, -0-, -S,

(3E§ﬁmb: or -S2-, XY is a single bond, Cl1-3 alkyl or
1-3 al kyl substituted with oxo etc., YY-ZY ring 1is

(4pHiEEromeEht nyl or hetero aryl, with the proviso that

(5 t@R_é_efi nition of each synbol is an excerpt

(65)% pally.) are useful as nodul ators of the chenokine
€ tors. DI SCLOSURE OF THE | NVENTI ON The present

(7) NRMR s have investigated to find conpounds

@8 gg@ldé};t{izng chenoki ne/ chenoki ne receptors, so that the
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(9beCONRRREVed by triazaspiro[5.5] undecane

(@,&[S@QQRW@SM the formula (1). The present invention
rel atgs t 1ia') a triazaspiro[5.5]undecane derivative
(135 -NRe la (I) (1) [wherein RL is fornmula (1) or
(1e2)scOoRY, (Rn I (2) (R6)n (wherein Gis a bond,
“8&% alhié)yl ene, C2-4 al kenylene, or -CO, Aring is (1)
“382Renber ed mono- or bi - carbocyclic ring or (2)
(18) 29(S@sRBer ed mono- or bi-cyclic hetero ring

(189 &2 A sdbtithied ]S RuBLATENPSLEfed from (a) -OR®, (b) -NR'R™,
and (c) Cyc 1, or
(16) -NR¥COR?,

wherein R8-R'7 are each independently (1) hydrogen, (2) C1-4 alkyl,
(3) Cyc 1, (4) -OR?, and (5) C1-4 alkyl substituted by a substituent selected
from (a) -OR%, (b) -NR®R?, (c) -COOR?, and (d) Cyc 1, or

R and R™, R and R, or R" and R'®, are each independently,
together with the nitrogen atom to which they are attached form a 5-6
membered mono-cyclic hetero ring containing 1-2 nitrogen atoms and/or an
oxygen atom (wherein 5-6 membered mono-cyclic hetero ring may be optionally
substituted by C1-4 alkyl or hydroxy),

R22 . R% gre each independently (1) hydrogen, (2) C1-4 alkyl or (3)
C1-4 alkyl substituted by C1-4 alkoxy, or

R% and R?* together with the nitrogen atom to which they are
attached form a 5-6 membered mono-cyclic hetero ring containing 1-2 nitrogen
atoms and/or an oxygen atom (wherein 5-6 membered mono-cyclic hetero ring
may be optionally substituted by C1-4 alkyl or hydroxy),

R'8 . R?' are each independently C1-4 alkyl,

R? is (1) hydrogen, (2) C1-4 alkyl, (3) Cyc 1 or (4) C1-4 alkyl
substituted by a substituent optionally selected from (a) -OR*, (b) -NR*R*, (c)
-COOR?, and (d) Cyc 1,

R?® is (1) C1-4 alkyl, (2) Cyc 1 or (3) C1-4 alkyl substituted by a
substituent optionally selected from (a) -OR?? , (b) -NR*R?, (c) -COOR?, and
(d) Cyc 1,



1-2 oxygen atons) R6 is (1) Cl-4 alkyl, (2) hal ogen,

6 1 8 AUG 21 (3) nitrite, (4) trifluoronmethyl, (5)

-OR8, (6) -SR9, (7) -NR1OR11, (8) - COOR12, (%) AUG 2005

-CONR13R14,  (10) -SO02NR15R16, (11) - NR17SO2R18

(12) -S(O R19 (13) -S02R20, (15) Cl-4 al kyl
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28 ks t t

ificiialiel 53¥§Rat$§§#3§b%?h e CyeuR, 3 oM e
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and/ or Bafing X1y T6-8rREmbehay ﬁidho5c£b Ry or ([2) 5-6 .
m%mp) cﬁr%!.g'n%y E?%J%rr?ﬁ;éﬁqqﬁgg anPammg 1-2 na{roalen g’t%mss an /to(raan

oxygen atom,

R’ is C1-4 alkyl or halogen,

n is a number from 0 or 1 to 4 and m is a number from 0 or 1 to 4),

R?is (1) C1-4 alkyl, (2) C2-4 alkynyl, or (3) C1-4 alkyl substituted by
a substituent optionally selected from (a) -OR*, (b) -NR*'R*? and (c) Cyc 3
(wherein R¥- R* are each independently (1) hydrogen, (2) C1-4 alkyl, (3) Cyc 3
or (4) C1-4 alkyl substituted by Cyc 3, Cyc 3 is (1) C5-6 membered mono-
carbocyclic ring or (2) 5-6 membered mono-cyclic hetero ring containing 1-2
- nitrogen atoms and/or an oxygen atom (wherein C5-6 membered mono-
carbocyclic ring or 5-6 membered mono-cyclic hetero ring may be optionally
substituted by C1-4 alkoxy)),

R® and R* are each independently (1) hydrogen, (2) C1-4 alkyl, or (3)
C1-4 alkyl substituted by 1-2 substituent selected from (a) Cyc 2, and (b)
hydroxy (wherein Cyc 2 is (1) C5-6 membered mono-carbocyclic ring or (2) 5-6
membered mono-cyclic hetero ring containing 1-2 nitrogen atoms and/or an

oxygen atom), or R® and R* together to form
H

..

R
(wherein R% is C1-4 alkyl or Cyc 2), and R® is hydrogen or C1-4 alkyl],

a quaternary ammonium salt thereof, an N-oxide thereof, or a non-
toxic salt thereof,

ii) a compound of the formula (I) according to the above i) wherein R®
and R* are hydrogen,
iii) a compound of the formula (1) according to the above i) wherein R? is

hydrogen and R* is (1) C1-4 alkyl or (2) C1-4 alkyl substituted by 1-2 substituent
optionally selected from (a) Cyc 2, and (b) hydroxy,
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R22 - R25 are each independently (1) hydrogen, (2)

Cl-4 alkyl or (3) Ci1-4 alkyl substituted by Cl-4

al koxy, or R23 and R24 together with the nitrogen at bf AUG 20
to which they are attached forma 5-6 nenbered

nono-cyclic hetero ring containing 1-2 nitrogen atons
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todgdther tdRRBR24, (c) -COOR25, and (d) Cyc 1, R28 is (1)
Cl-4 alkyl, (2) Cc 1 or (3) HL-4 al kyl substituted by
a substituent optionally ect ed from(a) -OR 22 ,
(b) -NR23R24, (c) -COOR25, (d) Cyc 1, 7 18 AUG
2005 Cyc 1 is (1) Co-6 nenberBa nono- car bocyclic ring

(WRErdig R his tHE SBRTCHeBRMY ﬁs/eénﬁedtaé@srawg tdGhe above i)),
contal nin 1 ni trogen atons and/ or an oxygen atom

V')(V\/nere|an° W&@cl ic ring or hetero ring may be
(1ppti OHQBR 1-Buths2 Stdibrel-30(1 R hyadréxy2-mbthyigepyl)-Orbenzyl-

9 1) hyd

1 %%?ﬁ%@éqm?%%] Qéqz 'efi Sﬂl kyl ynggtelnt ut (eg) bCla4 Aot
(2)5ubst i (BRI -elyle? Hedioxd-3effl Rl -hydRagy-2- meyhytpmwkg4(6-

W@ﬁoﬁ[ﬁ% 9 1@9 tiltb pl@5§]@n , =9,
(3)mno c43BydyutyE2 |5r¢tg><@n3 Q(i;)*é Wdrﬁﬂhﬁéﬁsﬂwﬁjﬁfﬁew) 9-(4-(4-
mé%ﬁ?&%?héﬁ}l@prhémﬂg@%\ﬂﬁﬂ 2, Qdridzadp I’rbfﬁ 8 aeaamrs
(4 ?s a néﬁ%@ 1%&%‘?@ %9%3( 13?35})1%91%5 ﬁ?’gﬁ(;%&
. methokypleerloxy)pRendmetiy!)=1;449-alidadspiro . 5Ithéca|hdxynyl
&P (3) SRA-Rldiid, 524BRE ALY §9-1?Hydroxy-z-methylpropyl)-g-(4-(4-
fluorophenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5}undecane,

(6) (3R)-1-butyl-2,5-dioxo-3-((1 R)—1 -hydroxy-2-methylpropyl)-9-(4-(4-
chlorophenyloxy)phenyimethyl)-1,4,9-triazaspiro[5.5]undecane,

(7) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-
(phenylcarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(8) (3R)-1-buty!-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(1-
phenyl-1-hydroxymethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

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

(morpholin-4-ylcarbonyl)phenyloxy)phenyimethyl)-1,4,9-
triazaspiro[5.5]undecane,

(10) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(6-
methylpyridin-3-yloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(1) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-
(pyridin-1-oxido-3-yloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(12) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
hydroxypiperidin-1-ylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,



a substituent optionally selected from(a) -OR30, (b)

-NR31R32 and (c) Cyc 3 (wherein R30- R32 are each

i ndependently (1) hydrogen, (2) Cl-4 alkyl, (3) Cyc 318 AUG 205
or (4) Cl-4 alkyl substituted by Cyc 3, Cyc 3 is (1)

C5- 6 nenbered nono- carbocyclic ring or (2) 5-6

(18} Toer QgRNPOBGNS, &098139((‘1’R5J1E}Wd?rQW-Q'-rﬂéﬂﬁlldro 8- -(3,5-
CRhEC S A oS B it o
(mpno cxeR 2 6-dibRe-IHIRP4 mmromLmethwprbpyi)iga(mests-
trlﬁzeaméagﬁzo réthxﬁg‘]g tré%ggéle [% hn nder%e’ndently (1)
(18ubst i t(BRyd- tblytyllz,ﬁ -dioke-3-{( IR -sydrexy-2emethylpropyl)-Oy-(4-
ﬁ@@%gﬁo@%e@f&ﬁéﬂew ?1 PG- tﬁiif)%p 6%‘3 %ﬁgcane

(16bno- cyBR)-d-bretyk? §5- dlpng&:«mRén myﬁtgoxy -2-methyiryerybtSods(4-
m@ﬂ'@/\tﬁfolgﬂ V%I%Wﬁﬁ: Frﬁéﬂ\ylz:-qu Qﬁrlaﬁé’sdﬂ‘b[ﬁa %Wdlﬁfa ng0 form

(177} hydr(§ eytyEa 'am-y% élﬁﬁa d@ﬁf@%&% QHZIRJRPM&%E%-@-

metH @%ny@hehylexymﬁehbmahf/l) 104, Qarlampltdpﬁlst}umdane

B3 £ RS oy FABRIRRE Ll KT AR 2 hEASERU iRy o
cymnophpnylmdy)phehﬂme‘tbyl)ﬁ:lL@Q{ttlazmm(ﬁﬁhgide@anae above
("SGR S M b ool
pnvlan@)nhpny elbybd 4.9drazagpigfs.SJundae@neb) hydroxy, 8
(2b% QPGd. %ﬁ@ﬂ -Histyl-2, scaisfa@iaﬂmRﬁ 1T-I‘i\ﬁir699?-@-ihétl'{x 4;)ropyl) -9- (3 5-
dnme@@eew?%m?goxmew%mr#qz%‘* GV 4G Akl
triaghspird[85%uhdegahepnal |y sel ected from (a) Cyc 2 and
@49 Y4B Y butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-
dimethyl-1-(4-methylsulfonylaminophenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(22) (3R)-1-butyl-2,5-dioxo-3-((1 R) -1-hydroxy-2-methylpropyl)-9-(3,5-
dimethyl-1-(4-(2-(N,N-dimethylamino)ethylaminosulfonyl)phenyl)pyrazol-4-
ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(23) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-
dimethyl-1-(4-(pyrrolidin-1-ylsulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(24) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(6-
methylpyridin-1-oxido-3-yloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(25) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
hydroxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(26) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(6-(4-
methoxyphenyloxy)pyridin-3-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(27) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropy!)-9-(3,5-
dimethyl-1-(4-(methylaminosulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane,
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v) a conpound of the formula (1) described in above i)
which R3 and R4 together to formH 26 R (wherein R26

has the same nmeaning as defined according to the abgvgus 2008
i)), vi) a conmpound (1)

(3R) - 1- butyl - 2, 5-di oxo- 3- ((1R) - 1- hydr oxy- 2- et hyl pr opy

(2 B% 9- be(BR&)H b&tyﬂz% diokaZREAR) A ﬁycﬁbw@eﬁ@wp,b%w 9-(3,5-

S P S S et nibeymishsalond ohenydpyrazol-
lmetr%ﬂyhmiﬁyéiasblré[sasmhdeéml ro[ 5. 5] undecane, (3)
(2@)3152“ é@ﬁ;%ng&lp@?%glagpj% g(l g-iﬁ) l}droxy-Z methylpropyl)-9-(3,5-
dimetidxly (&2l dooxy etiytarhimesuljonyYphengh pyraaebs yimethyl)st,4,9-

tf'gﬁgﬁmﬁ %lgmst(% E) 1-butyl-2,5-dioxo-3-((1 R-1

ropyl) - (3-
(31 hoxﬁmwb@wﬁmewp@«nfj«)ﬁ - hydromy-2-mgthidpiopy]) -6, 5-

d&ﬁ&hyrbnlnhbaérban§r2ﬂhéﬁwp§réz(ol43)|m?ethyl) -1,4,9-
| propyl)-9
t”ﬁF%%?EPZ%é&W' henyl methyl )-1, 4, 9-tri azaspi ro[ 5. 5] un
(3§€;cane (3R)B)-b (YRR ;5L diondy3-((2 R)-1dhpdroxp-2L fbthylpropyl)-9-(3,5-

PR DO Ve ArRos dreiphenyinyragpit-ypsthy)-
1, a&uraﬁagp(rdl)ﬁ Pé];mi?;ar;mt yl -2, gld:(‘;;(o 3-((1
(3 hl ?/( ﬁl))gﬂb v MOPB-OJQK r8x¥2meth Ipro gg 35-
??D &% -Ca- op%lgm)pﬂ:%lwbgny&@*@wbsng ﬁ/ -

tnBia i etafe! hyl propyl) - 9- (4- (1

<s@282]y'u4é§§ff N U
mehylsuifyrddphenylexyphemydmethyl)-1 ,Q—Mw(zasplro[s 5Jundecane,
CTRRAR R ﬁgwgfg;ég&ra&usott?%'1°ﬁyaretzwmmw obyf:oks-
dl(r@ftt)ylii-(A;(ryJ -dirgethylaxaingsyl{onyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
trﬁia#flzg a'ﬁ%} hyl propyl) - 9- (4- (61 i0

(35?5] undﬁh@ﬁegutyl R, 5oé%;<prhe?(¥k5m1 ﬂ%gox metwlﬁr%é%% (r g
dimethyl-1-(4-(morpholin-4-ylsulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane,

(36) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
aminocarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(37) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(38) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-
dimethyl-1-(4-methylphenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(39) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-
dimethyl-1-(4-(N,N-diethylaminosulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane,

(40) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropy!)-9-(3,5-
dimethyl-1-(4-(4-methylpiperazin-1-ylsulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
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(11) (3R)-1-butyl -2, 5-di oxo- 3- ((1

R) - 1- hydr oxy- 2- net hyl propyl ) - (4 (pyridin-1
- oxi do- 3-yl oxy) phenyl met hyl ) -1, 4, 9-tri azaspi r o[ 5. 5] AUG 2008
ecane, (12) (3R)-1-butyl -2, 5- d| oxo-3-((1
II;{)dl hydr oxy- ;yrrelt hprr%gngzpﬁ (4- %Qyﬁbhyrﬂ»g
(41ydr 0X LhehyR2 |5-AibRBIZIY thiigtoByh-O-@zéhloro-
3-5?9%13% gﬁ& pygggoriﬁl ﬂg@]f@ﬁ (|14 9%&65&)"0}5 5]undecane,

-1- h)(GR()Lxl},lbtiftyhrz15I9(}1bm§4c&9¢(h[R)?1 Hy&iroxy-2-methylpropyl)-9- (Z3a53-
d'meﬁﬁ‘is[' UL (R e RS B avsFordls-ugtiy 1 87 5
trijxaspitofasdundezanes hyl propyl )-9-(1, 3, 5-

(4?3;; e R Bak2 5 digxo 3((1R)-4-hydroxy-2-methylpropyi)-0-(3,5-
dl(r@[tt)yljj. é,-l(&hy@ogygﬁhumlgogqrponyl)phenyl)pyrazol 4-ylmethyl)-1,4,9-
tnBianosul Ie%ﬁﬁst hyl prog.\/l) 9- t(ﬁ (4-
r| az r
(4?? RSB ES LY b AT ook o a8 -
-dm’remylammo’:)eﬂwtdl?hﬁcanmlpln}lt)ﬁhslélsﬂylg)dyngenylmethyl)-j ,4,9-5
. i X enyl ne - -tria r :
t“g?%%ﬁ °i§ﬁim%&?)g‘ ys?z 1 but |y2 5- di oxo- 3- sf?s% g[
(45hydr o>(9R2-1ﬁbmﬂyy2;5rdipyo-)3-QiR 1(hydroxy -2-methylpropyl)-9-(4-

(pgﬁ{hlrrr\?(% deﬁ%rghﬁ?%kgw)f @ht‘ﬁ%? @Pcﬂw&uﬂdec@ane
( )3R) 1- (BBt);ﬂl-btztyEZ&-@msO*ﬁ ({R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
ano W);ﬂwé@lrﬁéﬁ\vbﬂpl{g)-tr@zééplfdts .5]undecane,

(433’t St Q&Pgﬁ%%g%é J-3gVdroxy-2-methylpropyl)-9-(4-(4-
méfhylpHenyldxy) pteridrdethwt)- 34 (9-ttiazaspiro[5.5]undecane,
- M?é)henyl(?ﬁ()»ﬁ% @@Hlbﬁ&?é(ih%qgﬁi&rox%Z -methy ﬂ%'ogYI&

dimethyl({1>(8.4 czyﬁ)orqpimn )pyﬂa@lﬁrsd &) - 1 -hyd
tr,régéy gg,_)mdéyagg I) 9- (3, 5 d |rrethyl - (4- hyd
(49) | azas@%)a% f géai'eﬁﬂge 571 Aydroxy-2-methylpropyl)-9-(3,5-
dl(n%"fhl I-’IE- Min—ZTW)p ra:z>o¢l43jh(n€alhyl) 1,4,9-triazaspiro[5.5]undecane,
o o AR MRS RSB 2 et ngpY 80
ditrieghyl- 11(44n@thylammpb¢m{|ﬂlﬁlmmlré-yl(r@2byl) -1,4,9-
trn&fﬂpl#}?%&dﬁd&aﬁed' 0X0- 3- ((1

| pr 3p E{

(541 met hy(BRj- 1(-b,uty122(5y\a/noxo &1 )-1 hydroxy-2 methylpropyl)-9-(4-
cySidtiexgidxybRehyimethiiyh and-iasdsbrold. S lphasganeyr azol - 4-
(62) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-
(3,4,5,6-tetrahydropyran-4-yloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(53) (3R)-1-butyl-2,5-dioxo-3-({(1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
methoxyphenyimethylaminocarbonyl)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane, :
(54) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-
(cyclohexylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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ylmethyl)-1,4,9-triazaspiro[5. 5] undecane, (23)
(3R)-1-butyl-2,5-di oxo-3-((1

R) - 1- hydr oxy- 2- met hyl propyl ) - 9- (3, 5- 18 AUG XS
di met hyl - 1- (4- (pyrrolidin-1-yl sul fonyl)phenyl) pyrazol -
4-ylmethyl)-1,4,9- triazaspiro[5.5]undecane, (24)

§53R) - 1- (3R) y‘i-b@tﬁ-%-@l&«ﬁs ﬂR) 1-h roxy-2 meth Ipropyl)-9-(4-(4-

(pyisrﬁjfawy*} ) ﬂ%\%%&% IR L

triazasggiro[5(8]ondé@& e, 1- but yl - 2, 5- di oxo-3- ((1

), G o SRS ke melndron - 6
dlmﬂibﬂn{vﬂ-(ﬂgeyommyl pympyn-yhnetl'tyll)eké Btrigzaspiro[5.5]undecane,
T, AP Uy 2 o 0
d'[@t &%&%meny phery )nyr@apw-ytngtrwi)om B- ((1
tnat?r%?uhrb{e ;uudé?cami hyll gﬁn opyl)-9-(3, 5- 270 |
e R ST S S RN AR i
digriEhyl¢ BR)-benbyibxyecatbbnylpipevidir-44yl)pyrazol-4-ylmethyl)-1,4,9-
tn?kﬁ%e E%Iﬁ%iffﬁ(@l :'rE%/:ﬁplr opyl()2 Sh) ((j?oiyet hyl ) am nosul f ony
(99) pheny(3yt-autyl-245- dIOXO 3-((1R)-1-hydroxy-2-methylpropy!)-9-(4-(4-(2-
hydrm?yéméban% 60%65}/26@&@”6)%%?&9’%%}1?4 9{29)
t”go ('EBI@% ?He?qarl:fér opyl ) - 9- f(Fg 5hy‘$’:£e§dh$/r:@1 Soyoas
(60§4- (2 mbum aAivxa B W1IR) M- g RpyH-9.(318
b%\}l 1lgﬁ{nﬁth;g bégigcﬂﬁyy@zof‘iyl%emyl) 1.4,0-
trnahgspnco{ij&um:ﬁd@ﬂepr opyl)-9-(3,5- dinmethyl-1
O T A bt T
h)(dgq:qyme ethyl)-Rp &trlazaspuro[5 5]undecane,
(6 ydroms;-ms&ﬂwbw GI@Xb)3— 1S§~15h dib h&ﬁbtrﬂylprop
Jnym&saﬁ@smu' s e e
(683R) - 1-BS)VI-batyb2 E-dioroB-(Z-inethylpropyl)-9-(3,5-dimethyl-1-(4- (N N-
dlﬁ)e'tﬂylg%%cg’c?%bgnﬂﬁﬂ@ﬁww&o‘ ) y?mg?hy?) 1,4,9-
triazaspiro[5.5]Jundecane,
(64) (35)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(4-
(pyrrolidin-1-ylcarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(65) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(4-
(morpholin-4-ylcarbonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane,
(66) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-
methylsulfonylphenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(67) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(4-
methylsulfonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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di met hyl - 1- (4- (pyrrolidin-1-yl carbonyl)phenyl) pyrazol -
4-ylmethyl)-1,4,9- triazaspiro[5.5]undecane, (33)

(3R) - 1-butyl-2,5-dioxo-3-((1 18 AUG 2008
R) - 1- hydr oxy- 2- met hyl pr opyl ) - 9- (4- ( 4-

met hyl sul fi nyl phenyl oxy) phenyl nethyl )-1,4,9-tri azaspir

(6%@ daéf-@lm yl-2 tsﬁcﬁa;xé 3Rp- éemwmgﬁl)—@ @ smnau{y( 1-(4-(2-

jy?)@ih)(?lwrrq?nos ‘fgnylg)a/he?nyﬁpyrazol 49'ylmethyl) 1,4,9-
trideabpiR] b Blurdecans) f onyl ) phenyl ) pyrazol - 4-yl methyl)-1, 4

6P - 1. (6T RoUTk2 5RRRE3 R ety ibtopy)-0-(3,5-dimethyl-1-(4-(4-

mé@hylpnpgr@zwy-)@Mfeny%ptPeM)fyyalxmlf?Imelthyl)h1 4, I9- -
rphol i n sul fon n -

tngi{%ﬁ%? r&féi; gg |torl azas y 5] uﬁd)egaﬁey %g%; a0

(7O§R) 1( 9 -ﬂkbtﬂyBZ @rdj%o{& Lk)ylgropy 1)-9-(4-(4-

C144 94tr|azasp|ro[5 5]undecane,

oo e
I&y)ﬁhéwlfr@twl% miwéza"smw[a 5Rnfdedrie,
(7g§p| e ﬁ@ﬁtgf’gﬁe Q%S@X%EW&%WEW%S‘ 8 dtmétrn-r (43@-
h)(diéa)yeth}darrymgcarﬁemiyl);pmrql)pymza)-4 <yimethyl)-1,4,9-
trla%% @Wﬁfpr?gﬁg? Z §/I3ngt h)o/li )rretlhz/fl 1t riazaspiro
(7B 5] ur{@BE AUt -2 SOt 2onelyRronyB-thid ol ORISR
ylcé\%ﬁ@h phehyisk )})Nh?’iﬂrl%lﬁylﬂ @D- ﬁwaz‘ébﬁ'@b[@%]uﬁdeéé’né N,
74 1 & aégig" Dty O“ﬁa@a@gﬁﬁe}%%% B R GHA Ja% v N-
d|éﬂti?]arﬂunbsuIidmﬂ),pﬂi‘redyk)ptyrazelé{-ylmethyl) -1,4,9-triazaspiro[5.5]undecane,
(78 L #ﬁéi)ﬁyﬁ&( IR gil)neﬁnﬁ]&fﬁyl) -9-(4-(4-(2-
hydjozsyet yﬂamu)mhwylmhe&wlﬂwm hanytmethy)-148-9-
t”?é?&ﬁgs{l Q@cghgndecane - 11 18 AUG 2003 (41)
utyl

T8 -1 hﬁsaﬂyb@tyha%n&pmépéa eiaropH) S -(4-(pyrolidin-1-
ylSar®hply izethyl)-y dnetrindaspitolb. Sluhdécases pi r of
(72) ] “”S@‘ﬁg blgyﬁét%?ﬁg;ﬁg peﬁ %‘é@ﬁ;’ g;%g?l)cﬁ 5 Bzffmbtiy1-1-(4-
(cglclnhehyianﬂnqwfpwbmmyl)pynaml-éwmf@ﬂw)-EHeerI ) pyrazol - 4
tria¥ &% B ardebate,
(78) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(4-(3-
methoxypropylaminosulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(79) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-
methylsulfinylphenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(80) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-
propylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(81) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-
ethylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(82) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-
cyclopentylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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triazaspiro[5.5]undecane, (43)
(3R)-1-butyl-2,5-di oxo-3-((1

R) - 1- hydr oxy- 2- met hyl propyl ) - 9- (3, 5-
di met hyl - 1- (4- ( 2- hydr oxyet hyl am nocar bonyl ) phenyl ) p1yer éUG 2ms
zol -4-ylmethyl )-1,4,9- triazaspiro[5.5]undecane, (44)

d:z;) 1- @8- batyiz _8iR0B- (i-hzgl propy!)-9-(3,5-dimethyl-1-(1,1-

tﬁv'& droxfﬂl&hﬁd%'ﬁw % %ﬁ %ﬁﬁgf?[ Blerecars) pheny |
(SmgtR hyl )(38)41 Butyl-rzlaambt %&hylpetqg@ﬁ&(s BEA@imethyl-1-(1-
bé@ AOWSF p?@‘? ‘FMPB %?l @y 'ﬁeﬂkyaﬂ 4cﬂ n- 3-yl oxy) p

trilaeag}blmiﬁfﬁ]uodagan@ tri azaspl ro[ 5. 5] undecane, (46)
Z’ @@M b tdaLa p opgjlneéh Ipromy!-9-(4-((4-
BYRPBARINN rpmrtm h)?nﬂmtbm-ﬂb‘hﬁaspl ro[5.5]u

tnaﬂs.el@hftqssﬁﬁﬁéca(r%f) 1-butyl -2, 5-di oxo-3- ((1

@%t hyl g@éﬂyﬁyB%V??Péﬁ??‘ﬁef%etﬁY|@r@w)r9'&i‘é§p| ro[ 5. 5] un
ﬁm?ﬁropy(lélr&)no(c&monld)lphbmhﬁetﬁyﬁi104£9 =tAa4dpiro[5.5]undecane,

@) o S BT 4 b SRt st B SEvy 943 Sretimatyy ¢4

meﬂlonypammhem’yﬁpﬂ]aznuéwnethymgﬁ 9-triazaspiro[5.5]undecane,
eg?R) 1- @@%Bﬁ' b%t-yﬁzfﬁ1 {689? Qr‘jlwmeéh¥l rqpyl)-9-(3,5-dimethyl-1-(4-
mg w«yﬁ%enw)mﬁmlm -Hietpy pw&t@azasgﬂrqfétﬁawqecgn@,
(8Mtria 11r-9{u§| Elwamsaalgzg -métR{Apropyl)-9-(3,5-dimethyl-1-(4-(3-

(nﬁsrpﬁ\oﬁ@, 36 oEylﬁg}npl?ﬁL&ogM ergylkp\y’rgz_ol -4-ylmethyl)-1,4,9-
tridzaspito[bSlurfdecariehy| am nocar bonyl phenyl ) pyrazol - 4-yl e

92) 3F’{|) ) f(gél)gl Bg&gé?gg?%fglf %Wﬁﬁﬁ%b%’l) -9- E H)yrrolldln 1-

ylGarbDnMDﬂh@m}m@ihvék hyh, Qﬁrmgasp;rg{ﬁ( Hlundecane,

ggzc[ ohepsy gzu ﬁQ}é %&Bsd z-hdéhngngdyZZ@-%@'(ﬁ.sbﬁdﬁlvndec

ylg?r%fnm FWSPH‘QL -2lund ane

(9@, 4. 5, Gsl)elt Vﬁ @@Mkdrﬁ-&-mewwbﬂhﬁ'l)yg—(@-(rlﬁmwhdlmg t

yl%é;&éﬁ?ﬁ% y\ﬁ Qi oi%?rioaz(a%%r%w 5]undecane,

(9R) - 1 hy(dl&)-)dybtztyhﬁtﬂﬁ@bpofaeyz -medhylgrapyl)-9-(4-(N-methyIN-(2-

(p?ﬁI 2. g gfﬁ?ﬁﬁ?@é@éﬁ%\ﬂwm&%@m@ ARiZB¥borb: Slufdecane,
S) 1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-

(cyclohexylam|nocarbonyl)phenylmethyl) -1,4,9-triazaspiro[5.5]undecane,

(95) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(N,N-

dimethylaminosulfonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(96) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropy!)-9-(4-(4-

methoxycarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(97) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(1-

methylpiperidin-4-yl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(98) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(1-

methylsulfonylpiperidin-4-yl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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(54) (3R)-1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 2- net hyl propyl )-9-(4- (cycl ohexyl am

i nocar bonyl ) phenyl net hyl )-1,4,9-triazaspiro[5. 5] UndﬁﬁaAUG . i

ne, -12 1 8 AUG 2W (55) (3R)-1-butyl-2,5-di oxo-3-((

R) - 1- hydr oxy- 2- net hyl propyl ) - 9- (4- (4-

I . _ - l dOpI)

9@?%’: r g 63;@1 If‘rr 2; 2@ Qfé:&ga?)n @Wﬂ%)? gy BRIiMetNyl- Y- - B-
(N, gl,.-g. pmln )PEQ @mgloyﬁ‘myl phenyl)pyrazol-4-ylmethyl)-1,4,9-
tna)zaépnhm{ers}mydé’cam hyl ﬁrOpyl) 9-(3, 5-
(1?)0?23;3%{3'&%[1(56% ﬁgeggﬁ r@’t%%tﬁfl&opyl)yé r(TwYIL!)Nl 4,9-t
disthylantino phefylbxyipteay Bagthyl)-1,4,9-triazaspiro[5.5]undecane,

1-h

(e a2 é*e&fv‘%"# ARy Sdmetyt N
methyl-N 92 (NrNaemqt optmdaminesul O:sw}phenyl)pyrazol 4
ylh%‘ﬂ%yl?;‘l ngthaias'iﬂr@ 535 Rm3echde,

(et m S s oo b A e BB My azo! -
difneth hhmb))néthw ;ﬂaertwammwmbaw)}umo@-amesp#@)mundecane,
(g hy@%y{/bﬁt—y RSP A ethylRropy DS (4-4-
carpaxypyetytgryiphemndmetiotly1 pphtiazaspiyy[Seiupdecarsy| ) - 1, 4,
(@gg‘; r '13(1)2355391: Bg{ygzgi Hm Q;Qﬁm<=,(trf?§12>ropy|) -9-(3,5-dimethyl-1-(4-
ammcg KRonyiphe )pw yylmethyl)s1,4,9-triazaspiro[5.5]undecane,
1@5919t hy (EU!WQ@Hi%NbeI(BLH@tI%ﬂbrdiﬂyl) =g4] ) pyrazol -4-y

; % cgnyl)@%;h{ﬂl:ex%ﬁﬁgga E@éﬁ ny?met?\yﬁ 1 &gl)
tnB)zaipqu{GrB}wydébamt hyl propyl ) - 9- (4- (4-
(RN BB Bl 50 SR
p'&nwpmaob%ﬂ)zzmmepvlw% $-toazaspirsheAjunsiegpnei d

(R e R, O

Q)qy Qihyﬁm{pocarbonyl)pheny methyl)-1,4,9 razasplro[S 5 undecane
(1@8'7€t hy(38)i Rbast-2 B aiokp B (R-methy| pAsplyt)4e-Y3-(® bhdimetHyl4- 9
phenyIpf‘razgr%-yf}[J%p?/l)u‘l1 geé:far%ezasplrow 5]undecane,

(109) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-(N,N-
dimethylaminocarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,

(110) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-
(pyrrolidin-1-ylcarbonyl)phenyl)pyrazol-4-ylmethyi)-1,4,9-
triazaspiro[5.5]undecane,

(111) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-
(morpholin-4-ylcarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,

(112) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-(2-
(N,N-dimethylamino)ethylaminocarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
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(64)

(3S)-1-butyl -2, 5-di oxo-3-(2-net hyl propyl)-9-(3, 5-di net

hyl - 1- (4-

(pyrrolidin-1-yl carbonyl ) phenyl ) pyrazol - 4-yl met hyl ) - 18 AUG 2005
4,9- triazaspiro[5.5]undecane, (65)

“ 33|S) 1 1z%@}-ﬂb&y@,gid?é’»%-gZdy%TdF%txg}Mﬁé’th?Wl()l-‘(QZ(ﬁ%réhé’lﬁrﬂ&l

yicarkempahenyloxyirhanydngthyprba-trigzrapibeldllyndesans.) - 1, 4
(e, RSt saermeiot ),

matBvip s pleovmRRY P figzeirrole BFBBERRE, o1 5. 5] unde
(1t3ne, (38)F1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(4-
mafifhyfaliibhcnioRh A RhANTH B grstifols Biilecdng, .,
(11)5. 5] (BQktamdyl-2,53liwe-Aisycliesyreathyl-9-(3,5-dimethyl-1-(4-(2-
(ioBali-£dryfarfrSsionyhydnifb a8 4ty 4.0l e
triaZaspyet- PINgegaR@:t hy| ani nosul f onyl ) phenyl ) pyr azol - 4- yl
(11®t hyl X38)-4-Htylt2 baneedrBra)icioHaixy MHegRe-(3 (F58imethyl-1-(4-(4-
m%gﬂogp}eirgga}%{ -y%uﬁaﬁyu%oéns’yi%fa”zeE-EY;'AH{e%%)ii-% 4l( 3, 5 dimet
triaeatsipjroH. plundecand,- yl sul f onyl ) phenyl ) pyrazol - 4-yl net hyl
(13 1 RS AL S dono-S B elblig-8: ,_ 4.

mzbg g%f@géme.myl%mg%rgkwwanw&%wayp@[?ﬁ;Fs]unde@amspi r
(1 - 9| YB9E4HIRyl-2,5/didxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-(2-
MO TR YD AR L
triadapirb[B18]urideeahy) ) - 1, 4, 9-tri azaspi ro[ 5. 5] undecane,

-3 | TR R SRR RS Y P4 Rty - 1
hydtoxyethylaminocarbonyl)phenyloxy)phenylmethyl)-1,4,9-
RS IAARARE S ol P pyazel -yl ) -2
(123)) - 1 (65 JibubYle2 Brdias-B-cysiahesay I yb91 4-6-(eurrplidiprior
yldAebnylyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(175 2 DRSNS, SN RO TBHeRY ety o5 8L ARl 24
(cydiotenyl2mmosiitiany phedyhpytazobd ofmieihyd)-1,2,%- di met hyl - 1
trié&%’pﬁrg[é\.b]undecane,

(123) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-(3- -
methoxypropylaminosulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,

(124) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-
methylsulfinylphenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(125) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-
propylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(126) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-
ethylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(127) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyi-9-(3,5-dimethyl-1-
cyclopentylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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d

i et hyl am nosul f onyl ) phenyl ) pyrazol -4-yl nethyl )-1, 4, 9-t

ri azaspi ro[ 5. 5] undecane, (75) 18 AUG 2008
(3S)-1-butyl -2, 5-di oxo- 3-(2-net hyl propyl )-9-(4-(4-(2-

hydr oxyet hyl am nocar bonyl ) phenyl oxy) phenyl met hyl ) -1, 4,

1?%) tri ngfﬁl mg{/ﬁz glmaﬁ@gaéﬁior{e&gbmethgl -0- (; 5- dlmetz Y S"

I
(masph @n%wﬂmmﬁam&@ﬁanﬂﬁnw p%w%qirﬁﬁ@m ;h 1,48
tn&zésf;jl@{ﬁlsg\rfd%ﬁné] undecane, (77) (39)-1

(12§)jt Y 851 W% - disx B eI NS thy -6 Ja Ny et hyl - 1
dlmewlmhmhﬁﬂnwmﬂyﬁnﬁih)ybhhﬂﬂ {riazaspiod[6S]yhdexame| ) - 1,
e

8951 CEETRREL S oS o ouroldng

ylcqrho(mw)phenylmethyl) -1,4 9-tr|azasp|ro[5 undecane

“ﬁh"“‘%fgﬁ‘*a‘?g’?%s"“’*f e &@3&“ paRA-(4-M NPt hy! ) -

dlmsﬁ)qumm)pmewlgxsa bravimethy}rd irplSgdjundecane,

(1gzyn gyl f(gsm rbfdtplhzBydnmia,yé)bclohe&yﬁnéthyag@w ro[ 5. 5] unde

({33 oasbon bRy mataYlkd SRR IS S dea e

(13&) 1- (BSppybutply2,szdibxd-3ydymidHexlymdthgl-9-(3,5-dimethyl-1-(4-
i@é}&%ﬁm@ﬂéﬁg@d&f'y&c@Q@etﬁgl}h 9-tr|az?s5p|ré)[? Slyndecane,

(1 4) - 1- (86)nitbutyl-2,5-dioxo-3 cyclohexy?/methy%

bﬂ?ﬁﬂopﬁa\fhlﬁﬁbé‘hﬂohyﬂpﬁer%ll fietiAARs Rl d- ﬂfa"%a@b HBﬁ%iﬁﬁéecane
(1 )5) 188 reutys2 grdjRxe-3-qyslohexy imehyls$(4-(d-methyl-fi-(Ast
(ptlnrdim-’lz-yl)eth l)aminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

| <1ﬁéiLZ‘n’Z%H%@%éﬂ&W%M o SL@40EP! ol 55T v

methoxyphenyiinithylaniinoeanvenilypherybyeinyd-1.8,%- di net hyl - 1

tngﬁénsg)u:bﬁ 5H’1 c1@")(:(&)"“reazoI 4-yl me ? -tri azaspl ro[ 5.
(187undedaRE1- bL{tng% 5-dioxo-3- cyclohexy methyi—g (4-(4-
mé@@(yéarbéhwbhén Io@}bh@n?nﬁ&h?l?-ﬂhtvbﬂh@ﬂé/splro[s 5]undecane,
(188hzy 1 QRSEHIHL B aKS  voIehmry Iy tBY b9 Sy ety 4,
méth@xypherad pypazai{45y | Blatinglpd ah8-trigZEpirbfShluhdecane,

(1385 Y1 (351D ityR2 B-didxSRL P HSMhth -6 43 Bldimethyl-1-(1-
methylpiperidin-4-yl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(140) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(1-
methylsulfonylpiperidin-4-yl)pyrazol-4-yImethyl)-1,4,9-triazaspiro[5.5]undecane,
(141) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-(3-
(N,N-dimethylamino)propylaminosulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane,

(142) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-(N-
methyl-N-(2-(N',N'-dimethylamino)ethyl)aminosulfonylphenyl)pyrazol-4-
ylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(143) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(piperidin-1-
ylcarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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met hoxyphenyl ) nethy

| am nocar bonyl ) phenyl net hyl )-1, 4, 9-

triazaspiro[5.5]undecane, (86)

(3S)-1-butyl -2, 5-di oxo- 3-(2-net hyl propyl )-9-(4-(3- 18 AUG 2005
met hoxypr opyl am nocar bonyl ) phenyl net hyl )-1, 4, 9-tri azas

(1%@8"[ 5, (%éfﬁ“b‘igﬁ?g dl&)&?—? qyglohexylmethyl-9-(4-(morpholin-4-
I)pj‘@nygn )rpgﬂa]ﬂrla;a§mro[5 Jundecane,

(wsy hfgxz(gsy-bmw%@ gﬂ%’}e{?ﬁ?ﬁ& Jhethy gL (t=(4- (N, N-
dnmg | LSS5 RehyIreetRY Dt 4.y ipzaspicol Slunsizcane,

- 1{38)- 1 -butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-
mgﬁgﬁgﬁﬁgﬁ%h}'%ﬁ?%rﬁiw W‘rﬂ&h@bl‘l ﬂ Pl azb%?&[@' 5]8;1<?ecane,
(14But yI (ISHAdiudyle2, 5-diaxardtayighexylrnethgl-0335-dinnathyly1~(1,1- |
diry éfhlyﬁ hY Wrizol 4; 2glmethp,lg n11 ﬁ é?-trlla]zgﬁgl 5 Séug?i%aynreézol
(148t hy|(§S)r1sz§yl praioxe-grovsiahexylinetaykAd 3, 3-dipyethyl-1 (1-
beﬁg?}?ﬁ?&ﬁbwrpﬁ)e?rdﬂi AAMpITaZol EYIREtRYIMAY4 D= O- (4- (pyrr ol
trigaaspirgbn 9IUNgREAY® et hyl ) - 1, 4, 9-t ri azaspi r o[ 5. 5] undecan
(149) (913S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(4- . .
hygjroXyirtetRYibREnioRy e intathg 4 SVriBL 28NiHd5 B daddlngs"
(1W)Ca2(b<63\$) -1 ghiiyly2, frestiono-B-cyclnhexyimethybBi(fo[ 5. 5] undecan
((metho rbonyl)methy mlnocarbony )phenylmethyl)-1,4,9-
trlrgg’q%pgiﬁ)ﬂun};e%ag;da I OXO- mg Ypr op I) 9-'(4- (mor pho
(151):ar bgas)-)l nhﬁm Bedibyd-B- dycfor%wrmetmsel(no[ 5. 5] undecan
o5 rasRp R ReR U0 T 4 8085 h ol sjundecane.
(1582) noc §BRpyYtpk2 Bydiceo3y(() R)-14h\Biroxy-dzeysinhexyy fnéthyhee(4-
phggg;?wx p@gﬁ%’neﬁh){g) 143 triazaspirals Slundecane,
(183) ¢l ok3RY! Htrlod Brdiexgdy hBthiﬂrﬁW-ﬂ cwcb@xmwgtbaa;ﬂ -(6-
phief fbx ;ﬂ'@fﬁ:ﬁlﬁaeth{(l?ﬂM 9- trlazasplro[5 5]unde
(1afher iy iR Sr PRt R B T Qg'q%ﬁ&xké@l‘a%@r@-
451@%’0{??@'@%)@ yphdrdtmeliB3H)-1,4,9-triazaspiro[5.5]undecane,

u

hgxggR?Bon@?P%’enyﬁ g%){ﬁgﬁqor%‘{ éf? %1 (% &fhexylmethyl) 9-(4-
(4&:h.l¢rpa as]doxb)pbeaylmﬁ’(hxd :mg-t(laze)splro[ 5]undecane,
(1ﬁ§f) 14 ((éﬂwlmﬁ |52@Lcﬂess?c-g-«?Rmtﬁwrsmﬁywc1o‘ife(>&ln5e%m§-(4
(4Tqyan09h?rpxl%&)9}zea¥'9f%¥'wv’g 9riazasniro] 3 kuiecans. 51 unde
(15?\)1e (8RN - butyl -2,5-dioxo-3-((1R)-1- hydroxy-1 -cyclohexylmethy!)-9-(4-
(4%9&1¥ils¢lﬁ'gnylamlhopheny)foxy?fprqenyqe em/yl)mi %pgl )-9-(3, 5-dimet
triazaspiro[5.5]undecane,
(158) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(6-methylpyridin-3-yloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(159) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(1-methylethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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met hyl sul fonyl pi pe rid

i n-4-yl)pyrazol -4-ylnmethyl)-1, 4,

9-triazasplro[ 5. 5] undecane, -15 18AUR12 (99) 18 AUG 2008
(3S)-1-butyl -2, 5-di oxo- 3-(2-net hyl propyl )-9-(3, 5-di net

hyl - 1- (4-( 3-

(16 N- di¢ hyb D %) HioRB3- RWR')L‘%S dr@WJﬂcE}}w%éx»Wétﬂ §lo-(4-
TR N i AT ST A
(1614 rret(BRI)anb M}fsewk@wo(wRmyhymbiayh)cybldhe&ylmethyl -9-(4-
(3(@5%2@?%@&@!@1 SRUBheal B4 40 TgzaspiralaSinpigeane.
(162) - 1- (8R)¥-butyl-2, 5 dIOXO 3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
oHEE Ao BB i L 412 Stnbgghgsu fony! ph
(168 thy(BB)ﬂ -butyl-2 5-dipxe3-((d R¥- 15 ydraxy-dreyclohexytmethyl)-9-(4-
(1 f\;@@nyh Bydtbrymethil)BrenAndethyTR b RR&mspirofs. Simbécand)
(18fhet hyBBH1nRYirEE Rydlipyaehili ByyRydayy-etiaanexylmetaysd-(3.5-
diméﬂ%nﬂr - EﬂpWﬁideeulforﬁﬂgﬁh)enyl)p razol- 4-ylmeth )-1,4,9-

"”égﬁ Tl #i-%liﬂ Slr]g)r(]§| r3ret hyl )t1y4IOIrOIOy (s

(166} ri az(aapnr-bt[lt&l 3 |-diozo1€ 1 R)-llelydroxy-1-cyclohexylmethyl)-9-(3,5-
cn&m%ﬁ%yﬁ Q&*Hé'thﬁaé it RBnFphen TR ALLDMhdthyn (134, 8: di et
trlmwnéwmmaﬁw phenyl ) pyrazol - 4-yl nethyl ) -1, 4,

(1@6} ri aZ(QR&L&[It?I -2 5 R6.3 1R)J(11I9y'fdroxy-1 cyclohexylmethyl) -9-(3,5-

dir R N RV N2 R b LTSRS R IR DRyl 4-
yirhethy |)t 1 ma&-&w:aasp[rti[ﬂiﬁ]undecm (106)

1§zf) AR bty P2 3-8 - (RIAL WArBWHYéQcIo%e&?rnﬁéh?r) 9.3,5-
dnm#nwnpmyalzlm 241 )plyazol-A-yimepud)y 1 4, 9-triazaspirdzSlspdecars,
(1§§§”de%gnj1 bugt}gi)ds -dioxo-3- (;Rgng -h roxy- (fycloé'\ leethyl)9(35

digefh Vo oXRISNGY Vé?ﬂfﬁé@aﬂ'w hy\aﬁe‘h rtHéF?ﬁn'5Q[§5 Inslacangz a
(169) rof 5(3@1)4@@9&2@&0&6%2(1& -1-h droxy-1 cyclohexylmethyl) 9-

“r@?ﬁ rlne?n IB’yrazoI54 y\met?wyﬁ ZQ”FF zgsﬁroctg)g]andgec(a%e(s

(156)3ny| (B RxAsbutyl-2)5-diowpy3-{(1 R)-4 - 9ydrokyd ecyel ohexglnidtbhyide(3,5-
difbly %‘pﬁ}f* dmettylaminacarberyib SRy A ae i i
trln;,asplm([a,saum ane,

(191 et hyBRY10DGHI-D Bdibk o3y R)-AVRHBky-4=-0yciBHexyImethyH-99(4-
(N_,N-bismethylsuIfonyl)phenylmethyl)-1 ,4,9-triazaspiro[5.5]undecane,

(172) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-(4-methylsulfonylaminophenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,

(173) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-(4-(N,N-dimethylsulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
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triazaspiro[ 5. 5] undecane, (110)
(3S)-1-butyl -2, 5-di oxo- 3-cycl ohexyl net hyl - 9- (3, 5-di net

hyl -1-(4- (pyrrolidin-1
-yl car bonyl ) phenyl ) pyr azol - 4-yl methyl ) - 1, 4, 9 18 AUG 2008
triazaspiro[5. 5]undecane, (111)

(11@8) (RS- Loty 2, 8L ASR0-3-F YR)- L6 bR Y ylctotelk§ Invetfl N ®E(3, 5-

d'mﬁikwtﬂdﬁ riRymolidigal-yloathonyenenyiRyrazek4-yipetwbnl -1, 4
triaZzaspiro[:13pMEetand,. 5] undecane, (112)
(1?5\82 1 gﬁalblﬁylg'z g 5% % ((a/ I% ?%)@F&gf b hégllclo?\eg(glmetﬂylmbt -(3,5-
dlmethw-d+(4B(mbh0hmé}wcmbam)ﬂwwmmolﬂhﬁmdtmwwatSJr 4
tri %ﬁ%mbfunaeéaﬁe triazaspiro[5.5]undecane, -16 (113)
(128t y1 (3RBI w2, 5-d9x0-8HEMR)-eyoxya ceycloheiisnethislyion(4-
amlﬁocarbonylphenylmethyl) 1,4 9-tr|azasp|ro[5 5 undecane
(19%"03:]3 Z@%Lé% %?Iyég;(c}/ %x hgn()( FQE1 tWyd)roxy # ‘cyc ohexyf?nsgthyl? [95(4-
(4-(a3r‘43)wdaﬂb@hylphénﬁ}odymk@n%nmyt)mxﬁ-ﬂmethsﬂ)|rc€[5(5¢}undecane
gL ggrﬁ’dtﬁhfgydng% VAR hydrdly- T2 8RR PrathYh 8 a-
(4(mpo&ul hmyﬂioxyl)pimyfﬂnegtw)ehéx&mmsplro@ $lungacane,

: hyi Eﬁﬁeg%déwfgydig@%mgﬁgh IRty 1 oyichieh et id 4-
(6 mﬁihy pypidin- foxide- 3-ViIRRMmethwy 1 4R-trinzaspirats: Slndecane,
(180 (2(3R) 1 but [-2,5-dioxo-3- ((1R -1- hydroxy-1 cyclohexylmethyl) -9-(4-

@ RRHPD 'f”w“g%phenxﬁaéﬁ“vﬁﬁ[ 9&%%%@%@599{5 WAdeRREeS) - 1
(18but yl {ZRp cbutyle2, 3-digxd-BHEKR)-etylaydxy8 1 {cy clohdixyitdtil/h-B-(3,5-
d'mé@& ”‘gjé‘h@”ﬁ@é#f%%éf Ve A 4 0. |
trlazasmra Plusdscan@&ndecane (118) (38) 1
182)‘“)" 1 02@&&;@6-9 mj EyilY 6x>§1(dyc(o41e Imeth l) 9-(3,5-
dlrgg'tg\%ﬂ dﬁng )rc])(/ee(nt !Ig;(# %gsuﬁ%nyge%wy pyrazol -4-y metﬁ?ﬁ 1 t{ 9-
tnéz’b%prb[map_mueaaﬁedl oxo- 3- cycl ohexyl net hyl - 9- (3, 5-di net
ot KRGTHBER BN SO Byioar T IheRkRs oD £-3.5-
dlmethyi il (Ae(pprobidin- Bylisntfeny)yphenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane,
(184) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(5-
chloro-3-methyl-1-phenylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(185)  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-
(4-methoxyphenyloxy)phenyimethyl)-1,4,9-triazaspiro[5.5]undecane,
(186) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(3-methoxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(187) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(N,N-dimethylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(188) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-phenylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5Jundecane,
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(120)

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

hydr oxyet hyl am nocar bonyl ) phenyl oxy) phenyl net hyl ) - 1’148 AUG 2008
9- triazaspiro[5.5]undecane, (121)
(3S) - 1- butyl - 2, 5-di oxo- 3-cycl ohexyl net hyl - 9- (4- (4- (pyr

(189) 1 di R3Ry.1-butyl-2,5-dioxe-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
UG LR I AR AT
(190t Y1 (BRP1 b2 B-divrd-BOE X R)-TeRYrlrbxyR1 (Yichot@ixiyhdtyh-B-(3,5-
e fot-dridNIRPRSRIRYEREAY EHERSINY b A raAasRITER frydegane,
(1819- t (BRydspitylo? 5-dibuode dRp-1-Iyd28xy-( XS)clahexylmethyl)-9-(6-
(4{rﬁ§ﬁ%gy3héﬁﬁ6%89ﬁdiﬁyf-bm%b%w)-”i‘?l,Blfthagéép?ro?s.@wﬂ%}e'&&hé.l
(182) h ; xﬁ?RMﬂdyf%@;@ib?@ﬁgA Bird F’W@é?{%‘imdme)(vlmthyb-)%(*
(4-méthyisulfohFipReRYIbRy)ph AgHa: 4, aspiro[5.5]undecane,
(1&2%348%2 ﬁyég%ﬁ%%&ﬁ@Qﬁﬁéﬁé%ﬁe&ymﬁm@em-
Wi rin R BRI
(194 ppy| [($RRAcbut¢h-2 /Sadinhed 3 1R¥- 1Shydrory-d sgyictariexy bhethygih©a(3,5-
ity vcosyeihyiaminogsroryeheninyaza 4 ety 14
triagaspiro[%6liydecane, ’

(1?!:5L 3)20'(3&)31Lm&hz,'sldiéxé@«ﬁ Ri)-A2Rrdtbk il eyl dHakg ratay1)-9-(3,5-
dimety-il-(at2, (N N-dimgthylsmjne)pthdaminacach epyehenyByrazakt-
ylrgthyl)=1,4,9-triazaspiro[5.5]undecane, _ _

- (1%g'cgﬁZQh&'ﬂQéfﬁt@@QLﬁébgégx‘%{(Tg@'-Hycﬁo%;-‘tEéﬁ?&%%[rﬂétﬁyﬁbﬂ(sﬁ-
difes)ylI- @2 (marmhalineephsthylanivbswfanylphenylipyraza-4syimathyl)-
1'Eﬁﬁfr'%ﬁéé?'ﬁﬁi:@i‘?d?%aé‘ﬁ'am' nosul f onyl ) phenyl ) pyrazol - 4-
(197bt hy I(BRY-1abatyl-B & diperi-da Rb- PN FaKY-Arcighexyimethyl) 0 (4-
oo SIS (& (LY
igzaggime Snetecapeggy (P o )T A Prrol
(108)) - 1-(BRYyI-bityb2 G-dioxoB-(($ R)-dHeydroryt1hgicisheeyiniethyt) &-(1,4-
b%/r&g g H];(g a '?‘Y'ﬁﬂ%tﬁ‘ \?/ P#é?’i%—/ﬁn)az _al?%rcg_515l]tljrédzeac§ &ef o[ 5. 5] undecan
(189) (3&)-1 -butyl-2,5-dioxo-3-((1R)-1-hydroxy-1 -cyclohexy]methyl)—g-(&5-
dimethyl-1-(4-(N,N-diethylaminosulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane,

(200) (3R)-1-buty!-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(pyridin-1-oxido-3-yloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(201) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-(4-(4-methylpiperazin-1-ylsulfonyl)phenyl)pyrazol-4-ylmethyi)-1,4,9-
triazaspiro[5.5]undecane,

(202) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(4-methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
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(131)
(38) 1- butyl -2, 5-di oxo- 3-cycl ohexyl net hyl -9-(4-(4-(N, N

18 AUG 2008
d| met hyl am no) phenyl oxy) phenyl nethyl )-1,4,9-tri azaspir
o[ 5. 5] undecane, (132)

o) - 18R xlm&ylf’z 8ldfiesks-3=CYR) @n@%m ro‘?\e& imethyl)-9-(3,5-
R o sco i
trné&%}mrﬂ; HBlundedade,di oxo- 3- cycl ohexyl net hyI 9- (3, 5-di net
i hoxi@%)r Ayl Bilion GBI AVGr n-Arvpionexy gty 25(3.5-
dlmpthyd}ﬂE(4E(2b(hUNahmthylam1b)ethyl?qm|no|sulf??qyl?ph9eny2pyrgazol-4-
ylrﬁéﬂg]fﬁlgﬁilafg%ﬁrcgfﬁjgng %gnsrﬁe{rﬁyl 3/ 1, 4(9 t(rl azas
(20%) o[ 5 (5?);&@5%235 dmgm*é)( 1-hydroxy-1 -cyclohexylmethyl) 9-(3,5--
dlrﬁém 4 (?%é{hy?arﬁm%afﬁbr&lwéﬂyf)B%&blmIWrxﬁbtl%nCfl4 (g et h
t”%ﬁﬁpi" [2BINGRSRRSy | ) ani nocar bonyl ) phenyl et hyl ) - 1, 4, 9-
(206) azagBrRy- ¢~|[Uilt)'a}245ml3r ((IRE3Dydroxy-1 -cyclohexylme(tZyI) -9-(4-
oo wREy D SR Badgre e o o
(2&)7) aza$pR)- &{bilt)ﬂ}mﬁﬁtbmé (((RBT)hydroxy-1 cyclohexylmethyl )-9-(4-
S NS A L e
triazgspirg ﬁ}y@daﬁ@ne (138)
(2@@3) 11(®Nwlb£yl52 9idiesRo-3-(CVR)- YR Y eyiobekyintetdy et (4-

(31%@98% RBMW} poFarbenyrhemAiNY)-1.4.2-YiazasaialaAlpecane,
269)unde¢mp1 -butyldB b-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-

RN P2 BB HEL BV BRE it 81
trla_Z)qﬁpira 5]umdycm¢ hyl)-1,4, 9-triazaspi

®[ S. 5](%!@? Mﬁéz glidg%) 3-((1R)-1-hydroxy-1 cyclohexglmethyl) -9-(4-
(4igyirolicin:1-vieaipnypnemigrippevImety - 1,4.9-
trisizedipirof6. juhdgtads)| - 4dyl met hyl) -1, 4,
iy SRR G et ypcbepmsty g5
dirhgthyl-1 ((44Gr(ldrophenyl)pyrazol -4-ylmethyl)-1,4,9-triazaspiro[5.5Jundecane,
AR s A b
dlmgéyl-i (&dﬂbwor@nsetaylaia@nﬂ)mgraz@rfey ety 4 8- ( 3, 5- di net
tnéﬁdsﬂlrotié
(2@%{‘%@%&&@ 3 g BT R R RSt 2 Eloh sy imethy)-87a,5-
dimetisi-ydiméthbxgphendypysazolof-gintdthyidosoe,  (143)
tri%f’%ir%[sk?gfu%dé@aﬁé,d' oxo0- 3- cycl ohexyl net hyl - 9- (4- (pi peri
(214) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-ethylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[6.5]undecane,
(215) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-propylpyrazol-4-yimethyl)-1,4,9-triazaspiro[5.5]undecane,
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yl car bonyl ) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecan

e, -18 18 AUG 2008 (144)

(3S)-1-butyl -2, 5-di oxo- 3-cycl ohexyl nmet hyl - 9- (4- (nor g auG 2088
[in-4-

ylcarbonyl)phenylnethyl) 1,4,9-triazaspiro[5.5]undecan

(2?65 ”(5)2{) ~1-buty-2 5-dioxo-3- g% R)-1- ¥(dror>% 1-c cloheﬁlmithgl)'\? ~(3,5-
dimethyl- 1 -(1, 1-d|methylethyl)pyraz 4- ylmethy )-1 4
tridza8pir 5.3 rruad@nbhyl)phenyl oxy) phenyl nethyl)-1,4,9-tri

@HEs ", GRS oo IR drpmerprciehem metvh .5

dlmplthyl-1( dyclopentylpyrazol -4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,

28} 1Y ABRIACRGROY.F364- {(ﬁhi}aizﬁ’ydréxy 178} by fméthdntd-(3 5-

umgg)yl 1 %PbenﬂeWBpﬁmoMMBﬂWéM/ Witrinzaspirols, Suddecane,

1- ( : ]
(22;9}@ b y(lésg ny?l)Jt {/ -2,5-dioxg-3- f(1R2 -1- h)idroxy 1- gcyclohexglmethag) 935

dimethiddcElrRenzyl )@@)arbonylplperldln -yl)pyrazol-4-yimethyl)- 1 4
tl‘lﬁi@pl @ Slondedahedi oxo- 3- cycl ohexyl nmet hyl - 9- (3, 5- di net

(2% 4- yI 3:31@% sz%&ar b%f’()‘lﬁé%hy oxy-1-cyclohexylmethyl)-9-(4-
(cymlohendpmlnﬂcfarB@mm)pé\eaybnethyk}gM O-triazaspiro[5.5]undecane,

1- h
R oA ?@tx&%% e T Wasedutanyaes
d"[nsﬂm n mﬁfeylsut Ip@m@péfwl)wfqzol 4-ylmethyl)-1,4
trib24sh bmet hyI 9- (4-

<2& i ééﬁ 326&%% S BARS ek iaieidhe: tméqhba“g

(4E(2d1yur0xﬁbthylahﬂh@aarbmlmﬂer&|d)¢)phenylmethyl) 1 4 9-

SRR BRI R ocer bony Jepeny) ety =

(223)?) 1-(BRYyI-buatyb2 H-dinwoB-((1 R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
RO R 252 Braspiolg e
@ik (BR)-1 10Uk 215-8i0%0 T 4 15)-3-yciony1 ykiphesyethy)-B- (4-(4-

L@I’Oﬁ}l@hﬂ”ﬁbﬁ}(é &wﬁhemmémwmwgit@bzasplro[s 5]undecane

(2?5 3- yl(gm ayblétyé‘?g, %l%oé‘la f(?% ' ;r? rﬂgg%-ﬁ &yf %%etetr(a%yé opyran-

4- ylr)metWh)eQ-;(B;ﬁedlmetb\ylm-phenylpyrazol 4-ylmethyl)-1,4,9-

tigfcr @agg#%ﬂéytpﬂszz;ﬂ? RELT

(228R) - 1B ﬂrb@be&-@%o@ (1 R) -1-hydroxy-1-(3,4,5,6-tetrahydropyran-

4-A)mbthndo g1 )4 méethglarhinsEaRNNPhen§ ok phenylmethyl)-1,4,9-

triazaspiro[5.5]undecane,

(227) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(3,4,5,6-tetranhydropyran-

4-yl)methyl)-9-(4-(4-(4-methoxyphenylmethylaminocarbonyl)phenylmethyl)-

1,4,9-triazaspiro[5.5)undecane,

(228) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(3,4,5,6-tetrahydropyran-

4-yl)methyl)-9-(3,5-dimethyl-1-(4-(N,N-dimethylaminocarbonyl)phenylpyrazol-4-

ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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(4-chl orophenyl oxy) phenyl nethyl )-1,4,9-tri azaspiro[5.5
] undecane, (156) (3R)-1-butyl-2,5- d| oxo-3-((1
R) - 1- hydr oxy- 1- cycl ohexyl net hyl ) - 9 (4 18 AUG 2008

I
(4- cyanophenyl oxy) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5]
undecane, (157) (3R)-1-butyl-2, |oxo 3-((1

(339)1- hyGERS)X’V ity @mﬂftﬁéyé Y-hydr 1- -tetrghydropyran-
B ey ?@;%fﬁe e
tr(a&a;\.ip%o[&a Mhd&eadnedi oxgx3 ( (1

A} Y S BRGS0 it £ b bk Spyran-
4¢y|)nietBRN)- 9((3F()4—meﬂv,tlguIfohy&minopbeﬂyl(:(qﬂ)phenylmethyl) 1,4,9-

cl ohexyl nmet hyl ) - 9- (4-
tr%an% fgpﬁ éﬁ]éényl met hyl)-1,4,9-triazaspiro[5. 5] und
(Zane, dBeioxoedy(1R)- -1-hydroxy-1-cyclopentylmethyl)-9- -(3,5-

dﬁﬁe%yll‘t blpira@bﬂh?fr%wrgé 4 9-trigzaspiro[5.5]undecane,
t
) et hg Rel-byi - WA mqq;y,i-womty|methy» o-(4-
(4- (ﬁwmtlpbxyp[hénﬁl’mmﬁ?@ﬁﬂﬁocarbéﬁﬂl)phenylmethyl) 1,4,9-
%I% g%géld C5 di oxo-3-((1
&% P 8<% | ohexyl met hyl )-9- (4- (3, 4,
(2336 t et(r3zR)yHbutnyaB”+dloxo 3-((1R)-1-hydroxy-1- cycéopsc?ntylanethyl) -9-(4-
undecane
gy ?ﬁfbﬂe"’%é%“%*%f’@oxo = R S
trla@9§ml MAQARAIE) - 9- (4
(23agny! C@R}W&Sh QVBLHIES%IBL {OIR i;14h)9drbxy-1 -cyclopentylmethyl)-9-(4-
(4}&%{ %%?@iﬁrrﬁ*ox! y‘ig@gﬂ'yl)c‘t% tgazasplro[S 5]undecane,
(236) 1- hy(@R)xi¢popyy-2| Setiexp! 3vgH R})H)—hﬁd -2- methylpropyl) 9-(4-(4-
- t%r I@é@@%egéﬁ%%@&%éw% {HVJ triavadpivors.5]undecane,
(2G8R) - 1- éﬂ)y‘ll -popyl-diSedioxe-3- ((1R)|1 hydroxy-2-methylpropy!)-9-(3,5-
dlﬁ)&tﬂ){l%@ﬁ&éb{e)&{q Eﬁhf?b(ﬁé'iﬁg )sﬂuil f’é)gtr@??%lrorpﬁ)]ur;/dreaczao e,
( ) et 9 11pr4> Ztﬁ»dlazas%(( Bpé Bydmaw@a hxlp.r@syl) (
méﬂ@wﬁhéwlmetﬂylénmdwb&w ?'Imeth )-1,4.9-
| oh ['met h

tr'?%ﬂ%? Ffitg%i '{df Cf!’ﬁyloa?nxﬁogﬁl fgnyl phznyl ) pyrazol - 4-yl ne
(238 ) - A3R)I-propyb2 Asgioxo{3B((IR)H1deydrory-1cdifohexyimethyl)-9-(4-
<4.‘:sﬁ%hﬂa'ﬁ”*°%f ; r@ﬂe‘?ﬁ&%ﬁ ehyimstiy s
tr'é?%ﬁ!' f( Re€net hyl - N- (2- hydr oxyet hyl ) ani nosul f ony
(2ksbphen>(bmantmlyr .5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-

(3,5-dimethyl-1-cyclohexylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(240) (3R)-1-propyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(4-methoxyphenylmethylaminocarbonyl)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane,

(241) (3R)-1-propyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-
(3,5-dimethyl-1 -(4-(N,N-dimethylaminocarbonyl)phenyl)pyrazol-4-ylmethyl)-
1,4,9-triazaspiro[5.5]undecane, |

(242) (3R)-1-propyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(4-carboxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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ylmethyl)-1,4,9-triazaspiro[5.5]undecane, (167)
(3R)-1-butyl-2,5-di oxo-3-((1

R) - 1- hydr oxy- 1- cycl ohexyl met hyl ) - 9- (3, 5-

di met hyl - 1- (pyri di n- 2-yl ) pyrazol -4-yl nethyl ) -1, 4, 9- tril8 AUG 2008
azaspi ro[ 5. 5] undecane, (168)

(2(4%'?) 1- (B3R)Y1 -propyt-d {H - -hgdrogy 1-cyclohexylmethyl)-9-(4-
dheligRyra Qb%viq s °h5§%ﬁnﬁh Y- Fiszaspirols. Skindecane,

(244) o[ 5. @mmpmm 5- 6&5&)34($~%»crbheuymietﬂylﬁiewe§vsoc43(4£( 1

{%’ %y@%q{y?%t) %ﬂc} BHWE% ﬁé#ﬂﬁmm&‘s -AUGILFARSas pi 1 O]

(2455] und(éﬁéfﬂeprop(yl_-zm d(dxa)s-umemylp?o;sﬂ)dws &-Girreltyl-1-
C@O%)ﬂlﬁy 'ﬁf‘?’f(ﬁ%g’?ﬁﬁ Enfﬁé%#%eoi q%cr%‘gnyl ) pyrazo
) y| SS)yi-propyk2¢- dtopqo hé%matbylsr@qxhhaéédﬁe (171)
sdfdh%dfhm%pﬁeﬁ**l@%ﬂpﬁe I?rhetp -4 ,4.9-triazaspiro[5.5]undecane,
(2@79) ol Loy 5 ey %mg:?y:pﬁwnb {3 Eimsshylof-6h-(2-
(NgNuditrestiaylamird)éty IéraWosﬁﬁbﬁ?l#he%@p?té%@ﬂyhh&hyl) -1,4,9-

| ohexyl net hyl
t”?%ﬂ%?'ﬁ%ﬁ@ﬁ#ﬁﬁgyrsulx%{onyl a¥n )nophenyl ) pyrazol - 4-yl me
(248y1) - ](3$)gl—pmp|yh2isdlouo{:?écﬁc}luhedeMyl(gl(B% -dimethyl-1-

éi’dl42 h':’néi (tfidza irof5. ecane,
(zﬁti oxy it cf‘gﬁ )IP %ﬁ? égéurp

WBS)-1 ('IALO(pM leXO 3- cyclohexylmethyl 9-(4-(4-
mbﬂmimﬂoﬁylafn% hww)bﬁ%ﬂﬁ'@th -Mlmlthaiésﬂf ﬁgg]undecane

(bl PSS ShRScE Ty |20 18 AUC 2005

m@bhylsuwdylamnnd:phamyloky)phénﬁhiwhyl)ﬂ 4, SwtﬁazasplroiS .5lundecane,

ik SO b Mt

rtazabnlrs){ﬁ Slusdegtanes- 3- (( 1 :
22?8;)1 hy(@ X|1¥(21§G g *gleisﬁhdﬂ‘a ?XQRQS §dﬁ?1xg1 -C cghaéy fimeshyl)-
IPQ '@tpxrﬁ'izabéyﬂvﬁwa ‘5]4 H@@aﬁ@ro (Slyeyecane,

(263R) - 1- (589-)1L(22b15ty IMQS-atdx(oB 118) -1- hydroxy 1-cyclohexylmethy!)-

9'@;’%&%%@?%%@ Yr%ﬁﬁ%'ly;m ﬁph&) 1 29(tr|azasplro[5 5]undecane,

(264) r i az(asprﬂFlw.ﬂtsl-Z]Sbntho-ﬁqeyclohexylmethyl 9-(2-(4-

phenyloxyphenyl)ethyl)-1,4,9-triazaspiro[5.5]undecane,

(255) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(2-(4-

phenyloxyphenyl)ethyl)-1,4,9-triazaspiro[5.5]undecane,

(256) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(2-(4-

methoxyphenyl)ethyl)-1,4,9-triazaspiro[5.5jundecane,

(257) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-

ethoxycarbonylphenyl)-1,4,9-triazaspiro[5.5]undecane,

(258) (35)-1-butyl-2,5-dioxo-3-cyciohexylmethyl-4-methy|-9-(4-

phenyloxyphenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(259) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-

(2-methylpropanoylamino)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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(177) (3R)-1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 1- cycl ohexyl net hyl ) - 9- (4-

(4-am nocar bonyl phenyl oxy) phenyl methyl )-1,4,9-tri az ?pAUG 205
i ro[ 5. 5] undecane, (178) (3R)-1-butyl-2,5-di oxo- 3-(?

R) - 1- hydroxy 1- cycl ohexyl net hyl ) - 9- (4-

(2§6t am 9 @piyﬁkdgg%mﬂ‘ iwhﬁcyélo‘ﬁexylmethyl) -9-(4-
o;ymgtylarryn epyimeshyl) -1,4,9-triazaspiro[5.5]undecane,

1- h)(S’R}DWOLgyICz’GL&B%BL(SWFY“Wd%)()M cyclohex Imethyl&g -(4-
2! ?;p AN A I R
(263R) - 1{BR}-1butyls2, dkdia!xns ~(({R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-

Ry er R RRShR gy >919#§9f‘g?%§§5¥&félgm%a&e

(263ne, (3IBHI t(uxw)z 5-dioxg-B-(21 R)-dihydooxg-1 {cyclohexylmethyl)-9-(4-

(4?]ethozﬁér?6ﬁylﬁnéﬁﬁoxyp eny ';‘ Zﬁ 2[nﬁ%h§|)rge?hgyl) 1,4,09-
trigzaspiratholupdscanendecane,  (182)
(26$)Q) 1(@R5-3{1-bu.& |52 8LdRo-3- (({R -1- hydro )8?1 cyclohexylmethyl) -9-(4-

4&?‘9@‘9&&’% 'Ee W&P%ﬁﬁb Feﬁ’h?T ) phenyl ) pyr a

trlm oI/S ﬁ]imhlﬁbémé, 4,9- triazaspiro[5.5]undecane, (183)

)ggﬁgj)p@yl g %3 (4R J1hydgys 1-gyclohexyimethy)-0-(2-

(4dne@vlaﬁnmmcmonp eoylpav)rpymdy\té-wlme iy h#ASay! ) pyrazol -
tri Fﬁg{%g Lﬁ'\'décéng triazaspiro[5. 5] undecane, (184)

§ b vt i s n hydepst-cyclohexyimethyl)-0-(4-(4-
caﬂbtb)cyfpﬁea IGRY’p}‘lbnithﬁ?éTﬁWMmQétﬁataébmd[ﬂﬁ]dhdécahe4 9-tria
B r?@%ﬁ Vicz. Grfione:- 3-(Bydin-3-vimethy1)--(4-(4-
méthytanm;zdcarbpnylphpnylohye)pyllenphigthyl)-g +4,9-triazaspiro[5.5]undecane,

At e ISR gt v oL

9geaf}a9nylp595ylgngpy1pnﬁm . 4‘( a-trlazasplro[S 5]undecane,

(2 66) m;g Iggﬁ)éwlww@mmaxbgﬁa ;d% tAy§-o-(4- etr(zoaspl ro[ 5.
m y "NQB?W?“&'FBQE?Y%H@WPWW‘W' . A(Q-tnazaspl & 5]undecane,
(270} N- di(38)- byt 2) 6-atiom ByHydpdweymyetingk-Oy(4 (41, 4, 9-tri azas
m%&%né%%@;gﬁg@ﬂgnylo%@%% n,glﬂ?t )8 %gltggzésﬁ}o%%]l%ée%ne,
(2@1 et m@S) 11chu§vi ﬁ;ﬂhm (nywne pyidp-2-yimethydi9atatdi r o
méthyfRIiREE£BBRYIphéAyloxy)phenylimethyl)-1,4,9-triazaspiro[5.5]undecane,
(272) (3S)-1-butyl-2,5-dioxo-3-(pyridin-1-oxido-3-ylmethyl)-9-(4-(4-
methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(273) (3R)-1-(4-methoxyphenylimethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-
cyclohexylmethyl)-9-(4-(4-methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(274) (3R)-1-phenylmethyl-2,5-dioxo-3-((1R)-1-hydroxy-1-
cyclohexylmethyl) -9-(4-(4-methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5. 5]undecane
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18AUG 2005 (189) (3R)-1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 1- cycl ohexyl net hyl ) - 9- (3, 5-

di met hyl - 1- (4- net hyl phenyl ) pyrazol -4-yl nethyl ) -1, 4, 9-¢ AUG 208
ri azaspi ro[ 5. 5] undecane, (190)

(3R) - 1-butyl-2,5-dioxo-3-((1

21nféYI¢d> }-E-Bikb-3¢ (13z)5r h droxX 1-

(2Rb) 1- hy@

cyp,o}%gﬁp%ﬁ)d% {Eﬁgﬁﬁ@n% %géfﬁcz)gylllpheXyloxz)p%e ylme%h?li-% 4,9-
trlézéélplﬂo{ﬁlﬂuﬁdécaﬁedl oxo-3-((1

@0 et KO RT RN SATENYTR SRR 2y hor a6
cyclqt[eayliqleltdﬁub)tﬂafkﬂ l(nali;lzylale?clfrf)bugphjﬂyléx@pbenylﬁae(thyl) 1 4,9-
tn?as}%ﬂﬂ r‘r’w? onfll%éghgnslxgxne hgngll met(h £ 1,4,9-triazas

2 7}0[5( Rimld@ysidin-3-yiroethy cﬁﬁ)d@xcb@t(ﬂR 1shysrex13- ( (1
oM M g o
s NQ8CAR%aspi r o[ 5. 5] undecane, (194)

(278)?) 1-(BRYVI-b ity b2 B-divro-B~Eydohexylmethyl-9-(4-(4-

n%%%%&% Wﬁb%ﬁ’gg} eﬁ%ﬁgﬁ@é‘éﬁ?’b@ 'fi? yl ) pyra

(228) 4- %BEMMMZ 54dlexo{3r¢parzldmnMcﬁa-ziwmemw«w&

mé 5 rﬁmgggzﬂfnfl Cycy@&gzﬁ'myhyl) -1, ?§ g|azasp|ro[5 .5lundecane °
9-9 g€t hy! - 1- (4- (2- (N,

(289)1| nmethigLER B RkBY3-afbisHoRhp mhétnpwxu(myr azol - 4-
m%@&faq%gg?g::\y pebtera&@(ﬁ;g{ Y 5 B F ECga{}lazas;glro[g)S]undecane,
(281} 1- h)(aRa)-)dybutbeﬁl-atha-)H ((&RWI-byd}e)(()%-15eyclohexylmethyl) 9-(4-

-(4‘{N“ﬁ§ r @égb&pé@%@pgy)pﬂeﬁy%étﬁwyl'&‘6‘ nosul fonyl) ph

rlazaspgr hml@san@{ 5. 5] undecane, (197)
(28§)Q) 1- (QRW'—b@cyﬁz BLA%R0-3- ((6!31?]1 -hydroxy-1-cyclohexylmethyl)-9-(4-

(4(%1 %\%‘HBF%‘P%‘%&@QVW&H@%\MP%&% diePy ! met hyl ) -1, 4

triafaspiro[58asecahd, & undecane, (198)

(B30 1 gﬂﬁ)ﬁﬁ' biftyPo & @ﬁg?(% ﬁiﬂtw hydgoxy1eyclohexylmethyl)-9-(4-
(4taethyldningna WV%@Enyloyvmhengl)t‘r # D-tizaspir6 55 undecanes
a %Satéﬁ%%ragﬁﬁbgﬁlg% %Hée?xrg %x?%é %r%of gra non-toxic salt
hyI 1-(4- (N, Nd |ethyl am
vii) nosul fzopiarhiiteaitalsonmgaditidn ¥biptiBivg) a friskasBiro[5.5]undecane
derivative of the formula (I) described in above i), a quaternary ammonium salt
thereof, an N-oxide thereof, or a non-toxic salt thereof, as an active ingredient,
viii) a chemokine/chemokine receptor regulator comprising a
triazaspiro[5.5]undecane derivative of the formula (l) described in above i), a
quaternary ammonium salt thereof, an N-oxide thereof, or a non-toxic salt
thereof as an active ingredient, and
ix) an agent for prevention and/or treatment of asthma, atopic dermatitis,
urticaria, allergic bronchopulmonary aspergillosis, allergic eosinophilic
gastroenteritis, nephritis, néphropathy, hepatitis, arthritis, rheumatoid arthritis,
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triazaspiro[ 5. 5] undecane, (200)
(3R)-1-butyl-2,5-di oxo-3-((1
R) - 1- hydr oxy- 1- cycl ohexyl met hyl ) - 9- ( 4- _ 18 AUG 2008
(pyridin-1|-oxido-3-yl oxy) phenyl met hyl )- 1,4,9-triazaspi
ro[ 5. 5] undecane, (201) (3R)-1-butyl-2,5-dioxo-3-((1
R) -.1- hydr.oxy- 1- cycl ohexyl net hy
jooh

Psorlﬁﬁﬁhmlmnswpmun%ttm se“ﬂ%ﬁnﬁriusg%dg%%n TR 1 ) py
sclerddi8! nigepdtivBidaytis,-doute %sﬁnfa’é@gdﬁﬂ'réﬁ Syridromecepaoxic
shog oﬁ?ﬂhé'esoay nme{»@m%ﬂwp%rmcﬂon
|mn'(u4=ro€ﬁbbbés%mm@§ﬁbéﬂﬂ)étaf§ﬂ@§1§bﬂé¢ oir@dmhmhbxde)’cienéw
syn%u%)ﬁez %8 lye, gza g-lq%%gﬁﬁlg@ fa]ymgecane gErivaINg &R tormula ()]
des&ibed m/@b@»eﬂ) la quaievhamdmmh}drhs%}t(tﬁer@of cari Nedxigd thereof,

or il feredl SR e W%m AL

3 but yl d
(R) R)l @&?g@eq&r&yc;r&égkw me@lﬁ9| ) tejates, 510 dj aptuge - 10f  the
trlaza(sﬁtrbﬁ SMnHedarl‘@fdb)’béWd‘@i a0 %f:@ Odfg‘ﬁfé’b%cﬁvel
oI nmet h ria j IO ecane
a q@ ﬁ%np%%y%alé‘t@érgpt i\?p?lge ere f or a non-toxic salt

therBpf forhyel mwféetuye lo bengﬁ id:et*dlvfit ¥oPprevehtiornl laﬁtElr??Mfealment of
4- ; y

astrgﬁ v & zas%&g %%é%a %Ver%lg é%ﬁ'l Ihopul¥nonary agpergﬁb&s

aller(gm)eogtr@phyic gasir@&rdgbtlsg ngphritis, nephropathy, hepatitis, arthritis,

rhed?%atbd*yéﬁm*& %ﬁéﬁ%ﬁgﬁw hﬁ&ﬁjuﬂiﬁ\ﬁﬁs lstchemlc reperfusion

S%?fgarmt{}'ﬁ\ige@a osigpoyipelatine- PO!B $.yI3021t% d@@é@igry( (distress
synd?bnile twyctrtoxm sho@kch@b@tésl @Etdimh)%l% éhéease transplant rejectlon
lmm%gsuq_)pre BIGE %en{g} n %ﬂngc%r(zgﬁgﬁ rgden%mune dgf iciency
syndrdR)e. 1- but yl - 2, 5-di oxo-3-((1

(R)s Hﬁ%‘*ﬁe@ﬁiﬁhﬂ%ﬁé@%ﬁééﬁsr{;m Ryt2 5 dioorH{(IR

yasn-1-6y6 os]euyimibyiég- (209) .
(4 (4 §B)bb3(yp9h’ér¥)ho>?y)5hgh§lﬁ%‘t?ae ~t iaza SPI jjol5.5lundecane or a
pharn)laceutl\t/alrly accepta)éfe salt ereof an (3R -1-butyl-2,5-dioxo-3-((1R)-1-

hydroxy-1-cyclohexylmethyl)-9-
(4-(4-carboxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
hydrochloride.

The present invention also relates to a pharmaceutical composition
‘comprising a pharmaceutical composition comprising (3R)-1-butyl-2,5-dioxo-3-
((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxyphenyloxy)phenylmethyl)-
1,4,9-triazaspiro[5.5]undecane or a pharmaceutically acceptable salt as an
active ingredient. It also relates to a pharmaceutical composition comprising a
pharmaceutical composition comprising  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-
hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxyphenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5] undecane ¢ hydrochloride as an active ingredient.
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(N-met hyl - N-(2- (pyridin-2-yl)ethyl)am nocar bonyl ) pheny
I methyl)-1,4,9 triazaspiro[5.5]undecane, (210)
3R) - 1-butyl -2, 5-di oxo-3-((1
(R) - 1- hydr oxy- | - cycl ohexyl net hyl ) - 9- (4- 18 AUG 2008
(4-(pyrrolidin-I-ylcarbonyl)phenyl oxy) phenyl net hyl ) - 1,
4,9- triazaspiro[5.5]undecane, (211)
(3R) - 1- butyl -2, 5-di oxo-3-( (I

DETR)LE]D P@@Rfﬂwﬁwhqéw\@w IoN9- (3, 5-

or ophenyl razol -4-yl meth
r | az ala ;slne gresest tnYGé'Baﬂ.eC)( ‘%@Ii'yzl)means methyl, e¥hy)l propyl butyl

or lsér%B}lcbr ; syﬂhe?eo'? g: gﬁo 3- fn(al
a mstﬂﬂﬁ ol mERF® TAtBOn YIS RS BuloRy o1 araeniy)

groups thetedf.t ri azaspi ro[ 5. 5] undecane, (213)

3R

b -0 TR s Guess. Bi8iiddbiaging o5 odins. |

di metGil-4-alkyldneratdamsypétbyicnep ethaydene, 4rigetintitys,) - 1, 4, 9-

| tetraﬁr{é&iﬂﬂé‘ﬁegbf %[vﬁheﬂscugﬂﬂ@géﬂge %14)
R - 1G4 iert,eymeané%m‘f@r\ epropenyleng.-butenylene or

lsomdhﬁ? gtheg-gd?yl pyrazol 4 yI rret hyI) 1,4,9-triazaspirof
R) - 1@? @3&% in%'@g n‘HPHW)ﬂ gutygygor |somer|$:groups

theredifnet hyl - 1- pr opyl pyr azol - 4- yI methyl )-1,4,9-triazaspiro

O[ng R?]qg‘gg?@%}ﬁae%e%gméﬁg%l Boéycjng)rmg means cyclopentane,

cycl )exanﬁ.mcmplanq@yolbemnnecmlopel,qeoe &yclohexene,
cycldF'm'eBPéri@’ kydiobdtehs dé;@éﬁts&g%)w& ql%uad?eﬁ’é HEidhebtadiéne,

cyclopgt@djér{qe; Spéég,ggggqg@@aijqlene indan, tetrahydronaphthalene,

bicydR)[3.B: Wdta@né}'biby@lbpi 8| a’ﬁ%tds%u); &0M34 Djdecane etc.

?: g‘; A émﬁr@ aﬁﬁ&f’:%rf?g ?é@ g)orysplro c%?h% he‘terognr}g

contgigiRy-1:2 hnutqgenZatsrrm andieB14 dxygenlatbyrly me@ns 5-10 membered

m°"°'°‘%‘°‘4' A ottt A Rontbia 1-2nprossn atpmeo

an /05 maelaﬁtpms andp@ﬁlqltmr fally,saturatedns. oker exarople, in
abov8)5' ‘10 Hiéi'ﬁ@é%djméxy@ &rkﬂx h§%d Bb"ﬁﬁ t§/§|105hetero aryl containing
| oxycar bon

1-2 nll [qgeﬁ %oms)emql ﬂ -OKYGR Rt wylrs)a aryally or fully saturated one
include pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine,
azepine, diazepine, furan, pyran, oxepine, oxazole, isoxazole, furazan,
oxadiazole, oxazine, oxadiazine, oxazepine, oxadiazepine, indole, isoindole,
benzofuran, isobenzofuran, indazole, quinoline, isoquinoline, phthalazine,

naphthyridine, quinoxaline, quinazoline, cinnoline, benzoxazole, benzimidazole,
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triazaspiro[ 5. 5] undecane, (220)

(3R)-1-butyl-2,5-di oxo-3-((1 _

R) - 1- hydr oxy- 1- cycl ohexyl met hyl ) - 9- ( 4- 18 AUG 2008
(cycl ohexyl am nocar bonyl ) phenyl net hyl )-1, 4, 9-tri azaspi

ro[ 5. 5] undecane, (221) (3R)-1-butyl-2,5-dioxo-3-((1

b r?l}e‘f'ﬁ¥ ?ﬁ,‘i&%@o’tﬁ%ﬁ&l? r}?}{’?%’élfﬁpelt E\y/ r?:l'& é3mﬁd?:50hne lmlldaﬁohcime
pmchiy]e) pyrazofiding; dgwglgtmyr inge, ggatjaawgmgrldlogzpl})endme
F?? rd%ﬂé’ 'tet?aﬁ’yd?b g&zﬁ‘re(, (o]rperazme dlhydropyrlmldme
bydre

h

°¥?¥ M%t Pé'%é(grfqe&'ﬂ?ng%‘ﬁ;p}\ﬂﬁwr@ﬁﬁﬁhenyl met hyl
telrahydrop ntléﬂﬁéap@hydf@ﬁlbaﬂﬂhe?dmdrd&&]ne tetrahydroazepine,
pe&ﬁyﬁm@é @éyd@?ﬁdlgﬁ@ﬁg#&#ﬁ{)ﬁiro@q@plqﬁ Hgytaydrodlazepme
dihydepfterah ytepiadyd rafusgng ldihydropyran| fetrahydepyram atisydrookazole,
teéiachﬁjr%g Qfole( q%@i rcf#ég?az]ﬂ%i%%éhfd réusﬁéggﬂe Saih{drooxadiazole,
tetfehw}noguadlan9leamtrﬁimdémxasi@;lpﬁetﬁma diopipzapineo-tri az
teﬁfﬁl%c)ﬂr‘éb?aélbﬂégi‘h%aBérhyd@&%@zepme perhydrooxadiazepine,

m&;p I|H9d|,ng¥bnq |§@|ngo§1% qn&c}rgg%;qjmﬁrh,perhydrobenzofuran
dlﬁgd/r‘o)sfmbhzbmr&a (erbydioissbanzofurahedinydnoirdeiole}- y| met hy

p&{r yéro‘]i*\c%;pﬁ c@%@ﬁghg%b?gg ] t%ﬁ'gﬁg%%mngﬁ%g) perhydroquinoline,

d|hgdm+s|®5qurrmhyne1te(tmh4«dmlseqwnom ¢eopydraisoquinoline,

SR A AR By o

di ghpngpb ymng @p@ﬁryg@omq hthyridine, perhydrona thyrldlne
lﬁi)drbqhbﬂé&ami{e Jte(rﬁhfdr’é Birloxaliné ysd rﬁWrbﬁOrnoxallne

e BRCH R b M i b

dikydrinhde, ltetrahydrozirimatine xperBylfdcinnoline, dihydrobenzoxazole,

pefhydy %éﬂ#?ﬁ e el 0 B AR eneg e oca
dlemjape) jpxane, anzodioxalane or benzodioxane etc.
yl met hy k- énfbn%érbb%ﬁéﬁ@c&@ﬁ@hétbwﬁﬁi%ﬁtamlﬁé 118 mikégen

at@%[sllgary;ééf %19& &?@agprg){@ V\f%’@qsf} gﬂf@paﬁy éﬁtuent together with the
nitrogen atom it attaches form, means 5-6 membered mono-cyclic hetero aryl
containing 1-2 nitrogen atoms and/or an oxygen atom, and patrtially or fully
saturated one. For example, in above 5-6 membered mono-cyclic hetero aryl
containing 1-2 nitrogen atoms and/or an oxygen atom, and partially or fully
saturated one include pyrrole, imidazole, pyrazole, pyrroline, pyrrolidine,
imidazoline, imidazolidine, pyrazoline, pyrazolidine, dihydropyridine,
tetrahydropyridine, piperidine, dihydropyrazine, tetrahydropyrazine, piperazine,
dihydropyrimidine, tetrahydropyrimidine, perhydropyrimidine, dihydropyridazine,
tetrahydropyridazine, perhydropyridazine, tetrahydrooxazole,
tetrahydroisoxazole, dihydrooxadiazole, tetrahydrooxadiazole,
tetrahydrooxadiazine or morpholine etc.
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4-yl ) met hyl)-9-(4-(4-carboxyphenyl oxy) phenyl net hyl ) -1,
4, 9- triazaspiro[5.5]undecane , (230)

(3R) - 1-butyl-2,5-dioxo-3-((1 18 AUG 2008
R) - 1- hydr oxy- 1- (3, 4, 5, 6-t et rahydr opyr an-
4-yl)met hyl ) -9-(4-(4-methyl sul fonyl am nophenyl oxy) phen

yl met hnyb rﬁ?ﬁb%red Ho’i%aéé’r???{lérc@ g E&oHeretely €ydidpentane,
cyg 8y gy(gjoge pBe opisiaigxanen gyglopentadiane, cyclohexadiene or
behzspigwtt- 1- phenyl pyr azol - 4-yl met hyl ) - 1 4 9-triazaspiro

[R)S ) i] E%Sﬁﬁg%p@% cfs)gﬂ] ﬁépﬁgp)nrg talmng 1% Mrogen atoms
arfdfof an oy Hex piine myeares 546 membered bwond-pydlierhdters aml ) - 1

cczré?@ nPt ?) uz?ﬁﬁﬁgélgQ%Q%ngcﬁﬁpésyﬁéé%>a;|d1part|ally or fully

satyraied pam ﬁqmamgle dn @pove 5-6 membered mono-cyclic hetero aryl
cdrftaiffHg’ 2?;01’[33& aRY SRR PIR T baridiyoPtully

trlaz Spi ecane,
satyigted opgigtiude pr[?)(gn@La@pl_p pyrazole pyridine, pyrazine,

ﬁ)mllhrieé gd)lyﬂéwznﬂle Cuears, r;ﬁrnéu | cmétzﬁlé )ls&ca(zége tftlragan oxadlazole
carho enyl e i,az
oA R BB OB sl a2 e °
pyRazdlirtey ¢y caaplidines tinyidpopymidine, 9e1(rdh;|(d¢opyrld|ne plpendltne

ri az
dlﬁg&%}ﬁgﬁ? @ﬁ%g’g{ybamg%;&aﬂ?ﬂ& Ry Bdpyriiding;
te(rgfwdrpppm@@ne,zpqhudmgynmwglpg, dihydropyridazine,
teﬁ)athr"(b)S Fi@XXiné; ﬁ@h?d*dﬁyﬁ@&nhe%ﬂhﬁd%f ran, tetrahydrofuran,
dlqurgpgyai‘] iﬁ@y exl%le%r acZiPoloxgz dle tetﬁgh drooxaz%lé iazas
dibgdRpisbxarzoley tetéaHydrbisaxazdid, (dihydrooxadiazole, tetrahydrooxadiazole,

- te%pﬁ%%gﬁgﬁ%\“%%BWH8%%11%10gyI(?phinw met hyl) - 1,

t ri azadpithe prEsntinkentios, eactsgjoup représented by R’ R2 R3 R* or

i@lré}fegrg%l/@ 1I§-’scéecd|i’%lﬁ’e<f(hyl lftf% ejntg dzejcrlbed in examples are
PrEHEr |thl am nocar bonyl phenyl oxy) phenyl net hyl )-1, 4, 9-

tri azaqpmiess btHerwREes N omers are included in the present
mﬁs I?krhyf([:;qr nlglgyelﬂxﬁgﬂwx%lyylgne groups include straight or
brefclediones.hirl additige, isbmeys ppdanble Boyd,mirid) YusgedLridg 94, 1Z-,
c@z ﬁ?ﬁ%lé&%é&)?k?ﬂ%‘?g g@ﬁeraéé%?@n asymmetric carbon atoms (R-, S-,

-Rp-lgomya maymg;n'@yccﬂlaﬁt@@q)mgf)hypylcaﬁy(aptlve isomers (D-, L-, d-, I-
isomer), polar compounds generated by chromatographic separation (more
polar compound, less polar compound), equilibrium compounds, mixtures
thereof, at voluntary ratios and racemic mixtures are also included in the
present invention.

[SALTS]

Non-toxic salts of the present invention include all pharmaceutically
acceptable salts, for example, general salts, and acid addition salts.
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(4- met hoxyphenyl net hyl am nocar bonyl ) phenyl net hyl ) - 1, 4,
9- triazaspiro[5.5]undecane, (241)

3R) - 1- | -2, 5-di -3-((1

(R) )1 hyg: S%-I -cycl I():1))(=§)(<)yl m(at( hyl ) - 9- 18 AUG 2005

(3, 5-di net hyl - 1- (4- (N, |

N- di metTiyé aompountis ofyie prevent invendsnlof they forRiu (1) may be
c%rgv%l?eﬁibtoﬁ%%s %F%gpawsgﬁfs%? boévzed'n@onal means. Non-toxic and
walerisolyhle salis bre podfeiredy ISuitabld $al&1, fdr example, include:
s & é@%ﬁéﬁ%%b%l%%&?%%@&b%éﬁc) sdsof AARAS BLfiR metals
(C@ mrgpagiesiumseta;) oxi@eeniym salts, and salts of pharmaceutically
B e e iyaiou etylpmjng, methylamine,
diéﬁt@ﬁ@?@%&g{g@@%yﬁamﬁ% j),gﬁlt)zelami%e, phenethylamine, piperidine,
moABthanblmink; dicthahokuine, ts(ByatoxymethyTRirive! ARHR), afginine

- (4 .
oéﬁfﬁ%&'vbp&y?wepﬂ@ﬁyl methyl)-1,4,9-triazaspiro[5.5]u
ndecanelhe cépblnds of the present invention of the formula (I) may be
cﬁ%:ea'lif_?{ootmél GorredpBh@Q atid 2B WY Edrvantidnar feaFs.
Weatarrstelde  saits &re prafegnede tSuitabla saltofarexampigi inoluses] un
sdRCHNRergahit?dids e.g. hydrochloride, hydr?bromid? s:.blfa e, ph4osphate or
[3S)-1- | -2, 5- -3-(2-meth -9-(4-(4-
RECRIEE A SIS O ek
oxzigtel filnarale|nraleats citrdté4Benzoate, methanesulfonate, _
etﬁ%6%@@fa%%?%ﬁén%ﬁﬁégﬁl%noétgf t%?derﬁ%tsn%ﬁét%mge}ﬁigﬁét?é’, gl_udclu fonate
orngldconatay| ani no) et hyl am nosul f onyl ) phenyl ) pyrazol - 4-yl
t hyl = ' ' .
(35,1, ComPauhls, BPERRE8er ML 8P e ol 1) apd gatts
thgfgquqy be converted into the corresponding hydrates by conventional

meses.ohexyl pyrazol -4-yl methyl)-1,4,9-triazaspiro[5.5]un
decane, éﬁ?Q) £.4h . t f
(39) - 1-H ep-compapnsisRfihe famawa ) qrnanytoxis. salts thereof are
prefaraples cohcreielythe aonerounuisydgxveibet e they Exarhptesrtioratoxic
saisSh é'I%U?I 5] undecane, (250) 1-butyl-2,5-dioxo-9-(4-(4
thy sul f onyl am nophenyl oxy) phenyl nethyl)-1,4,9-tri az
aspi r o[@UaEINHARTE @amBoniuresalts of the compounds of the formula (1) are

thécbbﬂbdun@ls%ﬁ’ér@%ﬁtr@%éﬁ oPtHd éﬁ‘nﬁ%bn&s of the formula (1) is
- cycl ohex I)géf,azol -4-yl met hyl) -
quarteraalizedBy.Ryi 1 o[ 5. 5] undecane,
R%is C1-4 alkyl or C1-4 alkyl substituted by phenyl.
N-oxides of the compounds of the formula (l) are the compounds
where nitrogen of the compounds of the formula (1) is oxidized.

[METHODS FOR PREPARATION OF THE COMPOUNDS IN THE PRESENT
INVENTION] '

The compounds of the present invention of the formula (I) may be
prepared by the following methods or the methods described in examples.
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(252) (3R)-1-(2-butynyl)-2,5-dioxo-3-((1

R) - 1- hydr oxy- 1- cycl ohexyl net hyl ) - 9- (3, 5-di net hyl -

1- phenyl pyrazol -4-yl nethyl)-1,4,9-triazaspiro[5. 5] un.plg AUG 2008
cane, (253) (3S)-1-(2-butynyl)-2,5-dioxo-3-((1

S) - 1- hydr oxy- | - cycl ohexyl net hyl)- 9-(3, 5-d

i met hyl Arhopg ¢hy bbbﬂp@ZlﬂHs 4f thepiddeh) inveAtion of tRzRIMUID(I), the

%@Wﬁlﬁg% “E“’%%EF 8533t AyRICERUY, AT §2(ts of N-oxides,

i.ephtiveydomyqurehef thetfbsrhiilal(J-4) 9- t ri azaspi r o[ 5. 5] undecane,
(255) (3S)-1-butyl-2,5-di oxo-3-(2-nethyl propy

|)-9-(2-(4- phenyl oxyphg®yl ) eghyl ) -1, 4,
9-triazaspiro[5. 5] undeca\ne,
t yapropyl)-9-(2-(4-

(3S)-1-butyl -2, 5-di _ (
allazaspl ro[ J14) u

met hoxyphenyRy4Liyl ) - 1,
ndecane, (257)
(3S) - 1-butyl -2, 5-di 0X0- 3 ohexyl met hyl - 9- (4-
ethoxycarbonylphenyl) 104, 9 Phﬁézasplro[S 5] undecane,
(258)

(\A&‘%%ln]Rb“ﬁﬂ’ B> R-04Ra RMEVERE MR e anmgrgeésh KRz (g3,
amhﬁ cregmlrvylwandw’)lsmmogbn ranezsb@ieim pby Btrogecaneanot
S E’)&é@l Hgécl sﬁexﬁ% é)‘% Prepared by the following

t hyl pr opanoyl am no) phenyl nethyl )-1,4,9-tri azaspir
0[ 5. 5] Wﬂ@ﬁ?'ﬂ% co%@o&ﬁd%k@&e@éﬁphventlon of the formula (I-1),

thgf%n Teie) "!LC'E%V% é;zme% _r@qL_R"" are not a group
cc(nzalnmgimrbaxydl ydroky) (a)rmherqutmet ﬁ)d )thé cbnthdundecfahpiformula
?] undecane, (261) (3R)-1-butyl-2,5-dioxo-3-((1
1- hydroxy- 1- cycl ohexyl net hyl ) - 9- (4-
(2 phenyl acet yl am no) phe.‘nfj net hyl ) 1,4,9-triazaspiro[5
. 5] undecane, (262) (3M®} b yI , 5-dioxo-3-((1

R) 1- hydroxy-1 -cy i IB)% -(4-
(2-(4-fl uorophen am 0 enyl nmet h 4,9-tri
'g (263 \pa-1A W JA}

azaspi r o[ 5.] und
(3R) - 1-butyl -2,5-d
R) - 1- hydr oxy- 1- cycl ohe
(4 nethoxycarbonylphen
- tri rqf ndeca (264)
(w(ngrgm R'Bit B? PAZ R% g R%qA have the same meanings as R,
RR) RBhRé gxy- ﬁ5tﬁé%b@8ﬁ0@f§,mhére?n &ftof them are not a group
containing carboxyl, hydroxy, amino or thiol, and the other symbols have the
same meanings as defined hereinbefore.) may be prepared by cyclization of the

compound of the formula (Il)

met Nyd.9a 9- (4-
am ndcar bonyl ) phenyl net hyl ) - 1,

R21A
o I R3:1A R#-1A
T R5-1A
N N 0l
H H (i
0
N
|,£1-1A
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(4- met hoxyphenyl net hyl oxycar bonyl ) phenyl net hyl ) -1, 4, 9-

triazaspiro[ 5. 5] undecane, (265)

(3R) - 1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 1- cycl ohexyl met hyl ) - 9- ( 2- 18 AUG 2005

(4- et hyl am nocar bonyl phenyl oxy) pyri di n-5-yl nmet hyl ) -1,
(Wheeint T isgaspalkgl, ©5b6 Uﬁ&maﬂaoo@%@hng, or C1-4 alkyl substituted

b)é; %b%g@%g@el% fr@noQ%Sn&pﬂwc)argocﬁy&hg Jing and C5-6 mono-
cyctic hetsrptringy tantpiniiee M2 nitrolgeh )ant, ordan okygersni r o[ 5. 5] u
(39 - 1-Te S7EGtion of compound of the, formyia () i welkjnapn.For
emmlﬂ amawbamﬁmﬁd putebwhea%gaiﬁeaiy prgarnig splvent(dichlofcethane
oﬁéRJern‘é[é:tc%H'ﬂﬁ@é?&%nce(o?%Eenc of a tertiary A rze (triethylamine or

&PQP}RHVA‘?#‘M F‘B boxo- 3- phenyl net hy

&G A (Baetistaciy Phiriflwproacetis arid etca).at 60-

12050, 1 Phis .cytlizetipareactior #5€mpleted snmultaneously wnth the cleavage
f(nﬁs 1buty| 2, 5-di oxo-3-(pyridin-2-ylnethyl’)-9-(4-(4
o Pami nocar bonyl phenyl oxy) phenyl nethyl )-1,4,9-tri az

aspir o[Moaamd,dbamgpllza(tibﬂOhay be carried out with the compound in
3 4 3 hydr oxynet hyl - 9- (4- (4-
WﬁléﬁhR Il%rkranﬁn}oélcrﬁéﬁ)agg enyl oxy) c}ohenyl methyl)-1,4,9-triaz
aspir o[&@pri@atjgrmmay I()mene ut with the compound in which

mfr@%%n of RIt RP -R? 6r RF 9xBxidizeB)b INLoRidh; 0Xi do- 2-yl net hyl ) -

met hyI ﬁnﬁmﬁw SREXSTSIAN o Rsiad RNeNc salls mayhearried
outdy the[convkntiolesianeans afigithe cycllzatlon

(gf,) dé- ?ﬁh@%ﬁgp%‘ OXOQSPS% #ormula (I-1A), the compound, in which

G igeotyy imRy o isamthyjenehenyingleni phe.n thereompblind of tee farinaia (I-
1 q iro[ 5. 5] undecane, (273)

/? 3R) - 1- (4- met hoxyphenyl rrethyl) 2,5-dioxo-3-((1
R) - 1- hydr oxy- 1-
cycl ohexyl nmet hyl ) - 9- (4- (R\ rret am nocar bonyl phenyl oxy
) phenyl methyl )-1,4,9 iro 3'5 ] undecane, (274)

(3R) - 1- ppaaxhnet Nyl 2, 5-\J ) - 1- hyg S1-
cycl ohex E‘;# 'g nocar bon Tﬁ%hyl oXy
)phenylnethyl) 1, 4, [ i ro[5.5]undecane, -27 18
AUG 2005 (275) (3R)-1-(2 t hogsaahyl ) - 2, 5- di oxo-3- ((1

R) - 1- hydr oxy- 1-

(wherein G group is methylene or vinylene, R is

(1) (R“‘“‘)n—@— , or

(R")m

(wherein R%'* has the same meaning as Re, and wherein all of them are not a
group containing carboxyl, hydroxy, amino or thiol), and the other symbols have
the same meanings as defined hereinbefore.) may be prepared by the reductive
amination of the compound of the formula (lll)
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cycl ohexyl met hyl ) - 9- (4- (4- et hyl am nocar bonyl phenyl oxy
) phenyl methyl )-1,4,9- triazaspiro[5.5]undecane, (276)
(3R) - 1-(pyridin-2-ylnethyl)-2,5-di oxo-3-((1 18 AUG 208
R) - 1- hydr oxy- 1-
cycl ohexyl met hyl ) - 9- (4- (4- met hyl anmi nocar bonyl phenyl oxy

) phenyl met hyl) - 1, 419A- 1.t_L ?@sm ro[ 5. i|)mdecane

1 di n- 3- h di 3-((1
W%f %@&?@Q@S)[&%oshév%t e same r’r¥eanlngs as Id(e)?lsl)ed h(eSembefore)
of e edrapylimabhtHe) fobmlr (W) et hyl ami nocar bonyl phenyl oxy
) phenyl net hyl ) 1 f1a-4 ri azaspi ro[ 5. 5] undecane, (278)
(3R) - 1- but yi - oxo-myl metIMy1 - 9- (4- (4-
h I h | met hyl 4,9-tri [ 5.5
W&gégo % %ﬁgﬁg grrr?unlg (\rp)s yl) riazaspirol Ju
(39)-1- butyl 2, 5-di oxo- Rzﬂ‘byrd)dl n- 1- oxi do- 2-yl net hyl ) -
9-(4-(4-
met hyl ani nocar bony)/phe yN)xy ph@¥ret hyl ) -1, 4, 9-tri az
aspi r o[ 5. 5] unddeedhe
1- butyl -2, 5-di oxo- -
ri azaspi ro[ 5. 5] undecane,/ (
(3R)-1-butyl-2,5-dioxo-@-((1R
R) - | - hyyRe¥eductvserangton @WEthoﬁn(‘For exam Ie it tmay by be

%l?lﬁgﬂgﬁg rpg)[%g%qﬁlgﬁggze@}]g}cmyl oxgvmgﬁg F AR hane

dip¥thyformsniide2abetil avid-o8-a(rhikture thereof etc.) in the presence of a

%CM%@%@#%%&&Y@%ﬁ%ﬁa&éﬁ‘fﬂ%b%??5 587 pyagRborphydride etc)

at 04482Gspi r o[ 5. 5] undecane , or (283) (3R) -1
- bUt yl - P@Io?féi)e?’%e:"re l@arﬁmatﬁlﬁﬂrrﬁéyy bé carried out with the

| c?m %ﬁg&&xwmﬁd@épa Bhéﬁ19¥'6%ﬂ’ﬁﬁé\'1'9k)d91 4,

9-tri azmﬁédﬁr&hﬁ]réﬂdawmmaﬁoﬁUﬁé)ebéifamé’dfﬁﬁﬂlvﬂmthe
reof, or a non-toxic salt

[t th th
C?rﬁBPEB‘F in GF'H“ '25]85':% gqff’?‘@aﬂro%npom tion conprising
at ri aAmgrtb{aE:oﬁjpuMelsmﬁme frmuwan(l-14), tthe tbmpbandyinawhich

by 57 R R et AR e pim TS B HFTRSY TR 2A

reo

iz%ﬁ'?ﬁet hyl )9 -(4 t

31A

t hereof, as an actlvelng oTle viii) a
chenoki ne/ chenoki ne r gul a;pA' conprising a
N’ (I11A-2)
R1-1A-1__/_ R+1A
R5 -1A

(wherein all of the symbols have the same meanings as defined hereinbefore.)
may be prepared by reacting the compound of the formula (V1)

R1-1.«\-1_/_—0H -

(wherein all of the symbols have the same meanings as defined hereinbefore.)
with the compound of the formula (V).

This reaction is well known, for example, firstly, PS-TsCI-HL resin
(brand name of Argonaut Technologies, catalog number 800366) may be
carried out in an organic solvent (e.g. chloroform or dichloromethane etc.) with
the compound of the formula (V1) in the presence of a tertiary amine
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triazaspiro[5.5]undecane derivative of the fornula

(I') described in above i), a quaternary ammoni um salt

t hereof, an N-oxide thereof, or a non-toxic salt 18 AUG 208
t hereof as an active ingredient, and ix) an agent for
prevention and/or treatnent of asthma, atopic

o Bmine et Bt OR40°T), SN e FERMB talried qut i
ar, Gigiant sQVSnile g oo gF diehlaremedhar stcwith the compound
ofithe fomtula ¢Vairt thiel presence 8f _é&evrt;iuﬁy_ anite aﬁf@myaahme or
. bachem c reperfusion
dl%pb%&pyglhyl%ﬁﬂb#%?@ ¥té¢)'3pgs¢s ul cer altoi ve colitis,
acut e reupreantionymey bererried putiwitivthe cpmpicunidin vetiok k,
niffbGOFOPR! RUIRE GTRE BigRai%o NHRRRD! ant rei ecti on.
[ nosuppr €ssi on, cancer netastasl s or acquired ) _
i mune AfBPNg ithe 69mpoynds efthe taimula (IntAla the compound, in which
Glgrbap AsR!Dis% ShaRdBsAN S, e. dPii dbthpMthcPbf thSofAl HA3)
) described in aboveank, 6 quat ernary ammoni um sal t
thereof, an N-oxide theéxeof,;” or a non-toxic salt
thereof, as an actj ?&g I entsaghe present
i nvention ahaa_rei 0 a of the I1A-3
triazaspiroO[5. 5] d A-Ye of t‘we%o)rrul a
(1) according to t N), "a quaternary anmoni um
salt thereof, an N oxi the‘afen-ﬁ, or a non-toxic salt
thereof for the manufacture of a medicament for
(whegsinall fithasymbiols have Hensare meanings asslefiped hereinbefore.)
md?b@ﬁjrbf)él%d_wtéébﬁhbahe 2bhfpoling dFtRE¢HPRUATONRIY
aspergillosis, allenpic gosinophili &lﬁastroent eritis,
nephritis, nephrop thy,_ﬁgpatitis, a( f ritis,
(whieezimt isi hblagemanditse offsarrsyasbals havéitine same meanings as
, VLS A s ! : Csorder
o AR EBR e W Camb SR St BBl S
r espi r dther kpagtien iswell kopwi and it gy begsarded leut or example, in
arﬂbr@*&ﬁi@&lveﬁ%ﬁhéﬁﬁ?&%lf@ki@%@?g i i Siels@Rte of ARG KAMe

(PpHRRINE GaMciad o] SodiFaonate eltpr s T60ent | on
al so r dNareevet, thic I8 ctiorbhiay belcarridd @R with( théRompound in
quiélq%ﬂfood%'gf Rc,*?j, ﬂae&yéqgtol})(&&éc? to N-oxide.
Among the compounds of the formula (I-1A), the compound, in which
G group in R™* is —.CO-, i.e., the compound of the formula (I-1A-5)
R¥A o

AA- \
R1-1A-1 N R3-1A
)N o (1AS)
o) N
d R5-1A

(wherein all of the symbols have the same meanings as defined hereinbefore.)

may be prepared by the amidation of the compound of the formula (XII)
R1-1A-1

>—0H (X

o
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(4- (4-carboxyphenyl oxy) phenyl net hyl )-1, 4, 9-
triazaspiro[5.5]undecane or a pharnaceutically
acceptabl e salt thereof and
(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- 18 AUG 25
hydr oxy- 1- cycl ohexyl met hyl ) -9

(wh?ré}ﬁgﬂﬁf%! Bog! r@%)tﬁé%%é'ﬁidhé‘x‘\l |idgsgja§d$fri]ned hereintt>efore.)
. ngecane ydr ochl or1 de. e presen

W'{hnt\?'/"érﬂqul&?d%']%@ﬁg%‘éat(g)'a phar maceut i cal coﬁposi tion
conpr i Jhegridatien imwellknoah, andiitiaciudes thomztheds)dor

exg -1-butyl-2,5-dioxo-3- ((1 R -1-hydroxy -1
aMP¥onexyl net hyl ) - 9- (4- ( 4-

(1cvamxgphdalidexy) phenyl net hyl ) -

(2)1vi§’a9m"i (%oaééa%inhgéﬁdé_’,] undecane or a pharnaceutically
acceptable salt as an active ingredient. It also

(3) using @cansleasifgAdfteut i cal conposition conprising a
ggar Tacm@%}e%étg@ggaeéekplgmeaoa@fdn@img (

(1)Cy2:|_ oh%{m@&pdﬂlé %)é?aici/j E’Iéﬂt@ Fnla'y blygér%)éﬁ'o%t, for example, by

reactinypearbbrylid anid)/\fbﬂha_rybuydtha}idé {é.g4 pRalyt chiledds pr thipHylS]

o : h o : . , S50
crJFRERS 4o A4 50 YA PR BRSPS B ety
ethereordetrabydrofurashot withoatia solxert/at 203G do meflux/lemparaiure.
Arf PiRAlthe *atg&éﬁhed Aoy RANR defrivatioe Afay! bé Féstted With’arfingaidan

inajt GG HAEH (SR, rosiyleng e idr iyt ethF phe
tetpahydrefuran), (i the prekghes of aramianaming @g. pyaidiye driethyl
arbig et Eing SLAOTEEAO RGP LA R4R, aiematve,
thé obtaiged aeyldralidestenvative grayups redotedwith apaine inlakyorganic
*scl 55! s o SERITYon P ito B ARARETARcBE Bhon
(erge sadiupy bicaeenate @ sodium hydroxide) at 0-40°C.

(2) The method via a mixed acid anhydride may be carried out, for
example, by reacting carboxylic acid with an acyl halide (e.g. pivaloyl chloride,
tosyl chloride or mesyl chloride), or an acid derivative (e.g. ethyl chloroformate
or isobutyl chloroformate) in an organic solvent (e.g. chloroform, methylene
chloride, diethyl ether or tetrahydrofuran) or without a solvent, in the presence
of a tertiary amine (e.g. pyridine, triethylamine, dimethylaniline or
dimethylaminopyridine), at 0-40°C. And then the obtained mixed acid anhydride
derivative may be reacted with amine in an organic solvent (e.g. chloroform,
methylene chloride, diethyl ether or tetrahydrofuran), at 0-40°C.

(3) The method using a condensing agent may be carried out, for
example, by reacting carboxylic acid with amine in an organic solvent (e.g.
chloroform, methylene chloride, dimethylformamide, diethyl ether or
tetrahydrofuran) or without a solvent, in the presence or absence of a tertiary
amine (e.g. pyridine, triethylamine, dimethylaniline or dimethylaminopyridine),
using a condensing agent (e.g. 1, 3-dicyclohexy! carbodiimide (DCC), 1-ethyl-3-
[3-(dimethylamino)propyl] carbodiimide (EDC), 1, 1’-carbodiimidazole (CDI), 2-
chloro-1-methylpyridinium iodide or 1-propanephosphonic acid cyclic
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cycl ohexane, cycl oheptane, cycl ooctane, cycl opentene,
cycl ohexene, cycl oheptene, cycl ooctene,

cycl opent adi ene, cycl ohexadi ene, cycl ohept adi ene, 18 AUG 2008

cycl ooct adi ene, benzene, indene, naphthal ene, indan,

t et rahydr onapht hal ene, bi cycl o[ 3. 3 0] oct ane,

Ay aNEeirtHhe HHe8BREE Br AbsEhsy 6t ¥ 1!5? OBt -
anr% er)gorflrmno- or lF?faseé(glé/or S |ro @ﬁF?c (g%gH )1%“)
40 contai ning 1- 2 ni trogen atons and/or 1-2 oxygen

at OFTB ﬂhéﬁ%aEhd@dé’@éﬁtﬂd?ﬂ (1 WC(QPandf(3)3may(tféJ§@|¢|erout under

R EER I A R
prefet‘ahlan'esmt)ne For exanple, in above 5-10 nenbered

cont 31 Hordbvet e EthidnotPraR ke EariB otk Bk AbComequngin
whichiRyar iR “4s8 Ihydeaxyl graup.sat ur at ed one i ncl ude pyrrol e,
i m daz ghGeohf, ﬁ?é’hﬁndzﬁ ri ﬁ*‘ag%e (Péfpéa U withMthe Bogtund in

ri dazine, | ne uran, pyran,
Wr@é’éﬁltme"&&ﬁm% RI §<5>Baz'§l°é dizad to,Nroxidex adi azol e,

oxazi ném mmmpoomcmm@ormn@qla; emertsbmpcmmd n which

soj, ndal e 4 sobenzof u |
at 58 3B cBoup 5 RoI R G BRISHHES = Rl cRriaininge
cachoxybyidroxy, aminoaz thiohee. dhemompwndh:mtheimuﬂa {I-1B)
benzi m dazol e, 18 AUG 1Bbeg of urazan, benzotriazol e,
pyrroline, pyrrolidine, \| m dazol i ne, imdazolidine,
pyrazol i ne, pyrazo hydgﬁpyrl dine, tetra hyd
ropyrid i r;@1 IBal pAr i di N, gyram n¢-1Bptra hyd
ropyrazi ne, pipenazi d|h di ne,
t et rahydr opyri m di ne, 52 i m di ne,
di hydr opyri dazi ne tetrn hydR 1?/?yrl d azi ne,

RO i, R e b
eRr“éh%Ir adtl R plespecteiniandodhareipahleast dhe o priesents
a %{%H mﬁlﬁﬁgr@?boﬂl 'Wﬁirﬁi?}y ra’h'?motc?rttﬁ@ Mol therith&@Psymbols

i oxaz F 00Xaz0
haye e s8mesngapings Q%@Qfﬁ'%rpg‘heg‘?fﬁémx lee prepared by the

refoluO6fQTstesdting Yréups b@lﬁtbihlﬁg darbox ﬂflhydi?cl)@J amin@hhd thivH

fetra OOX&ZE L ne

Prrptggﬁe ¥az nﬁ?tiqg %roulggr I'E?o?(%{?@ prﬁ% of the Formu?a}l 8 -1A-4)

perhydrooxadlazep|ne ﬁ | i ndol i ne,
i soi ndol i ne, dihyd Fz%hydrobenzofuran d
i hyd roisof eﬁg‘ofu ran, erh 'R 6enzofﬂ _mm
di hydr oi nfazol e-N RA-1A4

R5 -1A-4

(wherein R4 R>1A4 R3¥1A4 R4 A4 and R®'* have the same meanings as

R™, R*', R*'" R*' and R*' respectively, and wherein at least one group
represents a group containing carboxyl, hydroxy, amino or thiol, and the other
symbols have the same meanings as defined hereinbefore).

A protecting group of carboxyl includes, for example, methyl, ethyl, t-
butyl, benzyl or allyl.

A protecting group of hydroxy includes, for example, methoxymethyl,
2-tetrahydropyranyl, t-butyldimethylsilyl, t-butyldiphenylsilyl, acetyl or benzyl.
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per hydr oi ndazol e, di hydroqui nol i ne,

t et rahydr oqui nol i ne, perhydroqui noli ne,

di hydr oi soqui nol i ne, tetrahydroi soqui noli ne, 18 AUG 2005
per hydr oi soqui nol i ne, di hydropht hal azi ne, tetra hyd

ropht ha | azi ne, perhydropht hal azi ne,

di hydr gy amblgﬂrbusoftam.ﬁa.ﬁamhésampéuerwedI ne,

befeyIPXygaTpalh AbMaRycHEonl HdpATRORY fforoacetytor o
ﬂudrénhw'gémﬂx gdmloh ﬁe t et r ahydr oqui nazol i ne,

Pot r angeroeatne gl os B HREGERNRY sRfimple, benzyl,
methbprermyh Avetoah ldpmquylhymhebelmeihw_zaﬂ acetyl.

di-hydr %%%B@c@iﬁéyrs%% B?E%r)b glbﬁgafd%yd%’rﬁmoeor thiol includes the

di oxol an
abeve ons, and inedditiondo ﬂm@tr@mr@f@cm sFup Wht?hdé rﬁ?@PH?h‘@

selectivel ti gafo? Exafipe CHneadbéEﬁb@Grin It WnGreenkiethalan
each tirtu

Pregacvs Cyonbe it Orasild Synthents ELEdRE. WGV oG e, New
Yogg?ﬂ%ggcont ai Plt ng 1-2 nitrogen atons and/ or an oxygen
SUom 308 B DAL e B e B gyt p e
metbodaiescn@edhérmnbefogﬂan atons and/or an oxygen atom

and_pankieelionai of 4 brotechifl BFch GitBokfichyisiexpsF ibits well

i m dazol e, pyrazo pyrr pyrrolitdine
kniowind 22 exaePlentt éazol i di ne, pyrazol i ne, pyrazolidine,

1P!HéV§|k§|m€h rag,,swt etra hyd ropyrid ine, piperidine,

NS arURA Bf pdrotecting Bronmitat SEOH endiidh,ac 7' "
(3pthemetrionzy of aiptoteetinglighouty byohydmgennwsls bﬁt :j a hyd
|
- (o] BRI P8 mrBREING RS beRalfa shyor 2 NS Tooxaze
(5) 'éterr@rwaboiacnratg@tleg groun uanﬂmetabma ex:Eitne or
mor pho"l’l’%eccﬁ{c'?ete 3 cliBfidiAbPthesEPréRbas are as follows:

(1)?32 ?oﬁg{t\&f?{\g pglgn ?t'@Egﬁé’ 5%,%&%@;@%8 h%rorfysm condition
(eQy Qﬂlfﬂﬂﬁﬁé@dh?l@OUFYﬁiavfb@(eaitled eutrfor eramele:; iretn.orgaric
soﬂeeﬂf Z@gﬂ'\a&m@g&g%ﬁydr%fur% Bridiane qugm{hnﬁWo}ld% of alkaline
metal (sodium hydroxide, potassium hydroxide or lithium hydroxide etc.),
hydroxide of alkaline earth metal (barium hydroxide or calcium hydroxide etc.),
carbonate (sodium carbonate or potassium carbonate etc.), or an aqueous
solution thereof or a mixture thereof at 0-40°C.

(2) The removal of a protecting group in an acidic condition (e.g. t-
butoxycarbonyl group) may be carried out, for example, in an organic solvent
(dichloromethane, chloroform, dioxane, ethyl acetate or anisole etc.), organic
acid (acetic acid, trifluoroacetic acid or methanesulfonic acid etc.) or inorganic
acid (hydrochloric acid or sulfuric acid etc.), or a mixture thereof (hydrogen
bromide/acetic acid etc.) at 0-100°C.

3) The removal of a protecting group by hydrogenolysis (e.g. benzyl,
benzyloxycarbonyl or allyloxycarbonyl) may be carried out, for example, in a
solvent (ether (tetrahydrofuran, dioxane, dimethoxyethane or diethylether etc.),
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and/ or an oxygen atom neans 5-6 nenbered nono-cyclic

hetero aryl containing 1-2 nitrogen atons and/ or an

oxygen atom and partially or fully saturated one. 18 AUG 2008
For exanple, in above 5-6 nenbered nono-cyclic hetero

aryl contalnlng 1-2 nitrogen atons and/or an oxygen

aldgbRan (n%tﬁaﬁcﬂ Léﬂol%’tcg +d’zen%"’§bkégiéﬁ@| oP luthe b’ttd)e ketone

(kg & methy fw slarieetchunittie (Bgetanitris,ats ol amide

(dumemmhﬁamf de et watee et @bétate Oa@éﬂc%ld BK adhm!u ré®hereof

o1t St Plisehbo /o A daraat PRI B oyiarbeh SHiRaiuim Bk,
Paltadltam"d'd@yde Cblatmwplqmde dJrﬂ%aneydmbk@Iretpy,ratzamatmospheric or

PoSNERESSORY bitfor AmdUpREI RS RFrolb i i bfsehBd or
ammqrwmpfwm t{200%¢r a hyd ropyridazi ne,
(4per hydrﬂﬁélférﬂé@él'?ﬁahﬁfgw&fngaqbﬁﬁ cohglﬁﬁgyﬁgfﬁw%% carried out,

h
oﬂ'ﬁ% ér; gﬂé)régaqrca Opéﬁ% @:IJ u%la& q?rgacpgtgmtrlle etc. ) W|th

tetrebetymﬂmowurdﬂthwb’e)wadloacol e, tetra hyd rooxad
ne or. no hoI| e et C.

@5 the re ey atieistingdfhuf sl i Sorley Rigy be
cariied RRf, feBexample; in &6 argamb!sob.feeit (adiabﬂoeoméﬁmml ally,
dnﬁ{égl?)ﬁtbg@fa'rﬁlli%@r ?et%mgﬁ&mgg 'gﬂ:sg %s@ric% of 3 frap reagent
(trshtéylfanaydada ar dimadone @%hand/pnaemrganlc aaig (mlnmogj etc.)
witth kétal é&dﬂﬂéx (RbhKA éﬁbﬂh@ﬂ?lp&b@ﬂﬁﬁte ;mia'diiﬁngi) fc%ggfl%( gtc.) at 0-

ranched ones. In addition, iIsonerS on dou
4 Qﬁg fused ring (E-, Z-, <cis-, trans-isoner),
i somer sAgyeet kabach tbrthmpws'o?mmthecart dhé @imed @dmpdinds of the

- prssent entofl rRY TR wrshaped §%£'W by BhR6 B R, tiefyocs.
poI ar o‘hmpogfhmcgmp@uade the fomadm (I ghegiompound, in which at
le8§GHhitrdgeh @b%sgﬁﬁuﬁqu m%ohﬁﬁ saR! i,  ine compound of

nds, m xtures

C equl |l

ths?%ard g}y rati os and racemi c mxtures are al so
included in the presenR?#nvegtion. [SALTS] Non-toxic
salts of the present |nvw“ n include all

phar maceutical |y R32
R1-2_N? R42 (i-2)

N
Q d \Rs-z
(wherein R, R??, R*?, R*2? and R%? have the same meanings as R', R?, R?,
R* and R® respectively, and wherein at least one nitrogen represents quaternary
ammonium salt, and wherein Q is halogen) may be prepared by reacting the
compound of the formula (XI)
R"—Q (X1)

(wherein R® is C1-4 alkyl or C1-4 alky! substituted by phenyl, and Q is
halogen.).

The reaction is well known, and it may be carried out, for example, in
an organic solvent (acetone, dimethylsulfoxide or methyl ethyl ketone etc.) at 0-
40°C.
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acceptable salts, for exanple, general salts, and acid
addition salts. -31 18 AUG 1' 005 The conpounds of the
present invention of the formula (1) nmay be converféaqwG
into the corresponding salts by conventional neans.
Non-toxi c and water-soluble salts are preferred.

Sui t abl t I
. a?s Rg"ﬁ"as@?fmrﬂ?ﬁf&fﬁnhi?@@‘”g 30 e j,??“‘?‘f‘k'ﬁ fiflwhich at
1eB5} oné pifoben epissants R ex e tie,sarapeind ot fedarmia (-3)

salts, and salts of phaﬂ?é'ceuo cally acceptable

organi c amnes (tetramet Ryl a nium triethylam ne,

met hyl ami ne, dj meyhyl ¥pent yl ani ne,

benzyl ani ne, Rahenﬁ hyl a ejydine, (I-3)

nonoet hanol am ne, R

tris(hydroxymethyl)am ney/ | ysyng, arginine or

N- et hyl - D- gl ucanmine et ©). TR conpounds of the
(meeéﬁnw FRENRIGIRGE anaRTORMN e ddmEMiediing £ B8R RAR',

ond acid addjtion, sal

e cor r
R ghd a8 eshaptiall i 2t st pae Siffagendegtesents N-oxide,
and ehersiadQ |§baibgbh e) nsay bé prepared ypthe, oxiditiontst:thé @bkfpound

acids e.g. hydrochloride, hydrobrom de,
OHB f@'&é&agm% hat e or nitrate; salts of organic acids

e g. acBluc-apwdatlon 13 weH knownaans it may be earriedrautafos example, in
! z
a Qﬁﬁ‘éﬁb%rg%h'lﬁ%ro?w}e?vt dﬁEhl%?tSrﬁe r%gn ét@‘él%r%eﬁgeggﬁfqr% he%<ane or t-

ane fona anes U
blﬂ%fﬁf‘é}k@i g1 bindhe Presenae ofan excesgivecoxidizingereagent (hydrogen

p@‘ouid@n ébélunT b@n@@&’tﬁouaﬂﬁntﬂfet thsBrauﬁﬁ fb‘éﬁdﬁraté“‘ﬁ%%m@iﬁeefamd (for

the fo
Aol B oPElga 5t o per et A ik CNE (brSnd name,
OXENIS is ah Iabbfe\llalbmmfmmtamamfpdrd»wrh%!}iofsdlfate() )po@asl,smm
_ rabl e, concretely,
p%hﬁg@ﬂa?%égéﬁ@eslgr%cgoo%tc% Ogé@icgrrpl es or non-toxic
sal ts tH® eempounds @fﬂm(yl)mwhe prerared acobrding:to the
foloWieLesserné 1t he formula (1) are the conpounds where
nitrogen of the conpounds of the fornmula (1) is
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quarternalized by R Ris Cl1-4 alkyl or Cl-4 alkyl
substituted by phenyl. N-oxides of the conpounds of

the formula (1) are the conpounds where nitrogen qf

t he conpounds of the formula (1) is oxidized. [I\/ETﬁKﬂDé'JG 205
FOR PREPARATI ON OF THE COVPOUNDS | N THE PRESENT

| NVENTI ON] The ¢ unds of the present invention of

the formula (1) be prepared by the follow ng

met hods or the nmetNQds described in exanples. -32 18

AUG 2005 Anpng the/€onpounds of the present invention

of the fornula@&y, t8e conpound where nitrogens are

not quaternary a
conmpound of t I

ign saltssdr N-oxides, i.e., the
ul (1-1)3R1-1 Nc'/ \R5-1 R3. 1
R2-', R3"", R4-' and R5-' have the
, R3, R4 and R5 respectively,
and wherein any nitrogen are not

s oF N-oxides) may be prepared
t hodg_Rpong the conpounds of the
present invention thesformula (1-1), the conpound
in which any RO= R3-', R4-' and R5-' are not a
group containing moxyl, hydroxy, am no or thiol,
I.e., the conpound/of the fornmula (1-1A) R1-1A R3-1 A
R4-1 A =

fo

sane neani NgSe
and N is nitg
quat er nary anfont
by the foll ow ng

A

RZ1A—_NH,
(X)

Scheme 1

L

0 y
o’k (X1)
-1A
R3-1A R4-1A
(9]
(i)

N
< — <0=< g x—=2= 3
- x |3 - Z-
v = vn: &L o
§ o
% o = T
g /
' =}
($) ‘©
n _ g
+ =
z X
L

In above Scheme 1 each reaction may be carried out by known
methods. Moreover in above Scheme 1, the starting materials of the
compounds of the formula (IX), formula (X), formula (XI) or formula (XIl) may be
known per se or may be prepared by known methods.
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0/ ~5- 1A (1-1A) (wherein R"'"A R2-1A R3 1A, R4-1A

and R5"' A have t he sane neanings as R - R2"', R3"',

R4-' and R5"' respectively, and wherein all of thefra AUG 2008
are not a group containing carboxyl, hydroxy, am no

or thiol, and the other synbols have the sane

meani ngip ths piéééﬁtﬁﬁvé}ﬂfo?i ﬂ'béé ictnB? Hée?!ﬂé r;?reggé’ts may

bqéu A# Qﬁl éyofgg%maé, tec q?ligsCl?gr exarpple, pytificati lon may be
cartied-otd by atistitlation fait agnoqashéﬁlc ér r@d'&h&éd PrSEUré, bsyaﬁhghby a
%ﬁ%ﬁ@%ﬁ%@gh%ﬁ ogrqu}yegg t@lpﬂo aér?\%ﬁbd h\Qor 89 column
chfomatmphydlslngasmemgequgaaghes@hesubgaibl bywashingfor by
re%@ﬂﬁélﬂf%ﬂ The p[.)lgf (E:%Iroﬁ @g%o&'t c?cbr’(ée% %¢%cgpﬁeﬁ5§én or after
S%@Hﬁécw&ent (dichl oroethane or toluene etc.) in

the pr eﬁ%‘éﬁ‘le@rstaﬁﬂﬁg %ﬁeﬂ&lsaarfoeéﬁélfféég%m [Hthe present

t th or I SOpro amne etc.
iy tioT Bay . K3t PEF S8 A P be RERAa"ed o knawrimetidsso-

120C. This cyclization reaction is conpleted
Cele] i avage of T group.
'g'ver B@#Aé'gyA¢Ibﬂn§éﬁay be carried out wth the
c orrpou rEfflcancy oftihercarspaund4ofi the liywertionl of ghe mrmugdn ¢) was
ahi out with the conmpound in

cﬁ%ﬁlnba ég?rbo)gen opo‘&q{dfﬁgg R3 or R4 is oxidized to

N- oxi dePs fescrikaskinhe foregeings irv erdar da cary ak iseegening of a
compouiK Cap Atk (oF ufrﬁhrtuhg b‘FrﬂTﬁg 6ﬂ|Hl\¢% CXCRESr CCR5 which is a

reggﬂ%;g %ggeg}rDﬁgsﬁwpm alt q a mé/re ciu;zgg:ttliggn ﬁgg to pﬁrry outitin
amhssay syStgmndhat usesFHIV :Ourus MoWeve the wse\of ralylbl:'glé?amount of

© HIV $irus e SAPRMIRG ihot M8 cfidd Bletod aificditytn Randiidg it. on
the other hand, since both the macrophage tropic (R5) HIV-1 and the ligands,
that is, RANTES, MIP-1a and MIP-1B, bind to CCRS5, it can be presumed that
certain common characteristics are present in the CCR5 binding sites of the HIV
side and the RANTES, MIP-1a and MIP-18 sides, and in the binding sides of
CCRS to the ligands, that is, RANTES, MIP-1a and MIP-1B, and HIV.
Accordingly, in order to find a compound capable of inhibiting adsorption of HIV
virus to cells, which has an inhibitory mechanism different from the current anti-
AIDS drugs (reverse transcriptase inhibitors and protease inhibitors), it is
possible to use an assay system that uses an endogeneous CCR5 ligand,
RANTES, MIP-1a or MIP-1pB instead of HIV.

Concretely, e.g., since CCR5 is a G protein-coupled seven
transmembrane type receptor, an assay system in which the effect of RANTES
on the transient increase of Ca ion induced via CCRS5 can be carried out for
screening a compound capable of inhibiting binding of RANTES to CCR5.
Since both of the T cell tropic (X4) HIV and SDF-1 bind to CXCR4, similar idea
can be considered for screening a compound.
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R1-1A-1 GL. N1 ~( ) 4 1A R (wherein GL group is

nmet hyl ene or vinylene, RL -1A-1is (1) (R6-1A )n , or

(2) (R6-1A)n (wherein R6-1A has the sane neani ng as

R6, and wherein all of themare not a group 18 AUG 2005
cont ai ni ng carboxyl, hydroxy, amno or thiol), and the
[TESEMEWHODS] have the sane neani ngs as defi ned

(Qﬁ%ﬁafé’riﬁ%w{ané@% 0 of the formil a (111 -34
18AUR2 BumanlfladertakrDNI was phepared usirg M%fréth@n&:\m%;?' S
aﬁ'ﬁ‘éﬁ%%’&“o@ﬁ@sﬁ%?ﬁé”?@fﬁﬁf@%%% BRCRXEATE b (T
SvAGE T T@W@@MC\C&WGA@‘@AAR@TCVCO -N(SBQLIDANO:1)
ar%hé@ﬁéﬁbaﬁ RP-1 A The reductive amnation is well
5’-AG\€3A3I'AGTCTAGA@TGCACAAC¥CTGACTGGGTCACCA-3’ (SEQ ID NO:2)
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
QlAquick Gel Extraction Kit (QUIAGEN) and 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.

(2) Culturing of CHO cell

CHO-dhfr(-) was cultured using Ham's F-12 (containing fetal bovine
serum (10%), penicillin (50 U/mi) and streptomycin (50 mg/ml)). Also, the
transduced cell was cultured by adding blasticidin (5 mg/ml) to the above
medium.

(3) Transduction into CHO cell

The plasmid pEF-BOS-bsr/hCCR5 was transduced into the CHO-
dhfr(-) cell using DMRIE-C reagent (Gibco BRL). After 48 hours, the medium
was replaced with a medium containing 5§ mg/ml of blasticidin to carry out the
selection, thereby establishing a stably over-expressing cell.

(4) Inhibition test on the binding of RANTES to CCR5 (activity of RANTES to
induce transient increase of Ca ion).

The thus established human CCRS5 stably over-expressing CHO cell
(CCR5/CHO cell) was suspended in Ham's F-12 medium containing FBS (10%)
and dispensed in 3.0x10° cells/well portions into a 96 well plate. One day after
culturing at 37°C, the culture supernatant was discarded, and Ham's F-12
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carried out in an organic solvent (dichloroethane,

di chl or onet hane, di nethyl formam de, acetic acid or a

m xture thereof etc.) in the presence of a reduciqg aug 2005
agent (sodiumtriacetoxyborohydride or sodium

cyanobor ohydride etc.) at 0-40C. Mreover, the

SR RIS IR Sl e eres o
il B d e ) Msisesrensadia Gawed partions g cABY qudyl hur of
ineabafietlap8F°CVuhbet SitaderPoddifich.i AftehivaBhing tiiceWith SIx
HRKY/RIEPE 8620 Bing B ] SOlufiprne Sagieplufion KBaATpRensed i
160 pi/weliortiorss. , Eadteotihertesncompotings wasradded (tb tAétHls Fura-
2B b RES AT M) o, Sl i ol & Abofinan
hureaniRANTES (Reprotath) dilatedwitio . HankséiEPE Spi20malk pHY .4)
YA AECRERALTD e PRocgimlich Crfd obd Trapgient
ingreaseipdhe intrageliuiag Gasr spnerntration induged by fhe bumsaRANTES
waé n*iéul%u‘fr@? ﬁulr@l 4 Mb;*s agieg}drggp?g Qﬁli @sé/g#énrggmgm I;!j@lronics),
ani Bftkafion el {ohY b eSSt camped s caleiaiosdsy ey olawing
calculation formula.
Inhibition ratio = (Ec — Ea)/Ec x 100
Ec: measured value of Ca* transient increase by RANTES
Ea: measured value of Ca® transient increase by RANTES when a test
compound was added.

As a result, the compounds of the invention showed an inhibition
- ratio of 50% or more at 10 uM. For example, the compound of Example 2
showed an ICsq value of 0.027uM, and the compound of Example 3 an ICs
value of 0.37uM. :

An assay system for finding a compound having adsorption inhibition
effect on CCRS directional HIV strain was described in the foregoing, and it is
possible as a matter of course to find a compound capable of inhibiting the
activity of CCRS5 or a ligand thereof using this system. In the same manner, it is
possible to find a compound capable of inhibiting the activity of other chemokine
receptor or a ligand thereof. For example, a system for finding a compound
capable of inhibiting the activity of CCR2 or a ligand thereof can be constructed.
Since CCR2 is a G protein-coupled seven transmembrane type receptor similar
to the case of CCRS, it can be carried out by measuring the effect of a ligand of
CCR2, e.g., MCP-1 on the transient increase of Ca ion induced via CCR2.

(5) Inhibition test on the binding of MCP-1 to CCR2 (activity of MCP-1 to induce
transient increase of Ca ion).

A human CCR2-expressing cell, e.g., a human monocyte cell strain
THP-1 (ATCC No. TIB-202), was suspended in RPMI 1640 medium containing
FBS (10%), Fura-2AM (5 uM), Probenecid (2.5 mM) and HEPES (20 mM, pH
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carried out in an organic solvent (e.g. chloroformor

di chl oronet hane etc.) with the conpound of the

formula (VI) in the presence of a tertiary am ne - 35 AUG 2005
18 AUG M (i sopropyl ethylam ne etc.) at 0-40C, and thé'r‘P

the resin may be carried out in an organic solvent

745 1@ a deiistty oF 810R10P cails/I @n@"[ﬁ&lﬁ@éﬁ@d it B7PC\bf 5? WiRutes under

S Sition. TN ee TTNAkMth 198 Volumes of 1x Hanks/ HEPES (20
mi,i st Tt4)p Pratiendoid {208 mid) and faithdilintQB4ted Hti37°CHaE BD Phinutes
ol o SRR 5 SPEPRY P EES 0 o,
7 AjfoiArpbenecido@p mMissalition dhé dhusivashéd télls wehe re-susp%nded in
YR Bt 88 i JEIP Ol B ShBL e
pegtiang inte38Q welipdate. (Eacheefhedest campoundselutiohs waisradded
therétoOhnd REmMEPe oA, HhEcARMATE ﬁUH%\QPM@?’-@ZfDEBF‘d# ach)
herein e{o e. e_prepare reacting th
AR G0 FaDke/HERER K20 (Wi B A YRIoBeRecir (3.5 rallwas added
th¥réte tbal firest RonveNtratorP6H BT nRY Mheingich irrédse FAHR intracellular
cHPLBnLdRtration induced by the human MCP-1 was measured using a Ca®'
detector for 96 well use (Hamamatsu Photonics), and inhibition ratio (%) of the
test compound was calculated by the following calculation formula.
Inhibition ratio = (Ec — Ea)/Ec x 100
Ec: measured value of Ca®* transient increase by MCP-1
Ea: measured value of Ca?* transient increase by MCP-1 when a test -
compound was added.

[TOXICITY]
The toxicity of the compounds of the present invention is very low
and therefore the compounds may be considered safe for pharmaceutical use.

Industrial Applicability
[APPLICATION TO PHARMACEUTICALS]

The compounds of the present invention of the formula () regulate
the effect of chemokine/chemokine receptor in animal included human,
especially human, so they are used for prevention and/or treatment of various
inflammatory diseases, asthma, atopic dermatitis, urticaria, allergic diseases
(allergic bronchopulmonary aspergillosis or allergic eosinophilic gastroenteritis
etc.), nephritis, nephropathy, hepatitis, arthritis, rheumatoid arthritis, psoriasis,
rhinitis, conjunctivitis, ischemic reperfusion disorder, multiple sclerosis,
ulcerative colitis, acute respiratory distress syndrome, cytotoxic shock, diabetes,
autoimmune disease, transplant rejection, immunosuppression, cancer
metastasis or acquired immune deficiency syndrome.
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defi ned hereinbefore.) with the conpound of the

formula (V). The reaction is well known, and it may be
carried out, for exanple, in an organic sol vent 18 AUG 2008
(di met hyl sul foxide etc.) in the presence of an

al kal i ne (potassium carbonate or sodi um carbonate

etc.) atori@-pkirfbse bBHEOWBECrildH, thé %Bﬁﬁio@ﬂdw f&ﬁu%la (1), non-
toRdE a5 tngiec; gl addigh SRR hlrates,ihareo! Arnge naemaly
adroimjsteredssystemivalll oriodaily( Usualy. byt bl op parmsral 'aﬂmini?tration.

o TP M I achibibre Sare safymin 8 B BERSH A, fo
example; 8ge, bodywiight,Nsymston, e tlasired therapeatic efféct; the route
orRUhaBREafd ths AURABR GO Bl Pl e ag. e
dases pashassen ase generally fram 4 myite 1DO0RIMY, by orat administration,
ugo several times per day, and from 1 mg to 100 mg, by parenteral
administration (preferably intravenous administration), up to several times per
day, or continuous administration from 1 to 24 hours per day from vein.

As mentioned above, the doses to be used depend upon various
conditions. Therefore, there are cases in which doses lower than or greater
than the ranges specified above may be used.

The compounds of the present invention may be administered for
example, in the form of solid for oral administration, liquid forms for oral
administration, injections, liniments or suppositories for parenteral
administration.

Solid forms for oral administration include compressed tablets, pills,
capsules, dispersible powders, and granules. Capsules include hard capsules
and soft capsules. :

In such solid forms, one or more of the active compounds may be
admixed with vehicles (such as lactose, mannitol, glucose, microcrystalline
cellulose, starch), binders (such as hydroxypropy! cellulose, polyvinylpyrrolidone
or magnesium metasilicate aluminate), disintegrants (such as cellulose calcium
glycolate), lubricants (such as magnesium stearate), stabilizing agents, and
solution adjuvants (such as glutamic acid or aspartic acid) and prepared
according to methods well known in normal pharmaceutical practice. The solid
forms may, if desired, be coated with coating agents (such as sugar, gelatin,
hydroxypropy! cellulose or hydroxypropylmethyl cellulose phthalate), or be
coated with two or more films. And further, coating may include containment
within capsules of absorbable materials such as gelatin.

Liquid forms for oral administration include pharmaceutically
acceptable solutions, suspensions and emulsions, syrups and elixirs. In such
forms, one or more of the active compounds may be dissolved, suspended or
emulized into diluents commonly used in the art (such as purified water, ethanol
or a mixture thereof). Besides such liquid forms may also comprise some
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-36 18 AUG 2005 (wherein all of the synbols have the

sane neani ngs as defined hereinbefore.) wth the

compound of the formula (V). The amidation is well

known, and it includes the methods, for exanple, {8)AUG 20§
via an acyl halide, (2) via a mxed acid anhydr| de,

W 05 A
swegtening agentse flaxering agenls, afgnadxgsprvative pr buffedng @gent.

car g?fyﬂgegt;@r@ %rwatréhtafm %ralvddgl’@&tbtléiﬁ ifctude stexipd éidqueous

etc .
suSBPORRDS it Fic s I Brmecnp ke plsBived SHebenged into
sobiemts farrinjeetiorm mchedfatelgijefore wed. hiolinjeations,\ang ortnore 6fthe -
acfp sRhiRPHS TR, B istotyeth SybOET4 o S ALAF B hents. The
solveats maygaciude stistiledtwater tor mmctwmfphymolcpwcalwaétrﬁplutnon
|
vegg éUIé Bﬁ prgbee*h)é Ifé&]?olg?thgﬁ{er%lw&r&lfc e g{ :re:?l*éém ora
mlamrﬁéher@pﬁelwtloaﬁumahéomprlaeﬁ@m@a M@ﬁpyﬁu .mtaaﬁlzmg
dentd Golubnadtjavaris (Qidhas glutdraicoddial é@?rgﬁnbmw i de
0

P@ﬁ%éﬁ{é%i@a NG oy e e eSS Fafsiying

agelnkalsonmlag agent; baiffering agentse pgeservativen Dheymayrize stedlized
B P Pl S gy g
met@adm H@ewan@bagspu ke menufagtened:n tae jormaf sted %olggi orms
su@h‘é@ ﬁdézéiﬁ"h@d thﬁjtulc\tlé Qphith ﬁ’ﬂi)PlBé @%s@fveﬂqﬁiélterﬂ?m%téfjéﬁ some
oth@,roﬁeﬂlﬂ dlwsﬁ H%ﬁﬁf@) Imr?;egwt%%&?ﬁreoifa vent ?e Sr

chl or OfGIhé‘g formishtol pasenterall atimittistraticr imeludet ligridofor external
e SERERI L0 Bl ic Ao, raPhiERe. orefs b lpeigines sna
pe@saeemfdra«aghnai adainistiatien Whicthtoropsisé oheer mere of-the@ctive
cofBburiR ard afYethrapdrdd Bf thethbds RAEWA'Der Se.

Sprays may comprise additional substances other than diluents, such
as stabilizing agents, such as sodium sulfate, isotonic buffers, such as sodium
chloride, sodium citrate or citric acid. For preparation of such sprays, for
example, the method described in the United States Patent No. 2,868,691 or
3,095,355 may be used. The compound of the present invention of the formula
(1), a quaternary ammonium salt thereof, an N-oxide thereof, or a non-toxic salt
thereof may be used together with at least one member of other prevention
and/or treatment agents for HIV infection (particularly an agent for prevention
and/or treatment agent AIDS). In that case, the drug as such may be mixed
with pharmacologically acceptable excipient, binder, disintegrating agent,
lubricant, stabilizer, solubilizer, diluent, etc. either separately or simultaneously
to make into a pharmaceutical preparation and that can be administered either
orally or parenterally as a pharmaceutical composition for prevention and/or
treatment of HIV infection.

The compound of the formula (1), a quaternary ammonium salt
thereof, an N-oxide thereof, or a non-toxic salt thereof has an infection inhibiting
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derivative may be reacted wth am ne in an organic

solvent (e.g. chloroform nethylene chloride, diethyl

et her or tetrahydrofuran), at 0-40C. (3) The nethod

usi ng a condensi ng agent may be carried out, for 18 AUG 2008
exanpl e, by reacting carboxylic acid with amne in an

SHAGH TS VAR Ao LR RAITUNEF B3RS it s
tregtmgnt o itV dnfestior (rarticulagly cap agsehios psevesivarnd/er tregatment
SRS B 2Bl ive Lo Mo pters to
whomRIREr AgentyBr pravenon antiSih gt at pi infesBon s falonger
effdolih, |4 thatfodse3althudiuteetdmpaund of tireoprespnt invention may be
usge%{ %cﬁgly'l ﬂ]rﬁ& &gll%?sﬂ F%?q] hﬂ%‘iﬁ%}é‘ﬁ@ﬁ 'ag'ra%ae%? K& 6rg%%t’ior?énd/or
traatprent of EiV dafiection where infegteldi HIV-3 Btradr acpiipgDeesistance or

Rl fl6as. i N the presence or absence of
Wﬁh% oxy%enzoti azole (HOBt), at 0O- 40C. The reaction

descri bEe Present inveption ggvers theLsassavberer the compounsefithe
foRfuia @), la Gstefrfarg anfheAilinPsal tHerest h NbxideotHéra6h eFf a non-

toxth Spif Poredtis Sotihet vith S dh iy fichidesciot o R iy e
infeutioh vitBereby eventiondaru(gi trgatongnt éﬂ:cetnrdﬂl,\/ mgm:_tion is
. t he conpou in
o ftR Y el o o o frebidlioh’c COMHOI0G | o
N- oxi dekExanpleg afiptheforgant fdspreventien aod/ariteeatmeny of Hhé
infNBAYREd ihToMBirdtiorPvith Qﬁéboﬁ{??u%%ﬁh@@ nt 'ﬁfven‘ﬁ%n of the

r

foRPHoy A WiAtREIESY aPHTNiuT Salt thargat crVSNAS Geredieor a non-
tokiersal thetdoflarBrevérsé tRrechptabB infBitdr, Profd4sé imhibitor,

- chemokine antagonist (such as CCR2 antagonist, CCR3 antagonist, CCR4
antagonist, CCR5 antagonist and CXCR4 antagonist), fusion inhibitor, antibody
to surface antigen of HIV-1 and vaccine of HIV-1 etc.

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: Zerit), lamivudine (brand name: Epivir), abacavir (brand
name: Ziagen), adefovir, adefovir dipivoxil, emtricitabine (brand name: Coviracil)
or PMPA (brand name: Tenofovir) etc. and (2) nonnucleoside reverse
transcriptase inhibitors : nevirapine (brand name: Viramune), delavirdine (brand
name: Rescriptor), efavirenz (brand name: Sustiva, Stocklin) or capravirine
(AG1549) etc.

Protease inhibitors are concretely indinavir (brand name: Crixivan),
ritonavir (brand name: Norvir), nelfinavir (brand name: Viracept), saquinavir
(brand name: Invirase, Fortovase), amprenavir (brand name: Agenerase),
lopinavir (brand name: Kaletra) or tipranavir etc.

As chemokine antagonists, internal ligand of chemokine receptor, its
derivative, non-peptide low molecular compound or antibody of chemokine
receptor are included.
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(1-1 B) N6 R5-1 B (wherein R"'B, R"'" B, R3"'B,

R4"' B and R5"'B have the sane neanings as R1-1, R2"1,

R3"1, R4-1 and R5-1 respectively, and wherein at Ieflat

one group represents a group containing carboxyl, AUG 2008
hydroxy, am no or thiol, and the other synbols have

h _
|tor Zpg f;@%&%@% d??nt@ﬁfdl ”iﬁQn&‘%? Eh@kﬁ%ﬁ(ﬁ{ee:)ec@@%r Qe
cansratalys MG~ teardic) B, RAMTESSDBron i B MGR-1, MCP-2, MCP-
4, ERLSRIAH MD@Eed ecting groups, i.e., the conpound of
Emﬁeﬁg[ ql;glergv}g_twesﬁthgmﬂal inggnoqgrqcc}rp%etfiy A(ﬁﬁ@ANTES Met-
SB6-1bA-Metr BBF 1 peets.ane mslanl ngs as R1"1, R2"1,
R4-1 R5" 1 ' wh
L Kyl SCHEHEL sl S ol b7 be?-% g
' hydr oxYGCRRiantagonisisi are coacretelyewrittérein spaoifivation fodv e
rot G745, RS ?WGQM%“IQ VY’OQ@&%@?@W&OM@W
WIRS0K8198 INI00/46189, 1YDOO zﬂlordNQm/@QmﬁeowngI@@tg Med.

CI@érﬁUEeﬁf 1byq18@3(¥2@gmlé{ges for exarrpl e met hoxynet hyl ,
yl di met h

O ey R Bainaisis aradanbreteh witernn Shspifopianesis A
DE19837386)yV000I85324, ¥D99/55360LWE300/04008XAQ00#27800,
WS E SRLRO e S sbBSaR DA 0n B sy
wmoﬁ/wzau WVOOSIFHAHO, MHDO0/354EM LINE00/35A452 X AIRNAI35453,

Sis % HWQ(WW?O?%%??W@@M%% W000/51607,
WOO00/ 5168/8 WOO%/51609 WO%0/51610 WO000/53172, WO00/53600,
WO000/58305, WO00/59497, WO00/59498, WO00/59502, WO00/59503,

- WO000/62814, WO00/73327 or WO01/09088 etc.

CCRS5 antagonists are concretely written in specification of
WO099/17773, W099/32100, WO00/06085, WO00/06146, WO00/10965,
WO000/06153, WO00/21916, WO00/37455, EP1013276, WO00/38680,
WO000/39125, WO00/40239, WO00/42045, WO00/53175, WO00/42852,
WO000/66551, WO00/66558, WO00/66559, WO00/66141, WO00/68203,
JP2000309598, WO00/51607, WO00/51608, WO00/51609, WO00/51610,
WO00/56729, WO00/59497, WO00/59498, WO00/59502, WO00/59503,
WO00/76933, W098/25605 or W0O99/04794, WO99/38514 or in Bioorg. Med.
Chem. Lett., 10, 1803 (2000) etc.

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

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

The examples of agents for combination therapy written above are
intended to illustrate the present invention, but do not limit them.

The typical examples of the usual the dosage level in clinical trials of
reverse transcriptase inhibitors or protease inhibitors written below are intended
to illustrate the present invention, but do not limit them.

Zidovudine: 100 mg capsule, 200 mg per dose, 3 times per day;
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The protecting group of carboxyl, hydroxy, am no or

thiol includes the above one, and in addition to the

ot her protecting group which is renovable selectiv€#

and easily, for exanple, one described in T. W G ebBeAUG 208
et. al. Protective Goups in Organic Synthesis,

Third Editi 0%00% %bl’e‘i‘tﬁ(ﬁ g%lé‘red éfé@mlclégié?da}%f’
The renoval of ro ect i ng? roup of "amn
didanasirgl out 1?-35 thiabigtd 14 fBGcPQﬁéicéanﬁerP@F dale
za'lcﬁﬂé‘b\ﬁé of a mgps- WBﬁ@ﬁbﬁtPOVS rﬁgrﬂé?ﬁblse Ql‘lﬁié!?(ﬁerct!ay,
t hi is well @g@ é‘)‘
stayidiione hyarir§ane capstlera0AB 5o 2er dosa. ick Bt Ay
lamivaging:n an al(ﬁOOhng tablet|i 1800mg pe{r&)osieheNicerpBra!aypf

atBeBUP Cot "o BB BT SR s e et hiVD (5

nevirgpingioval  @00amgrtablett20ymgrperdass, ngcepeaday dopl4days
etc. The conag}@ HWé;E’éIJ of , these nethods are
riéiom

as follows e renoval é;)rot ecting group by

delaviedingie nhyd pdablehAQQ ms peredase. SrtimesiBpbeat hy |

efaVifHy: STRIOG g 8apdA6, 600 S6r FosRTRNCe Pt d%'? orgam c
%Ivent (mat%@rb*o tetra an or i OX éd

indiPBMChy dr oxi %mgaF? 'i“g(%?d QR HP%%PG ay,

rltolma\as3| um hy did@xindecapsule, 6@0u11g Iwﬁddoseﬁme?l pg) day; |
IS 280 13l 48bAE 7B udE: "éé’{’éé“ﬁ’%ycéﬁ’égnit o

sa@lwwrassu um208 mareapsuls;, 00 or@00amganprsinse, 3dishes pemnday;

anﬁﬁ‘r%rn%?fr or a gp.-xée H'E[fdﬁﬁite%o ?F @04’9%#39 &bsdNguicé BBP"ééy

but oxy RN Belsyenss Examd e

Examples Eaafnpl%ar%wgwe@ to
illustrate tiee pﬁé’seﬁht frelendon, blﬂtoucﬁhbtqrrﬁitrﬁiémne chl oroform

di {.at

e e
shaw theetluting and |dwemrmg:solaent$ a(nwmeutalhbsrofd:hasoldems used
ar%lb'gfwl gacid etc.), or a m xture thereof (hydr ogen

de acetlc aC|d etc.) at O-
The solvents in parenthesis in NMR show the solvents used for

measurement.

Reference example 1
(2R,3R)-2-(t-butoxycarbonylamino)-3-hydroxy-4-methyi-N-butyl-N-[4-
benzylaminocarbonyl-1-benzylpiperidin-4-ylJpentanamide
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(3) The renoval of a protecting group by
hydr ogenol ysis (e.g. benzyl, benzyl oxycarbonyl or
al | yl oxycarbonyl) nay be carried out, for exanple, fdeUG 205
a solvent (ether (tetrahydrofuran, dioxane,
di met hoxyet hane or diethylether etc.), -39 18AUG005
al cohol (nethanol oM Qanol etc.), benzene (benzene
or toluene etc.), ketone] (acetone%ofs
met hyl et hyl ket one etc.), nitrb%e ( cekﬁ$|trlle etc.),
am de (di net hyl f or nag de IEI &0 b acet at e,
acetic acid or a mxtyre threof
presence Q 2 palNadi a?ladlum
bl ack, i e, at | N.lm o>Q de, (%H Raney
ni ckel et atfosphr fic or H positive pressure

S rrin the presence of
ammoni um formate at 0- 29R€° (4) The renoval of a
protecting group containijng silyl may be carried out,

for exanple, in an organisg _sobyent (tetrahydrofuran or
acetonitrile etc.), with tgtrabptylamoniunfluoride
at 0-40C. (5) The renoval ofl a otecting group using

nmetal conplex may be carriethglUt, for exanple in an

orgam Gl'oséjgéﬂﬁ bn o | ff@|3 il tt%lﬁ&)?ycarl% rid‘)%r H?J?OQ§-4-

or tetrah uran rese ce O

met@atmﬁrtanqw apmﬂwﬁg)nn rmihaa@l (@4 annead added @-hutylamiae
(4ZMml erib‘é'nQ |64>J e(r%ﬂb'(? o) ténatrfenhyns/@rﬁthné*w ahl)comé ex

t K hosph

b Rk W ST DGR AR “The st Rl e
coackntrafee. aTthdbtammdmeahas pbarifi ﬁd by €oturhmchrdratography on
sl AR Tl LB Ol S AE AN
. coMpaﬂncb(ﬂQ 8ge)ahavingq’¢\erfptlmwgngrpm@maé eta S quaternary

] %@éﬁfe n: ﬁrethér{b?-cmf’und of the formula

N j%%ﬁ) 38-7.15 (m, 10H), 4.58 (d, J = 9.6 Hz, 1H), 4.39 (d, J = 15.0
Hz, 1H), 4.23 (d, J = 15.0 Hz, 1H), 3.70-3.30 (m, 3H), 3.50 (s, 2H), 2.79-2.30
(m, 6H), 2.08-1.88 (m, 2H), 1.88-1.70 (m, 3H), 1.50-1.28 (m, 2H), 1.38 (s, 9H),
0.98 (t, J = 7.2 Hz, 3H), 0.96 (d, J = 6.6 Hz, 3H), 0.91 (d, J = 6.6 Hz, 3H).

etc) |nt

Reference example 2
(2R,3R)-2-amino-3-hydroxy-4-methyl-N-butyl-N-[4-benzylaminocarbonyl-1-
benzyl-piperidin-4-yljJpentanamide
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R3-2 R4-2 NQ R5-2 (wherein R"2, R2-2, R3-2, R4-2

and R5"2 have the sane neanings as Rl, R2, R3, R4 and

R5 respectively, and wherein at |east one nitrogen
represents quaternary ammonium salt, and wherein d@sAUG 05
hal ogen) may be prepared by reacting the conpound of

the formula (XI) R Q ( (wherein Ris Cl-4 al kyl or

Cl-4 al kyl substituted enyl, and is hal ogen.).

The reaction is well known, fand it may De carried out,

for exanple, in an organiclgolRHOxH!
di met hyl sul f oxi de or net ehyl K€t one etc ) at O-
40C. -40 18 AUG 2005 Anp
formula (1), AT ;

nitrogen replfesenfs N .

formula (1-3% R2z -0 R4-3 O~ R5-3
(wherein R1"2,™R2-2, R3- ﬁ and R5-2 have the sane
nmeani ngs as Rl, R2, R3, R4™and R5 respectively, and
wherei n at Ieast one nitrogen represents N-oxide, and
wherein Qis halogen.) nmay beNgfepayed by the

oxi dation of the conpound of prmul a (1-1).

| east one
c?on'pound of the

To a solution of the compound (19.8g) prepared in Reference
example 1 in dichloromethane (65ml) was added trifluoroacetic acid (50ml)
under ice bath. The reaction mixture was stirred for 1 hr at room temperature.
To the reaction mixture was added dichloromethane, neutrified with aqueous
solution of sodium carbonate and extracted. The extract was washed with
water and saturated aqueous solution of sodium chloride, dried over anhydrous
- sodium sulfate and concentrated to give the title compound having the following
physical data. The obtained residue was used in the next reaction without
further purification.

TLC:Rf 0.38 (chloroform:methanol = 10: 1)

Example 1
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-propyl)-9-benzyl-1,4,9-

triazaspiro[5.5]undecane
CH,

§H

NH CHj3;
o) H,C
To a solution of the compound prepared in Reference example 2 in
toluene (200ml) was added acetic acid (15ml). The reaction mixture was stirred
for 45 minutes at 80°C. The reaction mixture was diluted with ethyl acetate,
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The oxidation is well known and it may be carried out,

for exanple, in a suitable organic sol vent

(di chl oronet hane, chloroform benzene, hexane or t- 18 AUG 2008
butyl al cohol etc.) in the presence of an excessive

oxi di zi ng reagent (hydrogen peroxide, sodium

nﬁgfiﬁ&ﬂf@@ﬁ'a%@us@g‘dt%f 93’?’?”2?8@“}'@??} %h?ie %cﬂéﬁ. drged
exiiach wias washad WBh SafUrataa s Sais saldtr el sog@@b@de&#ried
ovi?inbydrdusosodiom guifats ahd dopessiatatn Thel diithimed. residue purified
oA PR TRRIA R o 0 B oo Bipdndlings 1 o e
thaditleratimmppurd (12:9¢ )f e vimythegfoowingeptysidal datds 2105 W Z
T Rf 0.40 (hidrafdrm:methahor’s lfo:@;'” above Scheme 1 each

feacti on'‘na Qbe carri edo out by known et hods.
NMER (GRE0D).D ZB6vE 224 B 14. 101, di=a2 7 hig, ik 3r8Q(ss 250, 3.47
(nh,EH), B3B8 Wtlen O3 HY, Peod ahmlR A 8K2.73 (:Enytlz 4%5.1.94 (m, 4H),
SR DORE A A o

= 7I8Hps 8dRnt invention, in each reaction, the obtained
products nmay be purified by conventional techniques.
For exanple, purification may be carried out by

Refieserdd exaroplea? at nospheric or reduced pressure, by

i\ O f g i hin |
(SR e EHERBZE (Rt fy oS BB ey b B 1 "
trlazam@[@gﬂunﬂeqaagrréydnmrdomﬂe;ate, by washing or by

3

(0]
N | OH
HN , \

NH CH;,
e HCI o H)C
Under an atmosphere of argon, to a solution of the compound

(12.679g) prepared in Example 1 in methanol (160ml) was added 20% palladium
hydroxide on carbon (1.3g). Under an atmosphere of hydrogen, the reaction
mixture was stirred for 12 hours at room temperature. The reaction mixture was
filtrated with Celite (brand name) and the filtrate was concentrated. The
obtained residue was purified by column chromatography on silica gel
(chloroform:hexane = 3:1 — chloroform:methanol = 100:1 - 50:1 —» 30:1 —»
20:1 - 10:1). The obtained compound was added 4N hydrogen chloride / ethyl
acetate solution and concentrated to give the title compound (8.6g) having the
following physical data.
TLC:Rf 0.16 (chloroform:methanol:acetic acid = 20:4:1);
NMR (CD;0D): & 4.15 (d, J=2.1Hz, 1H), 3.95 (m, 1H), 3.71 (m, 1H), 3.52 (m,
1H), 3.42-3.31 (m, 2H), 3.21 (m, 1H), 3.21 (dd, J=9.6, 2.1Hz, 1H), 2.48-2.32 (m,
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recrystallization. The purification may be done after

each reaction or after several reactions. The other
starting materials and each reagent in the present g ayg 2008
i nvention may be known per se or may be prepared by

known net hods. [ PHARMACOLOG CAL ACTIVITIES] Efficacy

26 25 o oo G 217 60, G AT 0.0

(MedYi bed in the foregoing, in order to carry out

Opticsladtationb]+18.9N@OLO0, wathdot, 2g°C)nhi bi ting bi ndi ng
of HHV to CXCR4 or CCR5 which is a receptor on the
CD4-positive cell, it is a nore directive nethod to

Referemceexample 8(1)8Bf9pssay systemthat uses H V virus.
o | . ) ;
thﬂﬁ%@n‘?‘%ﬁ% Hop8uord Qe BB Referehoe dhalitie oo,

Retaran¢egxamplec — dxanplad: —hRefgrence exampie tusing the

TR Ry e Rpacia dEnkallets fpsberiny inde@RIST R Ao

butoxyeareanylamino)-ghydroxycdnmelhypratatoie ariss usingdhe

c@f@s‘;ﬁﬁkjidgam §6iratives Gespetivessingtedd st HbMtylahie, @l

fOﬁ!he.RAI\I'I'S I\éP-le?a iM -1R si'des, and in the

PHHIG-GPEPAWIdS W %&%@ ‘the ligands, that is,
RANTES, M P-l1a and MP-1(3, and H'V. Accordingly, in

REfEN 8x5|jn 1 onpound capabl e of inhibiting
= virus to cells, which has an

(3Stil-bHtybe\b-disxhah(Z-mathylprapyit 1.t triazaspirals sondacane
hyrbéhigriggs (reverse transcriptase inhibitors and
protease inhibitors), it igy,possible to use an assay
system that uses an endog nedus CCR5 i gand, RANTES,
MP-1 a or MP-1 [3 insteqd of H V. Concretely, e.g.,
since CCR5 is a G protein-youpl ed seven transnenbrane
type receptor, an assay system_in which the effect of
RANTES on the transient \ncr e of Ca ion induced
via CCR5 can be carrj screeni ng a conpound

capabl e of inhibit,j i Rdi ng f--| NTES t o CCR5.

Since both of the r opi ( ) H'V and SDF-1
bind to CXCR4, simil ' NEN Eg-e@ﬁbder ed for
screening a con‘po.ung.l e,

TLC:Rf 0.18 (chloroform:methanol = 4:1);

NMR (CD1OD): 3 4.02 (dd, J = 7.8, 4.6 Hz, 1H), 3.82-3.70 (m, 2H), 3.39 (m,
4H), 2.34-2.09 (m, 4H), 1.88-1.50 (m, 5H), 1.37 (m, 2H), 0.97 (t, J = 7.5 Hz, 3H),
0.95 (d, J = 6.5 Hz, 3H), 0.94 (d, J = 6.5 Hz, 3H);

Optical rotation:[a]p -38.8 (¢ 1.04, methanol, 23°C).

Reference example 3(2)
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-1,4,9-triazaspiro[5.5]undecane
hydrochloride
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-43 18AUGM [ TEST METHODS] (1) Isolation of human CCR5

gene Human pl acental cDNA was prepared using Marathon
cDNA anplification kit (Contech). PCR priners

hCCR5Xbal - F1: 18 AUG 2005
5' - AGCTAGTCTAGATCCGTTCCCCTACAAGAAACTCTCC- 3" (SEQ I D

NG 1) and hCCR5Xbal -R1l:  CHg

5' - AGCTAGTCTAGAGTGCACAACTZTGACTGGGTCACCA- 3" (SEQ I D

NO 2) were designed based on the sequence of GenBank
U54994. Using the human pl acental cDNA as the tenplate

and using Ex Tag (Takara)y, P reaction (2 mnutes at

95C --> (30 seconds at 95 45/Seconds at 60C, 1

mnute at 72C) x 35 carried out. The thus
anplified PCR pr d to al % agarose

gel el ectrophoresis, Q Aqui ck Cel

Extraction Kit (QU A
restriction enzygpefpal .9The digegted Ty agnents were
Iigat ed to an expression vector pBF-BQ6-bsr using DNA

ation Kit Ver. 2 (Takara) and transiorned into
TG $0 P8 enioralpi mtengiacotegeid 0T Ticsul 11 g

NMF&&DDQDIEFS BO% (d @m 0/2C8R4,8 Hizs1 zﬁ)? 3.46-3.34

A, -2 i 85106 GE IG5 1@&%@ 47 83%, 21,

1.96¢0186 (ADZH), o@rn(clJ £i72 Hz03H);n ) and streptonycin (50

ORfeAT b tation B30 < & O%gﬁﬁq‘*ﬁgﬁ%‘:?%“c hhove. mmdram” (3)

Transduction into CHO cell The plasmd

2 2 t duced into the CHO dhfr(-
Rgﬁ?ﬁ‘%@géﬁ? m?:ag;atns(écecol BR) - ACter 48

subj
{ ed

(3houl-butvl oxocin(( \RsT-hydoxyddcyglohexy DnbdiSrm
. tria@adsird]b Muidetang « fdrbtiastidési din to carry out the
CHj;
0
N QH
HN {
NH
e HCI O

TLC:Rf 0.32 (butanol:acetic acid:water = 4:2:1); _

NMR (CDs0OD): 8 4.16 (d, J = 2.0 Hz, 1H), 3.95 (m, 1H), 3.70 (m, 1H), 3.52 (m,
1H), 3.37 (m, 1H), 3.28 (m, 1H), 3.22-3.13 (m, 2H), 2.46-1.93 (m, 6H), 1.80-1.64
(m, 5H), 1.48-1.15 (m, 6H), 1.02-0.87 (m, 5H);

Optical rotation:[a]p +1.22 (c 1.04, methanol, 26°C).

Reference example 3(4)
(3R)-1-butyl-2,5-diox0o-3-((1R)-1-hydroxy-1-(3,4,5,6-tetrahydropyran-4-
y)methyl)-1,4,9-triazaspiro[5.5]undecane « hydrochloride
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sel ection, thereby establishing a stably

over-expressing cell. (4) Inhibition test on the

bi ndi ng of RANTES to CCR5 (activity of RANTES to

i nduce transient increase of Ca ion). The thus 18 AUG 2005
est abl i shed human CCR5 stably over-expressing CHO cel
(CCR5/ CHO cell') was suspen in Homs F-12 nedi um
contai ning FBS (10% and/di spensed in 3.0x106

cells/well portions into 96 well plate. One day

after culturing at 37C, tpe culture supernatant was

di scarded, and Ham's F-12¢{-44 1§ AUG 25 nedi um
(contai ni ng Fura-2AM (5 1. robenecid (2.5 mM and
HEPES (20 mM pH 7. in 80 | /well
portions to carryHqnNit 1 ifcubation at 37C

under shaded condi ti\gn. iNJg twice with 1 x
Hanks/ HEPES (20 mM p

sol ution was di spgprRd | ro 100 1/ tions. Each
of the test conpounds was added to hus Fur a-
2AM i ncor porated CCR5/CHO cell, and R nutes

TGRS éehloformuomethaaelt= 10)an RANTES ( Pepr oTach)
NMR &E@&bl‘.’)’) t814 11’3 (Haﬂ‘f:sé Uﬁﬁ’f—sl Q. oiVs, SH"W §l)i) 39?6 %' 9A),

concentra

3 58538 e 6L B0 da 4, P 246 s A B0 m, BE), 1.47-

1.4PEEHH) 20700t NETC@#ZDBHYhe human RANTES  was
nmeasured using a Ca2+ detector for 96 well use

(Hamanat su Photonics), and inhibition ratio (% of

eieeemesexamm d was cal cul at ed by the foll ow ng
[i20] n n { Ea)/ Ec x
(3ﬁ FE“'@" b@gﬁqé?vﬁﬁ) ] &@é&g nS| ¥||)] 1E‘?rgcr ease by
tripzasEo[E8]undasaneehydsochiodde Ca 2+ transi ent increase
by RANTES when a test co d was added. As a
result, the conpounds of e invention showed an
inhibition ratio of 50% o0 nore at 10 PM For
exanpl e, the conpound of anple 2 showed an | C50
val ue of 0.027M and the qonmpound of Exanple 3 an |C50
N $OH
HN \
NH

e HCI o)

TLC:Rf 0.04 (chloroform:methanol = 10:1);

NMR (CD3;0D): 8 4.00 (d, J = 2.0 Hz, 1H), 3.95 (m, 1H), 3.70 (m, 1H), 3.53 (m,
1H), 3.40-3.34 (m, 3H), 3.21 (m, 1H), 2.46-2.19 (m, 4H), 2.08 (m, 1H), 1.92-1.83
(m, 2H), 1.70-1.60 (m, 6H), 1.45-1.26 (m, 5H), 0.97 (t, J = 7.0 Hz, 3H).

Reference example 3(6)
(3R)-1-propyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-1,4,9-
triazaspiro[5.5]undecane ¢ hydrochloride
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val ue of 0.371.M An assay systemfor finding a
conpound havi ng adsorption inhibition effect on CCR5
directional H'V strain was described in the foregoj %

and it is possible as a matter of course to find'H€ UG 2005
conpound capabl e of inhibiting the activity of CCR5
or a ligand thereof usiHy§ this system In the sane
manner, it is possible toyfind a conpound capabl e of
inhibiting the activity of/ other chenokine receptor
or a ligand thereof. For €exampfE, a systemfor finding
a conpound capable ' 1Y ng g?ﬁ activity of CCR2
or a ligand thereof /can trugted. Since CCR2 is
a G protein-coupl BN seve rane type receptor
simlar to the cas Céggarrled out by
nmeasuring the effect of a igand 0 MCP- 1
on the transi ent 4HBleas® of CcaHsbn induced via CCR2.

I 1 CCR2
é)?gogfggéﬁ Rﬂortrﬁ?ﬁetﬁﬁné ucegbl?ﬁd;ﬁ %B;AF]:(FP ncrégse of

Jéx%r Zi H: @e?q mellg). 3.41 fmdh). 3. 56 3.25
)‘BU.EO Rfd |J 59@'2”1 H'EHFI’H} $A3¢m, M), 2153 1?@3)(m 1.75

R B I oM od 0L T U SO G 0, SR Ol o

JFr1\7[5}irIi3H) 18 AUG 2005 7.4) to a density of 5. Ox106
cells/mM and i ncubated at 37C for 30 m nutes under
shaded condition. This was m xed with 4 to 8 vol unes

Reflerance pxample $(7Fs (20 mvl pH 7.4)/ Probenecid (2.5

(3R 9%3/‘-9"5 BﬁfxoLS‘l gﬁé ﬂ%ﬁ&ﬁhé&l)ﬂ‘] Bu.es under

shaded | on. ter g Wt Hanks/ HEPES
trigoasRINALS HINRASEANer RASEARIORI 205 by SOl Ut ot he

t hus washed cells were Hilsuspended in the sane

solution to a density of 2y0x106 cells/m and

di spensed in 100 |/ well ortigpns into a 96 well

pl ate. Each of the test c soI uti ons was added

t hereto, and 3 m nut OH econbi nant human

MCP-1 ( PeproTach) $Hanks/ HEPES (20 nmM

pH 7. 4)/ Probeneci (!I'I d thereto to a

final concentration i ncrease in

the intracel | ul ar o Hel 3

TLC:Rf 0.16 (chloroform:methanol:acetic acid = 20:4:1);

NMR (CD3sOD): 6 4.16 (d, J = 2.1 Hz, 1H), 3.95 (m, 1H), 3.70 (m, 1H), 3.47 (m,
1H), 3.41-3.24 (m, 4H), 3.12 (m, 1H), 2.44 (m, 1H), 2.33 (m, 1H), 2.19 (m, 1H),
2.08 (m, 1H), 2.03-1.89 (m, 2H), 1.84-1.62 (m, 4H), 1.50 (m, 1H), 1.40-1.10 (m,
3H), 1.05-0.80 (m, 2H), 0.95 (t, J = 7.5 Hz, 3H);

Optical rotation:[a]p -2.92 (¢ 1.06, methanol, 25°C).

Reference example 3(8)
(3S)-1-butyl-2,5-dioxo-3-((1S)-1-hydroxy-2-methylpropyl)-1,4,9-
triazaspiro[5.5]undecane * hydrochloride
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Ca 2+ concentration induced by the human MCP-1 was
measured using a Ca 2+ detector for 96 well use
(Hamamat su Photonics), and inhibition ratio (%9 of the
test conpound was cal cul ated by the follow ng 18 AUG 2008
calculation forrmula. Inhibition ratio = (Ec - Ea)/Ec x
100 Ec: measured val ue of @©H32+ transient increase by
MCP-1 Ea: neasured val ue pf Ca 2+ transient increase
by MCP-1 when a test conRound was added. [TOXI Cl TY]
The toxicity of the conpoyhds of the present invention
is very low and thereforefthe npounds may be

consi dered safe for pharmjceut/ycal use. Industria

Applicability [APPLI UTI CALS] The
conpounds of the nveni of the formula (1)
regulate the effec enmoly ne/ Nhenpki ne recept or

in ani mal included huma Haan, so t hey
are used for pr eveRei on tment of various
I seases, asthmm, atopic dermatitis,
Tb@tRf&ﬂﬁ échlaquf@rrr@n@taa@@a?g@élc acid F04:d);
NMW(GD@D%@@GIBYM&SF&EZ giMz OﬁH)S 35 gh! ¢HYIZ71 (m, 1H), 3.52 (m,

AT, BTG 06, rilodrie 1h, 248232

(nau,rZH‘II)r |2tZ$(mp$ld) i2$4-6.96 (rh| 2H),i K72 ¢anj1id)c156-1.88,(m, 3H), 1.02-
O'Q?g reperf usi on di sorder, nultiple sclerosis,
erat Ve colitis, acute respiratory distress
0§9¢ﬁirf@tﬂ§|°nd9tlnot1§>@ tc $9c metlan®e28%C). aut oi mune
di sease, transplant rejection, inmmunosuppression,
cancer netastasis or acquired i mmune deficiency
Referencg.example 3(9) AUG 2005 For the purpose above

msnbu@ed 5- ahﬂocmansmdwdrbxi-qrdyd@dxly)m A®- toxic

- ﬁg lﬁg '&MCﬁd' t|| on salts or hydr at es t her eof
”ﬁﬁ?s‘%o[ efcs?ne %'?8 ? systemcally or locally,
usual ly by oral or parent 3 admi ni stration. The
doses to be adm nistered &re determ ned dependi ng

upon, for
(@)
N OH
HN R
<
NH
o HCI ®)

TLC:Rf 0.17 (chloroform:methanol:acetic acid = 20:4:1);

NMR (CD3;0D): 8 4.16 (d, J = 2.1 Hz, 1H), 3.95 (m, 1H), 3.70 (m, 1H), 3.52 (m,
1H), 3.42-3.25 (m, 3H), 3.17 (m, 1H), 2.49-2.38 (m, 2H), 2.21 (m, 1H), 2.14-1.90
(m, 3H), 1.84-1.61 (m, 5H), 1.55-1.13 (m, 6H), 1.04-0.81 (m, 2H), 0.97 (t, J =
7.2 Hz, 3H);

Optical rotation:[a]p -1.29 (¢ 1.09, methanol, 26°C).
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exanpl e, age, body weight, synptom the desired
therapeutic effect, the route of admnistration, and
the duration of the treatment. In the human adul t, 48hgc 2008
doses per person are generally from1l ng to 1000 ng,
by oral admnistration, up to several tinmes per day,
E fer'omlrrgto 100 ng, by parenteral adm'nistration
FeT a i ntravenous adm ni stration), to several

(R eByb2.5.dlako- BBy o e ISTEPXD b(B-PhonyloxyRyridin-
3SRyt PE-rdRAsHrIBIS G dboah® MBYdroeAgridbove. the

doses depen upon varrqﬁq condi ti ons.
Therefore Y€ are cases i n whi Yoses | ower than
' i ed above may be

or great & e ranges speci
i nvention may be

of solid for
ral

or srmnosrtorles
orr}?s for oral

adm ni stered for
oral adm nistrati &}
adm ni stration, inj%es
for parenteral adm ni

capsul es, dispersible powderss ; -
i ncl ude hard capsul es and soft .;psuIeE
solid forns, one or nor® 8HGlhe ¥ctive éﬁpounds may

be  adrMfocg doitih ofee ebR® o(rigglctﬂe rdgaﬁ;ﬁrérerf&@é Ie 3
(RO TSR BV BRTHRlA U Wl AddleB et (ot Tifofaction
mmtumagarseadded sodaei trramtwyblomhyahrkie)(mam) ranelgB-foriny/|-6-

yggn&i‘?rle' (Bbﬁ'@?ﬂ %'e%%ircgr%%fﬁﬁt@ )sstrrﬂégrd\fé?ﬁ}bﬁt at room

nes st ear at 1 ZI nga m?
tegmarar%er abplreaencm mixture was gddedmethasp caa@emrated The

obtaine @Qi@lu@f\@ﬁetﬁrﬁ’recﬁw ebrdrnrmhrbnﬁmba éreré‘@éﬂ(e'tﬁyl

- aqiiEe CHIFTET Hstfaols 2510 85 e Shlned cohang el
canweesed @ehyatrochlorite Gambyprshmcyb coalventiore n@éthod to give the title

M@%ﬁe\{ﬁﬂﬁ)w %%‘Wﬁﬁsp%‘%ﬁf’gh her o cggt i ng

TLRRFi0#8 (chiorefermaimetbanol =M @H)n capsul es of absorbabl e
N[ mﬁbe %J@bsera 9@4@1% M)qslré(daru&w 291 Bz, 1H), 7.49-

738T 2 ?“7 DT g ST HEUL ) Y Bz, 2hy, 7.06 (d, U= 8.7,
1H), 4.39 (s, 2H), 4.14 (d, J =2.1 Hz, 1H), 4.07 3.93 (m, 1H), 3.82-3.67 (m, 1H),
3.58-3.40 (m, 3H), 3.30-3.15 (m, 1H), 3.19 (dd, J = 9.6, 2.1 Hz, 1H), 2.60-2.28
(m, 3H), 2.18-2.05 (m, 1H), 2.05-1.90 (m, 1H), 1.80-1.55 (m, 1H), 1.50-1.25 (m,
3H), 0.99 (d, J = 6.6 Hz, 3H), 0.97 (d, J = 6.6 Hz, 3H), 0.95 (t, J = 7.2 Hz, 3H);
Optical rotation:[a]p +10.8° (¢ 1.05, methanol, 24°C);

HPLC conditions

column:CHIRALCEL OJ-R, 0.46x15cm, DAICEL, OJROCD-JB026:

flow rate:0.7ml/min;

solvent

A solution: 0.1M aqueous solution of potassium dihydrogen phosphate, B
solution: acetonitrile (A:B = 76:24);

UV: 225 nm;

retention time: 11.53 min.
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accept abl e sol utions, suspensions and enul si ons,

syrups and elixirs. In such forns, one or nore of the
active conpounds may be dissolved, suspended or

emul i zed into diluents conmonly used in the art {8udle 208
as purified water, ethanol or a m xture thereof).

Besi des such quuid forms may al so conprise sone -47

18 AUG %O dditives, such as wetting agents,
Eﬁﬂﬁé@ﬁﬂLﬁéaggents emul si fying agents, sweetening
agent s,By thavétirmeé @rmﬂré asfﬁe%&ﬁbe@ rrﬁ?EﬁéMﬁ!ﬂé 2Qsiig the

buf ferin tions
colthspAnd B e de LPtNReB drsteat of GUB LY C-ohepuouyayidine, the
folbowingi comspeurdisswéredotitained. whi ch are di ssol ved or
suspended into solvents for injection imediately
before use. In injections, one or nore of the active
may be di ssol ved, suspended or erulized into

Example2(d}

(R M6z Bl ro (Y 2‘15%9%1‘V-”?“H“§ﬁb??'2 O e abi ¢
megthoxyp %’M@Meham hylh b4y etniazaspisol]. §1yaﬂecam%oho|
hyiréchléfidinol , or a i xt ure thereof. Injections may

conpri se sone,additives, such as staQ3H+2|ng agent s,
sol uti ( uch as glutam c/acld, aspartic

acid 3 B0 (registered tyade nark)),
suspendi ng agertd, yi ng agent)s, soot hing
agent, bufferlng agen X eservati v They may be
sterilized , or may \oe ppgFpared and
conpensat ed accordi ng Steril Th@H may
al so be manufactured int

forms such as freeze-dried p [ y be
di ssolved in sterile water or i
di luents for injection |nnedh2%ely fore ysg. O her
forns for parenteral adm ni®s tion i ncl uded i qui ds
TECRf @36 (athy| acetate:methamehs 40ah)gl endermi ¢ | i ni nent s,

NMW@@%@’% 7 AR = VW%H)O?'O%% gg?(r)nn%‘?-gsﬁrifg E?I’) 4.14

(dt ae 2dtHz,d H)c 318409 ﬁas(naraﬂ)naﬂgo@ BHp3.68¢B.85 (we bt d2.50-
1.550M) 5P5) 1.0 (mSFI'Hi)%*F 508Y. 3eqnpr3|—§e1 adb 93qRplgH).

subst ances ot her an diluent's, 'such as stab|I|Z|ng
agents, such as sodiumsulfate, isotonic buffers, such

Exampledi(2
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(3-
methoxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *

hydrochloride
CH;0

CHj

NH CH;
eHCt O H;C
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chloride, sodiumcitrate or citric acid. For
preparation of such sprays, for exanple, the nethod
described in the United States Patent No. 2,868, 69% %B
3,095, 355 may be used. The conpound of the presenﬂ G
invention of the fornmula (I), a guat er nary anmmoni um

Tmlﬂfdhﬁ(@tﬂma@étai&métr%oqhef f;, or a non-toxic salt

NGRSO 05 B = SAT10 2 2oAtlnd SEdeS o PR, 4 =

9. Oﬂ-izeQﬂ-l)QB 7(53ﬁfﬁt1H)J|6861-B 5M(rAg2AY, 4.92 (HrAVEA1P@ J = 2.1 Hz,

1L SR THEOOE, LR A Sanb gl GR o295, 85 (.8, 1.70

(maciddptla0-4. 3 @n,BH)Nt1,.00:088¢m, @H)xi nt egrati ng agent,
| ubricant, stabilizer, solubilizer, diluent, etc.
either separately or sinultaneously to nake into a
tical preparation and that can be

ﬁ““ B8 "Srﬁaﬂgﬁj‘%@ﬂ QTR ERTh St

Xy3p triazaspirelRslyngesang naydrochloride
formula (1) /aygquater nary ammoni um SHlat  thereof, an
N- oxi depthg 0lpa non-toxic saft thereof has an

infection i ting-48 18 AUG 2005 activity to H V-1

whi ch acqui red resi sfame to ot her Agent for

prevention and/ or @ of H infeggtion

(particularly, an aogW or preventy.on

treatment agent AID d@“able to
ther agent

be used for H V-infect éd
for prevention and/or treat |o§ is no
| onger effective. In that case, Fléound
of the present invention érgycpe @Ged solHyC/, it may
_ used together, with an_ agent for prevention
Tl&ﬁﬁgﬁ&(ﬁﬁyi?ﬁﬁ H?etpﬁ"\lpll n?@cﬁl on where infected
NMRUCGD Q2D }in7 .abddj J eB.7 d42, 2HnZ el 767 . 03vﬁm fSH))t, K30 (&, 28D, 4.14
The. [
d i)ﬁﬁifri )lgvgain? ﬂ%ﬂﬁ %éd@ gua rna 5$Tﬁ§‘;n5| (E’Pn5"')

1 Z@I('ln iy €60:1.88 (M, Skl)dd Bédm. abt). a non- toxic salt
thereof is conbined with a drug which does not inhibit

Et he !H|2V: i nfecti on whereby prevention and/or treatnent
r HV infection is

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
chlorophenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane « hydrochloride

CHs

® HCI
TLC:Rf 0.31 (ethyl acetate:methanol = 10:1);
NMR (CD3;0D): 6 7.563 (d, J = 8.7 Hz, 2H), 7.38 (d, J = 9.3 Hz, 2H), 7.09 (d, J =
8.7 Hz, 2H), 7.02 (d, J = 9.3 Hz, 2H), 4.32 (s, 2H), 4.14 (d, J = 1.8 Hz, 1H),
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enhanced as conpared with a single preparation.

Exanpl es of other agent for prevention and/or

treatnent of HV infection used in combination W 4§ ayg 208
t he conpound of the present invention of the fornula

(1), a quaternary ammoni um salt thereof, an N—OXIde

3t9laes 72f(m, Q'I-I)aSVG(’)Ds 1D, %I-Babtsst%bq% H feg pfbv 1.50-

SC e 1 nhj bitar, protease [ i ne
1 a@bé{‘" a(f(]sgc()ﬁ ant agoni st, CCR3 ant agom st,
CCR4 antagoni st, CCR5 antagoni st and CXCR4
Eanta oRiSt), fusi on inhibitor, antibody to surface
f H V-1 and vaccine of H V-1 etc. Reverse
(3R)a1"rbutyl-[2t&dm)oorml((d|R)Ot-laydlmy<23matlwmﬂopy[)49-(4-

RSy RET AR BB Agﬂg“'% ARl SliBiRne  yBrodticiioe
(brand nang dex 3 zaI ci tabine aind nanme: H VID),

st avudi ne ; m vudi ne (brand nane
Epivir), adef ow r,

adef ovir di pi voxi l
Coviracil) or P and

(2) nonnucl eosi de iybitors :
nevi rapi ne (brand nanme:\ Vi rAnun I ne (brand

name: Rescriptor), —\Sust | va,
Jﬁ-r'an namne:

Stocklin) or capravirine (A
inhibitors are concretely indi nawr
Crixivan), ritonavir (lrH@ nan®: NorvHs§, nelfinavir
T(&s P e 8r%Ybfﬁﬁrgtﬁano|ngy'1 avie, (brand name
NN USBEE0) o 783t 8 4 M Ak, ReEre! T Aty 737 (m, 1H),
7.6007.48 %W, Ql-lzt¢48/§§ ZPH)EWD’M : PARapPR $HY, 4.08YRT, 1), 3.80 (m,
e v, e,
b R B e b 1) 3{,:1[%&%%& 994,20 1k 260228
(nmiﬁib:&‘nﬂe(mr_éld)apﬁ% (mlr _éH) nt 70 dex) 1H)49_5281%E@Zm Bk, 0.99 (d, J
= efn enDki r tor are
= SRR 30D o1 ML 2B g e B8, ERRTRE™ LR, SRR 5
MCP-1, MCP-2, MCP-
Example 2(6)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(1-phenyl-1-
hydroxymethyl)phenylmethyl)-1,4,9-triazaspiro[5.5)undecane ¢ hydrochloride

Q ¢ ¢

3

e HCI
TLC:Rf 0.32 (chloroform:methanol = 10:1);
NMR (CDsOD): 8 7.62-7.40 (m, 4H), 7.40-7.18 (m, 5H), 5.81 (s, 1H), 4.32 (s,
2H), 4.13 (d, J = 2.1 Hz, 1H), 3.99 (m, 1H), 3.73 (m, 1H), 3.55-3.38 (m, 3H),
3.13 (m, 1H), 3.19 (dd, J = 9.6, 2.1 Hz, 1H), 2.52-2.33 (m, 2H), 2.24 (m, 1H),
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4, Eotaxin and MDC etc. The derivatives of internal

i gand are concretely, AOP-RANTES, Met- SDF-1 a, Met-

SDF-1 R etc. Antibodies of chenokine receptor are 18 AUG 2008
concretely, Pro-140 etc. CCR2 antagonists are

concretely witten in specification of

2058, $8hono8 a7 Whotiihdias1 Aps Bdh pe o y =66 Hz
SHMD &6 d5 6.6 iz HihEk9S (e 7.erdm3tett ., 10, 1803

(2000) etc. CCR3 antagonists are concretely witten in

sEegl fi gatl on of
E 6, W09/ 55324, W99/ 55330, W00/ 04003, W00/ 27800
(3R)-1- butyl -2,5-dioxo-3-((1R)-1-hydroxy-2-meth Iprop )-9-(4-(4-(morpholin-4-

ylcart())ony%)pzﬁm3 ny}/@(ys)éhze?r\%fmet\m'BO‘{ a%gtrlaz 90[§]ﬁ§r2\dé/g)aonoe/ 31033

hymﬂdﬂdb?& W00/ 35449, W00/ 35451, W00/ 35452, WD00/ 35453

, o)
W00/3545X, W00/ 35876, W00/ 35877, W00/ 41685, W00/ 51607
W00/ ‘5—1—6

N3, W0z 609, W00/ 51610, W00/GH3 72, WO00/ 53600

”

W00/ 583Q/¢
W00/ 60814,

ant agoni sts are concre

W99/ 17773, W99/ 321 00

W00/ 10965,

W00/ 06153, W00/ 21916, W00/ 3

W00/ 38680,

W00/ 42852, o H,C
~_\\000/ 66551 V000/ 66558, W00/ 66 W00/ 66141,
TLApBH Peto(ehlorgforouaedarss = 1008/ 51607, W00/ 51608,

MRQ@E%@Z@)% M69Q4s1e18)7 Hi/\Q@-D/ﬁﬁ'ES?@ JWRG/ §248H), 7.14 (d, J =

o {98a i pd0d Yol vt Host gt T, S5 Ea, 110, a.00

(mivi#), 3. 85e3851(af, t12H)18.231(80,31 H)2 B0TH (det, d.= BXCR48 Hz, 1H), 2.55-

2 ALFERNA AT MOTE 2 L 1 Son i oo
(meBtl), @.89i (@nJ FrBdilz.o3H), &)r bkt BieHy, 3I'rl) Ap95 (t J=72Hz, -
3H)Pentafusi de) and T-1249 etc.

Example 2(8)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(6-methylpyridin-
3-yloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane « 2hydrochloride

N CH
Hsc_O_o 3

* 2HCI
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The exanpl es of agents for conbination therapy witten
above are intended to illustrate the present

invention, but do not linmt them The typical exanpjagc 208
of the usual the dosage level in clinical trials of
reverse transcriptase inhibitors or protease

rL@quoqggth Iackbfie: Ipﬁétﬂéh?r.emqgended to | I lustrate

NI SCDT 5 088 fHy 250106 Heod HicB 2y ddod & 9.8, 2i7rda, 1H)
7589 (dlays 9 cﬁazlfﬁHﬁu@@@d SDQ gmHzabmw 3$Q9 J& POHA 248, 4.40

I AEEYs 2 U0 0 o B . 268544, on),

3@P-846 (@n,, 2H), 2576@ BH) 2164@2 32 (i, Bk, R48- 1194 m, 2H), 1.70 (m,

1BR 48, %6 (e a6l TROTER 3 6 i, BB 5 6&%&@ 0.96

(tt \hl-c'é2|d'éz 3Hy; abacavir: 300 ng tablet, 300 My per
dose, twi ce per day; nevirapine: 200 ng tablet, 200

r dose, once per day for 14 days and then tw ce
Egﬂpﬁ&?_ﬁldel avirdine: 100 ng tablet, 400 ng per dose,
(:aa)-nimmylmesdatmos(afmvww?ox A PGk ?% arggﬁﬂ@xldo-

353%35%&%@%%’0’?@9?? T il

capsul e 00 ng per dose, twi ce per day; nelfinavir:

250 ng ta 750 ng per dose, 3 ¢ngs per day;
saquinavi%zazzﬁy_:.capsule, 100 o 0 ng per dose, 3
ti mes per \day; / armrrenavir: 50-1 ng tablet, 100 or
200 ng per e, tw per day. e foll ow ng
Ref erence Exanpl es

illustrate the pre?
them |n chromatograph
sol vents in parenthesis

anpl es e intended to
nventi on, \but

used are by vol une.

e HCI o) H;C
TLC:Rf 0.54 (chloroform:methanol = 5:1);
NMR (CD3;0D): & 8.56 (m, 1H), 8.45 (m, 1H), 7.81-7.68 (m, 2H), 7.75 (d J=84
Hz, 2H), 7.33 (d, J = 8.4 Hz, 2H), 4.41 (s, 2H), 4.15 (d, J = 1.8 Hz, 1H), 4.00 (m,
1H), 3.78 (m, 1H), 3.58-3.42 (m, 3H), 3.28-3.16 (m, 2H), 2.64-2.26 (m, 3H),
2.20-1.92 (m, 2H), 1.68 (m, 1H), 1.52-1.28 (m, 3H), 1.00 (d, J = 6.6 Hz, 3H),
0.98 (d, J = 6.6 Hz, 3H), 0.96 (t, J = 7.2 Hz, 3H).

Example 2(10)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
hydroxypiperidin-1-ylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
2hydrochloride
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The solvents in parenthesis in NVR show the sol vents

used for neasurenent. Reference exanple 1

(2R, 3R) - 2- ('t - but oxycar bonyl am no) - 3- hydr oxy- 4- net hy‘iGNUG 205

-butyl - N-[ 4-

benzylanrnocarbonyl-l-benzylp|per|d|n 4-yl ] pent anam de

18 AUG 2005 JFe—a, sol ution of

(2R, 3Ry c‘ car bonyl am no) - 3 yéroxy 4-

nmet hyl pent a |d (10.58) in netNanol (340nl) was

added n-butyMe (A=2r1), N benzy)-4-piperidone

(7.9nml) and benzyl|s; reaction

m xture was stirred @ “reaction

m xture was concentr ated

purified by col um chromaiQg

(chl orof orm nethanol = 100: b 50\1) to

give the title conpound (19.8

physical data. TLC Rf 0.49 %ﬁﬂé ro

10: 1 NVR (CD30D): S 7. 38" (m 10H), #4.58 (d, J
Tm@ &69 1¢h)loroiomn(eihanol,281% aguedns sblUﬂ)on cf.at8mpdia 3

1 6: 1t , 3.70- 3 30 (m 3H), 3.50 (s ZFD
NG i

1. 2 1.
8 15‘2‘55(@3 J21_§ Sz g—?)( &”ébrq;FDJ =8 zggrz( DI ALY (s, 2H),
4 zszs H2H), 3 4 (d) P 2(11HzJ1H)64€i4k39§m2|-9 9y8(h, tH)~ 3 58 3.40

(b A1 3O R BE 22 T Braih P d i g o 80-1'26 m,

3Hhe 0289 (dhidoe 6iGiHz; 3HY, Q.881t ah=r6. 6HZ BHHUG 93t T0=%,9 Hz, 3H).
sol ution of the conpound (19.8g) prepared in Ref er ence
exanple | in dichloronethane (65nl) was added
cetic acid (50nl) under ice bath. The

(BR?ﬂCbu@IIZ'B dFob&b% {/@R)ﬁthwr%si%fﬂhe%ﬂ%ro@ggfsgggggimethy|-1-

ture. r tio
oy ARy YRR SN 1 4 DtHRRaSOLS Gl decane - ahydrocbloride
sodi um car bonat e and extracted. sextract was washed
Wi th mat- a™g saturated aqueo sol ution of sodium
chl ori de, d over anhydrous
*C Qgr
® 2HCI

TLC:Rf 0.65 (chloroform:methanol = 5:1);

NMR (CD3;0D): 8 4.32 (m, 1H), 4.27 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 4.00 (m,
1H), 3.76 (m, 1H), 3.60-3.42 (m, 3H), 3.36-3.16 (m, 2H), 2.64-2.42 (m, 3H), 2.49
(s, 3H), 2.44 (s, 3H), 2.18-1.22 (m, 16H), 1.00 (d, J = 6.6 Hz, 3H), 0.99 (d, J =
6.6 Hz, 3H), 0.95 (t, J = 7.5 Hz, 3H).

Example 2(12)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(1,3,5-
trimethylpyrazol-4-yimethyl)-1,4,9-triazaspiro[5.5]undecane ¢« 2hydrochloride
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sodium sul fate and concentrated to give the title

conpound having the followi ng physical data. The

obt ai ned resi due was used in the next reaction w t BGuAUG 008
further purification. TLCRf 0.38 (chloroform

met hanol = 10:1). Exanple 1

(3R)-1-butyl -2, 5-di 0x0-3-((1 R EH,

- hydr oxy- 2- propyl ) - 9- benzyl -1, 4, 9-
triazaspiro[5.5]undecane OH NH\)-CH3 a H3C To a

sol ution othéwe cqq‘pour&_sl?repar d in Reference exanple
d

2 in toluen® I\WO adde ace;d'c acid (15ntl).

The reaction mxturefwas stirr&d fgr 45 m nutes at

80C. The reactio ture ed Wi@H et hyl
AUG /fi | 13

acetate, -53 |.}
sol ution of soli um car bo
extract was washed with s

hydr oggcsodi um sul fate

sodi um chl ori de, dri e‘jﬁgqer

and concentrated. The ned resi due purified by
TSR E (ehbonefargr.apethyanol =s9:M1);ca gel (et hyl acetate:

; t i he=bi 9

N STDSORE SE2T o) R 465 (4. 1P=10.1 HR, SOIRO0 ), 4P 085 s,
3H)o B 61 6001 M. HERHb(M=IHD 3138-30R(m B3 648.32 (m, 3H), 2.44
(s,gli’,_lba_ﬁ-27.4% (3R, 5'.")8};01 .1921@1,(2_14,3), 3.7 %71%,1.48-'1%26 @n,G%H&DSl,.oo
AoTe 8 3 D9Rye b= E i 3 b Bg Y = TR A,y

1.64 (m 1 H), 1.53-1.27 (m 3H), 0.96 (d, J = 6.6 Hz,

Eﬁ?&ge%(%) (t, J =7.5 Hz, 3H). Reference exanple 3
= 1- | -2, 5-di oxo-3-((1
(3R)~T1bily R SxgioRoRet( HR)-Fraysiroxy-2:methyipropyl)-9-(4-(4-

aminosulfonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
" hydrochloride
o

T CHj;
O

o]
0
OH
N &
NH CH,
o H,C

¢ HCI
TLC:Rf 0.50 (chloroform:methanol = 6:1);
NMR (CD;0D): 8 7.91 (d, J = 8.7 Hz, 2H), 7.60 (d, J = 8.7 Hz, 2H), 7.19 (d, J =
8.7 Hz, 2H), 7.14 (d, J = 8.7 Hz, 2H), 4.35 (s, 2H), 4.15 (d, J = 2.4 Hz, 1H), 3.98
(m, 1H), 3.72 (m, 1H), 3.58-3.38 (m, 3H), 3.28-3.18 (m, 2H), 2.56-1.92 (m, 5H),
1.70 (m, 1H), 1.54-1.28 (m, 3H), 1.00 (d, J = 6.9 Hz, 3H), 0.98 (d, J = 6.9 Hz,
3H), 0.96 (t, J = 7.5 Hz, 3H).

Hati on of
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triazaspiro[5.5]undecane hydrochloride OH NH )-CH3
HCI O H3C Under an atnosphere of argon, to a solution
of the conmpound (12.679g) prepared in Exanple 1 in
met hanol (160ml) was added 20% pal | adi um hydr oxi t& AYG 2008
carbon (1.3g). Under an atnosphere of hydrogen, the
Exafif éi 4 m xture was stirred for 12 hours at room
The reaction mxture was filtrated with

e.
(3REMrhusyled Betioxerdné ] Rirl chytdiexy-2tmetiviprapyl)-Sofdetnt r at ed.
megiieBhenfioRy bREhfethAR Lol ARspRO S Bl HBbcane -
hydrochigriless or m net hanol = 100:1 -* 50:1 30:1 -~ 20:1
#N hydrogen

10: 1). The o arwed conpound was add
chl orgpgst—gt acet ate sol ution gnd concentrated to
give thé tit ghpound (8.6g) having the follow ng

physi cal dat a: CRf (chl or of om et hanol : acetic

acid = 20:4:1); NWR ( 1
H, 3.95(m 1 H, 3.

3.42-3.31 (m 2H), 3.2 . S d, J§9'6, 2.1
Hz, 1 H), 2.48-2.32 (m -5 R 23 (m 1
H, 2.14-1.96 (m 2H), 1. . : ﬂll
3H), 1.02-0.92 (m 9H); Optica +¥370

(c 1.00, nethanol, 28C). Refgegnce ©xanpl eHIC1) -3(9)
d d i bed in Ref le 1
TLRRE P BB Tems b 2ol iTE 1 Refer ence. exanpl 6 3
NMRI (€dP:1012): 67053 éd pbr@.0 4z 2H)p7 32i (d, der 904tz VA4), 7.05 (d, J =
' ' { fa 2R, - t -

0§ ERO2ER. 8801 TN G8HE ANa AT FHhed i Qe uiditie, 1), 3.08
(madHy, 3.42i(my tHe3.58-3.40 (m, 3H), 3.28- 3.10 (m, 2H), 2.52-1.92 (m, §H),

2.47 (s, 3H), 1.70 (m, 1H), 1.50-1.28 (m, 3H), 1.02-0.86 (m, 9H).

Example 2(15)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
methylsulfonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢

hydrochloride
o]

i CHj;
e {0

o
0
OH
N R
NH CH,
o H4C

¢ HCI
TLC:Rf 0.36 (chloroform:methanol = 10:1);
NMR (CDOD); § 7.95 (d, J = 9.0 Hz, 2H), 7.63 (d, J = 8.1 Hz, 2H), 7.24-7.18
(m, 4H), 4.39 (s, 2H), 4.14 (d, J = 2.4 Hz, 1H), 4.02 (m, 1H), 3.78 (m, 1H), 3.60-
3.46 (m, 3H), 3.28-3.10 (m, 2H), 3.12 (s, 3H), 2.54- 1.94 (m, 5H), 1.70 (m, 1H),
1.50-1.30 (m, 3H), 1.02-0.86 (m, 9H).
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correspondi ng am ne derivatives respectively instead

of n-butylamne, the follow ng conpounds were

obt ai ned. Reference exanple 3(1) AUG 2008
(3S)-1-butyl -2, 5-di oxo-3-(2-net hyl propyl)-1,4,9- trlaza
spiro[ 5. 5] undecane hydrochl oride NH r- CH3 HCl a

E JhG. 0.18 (chloroform nethanol = 4: 1) NVR

. 4.02 (dd, J = 7.8, 4.6 Hz, FD 82-3.70
(ﬁwﬁw 235@@@ -(AR)-1-hydeoxy-Donethylpemgy|)- 9r(4}e4-1 50
cﬁdﬁopﬁ@hylo&g%eﬁ%m&ﬁm 104 %7tr|6"zasp]iro('sf5 %ﬁ?z ﬂ)éwhégrgctﬁ?nde

rotation:|al g: 1. 04 nmet hano)/, QSC) Ref er ence
exanpl
(3S)-1-butyl - di oxdy3-cycl ohexyl hyl -1,4,9-tri aza

spi ro[ 5. 5] undecane
0. 08 (chl orof or m et H¥
(CD30D): 8 4.05 (dd,
(m 2H), 3.46-3.34
1.83-1.46 (m 10H), 1.
1.05-0.86 (m 2H), 0.97 (t,
rotation:[aJo -37.5 (c 1.04, msthan , Cﬁ’ ef er ence
exampl e 3(3) (3R)-1-butyl - zblrdu oxo®3- ((1 BHC1

TLORITM 38 {Shloff6ind Afetianols 409

NMR 838D} 773 [@198°89%2, h)’r%r 9"&‘4 AT Hz, Y, 721 (d, u =
9.0 Hz, 2H), 7.14 (d, J = 8.7 Hz, 2H), 4.38 (s, 2H), 4.14 (d, J = 2.1 Hz, 1H), 4.02
(m, 1H), 3.76 (m, 1H), 3.60-3.40 (m, 3H), 3.28- 3.14 (m, 2H), 2.54-2.26 (m, 3H),
2.20-1.90 (m, 2H), 1.66 (m, 1H), 1.50-1.28 (m, 3H), 1.02-0.84 (m, 9H).

ochl orlde 1 AUG 2005 TLC Rf

- Example 2(17)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropy!)-9-(4-
(phenylthlo)phenylmethyl) 1,4,9-triazaspiro[5.5]undecane * hydrochloride

CH
Qs

3

® HCI
TLC:Rf 0.36 (chloroform:methanol = 10:1);
NMR (CD3;0D):  7.50-7.34 (m, 7H), 7.30 (d, J = 8.4 Hz, 2H), 4.31 (s, 2H), 4.13
(d, d = 2.1 Hz, 1H), 3.98 (m, 1H), 3.72 (m, 1H), 3.56-3.36 (m, 3H), 3.24-3.08 (m,
2H), 2.50-2.18 (m, 3H), 2.18-1.94 (m, 2H), 1.68 (m, 1H), 1.50-1.28 (m, 3H),
1.10-0.88 (m, 9H).
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HCI OH TLC. Rf 0.32 (butanol:acetic acid:water =
2:1); NVR (CD3CD): 8 4.16 (d, J = 2.0 Hz, 1 H),
95 (m 1 H), 3.70 (m 1 H, 3.52 (m 1 H, 3.37 4gnAuUG 2008
H, 3.28 (m 1 H, 3.22-3.13 (m 2H), 2.46-1.93 (m
Hy, 1.80-1.64 (m 5H), 1.48-1.15 (m 6H), 1.02-0.87

4:
3.
1
6

Exampléidyigptical rotation:[a]D +1.22 (c 1. 04,

N 260) . f le 3(4 .

B PN U AT R ——

hytHr@Iypﬂ_ éﬂpb)mfrgzglr-y!jrﬁémybw .ﬁﬁétriézﬁ?pirq[g.Slug%eclanSe .AUG
riazasplrol5.5] undecane rochl oride -

2hygeRhiond i

F 0.05 (chloroform neth | = 10:1); NWR
(CDBCD)'Q‘B 4.13 (d, J = 2.0 Hz, 1 134.01-3.91 (m
3, 3.H

(

., 3.59-3.32 (m{ 6H), 3.20 (m 1 H),

2.47-2.19 2. L 1.47- 1.17 (m
5H), 0.70 ( 7. 0N H;. Ref grence exanple 3(5)
(3R)-1-butyl -2 5-Ni oxt

hydr ochl ori de CH3
met hanol = 10: 1) H3&MWR ( :
1H, 395(m 1 H, 3.70 (m

3.40-3.34 (m 3H), 3.21 (m 1 H), /. 46-2.19/( 6%4)
2.08 (m 1 H), 1.92-1.83e gHCI2HO 1.70-H380 (m 6H),

I . 7 (fg.d. = 7.0 Hz, 3H). Ref
TL&%&@@%&? i-mfﬂi%}%%y?-ﬂé, 5. di oxo-sﬁ et erence
NMR-(COsQI)5k ¥-31. (i Bpt Bgy2h). B.94 ¢d, J = 8.7 Hz, 2H), 4.32 (s, 2H),
4.15 (d, J = 2.1 Hz, 1H), 4.04 (m, 1H), 3.80 (m, 1H), 3.64-3.48 (m, 3H), 3.38-
3.18 (m, 2H), 2.70-2.30 (m, 3H), 2.44 (s, 3H), 2.36 (s, 3H), 2.20-1.94 (m, 2H),

1.68 (m, 1H), 1.50-1.26 (m, 3H), 1.02-0.84 (m, 9H).

Example 2(19)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-dimethyl-1-(4-
methylsulfonylaminophenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane °
2hydrochloride

H | CH
o) 3
W N
HaC”
0 AN _CHs
N N o
—_ OH
HsC N Y
NH CH;
e2HCl ©O H3C

TLC:Rf 0.72 (chloroform:methanol = 10:1);

NMR (CD30D):3 7.47 (d, J = 9.0 Hz, 2H), 7.41 (d, J = 9.0 Hz, 2H), 4.31 (s, 2H),
4,15 (d, J = 1.8 Hz, 1H), 4.02 (m, 1H), 3.78 (m, 1H), 3.62-3.48 (m, 3H), 3.38-
3.18 (m, 2H), 3.04 (s, 3H), 2.68-2.36 (m, 3H), 2.41 (s, 3H), 2.39 (s, 3H), 2.20-
1.96 (m, 2H), 1.68 (m, 1H), 1.50-1.30 (m, 3H), 1.02-0.88 (m, SH).
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triazaspiro[5.5]undecane hydrochl ori de -57 18 AUG
2005 NHr-CH3 HCl a H3C TLC Rf 0. 15

(chl orof orm et hanol : acetic acid = 20:4:1); NWR 18 AUG 2008

(CD3OD): 8 4.15 (d, J = 2.1 Hz, 1 H), 3.96 (m 1 H),
3.71 (m 1 H), 3.56-3.25 (m 3H), 3.20 (dd, J = 9.6,
251195(m 5I—I) 175

Exarhpl&2 H) 313(m 1H,
_S?d;r?g‘gby byl- 235-d'ce<0631¢(z1 R):%yd'@xyf?- methylgropyb %(3& dlmﬁ)hyl -1-(4-
N-emahymnﬁb)%u%ﬂam.A&B)foﬂylww)pgsaioﬂuweW)c44 0-

trp%pg@g@é%]grﬁecaq?n%@yﬁg%@gﬁ ochl ori de H3C HCI

TLC.Rf 0.16 (!S'hl opof orm net hanol: acetic acid

Qf: /\NW/ . 54,16 (d, J
3.95\Nn 1H),tl ; ) 1H),(3.47(m
3.41-&,@34 (m @ (m 1 H, 2
(m 1 H, 2.19 (m (

2H), 1.84-1.62 (m R .
3H), 1.05-0.80 (m 2H), O. : : :
Optical rotation:[a]D -2.9 c\1l. 06/ ne\h
Ref erence exanple 3(8) H36)-1-b [
S) - 1- hydr oxy- 2- net hyl propyl ) -1, 4, 9-
triazaspiro[ 5. 5] undecane hydrochlorid
e 3HCI

TLC:Rf 0.12 (chloroform:methanol = 5:1);

NMR (CD30D):8 8.07 (d, J = 9.0 Hz, 2H), 7.78 (d, J = 9.0 Hz, 2H), 4.30 (s, 2H)
4.15 (d, J = 2.1 Hz, 1H), 4.02 (m, 1H), 3.76 (m, 1H), 3.62-3.48 (m, 3H), 3.40-
3.18 (m, 6H), 2.95 (s, 6H), 2.64 (m, 1H), 2.49 (s, 3 H), 2.42-2.36 (m, 2H), 2.41
. (s, 3H), 2.18-1.96 (m, 2H), 1.68 (m, 1H), 1.50-1.32 (m, 3H), 1.08-0.90 (m, 9H).

Example 2(21) ‘ _
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyi)-9-(3,5-dimethyl-1-(4-
(pyrrolidin-1-ylsulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane ¢ 2hydrochloride

NH CH;
e2HCI ©O HiC
TLC:Rf 0.36 (chloroform:methanol = 10:1);
NMR (CD3;0D):5 8.01 (d, J = 8.7 Hz, 2H), 7.77 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
4.15(d, J = 1.8 Hz, 1H), 4.04 (m, 1H), 3.78 (m, 1H), 3.62-3.48 (m, 3H), 3.40-
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NH ) - CH3 HCl O H3C TLC Rf O.
(chl or of or m net hanol : acetlc acid = 20:4:1); NWR

(CD3OD): 8 4.15 (d, J = 2.1 Hz, 1H) 395(m 1 +8.AUG 2008
371(m1H) 352(m 1H),342331(m2|—|),3.21

1

(ml ,321(de 9.6, 2. Hz,1H),248232
3 6§§n‘é”ﬁ‘H)3 B4 ?[%8;(%,32 g ) %g?z(saﬁh)]zzo-
19‘6(@ thh 1.8269.624mg 1.5061.3R4mh @88 (Refekence

exanple 3(9) (39)-1- butyl 2, 5-di oxo ((1 S)-1

-h -1 -cycl ohexyl)-1, 4, 9-

E o[ 5. 5] undecane hydrochloride N---q -OH4 HCl

(3R)-G-Iitityl02 57d|626133 Dhyﬂ?meheﬁWropy - @i-(6-methylpyridin-
1 é)%gé' :{1- oxx'\s C%%:\ 4.9- Wzaganéﬁﬂﬂync{eqqpe’%ﬂy ogﬁlggde

(m3H),37(m1 , 2.49-2.38 (m 2H), 2.21 (m 1
H, 2.14-1. 98"—m 3H), 1.84-1.61 (ngH3H), 1.55-1.13

(m 6H), . 2H), 0.97 (t/ J = 7.2 Hz, 3H);
QOtIC|3CFOt tion, -1.29 (¢ 1.0%, nethanol, 260C).

18 AUG 2d) S ) - 1- but yl - 2} 5-

di oxo- 3- ((1R) - 1- hydr met hyl propyl ) - & ( 6- phenyl oxy
pyridin- 3-yl nmethyl) )- triazasfiro[/s. 5] undecane

2hydrochl oride CH3 QO \OH

e HCI (o) H;C
TLC:Rf 0.26 (chloroform:methanol = 10:1);
NMR (CD,;OD):6 8.58 (m, 1H), 7.81-7.71 (m, 2H), 7.73 (d, J = 8.4 Hz, 2H), 7.30
- (d, J = 8.4 Hz, 2H), 4.40 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 4.00 (m, 1H), 3.78 (m,
1H), 3.62-3.40 (m, 3H), 3.30-3.16 (m, 2H), 2.66-2.38 (m, 3H), 2.66 (s, 3H), 2.18-
1.94 (m, 2H), 1.70 (m, 1H), 1.50-1.28 (m, 3H), 1.00 (d, J = 6.6 Hz, 3H), 0.98 (d,
J=6.6 Hz, 3H), 0.96 (t, J = 6.9 Hz, 3H).

Example 2(23)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
hydroxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane * hydrochloride

CH,

* HCI
TLC:Rf 0.48 (ethyl acetate:methanol = 10:1);
NMR (CD3;0D):8 7.46 (d, J = 8.7 Hz, 2H), 6.97 (d, J = 8.7 Hz, 2H), 6.88 (d, J =
9.0 Hz, 2H), 6.80 (d, J = 9.0 Hz, 2H), 4.30 (s, 2H), 4.13 (d, J = 2.0 Hz, 1H), 3.98
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2HCI O H3C To a solution of the conpound prepared in

Ref erence exanple 3 (120ng) in dinethyl formam de

(1m) was added acetic acid (591). The reaction

m xture was added sodi um triacet oxyborohydri de (11&16?5 205
and 3-fornyl-6- phenyl oxypyridine (89ng). The reaction

(] KHNIE7 246, sHyrs 84-DAZ (M, ghil) abal qu (s, qFQeQanJ'i 97 (m, 6H),

?é}e 80kl Tal SR AR ST B FReRHD 890 (0l 5.5 Ha,

3HY10:85 (G Hro7dt Mgy 3igpy on silica gel (ethyl acetate --
chl orof orm nethanol = 25:1) and the obtai ned conpound
mas conversed to hydrochloride salt by using a

method to give the title conpound

(dﬁ)l i |*23€{H oL 8181 'i AVESky b -g-gg-éf
met '@%sgbenwoxy)@ymd&?hnﬁl)ﬂ ﬁﬁg&ﬁgﬁgﬁmd@aﬂem

2 dﬂbchl&rn&@ 740 (m 2H), 7.27 (1, J =7.8 H, 1H),
Hz, 2H), 7.06 (d, 87 1 H, 4. 39

(s 2 4 14 H , -3.93 (m 1
%’k . @ Q. 3.58-3. 3H), 3.30-3. 15
m 1H, ’ H, 2.60-2.28
(m 3H), 2.18-2.05 ( 1H,
1.80-1.55 (m 1 H), 9 (d, J =
6.6 Hz, 3H), 0.97 (d, 95 (fOHJ =
7.2 Hz, 3H); Optical . ¥ o5,
met hanol , 24C); HPLC conditio : L O-R
0. 46x15cm DAI CEL, QJROCD- JBO26¥ n;
solvent A solution: 0.1 M aqueous
pot assi um di hydr ogen phosp!? agl?'C'B .
TCRD42 (chlerofémBnetiandl4 104): 225 nm retention

- NMREEDIGDRS 821 (m; 9M), 8.18 (m, 1H), 7.13-6.99 (m, 5H), 4.40 (s, 2H),
4.13 (d, J = 2.0 Hz, 1H), 4.00 (m, 1H), 3.82 (s, 3H), 3.75 (m, 1H), 3.53-3.45 (m,
3H), 3.24 (m, 1H), 3.19 (dd, J = 9.5, 2.0 Hz, 1H), 2. 59-2.39 (m, 3H), 2.15-1.95
(m, 2H), 1.70 (m, 1H), 1.40-1.31 (m, 3H), 0.98 (d, J = 6.5 Hz, 3H), 0.97 (d, J =
6.5 Hz, 3H), 0.94 (t, J = 7.5 Hz, 3H).

Example 2(25)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-dimethyl-1-(4-
(methylaminosulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-triazaspiro[5.5]undecane

» 2hydrochloride
H o
N_ / CH
He” NS, 3
/
AgW
CH
N/ R 3 0
— oH
H,C N }
NH CH,
e2HCI ©O H3C
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1 8 AUG 2{A5 Exanple 2(1)2(59) By the sane procedure

as described in Exanple 2 using the corresponding

al dehyde- derivatives instead of 8 AUG 2008
3-fornyl - 6- phenyl oxypyridine, the follow ng conpounds
wer e obtai ned. Exanple 2(1)

TUGREOL2Y (’éthwgcéiafé' Rsthatd €14

NI RER g ol %#@?ﬁh 5%‘34dgdn99maw>oﬁ§%qajzm

4.n@¢d.ahe 2.0 Ha Y4 @5 (@, 1HIZ 3. 704(m; CHS 3.6413, 503(rH3@-I) 3.29-

o Felegsth: 28955 n. %5. 5@%%32@5 6. S 2R R . 2.5

(meH)H), 2, Q_27(r(l,s‘lH)2|—1)?2 {m14H),(ta13. 352m1égl-|2 %gQF@i J5 6.5 Hz, 3H),
0 gsgg ﬁl%ggq'?mﬁ'gbl—ﬁ) 9% (17{)(_.5, Si?) aﬁ 1.50- 1. 3§)m( m H)3H)
1.00-0.93 (m 9H). Exarrple 2(2)
Ex; epe) vyl - 25d|ox03((1 R) 1
<3§3"ﬁ%ta§t§%agn s DB oy 2 et ropy b R cisthy-1-4-
(NamhetrayidN- (mhgldmndybmw)dmm&ﬁfar@ﬂﬁ ®taidl- ﬁyﬁmé&ﬂﬁl) 1,4,9-
ano

tri%%&%&zn%d ﬁ’?/(a&%gﬁ‘?t "I?‘;t 7 %g (12 Ve 84
M, 1H), 7.

HO/\/N\S// CH,

- e 2HCl O
TLC:Rf 0.21 (ethyl acetate:methanol = 4:1);
NMR (CD30D):3 7.98 (d, J = 8.5 Hz, 2H), 7.75 (d, J = 8.5 Hz, 2H), 4.31 (s, 2H),
4.15 (d, J = 2.0 Hz, 1H), 4.04 (m, 1H), 3.79 (m, 1H), 3.69 (t, J = 6.0 Hz, 2H),
3.61-3.51 (m, 3H), 3.23-3.17 (m, 4H), 2.87 (s, 3H) , 2.58-2.44 (m, 3H),2.48 (s,
3H), 2.40 (s, 3H), 2.15 (m, 1H), 2.02 (m, 1H), 1.71 (m, 1H), 1.41-1.35 (m, 3H),
0.99 (d, J = 6.5 Hz, 3H), 0.98 (d, J = 6.5 Hz, 3H), 0.95 (t, J = 7.0 Hz, 3H).

Example 2(27)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-dimethyl-1-(4-
(2-hydroxyethylaminosulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane « 2hydrochloride
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9.0 Hz, 2H), 6.75 (m 1 H), 6.61-6.57 (m 2H), 4.32

(s, 2H), 4.14 (d J = 2.1 Hz, 1 H, 3.99-3.73 (m 2H),

3.77 (s, 3H), 3.60-3.10 (m 5H), 2.55-1.95 (m 5H18 AUG 2008
1.70 (m 1 H, 1.50-1.30 (m 3H), 1.00-0.93 (m 9H).
Exanpl e 2(3) (3R) - 1-butyl-2,5-dioxo-3-((1

R) - 1- hydrox 2 r@t hyl propyl ) -9-(4-(4-

fl phenylrrethyl) 1,4,9-tri a@hlgpi ro[ 5. 5] un
de e hydrj ge\~OH NH ) - CH3 O H3C TLC Rf
0. 33( et hyl tat di hanol = 10:1); (CD3OD): S
7.50 (d, J = 8. : ,/7N17-7Gg§(m H, 4.30 (s
2H), 4.14 (d J N, 3797-3(71 (® 2H)
3.60-3.10 (m 5H), 255195 m 5H), 70 #m II:P
1.50-1.30 (m 3H), 1.00-0 m A 49)

(3R) - 1-butyl -2, 5-di oxaq8((1 N
R) - 1- hydr oxy- 2- net hyl propyl ) - 9- (4-\ 4-
chl or ophenyl oxy) phenyl net hyl ) - 1, 4, [
decane hydrochloride d PCH,

¢
T8 by b RS JB1 S S 10 O
NMR (QByODJ: acmosqa 3=8.78d ¥y, 7700, T 871 zH)—49312§s 2H),
4148 (a2 0 B 32 4%, 402 (mMAf 40 (), Tl Peb%. 51 a1 956 (1, 4
=6.0 Hz, 2H), 3.34-3.29 (m, 1H), 3.20 (dd, J = 9.5, 2.0 Hz, 1H), 3.01 (t, J = 6.0
Hz, 2H), 2.59-2.43 (m, 3H),2.47 (s, 3H), 2.40 (s, 3H), 2.15 (m, 1H), 2.02 (m.
1H), 1.71 (m, 1H), 1.41-1.35 (m, 3H), 0.99 (d, J = 6.5 Hz, 3H), 0.98 (d, J = 6.5 H
2,3 H), 0.95 (t, J = 7.2 Hz, 3H).

. Example 2(28)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-dimethyl-1-(4-
(N,N-dimethylaminocarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane ¢ 2hydrochloride

HC CHj
3 \hll
CH; N,N\ CH, o
— OH
H,C N 2
NH CH,3
e2HcI O HsC

TLC:Rf 0.35 (ethyl acetate:methanol = 2:1);

NMR (CD30D):5 7.62 (d, J = 9.0 Hz, 2H), 7.58 (d, J = 9.0 Hz, 2H), 4.32 (s, 2H),
4.16 (d, J = 2.0 Hz, 1H), 4.05 (m, 1H), 3.79 (m, 1H), 3.61-3.49 (m, 3H), 3.34-
3.29 (m, 1H), 3.20 (dd, J = 9.5, 2.0 Hz, 1H), 3.13 (s, 3H), 3.04 (s, 3H), 2.55-
2.34 (m, 3H), 2.42 (s, 3H), 2.39 (s, 3H), 2.18 (m, 1H), 2.02 (m, 1H), 1.73 (m,
1H), 1.41-1.34 (m, 3H), 0.99 (d, J = 6.5 Hz, 3H), 0.98 (d, J = 6.5 Hz, 3H), 0.96
(t, J=7.0Hz, 3H).
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3.98-3.72 (m 2H), 3.60-3.10 (m 5H), 2.55-2.00 (m

5H), 1.70 (m 1H), 1.50- 1.30 (m 3H), 1.00-0.93 (m

9H). Exanple 2(5) (3R)-1-butyl-2,5-dioxo-3-((1 18 AUG 2005
R) - 1- hydr oxy- 2- net hyl propyl ) - 9- (4-

(phenyl car bonyl ) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] un
decane hydrochloride ,O CH3 OH NH )-CH3 HCI O H3C

TLC. Rf. 0.57 (chloroform nethanol = 10:1); NWR

Exammied(29); 7,87 (d, J = 8.4 Hz, 2H), 7.83-7.72 (m
(3R)‘-|)Ideyl@ﬁ(dmxd-ﬁ)(i(_l‘lzR?-‘IEfﬁfdh?;%(rﬁhtl'@wro )48(3(5-dir&thyl-1-(4-

14 (4§, = 2. 1 H), 5 1 3.8 1
irbrafidlin-dystiviamibigstidhyphenynbViazo 4 yimeind-1 5.
tridzaBpird[Sl5dndetah® » 3hybchictkle (m 3H), 2.14 (m 1 H),
2.00 (m 1 HH 1.40 (m 1 H), 1.52-1.23 (m 3H), 0.99
(dad ~6. 6Kz, /3H), 0.97 (d, J = 6.6 Hz,CR§),.0.95
. INS 73 SeH) ok
3R) - }- but y! - 2§6-
2 ydr oxy- 2- net

pyl ) NO- (4 - pheny) - 1-
(’f\ g:Hla

5B i azaypi ro[a. 5] unde
cane hydrochl oride OH CH3 NH ) - CH3 0 H3C
TLC. Rf 0.32 (chloroform =) ; QH
(CD3OD): 8 7.62-7.40 ( . 81
(s, 1L H, 4.32 (s, 2H),4.13 (d,
3.99(m 1 H, 3.73 (m 1 H, 3.

TLC:Rf 0.33 (ethyl acetate:methanol = 2:1);
NMR (CD30D):4 8.06 (d, J = 8.7 Hz, 2H), 7.77 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
415 (d, J = 2.0 Hz, 1H), 4.10-4.01 (m, 3H), 3.88-3.76 (m, 3H), 3.61-3.563 (m,

- . 5H), 3.37-3.19 (m, 8H), 2.59-2.37 (m, 3H), 2.48 (s, 3H), 2.40 (s, 3H), 2.15 (m,

-1H), 2.02 (m, 1H), 1.71 (m, 1H), 1.40-1.35 (m, 3H), 0.99 (d, J = 6.5 Hz, 3H),
0.98 (d, J = 6.5 Hz, 3H), 0.95 (t, J = 7.0 Hz, 3H).

Example 2(30)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-dimethyl-1-(4-
(pyrrolidin-1-ylcarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane * 2hydrochloride

0O
CH,3
N
NT 0O

e2HCcI O HiC
TLC:Rf 0.41 (chloroform:methanol = 10:1);
NMR (CDs;0OD):8 7.72 (d, J = 8.7 Hz, 2H), 7.59 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
4.15 (d, J = 2.1 Hz, 1H), 4.05 (m, 1H), 3.79 (m, 1H), 3.66-3.46 (m, 7H), 3.25 (m,
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313(m 1 H, 3.19 (dd, J = 9.6, 2.1 Hz, 1 H),
2.52-2.33 (m 2H), 2.24 (m 1I—|) -63 18 AUG 25 2.09
(m 1H), 1.98 (m 1 H), 1.67 (m 1 H, 1.50-1.25 {f§aug 208
3H), 0.98 (d, J = 6.6 Hz, 3H), 0.96 (d, J = 6.6 Hz,

3H) 0.93 (t, J = 7.2 Hz, 3H). Exanple 2(7)

1H)3BI2 11U 95, &ﬂmxem; 165235 m 3H§ 2.43 (s 3H) 240 (s, 3H),

R R G SR T
66H@mﬁpom[(ﬂ, J=updadargH), omsi(toahlmum 3H). N CH3 OH
H)- O H3C TLC Rf 0.47 (chloroform
rrethanol = 10: 1) NMR ( CD30D) : 8 7.59 (d, J = 8.7 Hz,

Exaidple2(38) (d, J = 8.7 Hz, 2H), 7.14 (d, J = 8.7 Hz,

( 4. 14 (d,
e h-gdiyie,s &*gxém@RSa”‘vﬁf fetfyiBoyf st )
mgthyl;u(fmylmqqyloxy plenydmethyl)=1.4, tna,z_agpm[S 5_|]UH’30@65'5
hydrdchléfde 2H) ., 2.32 (m 1 H, 2.12 (m 1H), 2Ol(m 1
H, 1.68 (m , 1.50-1.25 (m 3HgHO.99 (d, J
6.6 Hz, \§H), \(d, J = 6.6 H, 3 ?)95(tJ
7.2 Hz 3 (Y

(3R) - fy@fut yl \e==2/di ox
R) - 1- hydr oxy- 2- met hyl p
3-yl oxy) phenyl net hyl)
2hydrochioride N CH 3 ¥

)-9-(4-(6 rrethéSpyrldln
-tr| azasp\ r o[ ] undecane

OH
§

e HCI o) H,C
TLC:Rf 0.39 (chloroform:methanol = 10:1);
- NMR (CD;0D):46 7.74 (d, J = 8.7 Hz, 2H), 7.60 (d, J = 8.7 Hz, 2H), 7.22 (d, J =
8.7 Hz, 2H), 7.17 (d, J = 8.7 Hz, 2H), 4.37 (s, 2H), 4.14 (d, J = 2.4 Hz, 1H), 4.02
(m, 1H), 3.76 (m, 1H), 3.58-3.42 (m, 3H), 3.25- 3.14 (m, 2H), 2.80 (s, 3H), 2.55-
2.38 (m, 2H), 2.29 (m, 1H), 2.15 (m, 1H), 2.01 (m, 1H), 1.70 (m, 1H), 1.50-1.27
(m, 3H), 1.04-0.90 (m, SH).

Example 2(32)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-dimethyl-1-(4-
(N,N-dimethylaminosulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane ¢ 2Zhydrochloride

i
o)
e~ s
Ny
o)
o)
OH
NH CH;,
e 2HCI O HiC



2HCI -64 18 AUG 2004 TLC. Rf 0.19 (ethyl acetate:
met hanol = 10:1); NWVR (CD3CD): 8 8.58 (d, J = 2.7,
Hz, 1 H, 8.17 (dd, J = 9.0, 2.7 Hz, 1 H), 781
= 9.0 Hz, 1H), 7.74 (d, J = 9.0 Hz, 2H), 7.31 (d
9.0 Hz, 2H), 4.40 (s, 2H), 4.15 (d, J—21Hz,1H)

TL§I§120§W‘(8HI{>‘F3fonﬁDrﬁ§th%%I41@13) 3. 60- 3. 42 (m 3H)

NMR {6D30D3:4 10645k J =8 SeH4.2H). ?)7% @I58 fﬁge%pnf'ég,)(s 2H),
4, 1;:%).1(:!12 4AHz, FHP 4786 (AMHIH)03.98 (f], 1H) 3.63-8.482m, 3M), 3.29-

24h 203 5, B0 %, I (o BT 247 ($BH), 2.39 (5, 3H), 2.35

(mRIH),- mym(mxym 202, p‘rl-d))pylb‘r @m 1H), 5 1-di.26 (mpRHJ01.05-0.89
m Pc{,b oxy) phenyl nethyl )-1,4,9-triazaspiro[5. 5] undecane
hg ‘ochloride O\" NCH3 \1 ~OH NH )-CH3 HCIl O H3C
TLC. Rf 0.54 (chloroform nethanol = 5:1); NVR (CD3OD):

Exanfple Jlgi),4 8. 45 (2m 1H, 7.81-7.68 (m 2H),
; ) = 8. Hz, , 7.33 , = . ’
(3E)--bubd 2, Bt 461 i1 Ry beowy-& mgthyiTepy )-0-(8i tigfethy-1-(4-

0.6
6JiAé

(mtzsvphﬁn?ﬁy@mfoﬂylwherg&fﬁra&om )(Ilrlﬂig; ( 142;-39;8 i ég (m .
tnaq?sbwo@é !E“Q%C? fﬁfﬁ’é'%(a 3266t 3H) (mo. 98
(d 6 Hz, 3H), 0.96 (t, J = 7.2 Hz, 3H). Exanple
2( (3 @utyl 2,5-dioxo-3-((1
R) - mg// met hyl propyl )-9- (4-(4- CH;
//
b;N_\(st
HsC N
e 2Hcl O

TLC:Rf 0.25 (chloroform:methanol = 10:1),

NMR (CDs0D):3 7.95 (d, J = 8.7 Hz, 2H), 7.78 (d, J = 8.7 Hz, 2H), 4.32 (s, 2H),
4.15(d, J = 2.1 Hz, 1H), 4.06 (m, 1H), 3.80 (m, 1H), 3.74-3.68 (m, 4H), 3.64-
3.48 (m, 3H), 3.28-3.14 (m, 2H), 3.05-2.98 (m, 4H), 2.59-2.44 (m, 2H), 2.47 (s,
3H), 2.39 (s, 3H), 2.35 (m, 1H), 2.17 (m, 1H), 2.02 (m, 1H), 1.71 (m, 1H), 1.52-
1.30 (m, 3H), 1.05-0.90 (m, 9H).

Example 2(34)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
aminocarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
hydrochloride
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hydr oxypi peri di n-1-yl net hyl ) phenyl nethyl )-1, 4, 9-tri aza
spi ro[ 5. 5] undecane 2hydr ochl ori de 18 AUG 2005 HO COH
NH } - CHs 2HCI O H3C TLC. Rf 0.69 (chl oroform 18 AUG 2008
nmet hanol : 28% aqueous sol ution of ammonia =
100: 10: 1); NI\/R(CD3(]3) 6 7.75 (d, J = 8.4 Hz, 2H),
7.67 (dQ J , 2H), 4.41 (s, 2HH3; 4.38 (s,
\ 2

2H.), Hz, 1 H, 4.14-3.94 (m 2H),
3.78 40 (m 4H), 30-3.00 (m 4H,
2. 68- ) -— 58(m 8H),) 1.50-1.26 (m -
3H), 0.99 (d, J = 6. SH), 0.98 Ad, Ja= 6.6 Hz,
3H), 0.95 (t, J =6,9 H) . Exanp\e 2¢/11)

(3R) - 1- butyl -2, 5-di oxo=3=\(1 R

cycl ohexyl pyrazol - 4-yl net hyl )9¢ , 4, ' iXxo[ 5.5]un
decane 2hydrochl oride CH3 ~CH - Gk
TLCRf 065(ch|oroform LF@] 1) MWK (CD3OD) :
6 4.32 1 H, 4.27 (s, 415(d J ="2.1Hz, 1
THCB RfQ. Zﬂ)(cv(r\lﬁmbrmmemarmlﬁﬁ A)H), 3.60-3.42 (m 3H),
?(@&d@)émgzw J 28FH2; 2Q), (mz%h% %74912 0s1), BHb.(d, J =
sikbz 2heatilia, § =5 7812 2 eatf 0 arish ey 2,1344@% 4,00
(m3HH), &Xa@ngph,et Y, 3H0-3.38 (m, 3H), 3.28-3.10 (m, 2H), 2.60-2.26 (m, 3H),
2.20-1.88 (m, 2H), 1.68 (m, 1H), 1.54-1.22 (m, 3H), 1.00 (d, J = 6.6 Hz, 3H),

0.98 (d, J = 6.6 Hz, 3H), 0.96 (t, J = 7.5 Hz, 3H).

Example 2(35)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-

- methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
hydrochloride

o | CHj
o
HsC—NH ;
N 3
e HCI 4

TLC:Rf 0.24 (chloroform:methanol = 10:1);

NMR (CD3;0D):6 7.85 (d, J = 8.7 Hz, 2H), 7.62 (d, d = 8.7 Hz, 2H), 715 (d, J =
8.7 Hz, 2H), 7.08 (d, J = 8.7 Hz, 2H), 4.37 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 4.00
(m, 1H), 3.76 (m, 1H), 3.56-3.42 (m, 3H), 3.26-3.18 (m, 2H), 2.92 (s, 3H), 2.60-
2.28 (m, 3H), 2.18-1.94 (m, 2H), 1.70 (m, 1H), 1.50-1.30 (m, 3H), 1.00 (d, J =
6.6 Hz, 3H), 0.98 (d, J = 6.6 Hz, 3H), 0.96 (t, J = 7.5 Hz, 3H).
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(3R) - 1-butyl -2, 5-di oxo-3-((1

R) - 1- hydr oxy- 2- net hyl propyl )-9-(1, 3, 5-

trimethyl pyrazol -4-yl nethyl)-1, 4, 9- trlazasp|r0[5

ecan 2hydrochloride -66 18 AUG 2 i5 "OH NH)- éﬂ%wem
2HCI a H3 TLC Rf 0.50 (chloroform rrethanol = 5:1);

Exty ): 8 4.27 (s, 2H), 4.15 (d, J = 2.1 Hz, 1
(3@‘ Ay SioXa (18- 313'%"@9'-2%)1ét@m59r09§gbé@gumﬁhyl 1-(4-

methipheényifpyrazol-Bidmethyld 4 O-tridktaspirb[5H]dndecana » 2H) ,

1.7 TH), 1.48-1.26 (m 3H), 1.00 (d, J = 6.6 Hz,
2“¥?6°°8“%(5°J:66Hz(3r|)m095t (:75Hz
ﬁaoxo 3-((1

le 2(13) (3R)-1-butyl -2,
R)lmr&)e Ll 2o

am nosul fon
[ 5. 5] undecansg

-1,4,9-triazaspiro
H2N -S 11 0 ~OH

NH ) - CH3 (chl @ of orm

met hanol = 5: JAsu8.7 Hz,
2H), 7.60 (d, 6.7 Hz,
2H), 7.14 (d, \ 4.15 (d,
J =24 H, 1

e 2HCI O HiC
TLC:Rf 0.46 (chloroform:methanol = 10:1);
NMR (CD3;0D):5 7.41 (s, 4H), 4.34 (s, 2H), 4.15 (d, Jd = 2.1 Hz, 1H), 4.04 (m,
1H), 3.79 (m, 1H), 3.65-3.50 (m, 3H), 3.34 (m, 1H), 3.21 (dd, J = 9.6, 2.1 Hz,
1H), 2.66 (m, 1H), 2.565-2.42 (m, 2H), 2.47 (s, 3H), 2.45 (s, 3H), 2.40 (s, 3H),
2.14 (m, 1H), 2.01 (m, 1H), 1.69 (m, 1H), 1.52-1.30 (m, 3H), 1.00 (d, J = 6.6 Hz,
-~ 3H), 0.98 (d, J = 6.6 Hz, 3H), 0.95 (t, J = 7.2 Hz, 3H).

Example 2(37)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1- hydroxy-2 methylpropyl)-9-(3,5-dimethyl-1-(4-
(N,N-diethylaminosulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane ¢ 2hydrochloride

H,C
0
H3C\/N\s// CH,3
/
d N
CH
N/ AN 3 o
— OH
H,C N \
NH CH,
e 2HCI ©O HyC

TLC:Rf 0.35 (chloroform:methanol = 9:1);
NMR (CD;0D):8 7.99 (d, J = 8.7 Hz, 2H), 7.72 (d, J = 8.7 Hz, 2H), 4.32 (s, 2H),
4.16 (d, J = 2.1 Hz, 1H), 4.06 (m, 1H), 3.80 (m, 1H), 3.63-3.48 (m, 3H), 3.32-
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(m 1 H, 3.72 (m 1 H, 3.58-3.38 (m 3H), 3.28-3.18

(m 2H), 2.56-1.92 (m 5H), 1.70 (m 1 H), 1.54-1.28

(m 3H), 1.00 (d, J = 6.9 Hz, 3H), 0.98 (d, J = 619 AUG 200%
3H), 0.96 (t, J = 7.5 Hz, 3H). -67 18 AUG 21115

Exan'ple 2(14) (3R - 1buty| 2, 5-dioxo-3-((1

141“214‘ @% L ryd %284@11&% 4H), 2.45 (s 3H%&39 (s,

ké‘n’@ #M%lﬁﬂ e e i) 115 (o 7 Bkt &), 1.00

| t
(o{&cngL?—lBgag?gg?gb ‘g&ié ngﬁ I—?zm 8333&7‘22@%?7" JNXRQ 0
Hz, 2H), 7.05 (d, J = 9.0 Hz, 2H), 6.99 (d, J—9O
Exampi(38). 33 (s, 2H), 4.14 (d, J = 2.1 Hz, 1 H), 3.98
R el s it aghdd ol (o3 Zhinf o
ethle@eIaas-1¢w1sut§wyl)pbeozl)nyraao%ylreemyl)acarae| e

tr%(zégblr&[g%]uﬂd@égdél gh droehr¥ige3- ((1

XYy- propyl) 9- (4-(4-
met th fo Iphenyl oxy) phenyl nethyl )-1,4,9-tri azaspir
o[ 5. 5] uhdecahe @hydrochloride O CH3 H3GS 11 O
~110H k/ N & CH;y

7N
= OH
H,C N }

NH CH,;
e3Hcl O H,C

TLC:Rf 0.22 (chloroform:methanol = 10:1);
NMR (CD3OD):3 8.01 (d, J = 8.7 Hz, 2H), 7.82 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
4.15 (d, J = 1.8 Hz, 1H), 4.11-3.94 (m, 3H), 3.80 (m, 1H), 3.65-3.48 (m, 5H),
3.34-3.18 (m, 4H), 2.91 (s, 3H), 2.86-2.70 (m, 2H), 2.68-2.36 (m, 3H), 2.49 (s,
3H), 2.40 (s, 3H), 2.15 (m, 1H), 2.02 (m, 1H), 1.70 (m, 1H), 1.50-1.27 (m, 3H),
1.05-0.90 (m, 9H).

Example 2(39)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(5-chloro-3-methyl-

1-phenylpyrazol-4-yimethyl)-1,4,9-triazaspiro[5.5]undecane * 2hydrochloride
CH;



NH }-CHs HCIl O H3C TLC Rf 0.36 (chloroform nethanol

= 10:1); NWR (CD3OD): 8 7.95 (d, J = 9.0 Hz, 2H), 7.63

(d, J = 8.1 Hz, 2H), 7.24-7.18 (m 4H), 4.39 (s,

4.14 (d, J = 2.4 Hz, 1 H), 4.02 (m 1H),378(n181'_RUGm
H), 3.60- 346(m3H) 328310(m2H) 3.12 (s,

TL fo% !Po = (ml , 1.50-1.30 (m
NI\%EPD_B;%)@Y (gi'ga}g 323@ (s> 2Ry % 74782 £8342 %), 4.10
(md1H3 - Bedr( ﬁ?(yH-B meshshsr ﬁrﬂ)dl-]) 925194%(16 (m, 2H), 2.62-2.32 (m, 3H),
2 G TR E Y RO ). P 2 L 9T o
0.88-¢nRBHYN. 36 (chlorof orm net hanol = 10:1); NWR

(CDBQD): 8 7.73 (d, J = 8.7 Hz, 2H), 7.64 (d J=9.0

Hz, 2H), 7.21 (d, J = 9.0 Hz, 2H), 7.14 (d, J = 8.7
%pa_ﬂxggﬁ_migﬁo(zz 2H)er4 %:@(-“’dﬁ%t‘ﬂ: 2. 1}32:'; 1 gn)ﬁn%oz
(3RIH-bytt2,5 JL1R)-Thydfoxy2: X -(3%-Ainethyilf-(4-
mmhqln%-yl@rwmms?l?%yrg)ml -4-yInpethy 5% ﬁ)

5- di (1

e S e 00

(phenyl t hi o))phenyl methyl )-1,4,9-triaza#{ro[ 5. 5] undeca

ne h oC [ CH3
@‘

o N_ _CH
N/ X 3 o
= OH
H1C N \
NH CH,
e 2HCI ©O HiC

TLC:Rf 0.39 (chloroform:methanol = 10:1);

NMR (CDsOD):8 7.66-7.57 (m, 4H), 4.31 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 4.05
(m, 1H), 3.88-3.39 (m, 12H), 3.25 (m, 1H), 3.20 (dd, J = 9.6, 2.1 Hz, 1H), 2.65-
2.27 (m, 3H), 2.43 (s, 3H), 2.40 (s, 3H), 2.17 (m, 1H), 2.02 (m, 1H), 1.71 (m,
1H), 1.54-1.27 (m, 3H), 1.00 (d, J = 6.6 Hz, 3H), 0.98 (d, J = 6.6 Hz, 3H), 0.96
(t, J =7.2 Hz, 3H).

Example 2(41) .
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-dimethyl-1-(4-
(2-hydroxyethylaminocarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane ¢« 2hydrochloride
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OH NH )-CH3 HCl a H3C TLC Rf 0.36 (chloroform

nmet hanol = 10:1); NVR (CD3CD): 8 7.50-7.34 (m 7H)
7.30 (d, J = 8.4 Hz, 2H), 4.31 (s, 2H), 4.13

21 H, 1H, 3.98(m 1H, 3.72(m 1H. 3 §6. 9auc 2ms
(m 3H), 3.24-3.08 (m 2H), 2.50-2.18 (m 3H),
2.18-1.94 (m@H), 1.68 (m, 1 H), 1.50-1.28 (m 3H),
1.10-0.88 (m |oH). 18 AUG 2115 Exanpl e BHS

(HHPL '
1- hydr oxy- 2-
hydr oxyphe

) - CH3 2HO O H3C TLC

= 5:1); NVR (CD3OD): 8 7.

(d, 3'= 8.7 Hz, 2H), M8

Hz, 1 H), 4.04 (m 1 H, 3.

3H), 3.38- 3.18 (m 2H). 2.70-2.

3H), 2.36 (s, 3H), 2201944. .68 (Hy

1.50- 2 2- . Exanple 2(19
TL@R;OMro@rmpéam LE mpl e 2(19)
NMRRO: szamat (ay Ups B7yHY mwmwrmt:wﬂ-& RHY, 4.32 (s, 2H),

+{§ Hlyasﬂ 4 BRLIY. uﬁﬁgﬂﬁé'$p§@2ﬁ% A Bk srhan)

3.64-3.48 (m, 3H) 354(t J =5.7 Hz, 2H), 3.30-3.16 (m, 2H), 2.64-2.34 (m,
3H), 2.45 (s, 3H), 2.41 (s, 3H), 2.22-1.92 (m, 2H), 1.72 (m, 1H), 1.52-1.26 (m,
3H), 1.01 (d, J = 6.6 Hz, 3H), 0.99 (d, J = 6.6 Hz, 3H), 0.96 (t, J = 7.2 Hz, 3H).

Example 2(42)

~ (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-(2-(N,N-
dimethylamino)ethylaminocarbonyl)phenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane « 2hydrochloride

o) ' CH,
o
:H C

H;.,c\q _/—N

/

* 2HCI
TLC:Rf 0.19 (chloroform:methanol = 5:1);
NMR (CD30D):5 7.93 (d, J = 9.0 Hz, 2H), 7.61 (d, J = 8.4 Hz, 2H), 7.18-7.08 (m,
4H), 4.36 (s, 2H), 4.14 (d, J = 1.8 Hz, 1H), 4.00 (m, 1H), 3.80-3.70 (m, 3H),
3.54-3.42 (m, 3H), 3.38 (t, J = 6.3 Hz, 2H), 3.26-3. 18 (m, 2H), 2.98 (s, 6H),
2.60-2.30 (m, 3H), 2.18-1.96 (m, 2H), 1.68 (m, 1H), 1.50-1.30 (m, 3H), 1.00-
0.90 (m, 9H).
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OHCH3 ° H3C %OHNH) -CH3 2HCI O H3C TLC K

0.72 (chloroform nethanol = 10:1); NWMR (CD30D):8 7.47

(d, J =9.0 Hz, 2H), 7.41 (d, J = 9.0 Hz, 2H), 4.31

(s, 2H), 4.15 (d, J = 1.8 Hz, 1 H), 4.02 (m 1 H),18 AUG 20§
3.7 (m 1 H), 3.62-3.48 (m 3H), 3.38- 3.18 (m 2H),

Exadbld 3433H), 2.68-2.36 (m 3H), 2.41 (s, 3H), 2.39
, , éo- 1%2(6 m 2H), 1.68 (m 1 H, 1.50-1.30
(3Fy 1-8HEV1-2:5-ioxg- 18311'5HE°X¥%"WMW059-6¢%I@-3-
[BxYPhetgiRietAylpai4,D-tAazaspiref® 5 Rindesane * 2hydrochloride
yR))-Z)?- hyglr ON yw?net hyl prs(?py ) - -(3,@Hsji met hyl - 1- (4-
(2-(N, N
i met hyl an@W am nosul fonyl ) phenyl ) pyrazol - 4-yl net
hyl)-1, 4, ri azdepel o[ 5. 5] undedane 3hydrochl ori de
H O H3C-N ~N , . ; 0O H S/ TLCR 0.12
):S 8.07 (d, J

4339 (s, 2H),
876 (m 1

5:1); NWR (

9.0 Hz, 2H, 7.7
4.15 (d, J = 2.1 He, A
H), 3.62-3.48 (m 3H) . 3. 4D

e2Hcl O H;C
TLC:Rf 0.31 (chloroform:methanol = 10:1);
NMR (CD30D):6 8.74 (m, 1H), 8.62 (d, J = 5.4 Hz, 1H), 8.24 (m, 1H), 8.14 (m,
1H), 7.76 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.4 Hz, 2H), 4.40 (s, 2H), 4.14 (d, J =
2.1 Hz, 1H), 4.00 (m, 1H), 3.76 (m, 1H), 3.60-3.44 (m, 3H), 3.30-3.16 (m, 2H),
2.60 (m, 1H), 2.50-2.40 (m, 2H), 2.26-1.86 (m, 2H), 1.66 (m, 1H), 1.50-1.30 (m,
3H), 1.02-0.88 (m, 9H).

Example 2(44)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
carboxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢ hydrochloride

TLC:Rf 0.42 (chloroform:methanol = 5:1);

NMR (CDs;0D):8 8.04 (d, J = 8.7 Hz, 2H), 7.59 (d, = 8.4 Hz, 2H), 7.18 (d, J =
8.4 Hz, 2H), 7.07 (d, J = 8.7 Hz, 2H), 4.37 (s, 2H), 4.15 (d, J = 2.4 Hz, 1H), 4.02
(m, 1H), 3.76 (m, 1H), 3.60-3.44 (m, 3H), 3.24- 3.08 (m, 2H), 2.56-1.92 (m, 5H),
1.70 (m, 1H), 1.50-1.26 (m, 3H), 1.08-0.90 (m, 9H).
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3.18 (m 6H), 2.95 (s, 6H), 2.64 (m 1 H), 2.49 (s, 3
H, 2.42-2.36 (m 2H), 2.41 (s, 3H), 2.18-1.96 (m
2H), 1.68 (m 1H), 1.50-1.32 (m 3H), 1.08-0.90 (m
9H). Exanple 2(21) (3R)-1-butyl-2,5-dioxo-3-((1 18 AUG 2088
R) 1- hydr oxy- 2- met hyl propyl ) - 9- (3, 5- di net hyl - 1- (4-
16k n 1 yI suI fonyl ) phenyl ) pyrazol -4-yl met hyl ) -1,
*undecane drochl oride OH NH
(3§<§-¢rtadtyl %ﬁdlom%@m e yroxy- me(e IRFPBYnShi4-(Aet hanol

méh%&h@hyl&%%@?ﬁ@hy? B4/ @hnéﬁa}s_gl rof5 E!'J]lz nd@oan@'l) hyd7roZI7Ior|de

3362348(m

2.66 (m 1 H),
s, 3H), 2.20-

254238( .
1.94 (m 2H), 1.82-1,
1.02-0.88 (m 9H).
(3R) - 1- butyl -2, 5-di ox¥®

(
-1,

1- oxi do- 3- onxy)phenyInethy
decane hydrochl oride O
O H3C TLC Rf 0.26 (chl orof(?_'rcnp me

TLC:Rf 0.36 (chloroform:methanol = 10:1);

NMR (CD30D):5 7.49 (d, d = 9.0 Hz, 2H), 7.20 (d, J = 9.0 Hz, 2H), 7.02 (d, J =
9.0 Hz, 2H), 6.92 (d, J = 9.0 Hz, 2H), 4.32 (s, 2H), 4.14 (d, J = 2.1 Hz, 1H), 3.98
(m, 1H), 3.72 (m, 1H), 3.58-3.36 (m, 3H), 3.26- 3.08 (m, 2H), 2.52-1.82 (m, 5H),
2.33 (s, 3H), 1.68 (m, 1H), 1.50-1.28 (m, 3H), 1.02-0.86 (m, 9H).

- Example 2(46)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-dimethyl-1-
(2,4-difluorophenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane *
2hydrochloride

CH
F F *
E I N_ _CH
N/ AN 3 0
== OH
H5C N \
NH CH,
e24cl O H3C

TLC:Rf 0.63(chloroform:methanol = 5:1);

NMR (CD30D):6 7.56 (m, 1H), 7.33-7.16 (m, 2H), 4.32 (s, 2H), 4.16 (d, J = 2.1
Hz, 1H), 4.06 (m, 1H), 3.80 (m, 1H), 3.62-3.44 (m, 3H), 3.28-3.16 (m, 2H), 2.62-
1.84 (m, 5H), 2.39 (s, 3H), 2.28 (s, 3H), 1.72 (m, 1H), 1.54-1.28 (m, 3H), 1.01
(d, J=6.6 Hz, 3H), 0.99 (d, J = 6.6 Hz, 3H), 0.97 (t, J = 7.2 Hz, 3H).
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NVR (CD30D):8 8.58 (m 1 H), 7.81-7.71 (m 2H), 7.73
(d, J = 8.4 Hz, 2H), 7.30 (d, J = 8.4 Hz, 2H), 4.40
(s, 2H) 4.15 (d, J =21 H, 1 H, 400 (m 1 H, 40 0 28
3.78 (m 1 H), 3.62-3.40 (m 3H), 3.30-3.16 (m 2H),
266238(m 3H) 2.66 (s, 3H), 2.18- 1.94 (m 2H),

EdafBid 1.50.1.28 (m 3, 1.00 (d, ) = 6.6 i,
(aHhy 1-bi a@pég 2 dioxo 28 1R Doy g B gy -85, B metyl1-
(PpYid k- 2% 9razol4RRhBIHYPE P8Yd- )n&aéﬂrré[;;i -5]undecane * 2hydrochloride

hydroxyp nyloxy)phenylnethyl
ide CH3 HO OH NH

triazaspiro 5] undecane hydroc

}-CH3 TLC. Rf 0.48 (‘thyl acetate:

met hanol )18 V.46 (d J = 8.7 Hz,
2H), 6.97 : ; : J = 9.0 Hz,
2H), 6.80 (d : 2H), 4.13 (d,
J =20 , 1 ° OH), 3.72
(m 1 H, 3.5 3 H,
2.50-1.97 (m 30 (m 3H),
0.98 (d, J = H; 3H),
0.95 (t, J =

(3R) - 1- butyl -

TEOWRI®ZS (é’hlﬁmfdwh memanhdl--gmﬁ) ( .

NF@ E}?é%(gbggﬁ X (P %1 3 01 3 L A (511@)975{% BR2TR), P33 (s,
2F), 4.16 (d, J = 1.8 Hz. 1H), 4.06 (m, 1H), 3.80 (m, 1H), 3.64-3.46 (m, 3H),
3.26-3.12 (m, 2H), 2.68 (s, 3H), 2.58-2.24 (m, 3H), 2.41 (s, 3H), 2.18 (m, 1H),
2.04 (m, 1H), 1.70 (m, 1H), 1.54-1.26 (m, 3H), 1.00 (d, J = 6.6 Hz, 3H), 0.99 (d,
J = 6.6 Hz, 3H), 0.96 (t, J = 7.5 Hz, 3H).

Example 2(48)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-dimethyl-1-(4-
methylaminocarbonylphenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane

» 2hydrochloride
o]
HAC CH,3
3 \N
: N__CH,
N~ N o
— §H
H;C N {
NH CH,
e 2HCI O H,C

TLC:Rf 0.18 (chloroform:methanol = 10:1);

NMR (CD30D):5 7.99 (d, J = 8.7 Hz, 2H), 7.61 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
4.15 (d, J = 2.1 Hz, 1H), 4.04 (m, 1H), 3.79 (m, 1H), 3.64-3.49 (m, 3H), 3.30-
3.17 (m, 2H), 2.94 (s, 3H), 2.59 (m, 1H), 2.51-2.36 (m, 2H), 2.44 (s, 3H), 2.41

-86-



NH ) - CH3 2HCIT G H3C TLC Rf 0.42 (chloroform

met hanol = 10:1); NWR (CD3CD): 8 8.41 (m 1 H), 8.18

(m 1 H, 7.13-6.99 (m 5H), 4.40 (s, 2H), 4.13 ﬁ? o 2008
=2.0Hz, 1 H, 400 (m 1H, 3.8 (s, 3H), 3.75 nf

1 H, 3.53-3.45 (m 3H, 3.24 (m 1 H), 3.19 (dd, J =

(s93|51) 221@SHZ1H} 302 (&, 153 Zﬁﬂ(rﬁmHMsza ziﬁ(rﬁ @ﬁ} 1.05-0.91

("B )Hz 3H) 097(d J=65Hz 3H) 094(tJ:
7.5 Hz, 3H). Exanple 2(25)
Ex --gyl25d|ox03((1R)1
=2- et hyl propyl )-9-(3,5-di methyl -1 -(4-
(3Rt bty b2 Sdion o R) dhbydioxp 2 cuethylpropy (471 ) - 1, 4, 9-

TR RIS bR B’ oy

acetate: gethanol = 4:1); NWR ( :S$8.00 (d, J =
9.0 Hz, 2 O .
4. 16 (d, 2.0 N :

, 4.32 (s, 2H),
, 3.79 (m 1

H, 3.64-3.50 (m 2.59-2.35
(m 3H), 2.58 (s, § 3H),
2.15 (m 1 H), 2.
1.41-1.35 (m 3H), O. : .
J =6.5 Hz, 3H), O. ; . , \ Exanpl e
2(26)

e HCI o) H;C
TLC:Rf 0.44 (chloroform:methanol = 10:1);
NMR (CD3;0D):8 7.44 (d, J = 8.7 Hz, 2H), 7.01 (d, J = 8.7 Hz, 2H), 4.38 (m, 1H),
4.27 (s, 2H), 4.14 (d, J = 2.1 Hz, 1H), 3.96 (m, 1H), 3.70 (m, 1H), 3.58-3.36 (m,
- 3H), 3.26-3.08 (m, 2H), 2.54-1.26 (m, 19H), 0.99 (d, J = 6.6 Hz, 3H), 0.98 (d, J
= 6.6 Hz, 3H), 0.96 (t, J = 7.5 Hz, 3H).

Example 2(50)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(3,4,5,6-
tetrahydropyran-4-yloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane ¢
hydrochloride

CH,

§H

NH CH3;
eHal O HC
TLC:Rf 0.33(chloroform:methanol = 10:1);
NMR (CD3;0D):5 7.47 (d, J = 8.7 Hz, 2H), 7.07 (d, J = 8.7 Hz, 2H), 4.64 (m, 1H),
4.29 (s, 2H), 4.14 (d, J = 2.4 Hz, 1H), 4.04-3.86 (m, 3H), 3.80-3.36 (m, 6H),
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(3R) - 1-butyl -2, 5-dioxo-3-((1 R -1-hyd

roxy- 2- met hyl propyl)-9- (3, 5-di net hyl - 1- (4-

(N- et hyl - N-(2- hyd

roxyet hyl ) ani nosul f onyl ) phenyl ) pyr azol - 4-yl met hyl )14 AYG 208
,9- triazaspiro[5.5]undecane 2hydrochloride CH3 O CH3

3, ‘z@ﬁfgm%w bzq' gdgn ;ﬁmﬁ 1% Tbﬁ) RI‘ gg th BH),

0.89 §d 4k = 6261H Z$H750@§ (dgd= %65144423H)29)9661 -éf7( Zzﬁj-l)
4.15 (d, J = 2.0 Hz, 1 H), 4.04 (m 1 H), 3.79 (m 1

e 3 t, J =6.0 H, 2H), 3.61-3.51 (m 3H),
MRe (m 4H), 2.87 (s, 3H), 2.58-2.44 (m

(3R)H1-ButyB2 (Ssdiox8+3-((1R)-4chydroxya2ymethylfiopyl)-94(4-d- 2. 02

, 0.99 (d,
mémgxép'ggW&‘eﬁ'éﬁk‘%g%d’ybﬁ’ﬁé"é@@m3’ . 0.95 (t,( J
tnazasnlrdfﬁ 5l@decangarhydeochioride
(3R) - but 2\ 5- di oxo-3-((1
R) %'_p Q et yl progyl ) - 9- (3, 5-di ngghyl - 1- (4-
yaroxy am nosul Jonyl ) phenyl ) pyyazdl - 4- yl met hyl
) 1 4,9- trrazaspi l"cB‘{ .] undecane 2hyrochl ori de 18
AUG 2005 OH NH }-CHs O H3C TLC 0.20 (ethyl
acetate: nmethanol = 4:1 (d, J =
8.7 Hz, 2H), 7.72 (d, J 2H) ,

e HCI o HsC
TLC:Rf 0.37 (chloroform:methanol = 10:1);
- NMR (CD;0D):5 7.96 (d, J = 8.4 Hz, 2H), 7.67 (d, J =8.4 Hz, 2H), 7.28 (d, J =
8.4 Hz, 2H), 6.88 (d, J = 8.4 Hz, 2H), 4.52 (s, 2H), 4.43 (s, 2H), 4.14 (d, J = 2.1
Hz, 1H), 4.04 (m, 1H), 3.77 (s, 3H), 3.77 (m, 1H), 3.58-3.40 (m, 3H), 3.26-3.10
(m, 2H), 2.54-2.22 (m, 3H), 2.20-1.90 (m, 2H), 1.66 (m, 1H), 1.50-1.26 (m, 3H),
0.99 (d, J = 6.6 Hz, 3H), 0.98 (d, J = 6.6 Hz, 3H), 0.95 (t, J = 7.5 Hz, 3H).

Example 2(52)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-
(cyclohexylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢
hydrochloride
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4.15 (d, J = 2.0 Hz, 1 H), 4.04 (m 1H, 3.79 (m 1

H, 3.63-3.51 (m 3H), 3.56 (t, J = 6.0 Hz, 2H),
3.34-3.29 (m 1 H), 3.20 (dd, J = 9.5, 2.0 Hz, 1 H),

3.01 (t, J =6.0 Hz, 2H), 2.59-2.43 (m 3H),2. 47 4%, AUG 2008
3H), 2.40 (s, 3H), 2.15 (m 1 H), 2.02 (m 1 H), 1.71

(m 1 H A4-1.35 (m 3H), 0.99 (d, J = 6.5 Hz, 3H)
0.98 (d 5H z, 3H), O.95(t,J:7.2Hz 3H)
Exanpl e 2 3R)-1-butyl-2,5-di oxo-3-((1

R) - 1- hydr oXy==X- net 1 propyl ) - 9- (3,@Hgli net hyl - 1- (4- (N,

A azol -4-ylmethyl)-1,4
,9- triazaspiro[ 5.} undecane 2hyNrochl oride O ~OH NH

rCH3 2HCI O H3C /JFEE\Rf 035(e
met hanol = 2:1); @

2H), 7.58 (d, J = N0 4
J=20H, 1H, 40
3.61-3.49 (m 3H), 3.34
9.5, 2.0 Hz, 1 H, 3.13 (s,
2.34 (m 3H), 242(s 3H), s
H, 2.02 (m 1 H, 1.73«pc 1H)0141|He4(m 3H)

o 6.5 Hz, 3
“003% d‘?‘i (etﬁ‘YLaGFﬁaQZ’ﬂ?ﬁQ 49 %75 18 AUG 2005 Exar:Dpl e
NER@GD{GB):s 7-BU(d)l J 2,853 mzom)s? 661d, J = 8.3 Hz, 2H), 4.42 (s, 2H),
|
WL #%@WW@% G5B 45854 oot e 40 oy

§|(rmt1 | 318, (ddQJ = 9.6a245der 0k 5532 Ome 2H), 2.30 (m, 1H),
2.38YA1, aH)! 20606l (m, 8H), 1.50-1.33 (m, 7H), 0.98 (d, J = 6.6 Hz, 3H),
0.96 (d, J = 6.6 Hz, 3H), 0.94 (t, J = 7.5 Hz, 3H).

- Example 2(53)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-(pyrrolidin-1-
ylcarbonyi)phenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *

hydrochloride
O : CHj;
O

¢ HCI
TLC:Rf 0.34 (ethyl acetate:methanol = 4:1);
NMR (CD30D):6 7.61-7.57 (m, 4H), 7.14 (d, J = 8.7 Hz, 2H), 7.09 (d, J = 8.7 Hz,
2H), 4.36 (s, 2H), 4.14 (d, J = 2.0 Hz, 1H), 4.00 (m, 1H), 3.74 (m, 1H), 3.62-3.45
(m, 7H), 3.24 (m, 1H), 3.19 (dd, J = 9.6, 2.0 Hz, 1H), 2.56-2.29 (m, 3H), 2.15-
1.89 (m, 6H), 1.70 (m, 1H), 1.40-1.33 (m, 3H), 0.98 (d, J = 6.6 Hz, 3H), 0.97 (d,
J =6.6 Hz, 3H), 0.95 (t, J = 7.2 Hz, 3H).
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~N~SOCH3 Q) 01/1 0. I N~ CH3 N,SCH TLC. Rf 0.33

(ethyl acetate: nethanol = 2:1); NVR (CD30D):8 8. 06

(d, J =8.7 Hz, 2H), 7.77 (d, J = 8.7 Hz, 2H), 4.31

(s. 2H), 4.15(d, J = 2.0 Hz, 1 H), 4.10-4.01 (m 18 AUG 208
3H), 3.88-3.76 (m 3H), 3.61-3.53 (m 5H), 3.37-3.19

E 18 .59-2.37 (m 3H), 2.48 (s, 3H), 2.40 (s,

. 2. (m 1 2.02 (m 1 1.71 (m :
(3R)-4ebuty SE S(pras 1B é@y@aoxyshn%hslnrepvlz(zﬁg(S]S dinigghylgt-(4-
fluér%p ,.’g M:grazélﬂ)t—ylrﬂe 1 A 91tnaz§sﬁnrd5[5 5)dhtlecdneanpl e

- but’y i 0x0- 3-
Xy- 2 nethylpropyl) 9- (3 5-di met hyl - 1- (4-

(pyrrol |'_d| n- 1 yI car bonyl ) phenyl ) p Hyol - 4- yl met hyl ) -1,

4,9- tri [ 5. 5] undecane 2RKydrochloride 0 ~OH NH
H3C TLC. Rf 0.41 \chl orof orm nethanol
8.7 Hz, 2H), 7.59
4.05 (d, J =2.1

, 3.6843.46 (m
. 21\(dd, S = 9. 6,
2.40

e 2HcI O HiC
TLC:Rf 0.37 (ethyl acetate:methanol = 4:1);
NMR (CD;0D):8 7.56-7.51 (m, 2H), 7.35-7.28 (m, 2H), 4.31 (s, 2H), 4.15(d, J =
2.0 Hz, 1H), 4.03 (m, 1H), 3.78 (m, 1H), 3.61-3.49 (m, 3H), 3.34 (m, 1H), 3.20
(dd, J = 9.6, 2.0 Hz, 1H), 2.68-2.42 (m, 6H), 2.38 ( s, 3H), 2.17 (m, 1H), 2.02 (m,
1H), 1.70 (m, 1H), 1.50-1.35 (m, 3H), 0.99 (d, J = 6.6 Hz, 3H), 0.98 (d, J = 6.6
- Hz, 3H), 0.95 (t, J - 7.2 Hz, 3H).

Example 2(55)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1 hydroxy-2 -methylpropyl)-9-(3,5-dimethyl-1-(4-

(2-phenylethyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane *
2hydrochloride

CH,
[ l ~. N _CH
N/ Q 3 0
= OH
H;C N \
NH CH,4
e 2HCI O H;C

TLC:Rf 0.13(chloroform:methanol = 10:1),

NMR (CD30D):8 7.32-7.20 (m, 3H), 7.11-7.08 (m, 2H), 4.45 (t, J = 6.6 Hz, 2H),
4.20 (s, 2H), 4.16 (d, J = 1.8 Hz, 1H), 3.90 (m, 1H), 3.70-3.48 (m, 3H), 3.42-3.30
(m, 2H), 3.21 (m, 1H), 3.14 (t, J = 6.6 Hz, 2H), 2.76-2.38 (m, 3H), 2.50 (s, 3H),
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2.16 (m 1 H, 2.09-1.87 (m 5H), 1.70 (m 1 H)
1.53-1.30 (m 3H), 1.00 (d, J =
J =6.6 Hz, 3H, 0.95 (t, J =7.2
2(31) (3R)-1-butyl-2,5-dioxo-3-((1
R) - 1- hydr oxy- 2- et hyI propyl)-9-(4

- (
| HY) tahih W Oniyf | i ¥ =
"‘f Wﬁﬁ”a%"ég”w D T, L¥6 4 oo, FATRR S = 6.0
Hz, OOI-(QlJa-fii@d*Zﬂfd‘) R9D(t3d (@A zFDr m et hanol =
10:1); NVR (CD3OD):S 7.74 (d, J = 8.7 Hz, 2H), 7.60
d, J =87 H, 2H), 7.22 (d, J = 8.7 H, 2H), 7.17
Exampl 7 Hz, 2H), 4.37 (s, 2H), 4.14 (d, J = 2.4
3RDZ,1 Butyh-2, 54i6%0- 3601 Ry 1 Hyydroxyr2- rﬁmhylbrbbyl)-sr(ﬁfﬁ-almeth@hﬂ -(1-

be%i&lbxgc%go?ﬂ]bﬂp%n [ﬂ-4-§)—9fgr%ﬂ§%1 lﬁaetl%gg afz?m 1 H)3 8 (1'_m70

trigzaspirof$.5]uhdedane 2 2hydrachiisde 1. 04-0.90 (m 9H).
Exanmpl e 2(32) Q3R)-1-butyl -2, 5-di oxo-3-((1

R) - 1 hydroxy 2||met hyl propyl ) - 9- (3, 5- di mefhlal - 1- (4-

( 3 onyl ) phenyl ) pyrazgl - 4-yl nmet hyl ) -
undecane - 2hydrogchl ori de CH3

6.6 Hz, 3H), 0 98 (d,
Hz, 3H). Bxanple,q aug 2008

N CH
N/ D 3 0
— OH
H3C N \
NH CH,4
e2HCI O H3C

TLC:Rf 0.13(chloroform:methanol = 10:1);

- NMR (CD30D):3 7.44-7.24 (m, 5H), 5.16 (s, 2H), 4.54 (m, 1H), 4.40-4.20 (m,
2H), 4.25 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 4.00 (m, 1H), 3.82-3.42 (m, 5H),
3.30-2.88 (m, 3H), 2.64-2.30 (m, 3H), 2.47 (s, 3H), 2.37 (s, 3H), 2.20-1.84 (m,
6H), 1.70 (m, 1H), 1.62-1.26 (m, 3H), 1.00 (d, J=6.6 Hz, 3H), 0.98 (d, J=6.6
Hz, 3H), 0.95 (t, J = 7.5 Hz, 3H).

Example 2(57)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-(2-
hydroxyethylaminocarbonyl)phenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane * hydrochloride

o CHs
O
NH

vo—/

TLC:Rf 0.47 (chloroform:methanol = 5:1);
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30/ -77 18 AUG 21 S TLC Rf 0.31 (chlorof orm nethanol

= 10:1); NWR (CD3CD):8 7.96 (d, J = 8.7 Hz, 2H), 7.77

(d, J =8.7 Hz, 2H), 4.32 (s, 2H), 4.15 (d J :thAUGm
Hz, 1 H, 406 (m 1 H, 3.799 (m 1 H), 3.64-3.46 (

3H), 3.29- 3.14 (m 2H), 2.73 (s, 6H), 2.59-2.44 (m

N R')CD%dﬁ)é?s J 209 2H '7')61 ?d 3P= 9(0H zlth 7?6%&’
rf‘H)z, 0308 (gj(?)ra,p WH)EJH&@ 343H§16 G TR, (153) 4.00
?ng d.76Yy 111D élﬂl @xP=%.1 He, BH) 13.60-3.40 (m, 3HL)1 351t J=

51 o83 Ao DS BRL b o, RS AL a1 70m,

1H)91.56r1 24 4=RI3H)| 5.08] (dndecBeHz, BH) 0 (dri =6.6HE) mﬁ 0.96
(t, %‘tzlg, %chﬁ)m 2HCl O H3C TLC:Rf 0. 25 (chl orof orm

NVR (CD30D):8 7.95 (d, J = 8.7 Hz,
778(d J—87HZ 2H), 4.32 (s, 2H), 4.15 (d,
g A 406(m T, 380 (m 1,
<3aH51 U2 550108 Br 1 ] -yl -2 Sty IOl 6- (3, Brgmethyt-1-(1-

méih‘)llsuﬁoﬁﬁp?érldmayl)ﬁyl%&o( llnyflsr;aeﬂyl) ‘24lgﬁ]tr{aihsé|rdr!)5 SJQ%Q%COane

OBigde ot & " (34) (3R 1-butyl -2 b- i ko~ 3 ((1
R) - 1- Iy 0 2- et hy| propyl)-9-(4-(4CH3

S

//D\
N _CH
N 3

e 2HCI O
TLC:Rf 0.41 (chloroform:methanol = 5:1);
NMR (CD3;0D):8 4.44 (m, 1H), 4.25 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 4.06-3.64
(m, 4H), 3.60-3.44 (m, 3H), 3.28-3.16 (m, 2H), 3.06-2.92 (m, 2H), 2.90 (s, 3H),
2.64-1.90 (m, 9H), 2.47 (s, 3H), 2.37 (s, 3H), 1.68 (m, 1H), 1.50-1.24 (m, 3H),
1.00 (d, J = 6.6 Hz, 3H), 0.99 (d, J = 6.6 Hz, 3H), 0.95 (t, J = 7.5 Hz, 3H).

Example 2(59)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
hydroxymethylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane

HO : CH,
O

o)
OH
N »
NH CH,
o] HsC
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ani nocar bonyl phenyl oxy) phenyl net hyl ) -1, 4, 9-tri azaspiro

[ 5. 5] undecane hydr ochl ori de 18 AUG 2005 NH }-CHs

HCI O H3C TLC Rf 0.22 (chI oroform methanol = 10:1);

NVR (CD30D):8 7.92 (d, J = 8.7 Hz, 2H), 762(d 7 & AUG 2008
8.7Hz,2H),716(d J=87Hz,2H) 7.09 (d, J =

8.7 Hz, 2H), 4.37 (s, 2H), 4.15 (d, J:21Hz 1H),
TLGIER@O BZ(nhldrofn)rm Blemr(oh— :H);, 3.60-3.38 (m 3H)
%ﬁ:‘b@%gs ?’36 845@5 %ﬁg &gh 8.4 +20 8§9(7r(u J=
846-%4Hz), 458)(s, 2b|) 124d, y=2.4 Hz, é éfﬂ( 1, AH),
5

%)gﬁiﬂh H) 2@(31“93%26815)1 64 (m, 1 ) 1 23 (m 3H), 0.97 (d,
o‘i?ﬁt eT I?ﬁ E‘Foﬁéﬂ ) -9-(4- (4-
met hyl am nocar bonyl phenyl oxy) phenyl met hyl)-1,4,9-triaz
Ex aspi 1 [ 5. 5] undecane hydrochl oride Q CH3 H3C-NH CH

| TLC.Rf 0.24 (chloroform nmethanol = 10:1);
(3D PR BEYin80B-H3S)-d -hyrirexs2:methylprepyl)-2- @zplq@nylgxypyndm-

trlaga%grd([g 5]&n$ca$ne7° Mdr@éﬂ)len&'e 08 (d, J =

'V@"%th‘lﬁ”%’ JJ=21H, 1H,

4. 00 376(m1|—|),356342(m3|—|)
3.26-3.1 * 2.92 (s, 3H \2.60- 2.28 (m 3H),
2.18-1. 92 NLNO (m 1 H)1.50-1.30 (m 3H),
1.00 (d, J = 6. H, 0.98 fd, J.= 6.6 Hz, 3H),
0.96 (t, J =7.5 279 o
OH
N Q
<
NH CH,
e 2HCI O H3C

By the same procedure described in Example 2 using the compound
prepared in Reference example 3(8) instead of the compound prepared in
Reference example 3, the title compound (110 mg) having the following physical
data was obtained.

TLC:Rf 0.48 (chloroform:methanol = 10:1);

NMR (CD;0OD):3 8.35 (d, J = 2.1 Hz, 1H), 8.12 (dd, J = 8.7, 2.1 Hz, 1H), 7.49-
7.40 (m, 2H), 7.27 (t, J = 7.8 Hz, 1H), 7.15 (d, J = 7.8 Hz, 2H), 7.06 (d, J=8.7,
1H), 4.39 (s, 2H), 4.14 (d, J = 2.1 Hz, 1H), 4.07-3.93 (m, 1H), 3.82-3.67 (m, 1H),
3.58-3.40 (m, 3H), 3.30-3.15 (m, 1H), 3.19 (dd, J = 9.6, 2.1 Hz, 1H), 2.60-2.28
(m, 3H), 2.18-2.05 (m, 1H), 2.05-1.90 (m, 1H), 1.80-1.55 (m, 1H), 1.560-1.25 (m,
3H), 0.99 (d, J = 6.6 Hz, 3H), 0.97 (d, J = 6.6 Hz, 3H), 0.95 (t, J = 7.2 Hz, 3H);
Optical rotation:[a]o -10.1 (c 1.04, methanol, 25°C);

HPLC conditions

column: CHIRALCEL OJ-R, 0.46x15cm, DAICEL, OJROCD-JB026;

flow rate: 0.7ml/min;

solvent

A solution: 0.1M aqueous solution of potassium dihydrogen phosphate, B
solution: acetonitrile (A:B = 76:24);

UV: 225 nm;
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18 AUG 20 Exanpl e 2(36) (3R)-1-buty| -2,5-dioxo-3-((1

R) - 1- hydr oxy- 2- net hyl propyl ) -9- (3, 5-di net hyl - 1- (4-

nmet hyl phenyl ) pyrazol -4-yl net hyl )-1, 4, 9-

triazaspiro[ 5. 5] undecane  2hydrochl ori de H3C ~OH18HAUG 2005
)-Cl 3 2HCI a H3C TLC. Rf 0.46 (chloroform nethanol

D) : 8741(s 4H), 4.34 (s, 2H),

reﬁe'ﬁg’"]tdne BBsyhiE He, 4.04 (m 1H, 3.79 (m 1
H),365350(m3H) 334(m1H) 3.21 (dd, J =
E)&rﬁl e4l Hz, .1 H, 2.66 (m 1 H, 255242(m2H)

47 *@5![23;2"%%%‘&'&‘%@%%“5 34?3 gf'@?%'éoé( 6N4N

d|memwlam;ncba:b@na)prﬁenyl)ﬁmzom-syanew\yl)m 49.6 Hz, 3H)

trlgé%p @[%5 uqdefa%g%hggggghl | ? 2(37)

- hydr oxy- 2- t hyl propyl) - 9- (3 5 di met -1 -(4-

(N, N|.Q’cet hy| ul fonyl ) phenyl ) pyrazol 2 4-yl met hyl )-1
, 4, 9- trrNZaspy 5] undecane 2hydfAochl ori de H3C H3C
_N.,/j § O )-Clﬁ 2HCI O H3

CH; CH;

o)

H,C N ;...m
NH >—CH3
® 2HCI

o HiC

By the same procedure described in Example 2 using the compound
prepared in Reference example 3(1) instead of the compound prepared in
~ Reference example 3, and using [4-(4-formyl-3,5-dimethylpyrazolyl)phenyl]-
N,N-dimethylcarboxamide instead of 3-formyl-6-phenyloxypyridine, the title
compound having the following physical data was obtained.
TLC:Rf 0.62 (chloroform:methanol = 5:1);
NMR (CD3;0D):8 7.65-7.52 (m, 4H), 4.33 (s, 2H), 4.03 (dd, J = 7.8, 4.5 Hz, 1H),
3.96-3.72 (m, 2H), 3.64-3.54 (m, 2H), 3.50-3.36 (m, 2H), 3.14 (s, 3H), 3.05 (s,
3H), 2.60-2.42 (m, 2H), 2.44 (s, 3H), 2.41 (s, 3H), 2.36-2.10 (m, 2H), 1.90-1.24
(m, 7H), 0.97 (t, J = 7.2 Hz, 3H), 0.96 (d, J = 6.6 Hz, 3H), 0.95 (d, J = 6.6 Hz,
3H).

Example 4(1)-4(43)

By the same procedure as described in Example 4 using the
corresponding aldehyde derivatives respectively instead of [4-(4-formyl-3,5-
dimethylpyrazolyl)phenyl]-N,N-dimethylcarboxamide, the following compounds
having the following physical data were obtained.

Example 4(1)
(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(4-(pyrrolidin-1-
ylcarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane «
2hydrochloride
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TLCRf 0.35 (chloroform nethanol = 9:1); NWR
(CD30D):S 7.99 (d, J =8.7 Hz, 2H), 7.72 (d, J = 8.7
Hz, 2H), 4.32 (s, 2H), 4.16 (d, J = 2.1 Hz, 1 H,
4.06 (m 1 H), 3.80 (m 1 H), 3.63-3.48 (m 3H), 3.83AUG 2008
-80 18AURXD6 3.17 (m 2H), 3.29 (g, J = 7.2 Hz, 4H),
2.54-2.13 (@) 4H), 2.45 (s, 3H), 2.39 (s, 3H), 2.02
(m 1H) 72(m 1 H, 1.52-1. t,
= )., (d, J = 6.6 Hz, /3 d
6.6 : : (
(3R) \1- byt yI -

R) - 1- roxy- 2 [ 4
(4- et hyl pi perazi n- 1- y{ sul

hyl)-1,4,9- triazaspir
H3C~NN~CH30~C]—|NIt 3
(chl orof orm rrethar”ﬂ = 10:1);

d, J =87 H, 2H), 7.8
§s, oH), 4.15 (dH)J = f%lslﬁlv
3H),380(m1H),365348m58 ! (

TLEHR 0564 chiosofoBrymethagel 2 57); (m  2H) | 2 68- 2 36 (m

N@( ?% 5(?;8 ?"Ql @74@1(@-9 ?"é)o 3(| 43%?%62H

ooy 7 S, B OBR4 fmiai 4668 msw(gﬁsuo
mdr(@eﬁﬁm CA ) 2>d4)2 92((hn, CZ'H)OQQ)631 lzet(hylﬂH 0.9

, gﬁé‘i%%ﬁ)ﬁ@%q}({q % "‘Etfb ) 3, 5.85 (4 PEBRHORy ) ine

Example 4(2)
(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(4-(morpholin-4-
- ylcarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]Jundecane ¢

2hydrochloride
0
CH
)
o _J N,
— N
H3C st
* 2HCI NH >—CH3
o) H,C

TLC:Rf 0.57 (chloroform:methanol = 5:1);

NMR (CD30D):5 7.64 (d, J = 9.0 Hz, 2H), 7.60 (d, J = 9.0 Hz, 2H), 4.33 (s, 2H),
4.03 (dd, J = 7.5, 4.5 Hz, 1H), 3.98-3.36 (m, 14H), 2.58-2.36 (m, 2H), 2.44 (s,
3H), 2.40 (s, 3H), 2.32-2.14 (m, 2H), 1.90-1.24 (m, 7H), 0.97 (t,J = 7.2 Hz, 3H),
0.96 (d, J = 6.3 Hz, 3H), 0.95 (d, J = 6.3 Hz, 3H).

Example 4(3)
(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-methylsulfonylphenylmethyl)-
1,4,9-triazaspiro[5.5]undecane * hydrochloride
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CH3 C OH -81 18 AUG O TLC:. Rf 0.53(chl or of or m net hanol

= 10:1); NVR (CD3CD):8 7.63-7.48 (m 5H), 4.33 (s,

2H), 4.14 (d, J =1.8 Hz, 1 H), 4.10 (m 1 H), 3.83

(m 1 H), 3.66-3.45 (m 3H), 3.29-3.16 (m 2H), 18 AUG 200%

2.62-2.32 (m 3H), 2.44 (s, 3H), 2.17 (m 1 H, 2.01

(m 1H, éﬁ&l(m 1 H), 152c|1'11(m 3H), 1.05-

0.88 (m 9 empl e 2(40)

(3R)-1- butyl - ‘5' di oxo-3-((1

R) - 1- hydrox? et hyl propyl ) - 9% (3, 5-di net hyl - 1- (4-

(mor phol i n-4-vyl ponyl ) phenyl/) pyrazol -4-yl nethyl )-1,4

,9- triazaspirg ndecane 2hy chloride 0 OH NH

)-CH3 * 2HC O . chl or of orm net hanol

= 10:1); NWR (CD30D\: 8 7.66-\/57 AR, 431 (s,

2H), 4.15 (d, J = 2. , 4.08"""

3.88-3.39 (m 12H), 3.25 NH32

21 H 1), 2 68Ck 27 (m B 43/(s, 3?—|) ~5 a0

(s, 3H), 2.17 (m 1 H), 2.02m 1Ha 1.71 (m 1H)
TL%F&‘bAQ%Zhlbrafoﬁthetﬁaﬁsli J; = 6.6 Hz 3H), 0.98

R €55 0BRP 808U, d 54 Hr glzé §8§((§ 2831, ﬁaﬂ%e(s’ 2H),

4 OB)(ddl Dyt By S2HEE HY, 1 3092:8Y70 (18- 213), 3-56-8c86(rh; 4H],8.16 (s,
3H§ %E%‘igﬁj‘(r%t ) 2HBOLGE BANSH) PEOM 2P V2T R), ¢ ok (IBiL Y2
Hz, 3H), 0.95 (d, J = 6.3 Hz, 3H), 0.94 (d, J = 6.3 Hz, 3H).

Example 4(4)

(3S)-1-butyl-2,5-dioxo-3-(2-methylpropy!)-9-(4-(4-
methylsulfonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *

"~ hydrochloride

ﬁ CH,
e e

o
(o}

N ;--llll
NH >—CH3
¢ HCI

(o) H,C
TLC:Rf 0.45 (chloroform:methanol = 10:1);
NMR (CD30D):8 7.96 (d, J = 8.7 Hz, 2H), 7.66 (d, J = 8.7 Hz, 2H), 7.23 (d, J =
8.7 Hz, 2H), 7.21 (d, J = 8.7 Hz, 2H), 4.40 (s, 2H), 4.02 (dd, J = 7.5, 4.5 Hz,
1H), 3.94-3.72 (m, 2H), 3.58-3.36 (M, 4H), 3.12 (s, 3H), 2.54-2.36 (m, 2H), 2.18-
2.08 (m, 2H), 1.88-1.26 (m, 7H), 0.96 (t, J = 6.9 Hz, 3H), 0.95 (d, J = 6.3 Hz,
3H), 0.94 (d, J = 6.3 Hz, 3H).
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triazaspiro[5.5]undecane 2hydrochloride 18 AUG Zdl'S
TLC. Rf 0.42 (chloroform nethanol = 5:1); NWR

(CD3CD): 6 8.03 (d, J = 8.7 Hz, 2H), 7.61 (d, J =.8.7
Hz, 2H), 4.32 (s, 2H), 4.16 (d, J = 1.8 1 Hj 8 AUG 2085
404(m 1H, 3.80 (m 1H, 374 (t, J =57 H,

3.64-3.48 (m 3H), 3.54 (t, J = 5.7 Hz, 2H),
_QDJQMQG(m OH), 2.64-2.34 (m 3H), 2.45 (s, 3H),

(387'5 ﬁEu%@-Z 5 xo%-?in'?etﬂg ﬁdBc}fl)ZQﬂXfi 53d|ﬁ1?et|6)m1 iﬁﬂ Qg holln-4-

yl) gthwaml@ow ngpg)h}e_%yl);yrqzolﬁylmeﬁhg) |1124 5%;192 ndecane
-3B¥di'3)3hlb38b 1- butyl -2, 5-di oxo-3-((1
1- hydr oxyHp- hyl propyl)-9-(4-(4-(2-(N, N
diget hylanm ny etpyl am nocar bonyl ) phenyl oxgHghenyl met hy
-1'NT9-YTia 2hydyochl ori de P.
HCl TLC hI oroform methaRol = 5:1);

CD3CD) : S 7. 93 0 V61 (d 1 =
A Mz, 2H). 7.18- N w %%e (s( 2 g 4. 14
J=1.8H, 1H, 400(m/1H B (m

8.
(d,
3H), 3.54-3.42 (m 3H), , . 4
3.26-3. 18 (m 2H), 2.§3¢ , . .30 Yym3H
2.18-1.96 (m 2H), 1.6 3( A
1.00- 0.90 (m 9H). -83
(3R) 1- butyl - 25d|ox03(( o}
dr oxy- 2- met hyl pr op yI? -(4- (pyrldln 3 -
TLQI &Qﬁﬁr(éhlpmf@frnynqm@na 95t1)i azaspi r o[ 5. 5] undecane

NMIRYGDIOM)% 8.07 (dN) SHB4 +H2MY, 7.78 (d, J = 8.4 Hz, 2H), 4.32 (s, 2H),
4.16-3.98 (m, 3H), 3.94-3.76 (m, 4H), 3.64-3.40 (m, 6H), 3.38-3.18 (m, 6H),
2.62-2.44 (m, 2H), 2.49 (s, 3H), 2.41 (s, 3H), 2.36-2.12 (m, 2H), 1.90-1.24 (m,

* 7H), 0.97 (t, J = 6.6 Hz, 3H), 0.96 (d, J = 6.3 Hz, 3H), 0.95 (d, J = 6.3 Hz, 3H).

.
O'I
O
c
5
o
D
o
QD
5
D

Example 4(6) ,
(38)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(4-(4-
methylpiperazin-1-ylsulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane « 3hydrochloride

* 3HCI CH3
H3c

TLC:Rf 0.50 (chloroform:methanol =

NMR (CD30D):6 8.02 (d, J = 9.0 Hz, 2H), 7.83 (d, J = 9.0 Hz, 2H), 4.32 (s, 2H),

4.03 (dd, J =7.8, 4.5 Hz, 1H), 4.03-3.76 (m, 4H), 3.68-3.56 (m, 4H), 3.54-3.42

(m, 2H), 3.30-3.20 (m, 2H), 2.92 (s, 3H), 2.86-2.72 (m, 2H), 2.64-2.48 (m, 2H),
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2HCI O H3C TLCRf 0.31 (chloroform nethanol =

10:1); CH3 NWR (CD30OD):8 8.74 (m 1 H), 8.62 (d, J =

54Hz 1H, 824 (m 1 H, 814 (m 1H, 7-761(8dAU62m5
= 8.4 Hz, 2H), 734(dJ 84Hz 2H), 4.40 (s,

4.14 (d, J = 2.1 H, 1 H, 4.00 (m 1 H, 3.76
2 *“<s @6 @%83%43332% Eg%@g%%ﬁ @ 31 oargeF =00
H(raH)l (di J59613 HBe, 8h), 0.9%i(d, I~ @23(b1289 m 9H).

Exan'ple 2(44) (3R -1-butyl-2,5-dioxo-3-((1

hydr oxy- 2- net hyl propyl )-9-(4-(4-
J@E@E«)&f/@wenyl oxy) phenyl net hyl )-1, 4, 9-tri azaspiro[5.5]u
(389’-(1 2 BydibR6-13- (2 m@ﬁmylﬁropyr) 9‘(4 @8 ~OH NH }-CH3
% e aopa GGt 3 lazsRp o Yyndecan &

hyﬂrdchﬂzrldéZI—i) 7.18 (d, J = 8.4 Hz, 2H), 7.07 (d, J =

87H202H) (s, 2H), 415(d JCH32.4 Hz, 1 H),
4.02 (m 76 {m 1 H, 44(m 3H),
3.24- 3. , .56-1.92(m 5 1.70 (m 1 H
1.50-H3C6 (m , 1.08 90 (m 9H).) -84 1 8 AUG 25
Exanpl e 2(45) (3R)-1- 2, 5- 3'((6 R) -1

- hydr oxy- 2- met hyl prop (4-(4-

nmet hyl phenyl oxy) phenyl W) - 1 a%aspiro[ 5. 5] un
decane hydrochl oride HzC N

]
NH >—-CH3

¢ HCI S HC
TLC:Rf 0.28 (chloroform:methanol = 10:1);
NMR (CD;0D):5 7.75 (d, J = 9.0 Hz, 2H), 7.62 (d, J = 9.0 Hz, 2H), 7.23 (d, J =
- 9.0 Hz, 2H), 7.18 (d, J = 9.0 Hz, 2H), 4.38 (s, 2H), 4.02 (dd, J = 7.5, 4.5 Hz,
1H), 3.92-3.72 (m, 2H), 3.568-3.36 (m, 4H), 2.81 (s, 3H), 2.52-2.36 (m, 2H), 2.30-
2.10 (m, 2H), 1.90-1.26 (m, 7H), 0.96 (t, J = 7.2 Hz, 3H), 0.95 (d, J = 6.3 Hz,

3H), 0.94 (d, J = 6.3 Hz, 3H).

Example 4(8)
(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(pyridin-1-oxido-3-
yloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane ¢ hydrochloride

</;>—o CH

/
o 0
N ;--llll
* HCI NH >_CH3
0 HsC

TLC:Rf 0.48 (chloroform:methanol = 5:1);
NMR (CD;0D):5 8.66 (s, 1H), 8.53-8.52 (m, 1H), 7.88-7.78 (m, 2H), 7.77 (d, J =
8.7 Hz, 2H), 7.34 (d, J = 8.7 Hz, 2H), 4.41 (s, 2H), 4.03 (dd, J = 7.5, 4.5 Hz,
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NH }-Cl-13 HC a H3C TLC Rf 0.36 (chloroform
nmet hanol = 10:1); NVR (CD3CD):8 7.49 (d, J = 9.0 Hz,
2H), 7.20 (d, J 9.0 Hz, 2H), 7.02 (d, J = 90 szms
2H) 6.92 (d, J 9.0 Hz, 2H), 4.32 (s, 2H), 4 14 (
= 2.1 H, 1H), 3.98 (m 1 H, 3.72 (m 1 H),

1|§)H)51‘5592'g %&-ﬁ‘zﬁ %eéf%gys(rﬁ &’ﬁ& G%Hi%ﬂﬁiﬁ'g?z]i
2H), 92901685 (i Hp 19§ Gﬂxdan lzlyﬂbl 0.95(d, J z, 3H), 094 (d,
J EFB Hz, BHpYY! - 2, 5- di oxo-3-((1

R) - 1- hydroxy 2- et hyl propyl ) -9- (3, 5-di net hyI

(2, 4-di fl uorophenyl) pyrazol - 4-yl methyl)-1, 4, 9- trlazasp
Exampfe 4Pyndecane 2hydrochl oride F OH NH 2HCI 0 H3C

rm h 1

<3§éﬁgwﬁ&§2 LAY G e tmpti T alE, (o
hmxyethwanfmbcarbmsﬂ)menw)pymzmg g’“gef;\g()T .4,'92-::')') : g gg

-3. m , . -
t”%%%;'(dﬁf’%%ﬂ&% ﬁggg@%ﬁ@ d2e328 (.3, 172 (m 1
,154128m3|—|) 1.01 (d, :66Ch|23,099
(dHOL = .97 (t, 9005 31y 85 18
AUG S anpNe UXFF 3 .2, 5- oxo 3-((1
R) - 1- hydr ox## 2- ns 5 di hyl -

(pyridin-2-yl)pyra b 3149tr|azasp|ro[5
5] undecane 2hydrochl ori NH } - CH3
H3C 1]
' o 2HCI NH >—CH,
H1;C

~ TLC:Rf 0.53(chloroform:methanol = 5:1);

NMR (CD30D):5 8.03 (d, J = 8.4 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H), 4.33 (s, 2H),
4.03(dd, J= 7.8, 4.5 Hz, 1H), 3.98-3.76 (m, 2H), 3.74 (t, J = 5.7 Hz, 2H), 3.68-
3.58 (m, 2H), 3.54 (t, J = 5.7 Hz, 2H), 3.54-3.40 (m, 2H), 2.64-2.48 (m, 2H),
2.46 (s, 3H), 2.43 (s, 3H), 2.32-2.10 (m, 2H), 1.90-1.30 (m, 7H), 0.97 (t, J = 6.6
Hz, 3H), 0.96 (d, J = 6.3 Hz, 3H), 0.95 (d, J = 6.3 Hz, 3H).

Example 4(10)
(35)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(4-(morpholin-4-
ylcarbonyl)phenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane »
hydrochloride

o] : CHs
o
N
» °
N ‘g---ul
NH >—'CH3
* HCI

o) H;C
TLC:Rf 0.55 (chloroform:methanol = 5:1);

-99-



2HCI O H3C TLC Rf 0.28 (chloroform nethanol =
10:1); NWR (CD3OD):S 8.52 (m 1 H, 801 (m 1H,
7.81 (m 1 H, 7.41 (m 1 H, 4.33 (s, 2H, 4.16 (d,
J=1.8H, 1H), 406 (m 1H, 3.80 (m 1 H, 18 AUG 205
3.64-3.46 (m 3H), 3.26-3.12 (m 2H), 2.68 (s, 3H),

NEIFSECB éé}:@m.sm, J2.83 HS '2@!"7:492@?@ 4 §17 ljlz,"%H) 521%’(’6 J=

. 1.54-1.26 3H), 1.0 , 2
o 0Tz ) 741 O U o i, 24 3% (ﬂzéHBH)éfl bichi 7.5, & Hz, 1H),
3.80%8.88 (m3HMH) E2 58028836 BH), 2,28-2.08 (m, 2H), 1.88-1.28 (m, 7H),

0 8345 95 . S BB TS, 1514 8 H, s 084kt vy 68 . 3H)

nmet hyl am nocar bonyl phenyl ) pyrazol -4-yl nethyl )-1,4,9-tr
El@?%%@g’ 5. 5] undecane 2hydrochl oride 0 H3C NH }-CHs
TLC. Rf 0.18 (chloroform nethanol = 10:1);

(3RH -papb 25 -diexe-BR-Mmethylpropy!)7948,5-direthyl- B4-(NN-J =

. . d =.
o inciopfin{ -k st gbeli ubecan
‘%?Yﬁfoé'm?"éﬂ), 2.94 (s, 3H), 2.59 (m 1 H), 2.51-2.36

(m 2HCR2 44 (s, 3H), 2.41 -86 18 AUG 2T5 (s, 3H),

2.15 (m 1}H), 2.02 (m 1 H), 1.7o|(m2(1 H),(3%52-1.27

m , 1aAP5-H 91 (m 9H). Exanple -

(1- b'l]' Qv%ﬁ oxa- 3- ((1 EM,
R)-1- hydroxgz- pr opyl ) - 9- ( 4-
phe

cycl ohexyl o _ hyl )NI 1, 4,é)|:lt ri azaypi ro[ 5. 5] undec
ane hydrochl ori ™R N)’{ 3 (o]
H3C N ;-ulll
o 2HCI NH >—CHj;
o) H3C

TLC:Rf 0.66 (chloroform:methanol = 5:1);

NMR (CD,;0OD):5 8.00 (d, J = 8.4 Hz, 2H), 7.73 (d, J = 8.4 Hz, 2H), 4.34 (s, 2H),
4.04 (dd, J = 7.8, 4.5 Hz, 1H), 3.96-3.76 (m, 2H), 3.68-3.56 (m, 2H), 3.48-3.38
(m, 2H), 3.36-3.22 (m, 4H), 2.52-2.38 (m, 2H), 2.46 (s, 3H), 2.40 (s, 3H), 2.36-
2.14 (m, 2H), 1.90-1.28 (m, 7H), 1.20-1.08 (m, 6H), 0.97 (t, J = 7.5 Hz, 3H),
0.96 (d, J =6.3 Hz, 3H), 0.95 (d, J = 6.3 Hz, 3H).

Example 4(12)
(35)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(4-(2-
hydroxyethylaminocarbonyl)phenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane ¢ hydrochloride
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OH NH }-CHs HCl a H3C TLC Rf 0.44 (chloroform
met hanol = 10:1); NWR (CD30D):8 7.44 (d, J = 8.7 Hz,
2H), 7.01 (d, J =8.7 Hz, 2H), 4.38 (m 1 H, 4
(s, 2H), 4.14 (d, J = 2.1 H, 1 H, 3.96 (m 1 H)% AUG 2005
3.70 (m 1 H, 3.58-3.36 (m 3H), 3.26-3.08 (m 2H),
2.54-1.26 On = 6.6 Hz,CBR), 0.98 (d,
J =6.6 Hz 7.5 Hz, AH). Exanple
2(50) (3R -¥-bu -((1
R) - 1- hy AT -(4-(3,4,5)6-

ahydr opyr an- 4-yl oxy) met hyl )-1/4, 9-tyi azaspir
o['575] undecane hydr och £ OH NH }-

TLC. Rf 0.33(chloroform
7.47 (d, J = 8.7 Hz, 2H), 7.OX
4.64 (m 1H, 4.29 (s, 2H), 4.1

O H3C
; (CD3OD) : 8
" :@l llle)
H, 4.04-3.86 (m 3H), 380§Cg >:UCCH3
0

-UH 18
2123.26308(m 2H) 2.52 m 7, Q.h?S
(m 3% 1. 50- sm 3H), 099(d,J:6.6 . 3H)
Tl@ﬁéo( (thefotprmmghml-tﬂ% (t, J = 7.5 Hz, 3H).

3@@)(5?)851 ?chJ Jsbiuw' 2&21) 5790 Q&OJ 394 Hz, 2H), 7.15(d, J =
h oxy- 2- et hyl propyl) (
8. ﬁﬁm@ﬁs L R e 4 g 7.8, 4505,
1H); BagRs 76 @h, RH9), Brrte@ane 6.0\, @¢)| 8r.5618.36 (m, 4H), 3.50 (t, J =
6.0 Hz, 2H), 2.52-2.38 (m, 2H), 2.24-2.08 (m, 2H), 1.88-1.16 (m, 7H), 1.02-0.88
(m, 9H).

g™ N

Example 4(13)
(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(4-(pyrrolidin-1-

- ylcarbonyl)phenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5jundecane °
hydrochloride

o) : , CH;
o
N
9 °

N ;--llll
NH >—CH3
¢ HCI

o H,C

TLC:Rf 0.22 (ethyl acetate:methanol = 10:1);

NMR (CD5;0D):6 7.59 (d, J = 8.4 Hz, 2H), 7.58 (d, J = 8.4 Hz, 2H), 7.16 (d, J =
8.4 Hz, 2H), 7.09 (d, J = 8.4 Hz, 2H), 4.38 (s, 2H), 4.02 (dd, J = 7.5, 4.5 Hz,
1H), 3.92-3.72 (m, 2H), 3.64-3.36 (m, 8H), 2.48-2.10 (m, 4H), 2.04-1.26 (m,
11H), 0.96 (t, J = 6.9 Hz, 3H), 0.95 (d, J = 6.3 Hz, 3H), 0.94 (d, J = 6.3 Hz, 3H).
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SOH NH } - CHs HCl O
nmet hanol = 10:1);
2H), 7.67 (d, J

H3C TLC. Rf 0.37 (chloroform
(CD30D):8 7.96 (d, J = 8.4 Hz,
Hz, 2H), 7.28 (d, J = 8.
2H), 6.88 (d, J Hz, 2H), 4.52 (s, 2H), 4.
2H), 4.14 (d, J Hz, 1 H, 4.04 (m 1 H),
E 8214 77(m 1 H, 3.58-3.40 (m 3H), 3.26-3.10

(38 hi-butyh2 B liows - amphhy oy ) S(o6 dmelyl4-Grs o,
(cﬁ:*ﬂ)hex%ﬁ lr(déulfdny'l &&&%@4% yg)f- 4J9= 7.5 Hz,
r

-1-b -2, 5 3-((1
t”ﬁ@SP' egg id (4- (cyglxghexy(/(

| am nocar b yI henyl net hyl )-1,4,9-triazaspiro[5. 5] und

NVR
8.4
8.4
2.1

| ori de 18 AUR ~(}|NH) HCI a H3C
s etate met hanol :1); NWR '
: 83Hz 2H) (d, J = 8.3
; 442 3 Hz, 1 H),
403(m1H) 39 . . 3H),
3.25 (m 1 H), 318(dd..]_9 . . YH,
2.53-2.4 0 (m 2H), 2.3 1 H,
2.06-1.67 (m 8H), LIGE .98 (dunyg = 6.6

Hz, 3H), 0.96 (d, J
Hz, 3H). Exanple 2(53) (3R) Hcputyl ,
R) - 1- hydr oxy- 2- net hyl propyl% 9- (4- (4- Qyrrol |H1;Cn 1-

TLﬂsﬁ?P@@ﬁi&%ﬁﬂm rwém%efg_y{ shyl )-1,4,9-triazaspiro[5
NMR (CD;0D):5 8.02 (d, J = 8.4 Hz, 2H), 7.70 (d, J = 8.4 Hz, 2H), 4.31 (s, 2H),
4.05 (dd, J = 7.8, 4.8 Hz, 1H), 3.92-3.72 (m, 2H), 3.68-3.58 (m, 2H), 3.56-3.44
(m, 2H), 3.06 (m, 1H), 2.68-2.50 (m, 2H), 2.47 (s, 3H), 2.41 (s, 3H), 2.38-2.08
- (m, 2H), 1.82-1.06 (m, 25H), 1.02-0.86 (m, 5H).

Example 4(15) ’
(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(4-(3-
methoxypropylaminosulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane * 2hydrochloride

CH3

* 2HCI

H3C
TLC:Rf 0.42 (chloroform:methanol = 10:1);
NMR (CD50D):6 8.01 (d, J = 8.7 Hz, 2H), 7.73 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
4.02 (dd, J = 7.8, 4.8 Hz, 1H), 3.94-3.72 (m, 2H), 3.68-3.58 (m, 2H), 3.56-3.46
(m, 2H), 3.39 (t, J = 6.0 Hz, 2H), 3.26 (s, 3H), 2 .98 (t, J = 6.9 Hz, 2H), 2.72-
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hydrochloride Gk CH3 OH NH )-CH3 HCl a H3C TLC Rf

0.34 (ethyl acetate: nethanol = 4:1); NVR (CD3QD): 8

7.61-7.57 4H), 7.14 (d, J =8.7 Hz, 2 7.09

J 87Hz(m2|—|)l_|) 4. 36 (g 2H), 4.14 (d, SD—ZOIEE(BdAgGm
, 4.00 (m 1 , 3.74 (m 1 , 3.62-3.45 (m 7H),

2@8@@ gPig é4b')(53§_‘5|)1% qgs 314)53 (mz g F%jl)?g.ezarhq.zf (158,,9H),

OQ&ﬂﬁ (839 )n 3H). 0.98 (d, J = 6.6 Hz, 3H), 0.97 (d,

J =6.6 Hz, 3H), 0.95 (t, J =7.2 Hz, 3H. -89 1 8 AUG
a ée 2(54) (3R)-1 -butyl-2,5-dioxo-3-((1 R-1
-met hyl propyl )-9-(3,5-dinmethyl -1 -(4-

(33941@&01%25%@10@433(2&#1%' wpnopyha- 04-E|1) s ulfi nt%wlg@géﬁ

of :

1%@%3%}%%5@%% %Eget%iogl ol = 4: 1); NWR
(CD3CD): S 7.56-7451 (m 2H), ¥.28 (m 2H), 4.31
(s, 2H), 4H}E—S, J = 2.0 Hz, 4.03 (m 1H,
3.78 (m 1 H), 3\61-3.49 (m 3 .34 (m 1 H, 3.20
(dd, J = 9.6, 2.0 1H, 2. : (m 6H), 2.38
(s, 3H), 2.17(, 2.02 ( @), 1.70 (m 1 H,
1.50-1.35 (m 3HN_Q/99 ( Hz, 3H), 0.98 (d.

J =6.6 Hz, 3H), 0.95 (h ) ”,'“ISH).
* HCI NH >F_CH3
o) H3C

TLC:Rf 0.13(ethyl acetate:methanol = 10:1);

NMR (CDs;0D):5 7.88 (d, J = 8.7 Hz, 2H), 7.81 (d, J = 8.7 Hz, 2H), 4.47 (s, 2H),
4.02 (dd, J = 7.8, 4.8 Hz, 1H), 3.96-3.74 (m, 2H), 3.56-3.36 (m, 4H), 2.83 (s,

- 3H), 2.52-2.34 (m, 2H), 2.28-2.08 (m, 2H), 1.90-1.26 (m, 7H), 0.95 (t, J=7.2
Hz, 3H), 0.95 (d, J = 6.3 Hz, 3H), 0.94 (d, J = 6.3 Hz, 3H).

Example 4(17)
(3S5)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-propylpyrazol-4-

ylmethyl)-1,4,9-triazaspiro[5.5]undecane * 2hydrochloride
CH,

H3C\/\N/N\ CH3 o

H3C N ;"""
>—'CH3

* 2HCI NH
o H,C

TLC:Rf 0.58 (chloroform:methanol = 5:1);

NMR (CD5;0D):6 4.26 (s, 2H), 4.10 (t, J = 7.2 Hz, 2H), 4.02 (dd, J = 7.5, 4.5 Hz,
1H), 3.90-3.68 (m, 2H), 3.58-3.36 (m, 4H), 2.58-2.38 (m, 2H), 2.44 (s, 3H), 2.38
(s, 3H), 2.30-2.10 (m, 2H), 1.92-1.24 (m, 9H), 0.96 (t, J = 7.2 Hz, 6H), 0.96 (d, J
= 6.6 Hz, 3H), 0.95 (d, J = 6.6 Hz, 3H).
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Exanpl e 2(55) (3R)-1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 2- net hyl propyl ) -9- (3, 5-di net hyl - 1- (4-

(2- phenyl et hyl ) phenyl ) pyrazol -4-yl nethyl)-1,4,9-triaza

spi ro[ 5. 5] undecane ~ 2hydrochl oride SOH NH )--cH3 18 AUG 208
2HCI O H3C TLC Rf 0. 1 3(chloroform nethanol =

10:1); NWMR (CD3OD):S 7.32-7.20 (m 3H), 7.11-7.08 (m

2H), 4.45 (t, J =6.6 1-1z, 2H), 4.20 (s, 2H), 4.16

E le4{18)8 Hz, 1 H), 3.90 (m 1 H), 3.70-3.48 (m

(33@1%&5’!4253di%Qo-d—{E-n%fhylp?o;%i)—é%,SJdiﬁl)ethﬁ*ﬂéth(y?pa'éézl%A-
B o e s e I
H)

ydrochignde 174 (m 1
, 1.56-1.34 (m 3H), 1.01 (d, fHs6.6 Hz, 3H), 1.00
(d, J =6.6 Hz, 3H), 0.97 (t, J¢= 6.9 Hz, 3H). Exanple
2(56) (3R)-1-butyl-2,5-di oxo-3-(
R) - 1- hydr oxy- t BN pr 9QH,) - 9- (
benzyl oxy onyThI p&®
ridin-4-yl)pyrazol
triazaspiro[5.5]u
0. 13 (chl orof Hy@1 net (CD30D): S
7.44-7.24 (m 5H), 5.16 (s) S (m\1 ),
4.40-4.20 (m 2H) ,e44RH (S, 2H/ F15 (df T=2.1 He,
4.00 (m 1 H), "3.82-3.42 Om 5H)H;C3.30-2.88 (m

1H),
5 (s, 3H), 2.37 (s, 3H),
ety glpdbnatog (117, o3 200
NMRERs0DY0o 4.31-6.44,(ma3hl), 4004d.dl =T.& 4541z, 1H), 3192-3.68 (m,
2t8), 362-8.46(nT, 4H) 274-230 (m, 2H), 2.53 (s, 3H), 2.50 (s, 3H), 2.24-2.06
(m, 2H), 1.88-1.26 (m, 10H), 1.02-0.86 (m, 9H).

5-di met hyl - 1- ( 1-

- Example 4(19)
(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-cyclopentylpyrazol-

4-yimethyl)-1,4,9-triazaspiro[5.5]undecane * 2hydrochloride
CHj3

O

H3C N ;—---u
® 2HCI

o) H,C
TLC:Rf 0.53(chloroform:methanol = 10:1);
NMR (CD30D):5 5.00-4.82 (m, 1H), 4.31 (s, 2H), 4.01 (dd, J = 7.5, 4.5 Hz, 1H),
3.92-3.70 (m, 2H), 3.62-3.46 (m, 4H), 2.78-2.58 (m, 2H), 2.55 (s, 3H), 2.53 (s,
3H), 2.32-2.04 (m, 4H), 2.04-1.26 (m, 13H), 0.98-0. 84 (m, 9H).
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Exanpl e 2(57) (3R)-1-butyl-2,5-di oxo-3-((1

R) - 1- hydr oxy- 2- net hyl propy |)-9-(4-(4-(2-

hydr oxyet hyl am nocar bonyl ) phenyl oxy) phenyl net hyl ) -1, 4,

9- triazaspiro[5.5] undecane hydrochloride O CH3!8HUG 2005
HO SOH TLC. Rf 0.47 (chloroform nethanol = 5:1); -91

Ve D5NI\/R(CD8CD) S 789(d J:90I—|z EDH),

(3‘;5)0‘9b(1ty1 25-diogo{ metbyipropybro(4,5-dmethyi- el {3 =
di - J1 (t,
%éh%léthyl)p%az%ﬂ%img&ﬁ?l) 149 tna’%aé?lré[f %]an@caﬁ’e it
Zrﬂ&dm%ﬂf’”"% 30-3. 12 (m 2H) 2.60-2.24 (m 3H),
2.22-1.92 (m 2H), 1.70 (m 1 H li356124(m 3H),

1.00(d,J:6 Hz, 3H), 0.98 (@, J = 6.6 Hz, 3H),
0.96 (t, Hz, 3H). Exanp\e 2(58)

(3R) - 1- but y? 5- di

R) - 1- hydr dtyC2- meNhy Ny Opyl) - 9- (3, 5- doret hyl - 1- ( 1-
met hyl sul f onyl pi pe——
ridin-4-yl)pyrazol/-4-\ net , O\triazaspiro[5.5]u

ndecane  2hydH3 ' Ny O , SOH NH
)-CH3  2HCI O H3C NH > CH,
* 2HCI

TLC:Rf 0.15 (ethyl acetate:methanol = 10:1);

NMR (CDs;0D):3 4.23 (s, 2H), 4.02 (dd, J = 7.5, 4.5 Hz, 1H), 3.90-3.68 (m, 2H),
3.68-3.36 (m, 4H), 2.56 (s, 3H), 2.56-2.38 (m, 2H), 2.32 (s, 3H), 2.32-2.10 (m,
2H), 1.88-1.26 (m, 7H), 1.67 (s, 9H), 0.96 (t, J = 7.2 Hz, 3H), 0.96 (d, J = 6.3
Hz, 3H), 0.95 (d, J = 6.3 Hz, 3H).

Example 4(21)
(35)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(1-benzyl-

oxycarbonylpiperidin-4-yl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane
2hydrochloride

O O

® 2HCI

CH

-|II
CH3

H3C
TLC:Rf 0.17 (ethyl acetate:methanol = 10:1);
NMR (CD3;OD):6 7.42-7.26 (m, 5H), 5.15 (s, 2H), 4.48-4.22 (m, 3H), 4.23 (s,
2H), 4.02 (dd, J = 7.8, 4.5 Hz, 1H), 3.88-3.68 (m, 2H), 3.58-3.36 (m, 4H), 3.12-
2.90 (m, 2H), 2.50-1.28 (m, 15H), 2.42 (s, 3H), 2.30 (s, 3H), 0.96 (t, J = 6.9 Hz,
3H), 0.95 (d, J = 6.3 Hz, 3H), 0.94 (d, J = 6.3 Hz, 3H).
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TLC. Rf 0.41 (chloroform nethanol = 5:1); NWR
(CD30D):8 4.44 (m 1 H), 4.25 (s, 2H), 4.15 (d, J =
2.1 Hz, 1 H, 4.06-3.64 (m 4H), 3.60-3.44 (m 3H),
3.28-3.16 (m 2H), 3.06-2.92 (m 2H), 2.90 (s, 3H18 AUG 208
264190(m 9H), 2.47 (s, 3H), 2.37 (s, 3H), 1.68
@2y 50124(m 3H) 100(d J:6.6 Hz, 3H),
6. 0. 95 Eﬁ = 7.5 Hz, 3H).
(3§%anwt¥f-%@5prQ@F§2 meﬂwlmopyl)sa- -bfo- 3- ((1
m&)‘roity PiYét Wet?\ muhwbma hphényldretify-1,4,9

dr oXx eny enyl met hyl )-1, 4, 9- triazaspiro
t”?%a l‘i’igghﬁﬁécapb ¥&ﬁ,ﬁ @XQ 92 18AUG00S TLC. Rf 0. 32
(chl oroforhanol = 10: 1) NVR (CD30D):8 7.36 (d,
=\

J =CH,0-+8 735 (dD J = 8.4 Hz, 28H, 6.97 (d, J
= 8.4 Hz, \d oH), 4.12 (d, /] = 2.4 Hz, 1
H, 3.73 (s, 2H), 1 H, 3.30\2.90 (m 6H),

2.31-1.83 (m 5H), 1.64 ym\1H), 1.55-1)23 (m 3H),
0.97 (d, J = 6.6 Hz, 6 95 (t, J 7.541, 3H) .
ExarrpIeS(SS) 1buty| X ox03((1

S) - 1- hydr oxy- 2- et hyl pr opytR\- 9- (6 ny yridi n-
3-ylmethyl)-1,4,9-triazaspirQ ane E,,,,,,
2hydrochl oride CH3 CH3 By the sa edur£ deXcri bed

in Exanple 2 using the corrg_?g NH Ref He
exarrpl e 3(8) instead of tih npound epar eqy,l
ference exanple 3, the t|tIe conpound (110

T%ﬁf@g'sq (rhlorefarpimethana) s 8d): data was obt ai ned.
NMRGCR,GD Y8 7(38{d) et QrT'HZrTEHWam@V (&, Je:87 Hz, 2H), 7.27 (d, J =

8.7 Hz, 2H), 6.87 (d, J = 8.7 Hz, 2H), 4.51 (s, 2H), 4.42 (s, 2H), 4.00 (dd, J =
7.5, 4.8 Hz, 1H), 3.91-3.72 (m, 2H), 3.76 (s, 3H), 3.53-3.35 (m, 4H), 2.50-2.35
- (m, 2H), 2.26-2.08 (m, 2H), 1.87-1.28 (m, 7H), 0.94 (t, J = 7.5 Hz, 3H), 0.94 (d,
J = 6.6 Hz, 3H), 0.93 (d, J = 6.6 Hz, 3H). -

Example 4(23)

(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(3-
methoxypropylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5lundecane
hydrochloride '

CH,0
A ch

HN

* HCI CH"
H3C

TLC:Rf 0.48 (chloroform:methanol = 9:1);

NMR (CD30D):5 7.92 (d, J = 8.4 Hz, 2H), 7.67 (d, J = 8.4 Hz, 2H), 4.43 (s, 2H),

4.00 (dd, J=7.8, 4.5 Hz, 1H), 3.92-3.75 (m, 2H), 3.53-3.35 (m, 8H), 3.34 (s,
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NVR (CD30D):8 8.35 (d, J = 2.1 Hz, 1 H), 812(dd J=

8.7, 2.1 Hz, 1 H), 7.49- 7.40(m 2H),7.27(t,J= 7.

1 H, 7.15 (d, J = 7.8 Hz, 2H), 706(d J:87

H, 4.39 (s, 2H) 4.14 (d, J:21Hz ;%Aggm
1 H), 3.82-3 67(m1 , 358340(m 3H)

! %é <‘*{"2H'>3‘2327 1pdrh 8. g2 T%%«f?fw*éf‘éﬂﬂz
, 0.949(d, 3 8.6(Hz, 3HKIP, 9&(¢>ol=16265

3H), 0. 99(d J 6. 6Hz, 3H), 0. 97(d, J=6. 6Hz 3H) 0.95(t,J=7.2
Hz, 3H), . .Opti cal rotation:[a]D-lO.l(c 1. 04,

4 25C); HPLC conditions colum: CH RALCEL

(3SHH ButPl- 263 6:007- (R4 Sty PrOPRPSCK3ISARfethy - -  at e

SR s A b GRS AP SRE

2hydegolworide | e (A:B = 76:24); UV 225 nm -93 18 AUG
2005 retent®on tinme: 8.65 mn. Exanple 4
(3S)-1-but | -2, 5-d ioxo-3-(2-nethyl @Hpyl)-9-(3,

5-di h A

di rre?‘ﬁ@#ém noq 4-ylmethyl)-1,4,9
- triazaspiro ride 0 a H3C By
the sane proced™we deNCri [ |l e 2gusing the
conpound prepared in\Reférence exanypl e 1) instead
exanpl e 3, and
using [4-(4-fornyl + [ pyr a¥ol yl ) pharyl ] -

N, N- di met hyl car boxam de i nstea
3-fornyl - 6-phenyl oxyperde@l,
having the follow ng physical data @as obtHyDed.

TLC:Rf 0.29 (ethyl acetate:methanol = 10:1);

- NMR (CD30D):5 8.19 (d, J = 9.0 Hz, 2H), 7.63 (d, J = 9.0 Hz, 2H), 4.28 (s, 2H),
4.03 (m, 1H), 3.94 (s, 3H), 3.95-3.30 (m, 6H), 2.50-2.15 (m, 4H), 2.44 (s, 3H),
2.39 (s, 3H), 1.90-1.30 (m, 7H),0.96 (t, J = 7.2 Hz, 3H), 0.95 (d, J = 6.6 Hz, 3H)
0.94 (d, J = 6.6 Hz, 3H). '

Example 4(25)
(35)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(4-
methoxyphenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢

2hydrochloride
CH;,

CH;,O\@\
N CH
N 3 o)

H3C N ;"""
NH >—CH3
® 2HCI

(0 H3C
TLC:Rf 0.31 (ethyl acetate:methanol = 10:1);
NMR (CD;0D):8 7.37 (d, J = 9.0 Hz, 2H), 7.09 (d, J = 9.0 Hz, 2H), 4.31 (s, 2H),
4.02 (m, 1H), 4.00-3.30 (m, 6H), 3.86 (s, 3H), 2.65-2.15 (m, 4H), 2.39 (s, 3H),
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TLC. Rf 0.62 (chloroform nethanol = 5:1); NWR

(CD30OD): S 7.65-7.52 (m 4H), 4.33 (s, 2H), 4.03 (dd, J
=7.8 45 H, 1 H, 3.96-3.72 (m 2H), 3.64-3.54 QWAUGMS
2H), 3.50-3.36 (m 2H), 3.14 (s, 3H), 3.05 (s, 3H),
2.60-2.42 (m 2H), 2.44 (s, 3H), 2.41 (s, 3H),

- . , Jd =
23438, 3410, 40 Afm, 28 0ido 4 2 B0 B BB 42 3 o v o
0.844d ) = 6.6z, 3anpl e 4(1)-4(43) By the same procedure
as described in Exanple 4 using the corresponding
EaI delhy e:ri \?/’agi ves respectively instead of
(w)mebml-mamina-ozahmwlpm&ywmtmtmmewmﬁammommn-4-
y

LI onMnds havi ng .t f.0l g physi cal
visoos b SRR iR gt e 4.
tria2a3pi[H.S]yndezatedi 3hydrashl@ridest hyl propyl ) - 9- (3, 5- di net
J1-(4-(pyrrolidin-1-
oyI cafjbonyl’) phegyl) pyrazol - 4-yl nethyl)-1,4,9-triazaspir
% undecane 2)¥drochl oride -94 18 AUG 5 CH3

. . r\"oﬁor @ met hanol = 5:1); N
7.73 (d, J = 8. 7T/HD J =
4.33 (s, 2H), #Ho3
3.96-3.74 (m 2H), 3*
2H), 2.44 (s, 3H, 2.

2.06-1.26 (m 11 H)
(d, J = 6.3 Hz, 3H)
4(2)

(3S)-1-butyl -2, 5-di oxo-3-(2-met hyl pro 5&_("43
hyl - 1- (4- (norpholin-4- * 3HCI
yl car bonyl ) phenyl ) pyrazol - 4-yl et hyl ) - 1, 4,Q)-t ri aﬂ\‘*ﬁ)i r

TR 18 (sthpnecetatehgthapoh @:iyle TLC Rf 0.57

NUR(CH BO)-5'8.0B Y08 7HI: 2]4), 7.74 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
4.10-4.00 (m, 3H), 4.00-3.00 (m, 16H), 2.70-2.10 (m, 4H), 2.48 (s, 3H), 2.40 (s,
3H), 2.10-1.90 (m, 2H), 1.90-1.30 (m, 7H), 0.96 (t, J = 7.2 Hz, 3H), 0.95 (d, J =
6.6 Hz, 3H), 0.94 (d, J = 6.6 Hz, 3H).

Example 4(27)
(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(pyrrolidin-1-

ylcarbonyl)phenylmethyl)—1 ,4,9-triazaspiro[5.5]undecane * hydrochloride
CHj3

"ok

NH >—CH3
* HCl

(o) HiC
TLC:Rf 0.55 (chloroform:methanol = 10:1);
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NVR (CD30D):8 7.64 (d, J = 9.0 Hz, 2H), 760( J =
9.0 Hz, 2H), 4.33 (s, 2H), 4.03 (dd, J = 7.5, 5 Hz,

1 H), 3.98-3.36 (m 14H), 2.58-2.36 (m 2H), 2. 5 AUG 2008
3H), 2.40 (s, 3H), 2.32-2.14 (m 2H), 1.90-1. 24

7H), 0.97 (t, J = 7.2 Hz, 3H), 0.96 (d, J—63Hz

RBA 1 B e B L

E?/Krpaha |3r§0r(§4|J) 691t-lz 2Hj, r3 (m[ 5H9§.]3m46ét;dn=e69

H%)%g;zgpo rgf rm rretﬁ'qu@&ﬁl%mgl ﬁyj%j:@&i%gg@ﬁ%w (m,
4.48 (s, 20 4. 5'5 (55? AR APt H i

Edi 9248 (M 2H), 3.56-3.36 (m 4H), 3.16 (s, 3H),
(m 2H), 2.28-2.06 (m 2H), 1.90-1.24 (m
(38)1-bitybB, 5ed|oxd 3=(22rr@thyi1zrop9l)i)9 (@(ﬁﬁerﬁ@ln 11 = 6.3 Hz,

vigahorhetterimsthy]- £ tazadbbols SRt Gkl hycrachipriss.

nmet hyl sul ffony oxy) phenyl net 3-1,4,9-triazaspir
o[ 5. 5] undegcane drochloride O{CH3 11 H3C-S 11 O

HCl
; wit]
C '>— CH
* HCI 3

H4C

TLC:Rf 0.60 (chloroform:methanol = 10:1);

~ NMR (CD30D):5 7.69 (d, J = 8.4 Hz, 2H), 7.50 (d, J = 8.4 Hz, 2H), 4.41 (s, 2H),
4.01(dd, J = 7.5, 4.5 Hz, 1H), 3.93-3.72 (m, 4H), 3.55-3.30 (m, 6H), 2.57-2.39
(m, 2H), 2.26-2.07 (m, 2H), 1.90-1.44 (m, 11H), 1.44-1.26 (m, 2H), 0.98-0.90
(m, SH).

Example 4(29)
(35)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(morpholin-4-
ylcarbonyl)phenylmethyl -1 4 O-triazaspiro[5. 5]undecane » hydrochloride

O JQ
* HC "">_CH3

o) H;C
TLC:Rf 0.59 (chloroform:methanol = 10:1);
NMR (CD3;0D):3 7.69 (d, J = 8.1 Hz, 2H), 7.55 (d, J = 8.1 Hz, 2H), 4.41 (s, 2H),
4.01 (dd, J=7.8, 4.5 Hz, 1H), 3.93-3.55 (m, 8H), 3.55-3.34 (m, 6H), 2.55-2.36
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TLC.Rf 0.45 (chloroform nethanol = 10:1);
NVR( CD3OD) : 57. 96(d, J=8. 7THz, 2H), 7. 66 (d, J
Hz, 2H),7.23(d,J= 8.7 Hz, 2H), 7.21 (d, J 8. 7

oH), 4.40 (s, 2H), 4.02 (dd, J = 7.5,4.5 H, HF“UGM
3.94-3.72 (m 2H), 3.58-3.36 (m 4H), 312(3 3H)

(m?/g'fl‘} %22? ?m(m?*i)-l)tj 8831 4%3@;3 51-@1 42 (dzh@ﬁ %4)2@@8*10 90 (m,

8.7

, 0.94 (d, J = 6.3 Hz, 3H). 18AUXR1 Exanple 4(5)
(38) 1
E-butl I4- 5- di oxo- 3- ( 2- net hyl propyl ) -9- (3, 5-di net hyl - 1-
phol i n- 4-

(38)-) doutylt 2, bidiosa-BH @A) yiEropl )8y (addimethy IN¥2-(puridini-24, 9

5t Bh M HAHATRERND: 1A AP AR PPl 7

2hywirRhimBteD) : 5 8. 07 (d, J = 8.4 Hz, 2H), 7.78 (d, J =

8.4 Hz, 4.32 (s, 2H), 4.16-3.98 (m 3H),

3.94- 3 4H), 3.64-3.40 (m 6H), 3.38-3.18 (m
6H) , .44 (m 2H), 2.49 (s, 3H), 2.41 (s, 3H),
2.36- 2. 2H), 1.90-1.24 (m 7H, 0.97 (t, J =
6.6 Hz, 3H) \096 (d,0J = 6.3 Hz, 3iH,0.95 (d, J =

6.3 Hz, 3H). Exaypl 4(6) (3S)-1-byfyl -2,5-d

propyl )-9- (3,5-dimethyl- 1-(4-(4-
nmet hyI pi perazlﬂgCl yl s,==0nyl ) phenyl )pyrazol - 4-yl net hyl
)-1,4,09- triazaspir ndecane hydrachl oride

;--llll
NH >—CH3
® 2HCI

o H,C

4

TLC:Rf 0.49 (chloroform:methanol = 10:1);

NMR (CD3;0D):6 8.80 (d, J = 6.0 Hz, 1H), 8.58 (m, 1H), 8.10 (d, J = 8.4 Hz, 1H),
7.98 (m, 1H), 7.70 (d, J = 7.8 Hz, 2H), 7.41 (d, J = 7.8 Hz, 2H), 4.39 (s, 2H),
4.05-3.95 (m, 3H), 3.94-3.69 (m, 2H), 3.60-3.37 (m, 6H), 3.08 (s, 3H), 2.70-2.43
(m, 2H), 2.26-2.05 (m, 2H), 1.90-1.44 (m, 5H), 1.44-1.26 (m, 2H), 0.99-0.90 (m,
9H).

Example 4(31)

(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-
(cyclohexylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢
hydrochloride
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~N~ CH3 OS 3HC TLC Rf 0.50 (chloroform nethanol =

5:1); NWR (CD30D):8 8.02 (d, J = 9.0 Hz, 2H), 783(d

J =9.0 Hz, 2H), 4.32 (s, 2H), 4.03 (dd, J = 7.8,

Hz, 1 H), 4.03-3.76 (m 4H), 3.68-3.56 (m 4H), 18 AUGN
3.54-3.42 (m 2H), 3.30-3.20 (m 2H), 2.92 (s, 3H),

2.86-2. 72/tTT\2H), 2.64-2.48 (m 2H), -97 18AUG005
2.51 (s, .42 (s, 3H), 2.32-2.12 (m 2H)),
1.90-1. 2 0.97 (t, J = 6,6 Hz, 3H), 0.96 (d,

J =6.3
4(7) N
(3S)-1-butyl-2,5-

met hyl sul fi nyl phenyto>
o[ 5. 5] undecane '4@ [
HCl CH3 TLC Rf 02 Nl or of orm

(CD30D):8 7.75 (d, J =

Hz, 2H), 7.23 (d, J = 7.)18u(d, J 90

Hz, 2H), 4.38 (s, 2H), 4. =Nl 5- hz

H, 3.92-3.72 (m 2H)Hc§. 58- 3. 36 /m 8?
252236(m2i—&-| 2.30- 2.Q0 (m Hig, 190126

3H),
T@kf@és(eﬂy?gﬁét? fe:th fha?rgﬁf‘ﬁgﬁﬂ 0.95 (d, 3 = 6.3
NMR (CD1OD):5 7.92 (0. = 8.1 Mz 2k} 7.681d, J 2 8T Hs, 2|(-|) 4.43 (s, 2H),
4.01(dd, J = 7.5, 4.5 Hz, 1H), 3.96-3.70 (m, 2H), 3.58-3.36 (m, 4H), 2.58-2.38
(m, 2H), 2.28-2.06 (m, 2H), 2.04-1.12 (m, 18H), 0.95 (t, J = 6.9 Hz, 3H), 0.94 (d,
J = 6.3 Hz, 3H), 0.93 (d, J = 6.3 Hz, 3H).

= 6. , 3H). Exanpl e

nol = 10:1); NWR
62 (d, J =9.0

Example 4(32)

- (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(N,N-
dimethylaminosulfonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢
hydrochloride

CHs
H;C—N CH
3 \Séo 3
04
(o)
N iyl
el N?H >—CH3 |
o HyC

TLC:Rf 0.44 (ethyl acetate:methanol = 10:1);

NMR (CDsOD):5 7.91 (d, J = 8.7 Hz, 2H), 7.86 (d, J = 8.7 Hz, 2H), 4.49 (s, 2H),
4.02 (dd, J = 7.5, 4.8 Hz, 1H), 3.96-3.76 (m, 2H), 3.56-3.38 (m, 4H), 2.72 (s,
6H), 2.60-2.40 (m, 2H), 2.28-2.06 (m, 2H), 1.90-1.28 (m, 7H), 0.95 (t, J = 7.2
Hz, 3H), 0.95 (d, J = 6.3 Hz, 3H), 0.94 (d, J = 6.3 Hz, 3H).
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(3S)-1-butyl -2, 5-di oxo-3-(2-met hyl propyl )-9-(4-(pyridi

n-1 -oxido- 3-
onxy)phenyInethyl)-1,4,9-triazaspiro[5.5]undecan?
hydrochl ori de TLC: Rf 0.48 (chl oroform nethanol =18 AUG 2005
5:1); NWMR (CD3CD):8 8.66 (s, 1 H), 8.53-8.52 (m 1 H),

ExariBle’4(38) (m 2H), 7.77 (d, J = 8.7 5% 2H), 7.34 (d,
=3 D 2H),. 4. 41 (s, 2H), 4,03 (dd, J = 7.5, 4.5
(3-1-bugyl- -ﬂe@%&:%éﬁer@)ﬁ%%ﬁ 2H), 3.66-3.40
oy RbeRyibX 420 iro[8t .
NI e AN e i e

6
hybirgéhiorigs 3H), 0.94 (d, 6 Hz, 3H). Exanple 4(9)
(39)-1- Bt y! - 7 di oxo- 3- (2- met hyl pr ¢py$)-9- (3, 5-d
i met hyl -1 o)
hydr yl angnagar boN phenyl ) pyraXxol - 4-yl nethyl ) -1

, 4, 9-"1¥Y azaspi ro[ 5. 5] ¢
HO~~,, TLC: Rf 0.53(chl » = 501); NMWR

(CD3CD): 8 8.03 (d, J =\8. , \62 fA, J = 8.4
Hz, 2H), 4.33 (s, 2H), , 8\ 4.5 Hz, 1
H, 3.98-3.76 (m 2H), 3. 7 Hz)ywan), 3.68-
3.58 (m 2H), 3.54 (t, J = 5.7 €4-3.4ogﬁn
2H), 2.64-2.48 (m 2H), eRCI6 (s, (s/ 3F),3
2.32-2.10 (m 2H), 1.90-1.30 (m 7H© 0.97 HsC J = 6.6

TIE:Ri DB (dhytaddtatelmattind E4o:#f) . 0.95 (d, J =6.3
NM&@D&@%%@%@@@QQ@%HQ?%%(sir $5(90(Hz, @hs BHA (. J =
9.0HZ2H)! mebgw:) 0100, Z01), MpSE (1210 B2 (db, 997,85, 4.5 Hz,
130 345! 3:88L499GR2 BR), 35675 38 (o 4K 238238 (i, 2H), 2.30-
2.08 (m, 2H), 1.90-1.28 (m, 7H), 0.96 (t, J = 6.9 Hz, 3H), 0.95 (d, J = 6.3 Hz,

© 3H), 0.94 (d, J = 6.3 Hz, 3H).

Example 4(34) .
(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(1-methylpiperidin-

4-yl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane * 3hydrochloride
CH,

H1C
N _CH
N” 3 o

= \
H3c N <sukl]
NH >—CH3
e 3HCI

o) H)C
TLC:Rf 0.15 (chloroform:methanol = 5:1);
NMR (CD30OD):8 4.56 (m, 1H), 4.20 (s, 2H), 4.01 (dd, J = 7.8, 4.8 Hz, 1H), 3.86-
3.42 (m, 8H), 3.30-3.20 (m, 2H), 2.93 (s, 3H), 2.64-2.48 (m, 2H), 2.44-2.28 (m,
2H), 2.44 (s, 3H), 2.31 (s, 3H), 2.22-2.06 (m, 4H), 1.86-1.28 (m, 7H), 0.98-0.88
(m, SH).
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TLC.Rf 0.55 (chloroform methanol = 5:1); -99 18 AUG
20 NWMR (CD30D):8 7.61 (d, J = 8.7 Hz, 2H), 7.49 (d, J
= 8.7 H, 2H), 7.15 (d, J = 8.7 Hz, 2H), 7.11 (d, J

8.7 Hz, 2H), 4.37 (s, 2H), 4.02 (dd, J = 7.8, 4.8 & AUG 2005
1 H), 3.90-3.36 (m 14H), 2.58-2.38 (m 2H),
Exantsle 4 (m 2H), 1.88-1.28 (m 7H), 096(tJ

(38)-3-hutyl- %ﬁ;dlo&%ﬁ&r@ew1arppy%%5ﬂﬁ%9ihyh?4é
métﬁyﬁuﬁoﬁﬁpiﬁﬁhhlﬁ- mwiézoﬂ#ﬁmefhyﬁ) th}ﬁazhsb#ol(ﬂ\ﬁ]uhldecane .

di.e nosul fonyl) phenyl ) pyrazol - 4-yl met hyl ) -1, 4, 9-
2hy Fj %ﬁ@}dﬂ & o[5. 5] undecane 2hydrochl ori de H3C M3U.

NNI - | H3C O 2HCI TLC Rf 0.66 (chgppof orm nethanol
—51 ):8 8.00 (d, J = g 47 Hz, 2H), 7.73
%/4 2 2H) , 404(dd J = 7.8,
45Hz : 3.68-3.56 (m 2H),
3. 48- 3. 38 (m 2-2.38 (m
2H), 2.46 (s, 3H), 2. . 4 (m 2H),
1.90-1.28 (m 7H), 1. 4 J=17.5
Hz, 3H), 0.96 (d, = 6.3
Hz. 3H). Exanpl e JZ':ﬁ) (38)
5- di oxo0- 3- (2- net hyl propyl CH;
hydr oxyet hyl am nocar borfy hyl)-1, 4,
9- triazaspiro[5.5]undecane hydrochl oride 8 AUG 25

TUEORS 0.36 (chloroform:methanol = 10:1);

NMR (CD;0D):5 4.46 (m, 1H), 4.25 (s, 2H), 4.01 (dd, J = 7.8, 4.8 Hz, 1H), 3.92-

3.68 (m, 4H), 3.60-3.42 (m, 4H), 3.04-2.90 (m, 2H), 2.89 (s, 3H), 2.62-2.46 (m,

2H), 2.48 (s, 3H), 2.38 (s, 3H), 2.24-1.98 (m, 6H), 1.90-1.28 (m, 7H), 0.98-0.90
(m, 9H).

Example 4(36) _
(3S)-1-butyl-2,5-dioxo-3-(2-methylpropy!)-9-(3,5-dimethyl-1-(4-(3-(N,N-
dimethylamino)propylaminosulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane « 3hydrochloride

CH,

t!l : /0 CH
H3C/ ~N N\ \S/ 3

/
AW
N/
N
Hsc ~ertll
o 3HCI NH —CH;
o) H;C

TLC:Rf 0.22 (chloroform:methano!:28% aqueous solution of ammonia =
100:10:1);

NMR (CD3OD):5 8.02 (d, J = 8.7 Hz, 2H), 7.74 (d, J = 8.7 Hz, 2H), 4.30 (s, 2H),
4.02 (dd, J = 7.8, 4.5 Hz, 1H), 3.84-3.73 (m, 2H), 3.66-3.56 (m, 2H), 3.55-3.44
(m, 2H), 3.27-3.18 (m, 2H), 3.02 (¢, J = 6.3 Hz, 2 H), 2.89 (s, 6H), 2.70-2.52 (m,
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TLC. Rf 0.36 (chloroform nethanol = 10:1); NWR

(CD3OD):6 7.88 (d, J = 8.7 Hz, 2H), 7.60 (d, J = 8.4
Hz, 2H), 7.15 (d, J = 8.4 Hz, 2H), 7.07 (d, J = 8
Hz, 2H), 4.36 (s, 2H), 4.01 (dd, J =7.8, 4.5 Hz, 13 AUG 2005

H. 3.90-3.76 (m 2H), 3.70 (t, J = 6.0 Hz, 2H),
. 1
2@., Qﬁfgg@ég"??nz'd'%f 3R, 52)28 2,11Jém 2%Ozbb -1 z@}m 9H2 1.00-0.90

(M@ 1. 02-0.88 (m 9H) Exanpl e 4(13) (3S)-1-butyl -
5-d|oxo 3-(2-net hyl propyl ) -9-(4-(4- (pyrrolid in-1-
Exk Ry ) phenyl oxy) phenyl nethyl )-1,4,9-triazaspiro[5
e hydrochl oride P. CH3 HCI CH3 TLC Rf
(36)-2zbt(tylt-&ﬁl-dlax@ﬁa(eemeuvﬂml) O=(4e(4-(N,N-NVR (CD3CD) : 8

el @nojmeﬁvm A4 ity o ie-
'WdSQP%”eZI—I) 4,02 (dd, J = 7.5, 4.5 Hz,
392532(m >\, 3.64-3.36 (m 8H)C|2|348210(m

\NJ 6 (N 6.9 Hz, 3H),
095(d = 6.3 Hz, 3H). 18
é?arrple

(38) 1- butyl -2, 5-di oxg ! pyl ) o9- (3, 5-di net
hyl - 1- (4-
(cycl ohexyl am nosul f onyT )N y -&-yl net hyl ) -1,
4,9- triazaspiro[5.5]undecareN 2hydiochl oyidg H 0 N~%
/, CH3 . al Nr_W , 4

(chI or of or m net hanol = lQl-i'C).l’ NH CH;
(o) H,C

TLC:Rf 0.61 (chloroform:methanol = 10:1);

NMR (CD30D):5 7.68-7.60 (m, 4H), 7.21 (d, J = 8.7 Hz, 2H), 7.14 (d, J = 8.7 Hz,
- 2H), 4.35 (s, 2H), 4.00 (dd, J = 7.8, 4.8 Hz, 1H), 3.89-3.77 (m, 2H), 3.54-3.40
(m, 4H), 3.28 (s, 6H), 2.62-2.44 (m, 2H), 2.26-2.07 (m, 2H), 1.90-1.26 (m, 7H),
1.00-0.90 (m, 9H).

Example 4(38)
(38)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(4-(N-methyl-N-(2-
(N',N'-dimethylamino)ethyl)aminosulfonylphenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane * 3hydrochloride

s
H;;.c\N AN ¢ CH
I 4
CH, o

cn-|3

* 3HCI

H3C
TLC:Rf 0.34 (chloroform:methanol:28% aqueous solutlon of ammonia =
100:10:1);
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MR (CD30D):8 8.02 (d, J = 8.4 Hz, 2H), 7.70 (d, J =

4 Hz, 2H), 4.31 (s, 2H), 4.05 (dd, J = 7.8, 4.8 Hz,

H, 3.92-3.72 (m 2H), 3.68-3.58 (m 2H), 3.56- ja“ﬁuem
(m 2H), 3.06 (m 1 H), 2.68-2.50 (m 2H), 2.47

3H), 2.41 (s, 3H), 2.38-2.08 (m 2H), 182106(m

wgooslog 5 8.66 (d, rn 89 HzF2RyPY.8144 15 = 8.7 Hz, 2H), 4.31 (s, 2H),
223 B el Fe b 5,953 73, 60, B BrB0-3 54 (0, 2), 3.54-3.43
(MTEZHIO BT (s WHINB 10dgs] 62, BHlisBH), 2yasr2E2 (4n,yzm)etzr50 Qs 3H),

2%@39?'3% AR R e 8 B, T BBty o5 01

= 8.7 Hz, 2H), 7.73 (d, J = 8.7 Hz, 2H), 4.31

Edain 39402(dd E LB 48t 1), 304372
‘;g-r‘l%g;‘—é 3. 56-3.46  (m 2H), 3.39
(38p-1 QUH'-%ﬁOd'PzO 32(2)-megh)QBropyl) B4-(4-6NN-(t, J = 6.9
d@?ﬁi%ﬁé%ino%m@hylw)}%g &g)ﬁéﬁ%ﬁngtﬁg I_E m9- t??d)zas& cgg 5ﬂ1§ndecane

rocio 90 (m 9H). Exarrple 4(16) (33) 1 butyl - 2,
5-d i oxo- 3/C{-I3 nmet hyl propyl )-9-(4-methylsu [fi nyip he
nyl regjgwdN - 1, 4L ri azaspiro[ 5. 5] unde
hydr ochl o 'de B . \3 ~ H3CG-S HC NH €;EI..E]SC TLC. Rf
0. 13(et hyl ace methanol = 10: 1); \CH3 NWR
(CD30D): 8 7.88\H , 2H), 7. 1(d J =18.7

Mz, 2H), 4.47 (s, 2H),
<:>;7 . c|.|3
e 2HCI

H3C
TLC:Rf 0.29 (chloroform:methanol:28% aqueous solution of ammonia =
100:10:1);
NMR (CD30D):$ 7.62 (d, J = 8.7 Hz, 2H) 7.53 (d, J = 8.7 Hz, 2H), 7.18-7.10 (m,
4H), 4.35 (s, 2H), 4.30 (s, 2H), 4.00 (dd, J = 7.8, 4.5 Hz, 1H), 3.88-3.68 (m, 2H),
3.54-3.38 (m, 4H), 2.86 (s, 6H), 2.59-2.42 (m, 2H), 2.26-2.07 (m, 2H), 1.88-1.25
(m, 7H), 1.02-0.89 (m, SH).

Example 4(40)
(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(4-
carboxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane « hydrochloride

HO CH,
o
o; ,\: |

(@)

o H4C
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4.02 (dd, J = 7.8, 4.8 Hz, 1 H, 3.96-3.74 (m 2H),
3.56-3.36 (m 4H), 2.83 (s, 3H), 2.52-2.34 (m 2H),
2.28-2.08 (m 2H), 1.90-1.26 (m 7H), 0.95 (t, J = 7.2

Hz, 3H), 0.95 (d, J = 6.3 Hz, 3H), 0.94 (d, J = d4.83AUG 2005
. Hz, 3H). Exanple 4(17)

Tméﬁfﬂlz@(emdlm?orﬁm etandl= 2ot hyl propyl) - 9- (3, 5-di met
N RO SO 3 B e, 2y, ZPRMdet 7 Ha, 2H). 716 (¢, =

8.7tz 2)h 705 (e J 2810 HEHEH)TUGBR(s, RHH 4(Ch{dd, Jfo718, 4.5 Hz,

WSS e, BB EROUAE £ag 24 3t B, §202 0
213), AR 188 () SKAL)1,44-1526 (30 32H),10.9948)90 tM58HR. 38 (m

2H), 2.44 (s, 3H), 2.38 (s, 3H), 2.30-2.10 (m 2H)),
1.92-1.24 (m 9H), 0.96 (t, J = 7.2 Hz, 6H), 0.96 (d,
Exampled(d1, 3H), 0.95 (d, J = 6.6 Hz, 3H). - 103

(3 ALISQQDQ 5Eéf|6§!8133(2461%yl;6 )39-P315§ﬂ|m%thy5 -d(4-

mpﬁgquqngga%ypgﬁepg%ypap- -y’ImethyI) 1,4,9-triazaspiro[5.5]undecane

« Mydeddhiblidd, 4, 9-tri azaspi ro[ 5. 5] undecane

2hydroch| orlcple CH3 TLC. Rf 0.58 (chloroform nethanol =
10: 1) ; CD3CD) : 8 4.34-4.24 (m 4HGH4.01 (dd, J =
7.8, HhCS\ ; IANG. 92-3.68 (m  2H)/ 3.62-3.46 (m
4H), 2.74N2 60 AH), 2.53 (s, 3H),\2.50 (s, 3H),
2.24-2.06H (m 1. 88NL. 26CF_[n 1OH) 1.02-0.86 (m
9H). Exanple 4( < 3,

(
i oxo- 3- (2- met hyl propyl \-9- (3, 5 dlneth -1 yclopentylp
yrazol - 4-ylmethyl)-1, 479=\riaz undecane
2hydrochi oride CH3 Mjg) - CH3 uu

CH3

® 2HCI HaC
3

TLC:Rf 0.35 (chloroform:methanol = 10:1);

NMR (CDs;OD):5 8.01 (d, J = 8.7 Hz, 2H), 7.64 (d, J = 8.7 Hz, 2H), 4.34 (s, 2H),
4.03 (dd, J = 7.8, 4.8 Hz, 1H), 3.96-3.74 (m, 2H), 3.70-3.42 (m, 4H), 2.96 (s,
3H), 2.74-2.54 (m, 2H), 2.47 (s, 3H), 2.46 (s, 3H), 2.30-2.10 (m, 2H), 1.92-1.28
(m, 7H), 0.96 (t, J = 6.9 Hz, 3H), 0.96 (d, J = 6.6 Hz, 3H), 0.95 (d, J = 6.6 Hz,
3H).

Example 4(42)

(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-
((methoxycarbonyl)methylaminocarbonyl)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane
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a H3C TLC. Rf 0.53(chl orof orm net hanol = 10:1); NMWR
(CD30D):8 5.00-4.82 (m 1 H), 4.31 (s, 2H), 4.01 (dd,

J =7.5 45Hz, 1 H, 3.92-3.70 (m 2H), 3.62-3.46

(m 4H), 2.78-2.58 (m 2H), 2.55 (s, 3H), 2.53 ({8 AUG 208
3H), 2.32-2.04 (m 4H), 2.04-1.26 (m 13H), 0.98-0. 84
(m 9HCHIQAUG2 QL5 Exanpl e 4(20) (3S)-1-butyl-2,5-d

i oxo-3-(2 - | pro I)-9-(3,5-dirrgl_h l-1-(1, 1-

di met hyl et 1 ) pwr a Q?I4-yl met hyl ) - ¥, %

triazaspi r9[5. Jd&cane 2hydrocRl oride NH )-CH

ffff 2HCI O H3C
nmet hanol = 10:1);
(dd, J = 7.5, 4.5
3.58-3.36 (m 4H), 2Ne&
2.32 (s, 3H), 2.32-2.10
1.67 (s, 9H), 0.96 (t, J .
6.3 Hz, 3H), 0.95 (d, J 6.
(3S)-1-butyl-2, 5-dioxo-3-(2-net
5-di net hyl -1-(1- benzyl- oxycarbo
NVR) (5D 8lpb 7478 (dyet R 8L Hi, 2HY-T.4R4dad pi 8.0 [Hz, BH)NEF0(te) = 4.8

HZ A, 8340 for'ﬁSﬁigﬁ-m{@@ﬁ; 8Py £58YIn, 3%, e, 3t 3.62
(s52hih 3.80-3228 (Ma2KR-3100:2.48(m38H), 212831.2@ (m, 7H), 0.99-0.94 (m,
9H).

Example 4(43)
(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3-(3,5-dimethyl-1-phenylpyrazol-4-
yl)-2E-propenyl)-1,4,9-triazaspiro[5.5]undecane ¢« 2hydrochloride

CH3;

0

;--llll
NH >—CH3
* 2HCI

o H,C
NMR (CDCl,):3 7.56-7.32 (m, 5H), 6.54 (m, 1H), 6.38 (brs, 1H), 5.96 (m, 1H),
4.00 (m, 1H), 3.76-2.90 (m, 8H), 2.38 (s, 3H), 2.34 (s, 3H), 2.14-1.22 (m, 11H),
1.00-0.86 (m, 9H).

Example 5

(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-
(carboxymethylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane °
hydrochloride
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2H), 4.02 (dd, J = 7.8, 4.5 Hz, 1 H), 3.88-3.68 (m
2H), 3.58-3.36 (m 4H), 3.12- 2.90 (m 2H), 2.50-1. 28
(m 15H), 2.42 (s, 3H), 2.30 (s, 3H), 0.96 (t, J =
Hz, 3H), 0.95 (d, J = 6.3 Hz, 3H), 0.94 (d, J ‘1%&116
Hz, 3H). - 105 18 AUG 2005 Exanple 4(22)

(3S) - 1- HiOy| - 2, 5- di oxo- 3- (2- net hyl propyl ) - 9- (4- (( 4-
nmet hoxyphe t hylgam nocar bony )@r]ﬂwyl nmet hyl ) -1, 4, 9-
triazaspi (4] 5. 'lhuncane hydroc oride CH30 TLC Rf
0.50 (chl©rof ot hanol = 9:1) { NMR (CD30D): 8 7. 95

(d, J = 8.7 Hz, 2H)) 7(d, J=%.7 2, 2H, 7.27
(d, J = 8.7 Hz, 2 . , 2H), 4.51
(s, 2H), 4.42 (s, )5 4.8 Hz, 1
H, 3.91-3.72 (m 2N /53-3.35 (m
4H), 2.50-2.35 (m 2H) H,. 1.87-1.28
(m 7H), 0.94 (t, J = 7.

Hz, 3H), 0.93 (d, J = 6.6 Hz,

"(d\/, J=6.6
l e €H;
(3S)-1-butyl -2, 5-di BCL- (2- net |21 - (4- (3-

met hoxypr opyl am nocar bonyl ) phenyl 4,9-triazas
pi r o[ 5. asdkutianef thy dompblund ipdepareddn EbIMn@H@ 4742y (306 mg)

in%géf%%h%ﬂ{ﬁé%ﬁ?@ﬁ sﬁlné;d eé)u% ﬁ&ut@d}w@éﬁ?@%ﬁyoﬁoﬁgg%o 1

mps , Thedeactian puixtumriwas silrrpdg‘or 3 lours at ogan tempemtarezsThe
rebBlion HlixtuRe #As2oABehffatedHind thebsidie wad BfsohddAhGiddane.
4N hydrogen chloride / ethyl acetate solution was added to the solution. The
reaction mixture was concentrated and the obtained residue was added dioxane
and filtrated. The filtrate was concentrated and the obtained residue was
washed with diethyl ether and dried to give the title compound (62 mg) having

- the following physical data.

TLC:Rf 0.28 (butanol:acetic acid:water = 4.2:1);

NMR (CD3;0D):8 7.99 (d, J = 8.7 Hz, 2H), 7.70 (d, J = 8.7 Hz, 2H), 4.44 (s, 2H),
411 (s, 2H), 4.02 (dd, J = 7.5, 4.8 Hz, 1H), 3.94-3.74 (m, 2H), 3.56-3.36 (m,
4H), 2.48-2.32 (m, 2H), 2.28-2.08 (m, 2H), 1.88-1.30 (m, 7H), 0.96 (t, J = 7.2
Hz, 3H), 0.95 (d, J = 6.3 Hz, 3H), 0.94 (d, J = 6.3 Hz, 3H).

Example 6 _
(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3-(3,5-dimethyl-1-phenylpyrazol-4-

yl)propyl)-1,4,9-triazaspiro[5.5]undecane « 2hydrochloride
CHj;

(0

;--llll
NH >—CH3
* 2HCI

o] H,C
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2.27-2.10 (m 2H), 1.92-1.28
J 2 Hz, 3H), 0.94 (d, J = 6.6
Hz, 3H), 0.93 (d, J 6

(3S)-1-butyl -2, 5-d S M 30, Bxample 4(29) 15 auc ams
(Ehnethylpropyl) 9- FS 5-di met hyl - 1- (4-
met hoxycar (gm
spi ro[z&g]&(&%@éggﬁgéw roc%égé}é&ﬂéﬁ%&kém%&e%@3 8@@) n
mehars! (20 Fyllschatianwas added Y% palladigm on cafke 6}93  Pnder
an %tr?ﬂgséﬁ’ereJthler@gﬁ the rBactibriBixtare Was sﬂrr@d fior, 22hurs at
ro%tergﬁq;ratgr olbe i%ac(tl%nrg%u@eyq&? ifral edsﬂbrg%gl't@? @)rgrg)d

naﬁhkd) andl.tRé fiktrat@ was cottdentrated. (The Jbbtalﬁlea résidugWas murified by

colg%éhrpggtgg%&yﬁ §Ilga58§| {e@;(yl%cretaj ?Hglll_g 1§Ega5\‘8|tﬁe

solutionDhée obfaines) comipound in nmly@noiwﬁsoa drd GNN ragen Rf
ch@r@% / Ee?ﬁﬁ%cef’éé@%%’_tgronm:gﬂ@@ o %Qixt@re M\ﬁ%&r@@%@ecﬁand the

obtairgd (esidua-yas washed with diathyl e4h@oatyi ggeq R Ig_|zty tﬁejn’tlg(;

co&w&ou?\&b(%?n éinﬂ%tl’( Sgcl)lé\bd)ng h ca(c;%&t;@H% J197712Al_lzuc32
TL fO %ggﬁ fogmmgt]f*@ m "0 94 (d,( J = g T

le)(C[EmIﬂ 'E?(DG'ZSD ((I‘BSH);LMQ&MH -P= 752,4.2 Hz, 1H), 3. 86-3.68 (m,

2+ B3 §§ (FHthﬁ J@%E’é’nggs éﬁ}ﬂ(ﬁﬂ 3.74-2.48 (m, 4H), 2.46 (s, 3H), 2.35
(s, BH)pREB 26 (WY, dr80-1 Hcim. Tl 09 (t. 457 AeidaH), 0.96 (d, J
= 6.6'Hz, BH)! bS04 8lg°Hz] slplecane  3hydrochl ori de

3H), 2.50-2.35 (m 2H),
(m 9H), 0.94 (t, J =
i ox

e
6.
X0-

Example 7
© (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-(N,N-
dimethylaminocarbonyl)phenyl)pyrazol-4-ylmethy|)-1 4,9-
triazaspiro[5.5]undecane ¢ 2hydrochloride

O

CH;
HiC
|
CH3 N/N\>_tH3 (@)
H,C N >f ;...ul
NH
e 2HCI d

By the same procedure as described in Example 2 using the
compound prepared in Reference example 3(2) instead of the compound
prepared in Reference example 3, and using [4-(4-formyl-3,5-
dimethylpyrazolyl)phenyl]-N,N-dimethylcarboxamide instead of 3-formyl-6-
phenyloxypyridine, the title compound having the following physical data was
obtained.

TLC:Rf 0.59 (chloroform:methanol = 10:1);
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0--") HNN' /i CH3 S O 3HC TLC Rf 0.18 (ethyl
acetate: methanol = 3:1); NVR (CD30D):5 8.02 (d, J =
8.7 Hz, 2H), 7.74 (d, J =8.7 Hz, 2H), 4.31 (s,
4.10-4.00 (m 3H), 4.00-3.00 (m 16H), 2.70-2. 10%E) AUG 2005
4H), 2.48 (s, 3H), 2.40 (s, 3H), 2.10-1.90 (m 2H),

N Rg(@ﬂsdm & m%t@ J =09@G-|tt2H)J 758 (& JHz 9.8BHg, 2H) 94532(($, 2H),

4. Q]f( e J('ségéz i Ao rdm, gkﬁgé"ﬁgtﬁ?%’ m2H}P5%6-3.34

(Y, 2BY) 313 (@439;;;3 04>|(S|3H)| 2r6212.38 (m, 2H), 2.42 (s, 3H), 2.39 (s, 3H),

ny. I o[ 5. 5] undecan
2. %i Qa(fﬁa%c%‘l'g 1% %ﬁ_@ ﬁ%bé@éﬁs@q{ chl or of orm
met hanol = 10:1); NH CH3 O H3C - 108 18 AUG 2005 NWR
E 1_471759(m4H) 441(3 2H), 4.01 (dd,
Hz, 1H), 3. %CS 2H
6.9 Hz ByARp, sasnger@egyrﬁﬁdsﬁp}"b IEExample ‘LUé'"& they
co?r’é)spoﬁdlﬁa a?d@r?yde'ﬂerﬂ)dlwe@ ré@pe%t@&ly(msteadi)of [42-(@$or3ny44 5-

nh}yiq}%ag]]% heny%] N(ﬁndlmetmllcaoboxamldgoth%n?ollg\W?ng compounds

wér_afébté|nbdtyl 2, 5-di oxo- 3- (2- et hyl propyl ) -9-(4-(pi peri
di n-1- yl carbonyl)phenyl methyl)-1, 4, 9-
triazaspiro[5.5]undecane hydrochloride

Example 7(1)
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-(pyrrolidin-1-
ylcarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane «
2hydrochloride

0
CH,
I
N
NT (o)

NH

e 2HCI

TLC:Rf 0.53(chloroform:methanol = 10:1);

NMR (CD30D):8 7.72 (d, J = 8.7 Hz, 2H), 7.58 (d, J = 8.7 Hz, 2H), 4.33 (s, 2H),
4.05 (dd, J = 7.5, 4.5 Hz, 1H), 3.98-3.78 (m, 2H), 3.64-3.56 (m, 4H), 3.56-3.44
(m, 2H), 3.44-3.32 (m, 2H), 2.50-2.10 (m, 4H), 2.4 2 (s, 3H), 2.39 (s, 3H), 2.10-
1.88 (m, 4H), 1.88-1.10 (m, 15H), 1.10-0.90 (m, 5H).

Example 7(2)
(38)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-(morpholin-4-
ylcarbonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-triazaspiro[5.5]undecane *
2hydrochloride
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OCH3 HCA TLC R 0.60 (chloroform nethanol = 10:1);
NVR (CD30OD):S 7.69 (d, J = 8.4 Hz, 2H), 7.50 (d, J
8.4 Hz, 2H), 4.41 (s, 2H), 4.01 (dd, J = 7.5, 4.5 Hz,

1 H, 3.93-3.72 (m 4H), 3.55-3.30 (m 6H), 2.5718. A% 2005
(m 2H), 2.26-2.07 (m 2H), 1.90-1.44 (m 11 H),
1.44-1.26 (nQ 2H), 0.98-0.90 (m 9H). I'—‘:i<arrple 4(29)

- 3- (2- et hyl ropyl)-9-(4-(rmrpho|in-4-C 3

yl car rewhyl ) - 1, 4, 9-

triagaspi rp[ 5. 5) undgtane hydrochl ori ~\ O%3 O
HCI TUC R 59 Agh! 9Nof op@H3 et hafiol = 10:1); NWR
( CD3OD)N 7.69 (7 J NB8.™® ,2H) .55 (@, J =8.1
Hz, 2H), 4.41 (s, 2H), (dd, 8//4.5 Hz, 1
H, 3.93-3.55 (m.8H), A. .3 .55-2.36 -
109 (m 2H), 2.27- 2H¢B N 1. 44 ¥mi\5H)

1.44-1.28 (m 2H) 098090(m'
(3S)-1-butyl -

5- di oxo- 3- ( 2- rrethyl propyl) 9 (4 (N-me@hyl N- ( 2-
_2_

élﬁ‘d“%%%@%@f&?@ﬂgﬁﬂg%ﬁﬁy EoTIC ke poag | CoesPiITo
';EA zﬁla) 7. 6@17 @n, 4H).¢. 3_2} (s, W, dciSBEd), Jo= 8.584-F Hz, 1H),
3. 6 % igﬁim( BH d2 ;0.3 (s83|3|g 289 (d $)82%32LE.12 (m,

2Fd)d1%41‘rﬁ>@n 02@8@( Msd )zH) 405395(m 3H),
3.94-3.69 (m 2H) 3.60-3.37 (m 6H), 3.08 (s, 3H),

Example7(3
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-(2-(N,N-
dimethylamino)ethylaminocarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-

~ triazaspiro[5.5]undecane ¢ 3hydrochloride

CH, (o)
I!l CH,
HyC” \/\N
H
N CH
N7 X 3 o
H,C N ;....u
NH
¢ 3HCI

TLC:Rf 0.15 (chloroform:methanol = 10:1);

NMR (CD3sOD):5 8.07 (d, J = 8.1 Hz, 2H), 7.64 (d, J = 8.1 Hz, 2H), 4.31 (s, 2H),
4.05 (dd, J = 7.2, 5.1 Hz, 1H), 3.94-3.76 (m, 2H), 3.79 (t, J = 6.0 Hz, 2H), 3.66-
3.54 (m, 2H), 3.54-3.36 (m, 2H), 3.41 (t, J = 6. 0 Hz, 2H), 3.00 (s, 6H), 2.66-2.48
(m, 2H), 2.46 (s, 3H), 2.41 (s, 3H), 2.28-2.10 (m, 2H), 1.82-1.10 (m, 15H), 1.02-
0.86 (m, 5H).
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(m 2H), 2.26-2.05 (m 2H), 1.90-1.44 (m 5H),
1.44-1.26 (m 2H), 0.99-0.90 (m 9H). Example 4(31)
(3S)-1-butyl-2, 5-d ioxo-3-(2-methyl propyl)-9-(4-
(cycl ohexyl am nocar bonyl ) phenyl nethyl ) -1, 4, 9-tri pgags 2008
ro[ 5. 5] undecane hydrochl ori de 18 AUG 2005 HN HC a

E &7 0. 33(ethyl acetate: nmethanol = 10:1); NWR

d 69 J = 8. 1
(301Dl -2 5- %@xq-é-dvsf@hewiﬁ'sz/k%? -4 <m°7p'35|ru4

ylcbérboﬁylﬁﬁ\ehymyﬁp‘he@hheth%l)é’fm;ﬂ-ﬁﬁzésplrd{ﬁl)fu]uﬂdéc&n& -38
hviiidctibiide. 2- 28-2.06 (m 2H), 2.04-1.12 (m 18H), 0.95

; 9 Hz, 3H), 0.94 (d, J =6.3 , 3H), 0.93
(d, J = 3 Hz . Exanple 4(32) (39r "8-butyl-2,5-d
I 0X0- 3- ( 2- | pr Q-9-(4-(N, N
di met hyl am nos\NLEionyl ) phenyl nethyl )-1,\, 9-tri azaspiro]

acet 4t e: t hanol = 10 S 701 (d, J =

5. 5] uAdecyne hydr ochl ATTT a H3C TLZ Rf 0. 44 (et hyl
8.7 , 7.86 (d, @ (s, 2H),

4.02 (dd, J = 7.5, 4.8 Hz, (m 2H)

3.56-3.38 (m 4H), 2.72 (s, : 4 iy

2.28-2.06 (m 2H), 1.90-1.28 (m @H(t, .
L J

Hz, 3H), 0.95 (d, J = 6.3 Kl 3H, 0.4 (
Hz. 3H). - 111 18 AUG 2005 Exanple & 33)

TLC:Rf 0.60 (chloroform:methanol = 10:1);

NMR (CD3;0D):5 7.59 (d, J = 8.4 Hz, 2H), 7.48 (d, J = 8.7 Hz, 2H), 7.22-7.09 (m,
4H), 4.36 (s, 2H), 4.04 (dd, J = 7.5, 4.8 Hz, 1H), 3.88-3.34 (m, 14H), 2.52-2.34
(m, 2H), 2.28-2.08 (m, 2H), 1.81-1.10 (m, 15H), 1. 04-0.84 (m, 5H).

Example 7(5)
(3S)-1-butyl-2,5-d ioxo—3-cyclohexylmethyl-9-(4-methy|suIfonylphenylmethyl)-

1,4,9-triazaspiro[5.5]undecane ¢ hydrochloride

H5C CH
3 \S/o 3

o/
(o)
: N
N ST
o)

TLC:Rf 0.57 (chloroform:methanol = 10:1);

NMR (CD30D):5 8.08 (d, J = 8.4 Hz, 2H), 7.87 (d, J = 8.4 Hz, 2H), 4.50 (s, 2H),
4.03 (dd, J=7.5, 4.5 Hz, 1H), 3.94-3.76 (m, 2H), 3.52-3.36 (m, 4H), 3.15 (s,
3H), 2.56-2.38 (m, 2H), 2.26-2.08 (m, 2H), 1.80-1.1 0 (m, 15H), 1. 02-0.86 (m,
5H).
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(3S)-1-butyl-2, 5-d ioxo-3-(2- nethyl propyl)-9-(4-(4-

nmet hoxycar bonyl phenyl oxy) phenyl net hyl ) -1, 4, 9-
triazaspiro[5. 5] undecane hydrochl oride O CH3 flﬁl

CH3 TLC.Rf 0.50 (ethyl acetate: nethanol = 10:1); MG 2005
(CD30D):8 8.04 (d, J = 9.0 Hz, 2H), 7.63 (d,

J =
Exi&in 7.19 (d, J = 9.0 Hz, 2H), 7.08 (d, J =
= 7.5, 4.5 Hz, 1
55—‘1 b&':%t? ésﬂs 0@'0@%"3'3@5’@'(%@ 3.58-3.36 (m
mélh&lsuﬂon‘iﬁpﬁer%ﬂoiyjphéh?lméhﬁy)—1 ,£946azagpidfy.5]undesane 28
hy&éschf%eo'% (t, J =6.9 H, 3H, 0.95 (d, J = 6.3
' 7 0.94 (d, J = 6.3 Hz, 3H). Exanple 4(34)
(38)-1-bu| | - 247 ioxo 3- (2- et hyl progyf3-9- (3,
5- di \y
4-yl) @/raqpl - X
e 3hydro€hl or @
5:1); NVR CD3OD):S 4.
(dd, J = 7.8, 4.8 Hz, )
3.30-3.20 (m 2H), 2.93
2.44-2.28 (m 2H), N :
2.22-2.06 (m 4H, 1. 86- 1. 28 (M\ 7
9H). -112 1 8 AUG 2005 Ex3yg| e 4(35)
- butyl - 2, 5-di oxo- 3-
(2-met hyl propyl) - 9(35d|rrethyl 1(1 nmet hyl su I

A LSRRI L 5T o
NMR (CD30D):3 7.95 (d, J = 9.0 HZ 2H), 7.64 (d, 'J = 8.7 Hz, 2H), 7.25-7.18 (m,
4H), 4.39 (s, 2H), 4.04 (dd, J = 7.8, 4.8 Hz, 1H), 3.90-3.76 (m, 2H), 3.58-3.34
(m, 4H), 3.12 (s, 3H), 2.50-2.36 (m, 2H), 2.30-2.1 0 (m, 2H), 1.82-1.10 (m, 15H),
- 1.02-0.88 (m, 5H).

Example 7(7) ,
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-(2-(morpholin-4-
yl)ethylaminosulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-triazaspiro[5.5]undecane
« 3hydrochloride

H o
(\N/\/N\/S// CHs
O\) 0/ \©\
N’ 0

NH

® 3HCI

TLC:Rf 0.43(chloroform:methanol = 10:1),
NMR (CDsOD):5 8.06 (d, J = 8.7 Hz, 2H), 7.57 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
4.12-4.01 (m, 3H), 3.92-3.76 (m, 4H), 3.65-3.40 (m, 6H), 3.40-3.16 (m, 6H),
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O~ 2HCI TLC.Rf 0.36 (chloroform nethanol = 10:1);

NMR (CD3OD): 8 4.46 (m 1 H), 4.25 (s, 2H), 4.01 (dd, J
= 7.8, 4.8 Hz, 1 H), 3.92- 3.68 (m 4H), 3.60-3.42,(f
4 . 3.04-2.90 (m 2H), 2.89 (s, 3H), 2.62-2.46 ( G 2005

2.48 (s, 3H), 2.38 (s, 3H), 2.24-1.98 (m 6H),

15.19% 41('%8?{” 47338 3pf)9§§q §O3H hy%%%g?/@‘a?w? ?q%ho(m

@2(018@9“(
di met hyl am no) pr opyl am nosul fonyl ) phenyl ) pyrazol - 4-yl m
ethilg-ﬁ,4,9- triazaspiro[ 5. 5] undecane 3hydroch|oride
Ex , NH)-CH3 O H3C TLC.Rf 0.22

3$)C’ﬂ-|b®.| RM205-diowe-3-ayoloh@Ryimeting <043, Salimethyh-16- (agg;)m a
me]fﬁﬁalp@aag'a )G BRe Sy ge S yimleffy -4 8, £
triaza8pira|{555]pdedand « 3Bydrocloride(m 2H), 3.66-3.56 (m
2HC3 553 44 (m 2H), 3.27-3.18 (m 2H), 3 02 (t, I
6.3'Nf, 2YH), 2.89 (s, 6H), 2.70-2.52.(m CH3 H O CH
[ N N N/
// CH3

)/_\C ;
H,C N connil

NH
¢ 3HCI

TLC:Rf 0.43(chloroform:methanol = 10:1);
NMR (CD3;0D):8 8.01 (d, J = 8.7 Hz, 2H), 7.83 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
4.08-3.95 (m, 3H), 3.95-3.74 (m, 2H), 3.68-3.46 (m, 6H), 3.28-3.20 (m, 2H),
2.91 (s, 3H), 2.88-2.72 (m, 2H), 2.70-2.52 (m, 2H), 2. 51 (s, 3H), 2.42 (s, 3H),
2.26-2.08 (m, 2H), 1.82-1.10 (m, 15H), 1.02-0.86 (m, 5H).

Example 7(9
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(4-

methylsulfinylphenyloxy)phenylmethyl)-1,4,9-triazaspirof5.5}undecane °
hydrochloride

0 CHj
\
HaC

* HCI
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-113 18 AUG 2005 2H), 2.48 (s, 3H), 2.40 (s, 3H,
2.28-2.11 (m 2H), 2.00-1.28 (m 9H), 1.00-0.90 (m

9H). Exanple 4(37)

(38) 1- butyl - 2, 5-di oxo- 3- ( 2- et hyl propyl )-9-(4-(4- ?NAUG 205

TLtdI Rﬁom&(mmbﬂheﬁéﬂhahbbﬁhemF met hyl ) - 1 4,9-triazaspir

NIRRT P8 (e of P HE 00 1107 (987 b g, 75714 (m,

4I-{)®m 3H),74.68-(ddpd=(hb, 49 Hz, M), 3(88 3J72(rﬁ 2H)143.54-3.36

), gs’o“g( gH)?gzﬁ)&%?ﬁ’_&H%? ggﬁzj%&ﬁ @g')ﬂ)aé‘ 1% (m, 15H),
éZ-QzBGamoSHlm 4H), 3.28 (s, 6H), 2.62-2.44 (m 2H),
2.26-2.07 (m 2H), 1.90-1.26 (m 7H), 1.00-0.90 (m
9H) Exa l e 4(38)

yl - 2, 5-di oxo- 3- ( 2- et hyl propyl)-9- (3, 5-
gnmmwzsm&&&qm&w xylhé |m@5mmahM(42-

-(
%'a%'@%%%qﬁ)ﬁgbxﬁﬁ%gg ORYLRRRIY )gyr azol - 4-y

trigtgspirofh bhmdeeanéis 2bydReHiédde /CH3 O- CH3 NH }- CH3
O H3C TLC: Rf 0034 (chl orof orm net hanol : 28% aqueous

SOlngsn/Q anffonia = 100:10:1); CHj3
N
" N__CH,
20 ; (
HiC N 4€-mll
® 2HCI NH
O

TLC:Rf 0.41 (chloroform:methanol = 10:1);

NMR (CD3;0D):6 8.01 (d, J = 8.7 Hz, 2H), 7.60 (d, J = 8.7 Hz, 2H), 4.30 (s, 2H),
4,05 (dd, J=7.5,4.2 Hz, 1H), 3.92-3.68 (m, 4H), 3.66-3.42 (m, 6H), 2.70-2.50
(m, 2H), 2.45 (s, 3H), 2.40 (s, 3H), 2.28-2.08 (m, 2H), 1.82-1.10 (m, 15H), 1.02-
0.84 (m, 5H).

Example 7(11)
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(4-(2-
hydroxyethylaminocarbonyl)phenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane « hydrochloride
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114 18 AUG 2X15 NMR (CD3OD):8 8.04 (d, J = 8.7 Hz,
H, 7.81 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H), 4.02
dd, J = 7.8, 4.5 Hz, 1 H), 3.95-3.73 (m 2H),
.66-3.54 (m 2H), 3.54-3.43 (m 2H), 3.42 (s, 44§ AUG 2009
.01 (s, 6H), 2.85 (s, 3H), 2.68-2.52 (m 2H), 2.50

, 2.29-2.10 (m 2HGHsl. 90-1. 28
5). Exanmpl e 4(3

p|)-9- 2 4-((N, N-
di am no) et hyl ) phe
azaspi ro[ 5. 5] undecane rchlorlde
CH3 2HCI NH. )-CH3 O
(chl or of orm net hanol : 28% agqueous—R
100: 10: 1); NWR (CD3OD): 8 7 62 (d,
7.53 (d, J = 8.7 Hz, 2H), Il-l?l
2H), 4.30 (s, 2H), 4.00 (dd. 7.8,
388368(m2H) 354338(m4H) 286(3
_24@'&;) 26207(m2|—|),188125
TLﬂ-IBf013Q) re@fmvrmemno Extiiplie 4(40) (3S)-1-butyl -
OD»ODRs V%&Q%ingm HepIH),-7958 4d,(J= 8.7 Hz, 2H), 7[16 d J=
yl.0 Y, aspi
Bﬁﬁaéﬁéwﬁ%po%@ﬁ%%@ﬂ%@ 2y 4 D347 8l 25 e
1H), 3.90-3.70 (m, 2H), 3.70 (t, J = 6.0 Hz, 2H), 3 .568-3.46 (m, 2H), 3.50 (t,J—
6.0 Hz, 2H), 3.42-3.34 (m, 2H), 2.44-2.30 (m, 2H), 2.30-2.08 (m, 2H), 1.82-1.12
(m, 15H), 1.02-0.84 (m, 5H).

Example 7(12)
. (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(4-(pyrrolidin-1-
ylcarbonyl)phenyloxy)phenylmethyi)-1,4,9-triazaspiro[5.5]undecane

hydrochloride
0 ' CH;

ST

H
* HCI

TLC:Rf 0.25 (ethyl acetate:methanol = 10:1);

NMR (CD3;0D):6 7.59 (d, J = 8.7 Hz, 2H), 7.59 (d, J = 8.7 Hz, 2H), 7.16 (d, J =
8.7 Hz, 2H), 7.10 (d, J = 8.7 Hz, 2H), 4.37 (s, 2H), 4.05 (dd, J = 7.5, 4.8 Hz,
1H), 3.90-3.74 (m, 2H), 3.62-3.36 (m, 8H), 2.48-2.08 (m, 4H), 2.04-1.08 (m,
19H), 0.96 (t, J = 7.2 Hz, 3H), 1.04-0.84 (m, 2H).
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18 AUG 335 TLC:Rf 0.25 (chloroform nethanol = 1);
MR (CD3OD):S 8.03 (d, J = 8.7 Hz, 2H), 7.58 (d J:
7 Hz, 2H), 7.16 (d, J = 8.7 Hz, 2H), 7.05 (d, J =
7 Hz, 2H), 4.32 (s, 2H), 4.01 (dd, J = 7.8, 4. B8 HUG 208
1 H, 3.84-3.64 (m 2H), 3.52-3.35 (m 4H), 2.48-2.3 2

ExémE@@m:)Z 27-2.10 (m 2H), 1.90-1.44 (m 5H

(38x5puty! 5#8)@-50cyclohexyl9m§tﬂyl & (3 %’glmeﬁﬁ%(f 4(41)

(c@lmaiywn&nbaumgmwhahpwr)azar4:ylr{5exzwlet n%gh I1 411-4 o
nocar bon razo me

trlngfgﬁ ﬁ‘% 8 'f %E}@'&éb@%’%chl or i ée 0 H)?iC) CH3 r

(cmoroform met hanol = 10: 1), NWR
-~o 8.7 Hz, 2H), 7. ]"Gd J =287
, 4% 403(dd J = 4.8 Hz, 1
370342(m 4 ,2.96 (s,
H), 4254 HgH), 2446 (s, 3H),
2.30-2.10 (m 2H) 2‘8 (m 7H),{0.96@t, J

6.9 Hz, 3H), 0.96 (d J
6.6 Hz, 3H). Exanple 4(A2)
(3S)-1-butyl -2, 5- di oxXd;G- ( 2-
( (et hoxycar bonyl ) net hyl am nocar b

4,9- triazaspiro[5.5] undeoachlSAUGZOso
CH3

97/(d, J
|)-9-)nu
!9 th -1,
NH C
TLC:Rf 0.42 (chloroform:methanol = 10:1);

NMR (CD30D):6 8.03 (d, J = 8.7 Hz, 2H), 7.70 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
4.05 (dd, J = 7.8, 4.8 Hz, 1H), 3.92-3.72 (m, 2H), 3.68-3.58 (m, 2H), 3.56-3.44
(m, 2H), 3.06 (m, 1H), 2.68-2.50 (m, 2H), 2.47 (s, 3H), 2.41 (s, 3H), 2.38-2.08
~(m, 2H), 1.82-1.06 (m, 25H), 1.02-0.86 (m, 5H).

Example 7(14)
(38)-1-butyl-2,5-dioxo-3-cyclohexylmethy!-9-(3,5-dimethyl-1-(4-(3-
methoxypropylaminosulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane ¢ 2hydrochloride

CHj

NH

® 2HCI

TLC:Rf 0.48 (chloroform:methanol = 10:1);
NMR (CD30D):$ 8.01 (d, J = 8.4 Hz, 2H), 7.74 (d, J = 8.4 Hz, 2H), 4.31 (s, 2H),
4.05 (dd, J = 7.8, 4.8 Hz, 1H), 3.92-3.72 (m, 2H), 3.68-3.58 (m, 2H), 3.56-3.46
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NVR (CDCI3):8 7.78 (d, J = 8.1 Hz, 2H), 7.42 (d, J =
8.1 Hz, 2H), 6.70 (t, J =4.8 Hz, 1 H, 6.40 (brs, 1
H, 4.26 (d, J = 4.8 Hz, 2H), 3.96 (m 1 H), 3.8H§ AUG 2008
3H), 3.62 (s, 2H), 3.50-3.28 (m 2H), 3.00-2.48 (m
8H), 2.26-1.20 (m 7H), 099094(m 9H). Exanple

(m%ﬁig)%é@ Y= ELq Mz: QH 53§6 ). 2,98 (t, J = 6.9 Hz, 2H), 2.72-

o
2 Entsnrdht), 2 Sty 24!?0&@ &6@09(%@@)182110<m 15H),
1_@{))381_%“4, %—g_rl azaspl ro[ 5. 5] undecane 2hydr ochl ori de
CH3 NVR (CDCl 3):8 7.56-7.32 (m 5H), 6.54 (m 1
H, 6.38 (brs, 1 H, 5,96 (m 1 H), 4.00 (m 1 H,

Exa (m ?H) 2.38 (s, 3H), 2.34 (s, 3H),
@ng‘buﬁ%?ﬁ% SibionshyPieiy o Moy BERpGimethyi-

149&rlbza§mm[51§5ﬂtmde¢aoar'mydy¢9 horide/| net hyl )-1, 4, 9-tri aza
spl ro[ 5. 5] undecar@ hydrochl oriGld; - 117 1 8 AUG 2005

HCI NHH ¥/ O H3C To a sqfution of the compound

prepared | 3 xaltRl e 4(42) (106 XYy) in nethanol (3 m)
was added 5N aqueetts\sol uti on of sodi um hydroxi de (0.1
m ). The reactiq ‘ irregy for 3 hours at

room t enper at ur e\ m xydre was

concentrated and sol ved i n di oxane.
et at e).spjuti on was

NH

4N hydrogen chl ori de
added to the solution. Thg

* HCI d

TLC:Rf 0.15 (ethyl acetate:methanol = 10:1),

. NMR (CD30D):5 7.85 (d, J = 8.7 Hz, 2H), 7.81 (d, J = 8.7 Hz, 2H), 4.47 (s, 2H),
4.05 (dd, J = 7.2, 4.8 Hz, 1H), 3.94-3.76 (m, 2H), 3.58-3.36 (m, 4H), 2.83 (s,
3H), 2.54-2.34 (m, 2H), 2.18-2.06 (m, 2H), 1.82-1.10 (m, 15H), 0.96 (t, J = 7.5
Hz, 3H), 1.06-0.86 (m, 2H). |

Example 7(16)
((3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9~(3,5-dimethyl-1-propylpyrazol-4-

ylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢ 2hydrochloride
CH,

%%Qﬁr "

TLC:Rf 0.61 (chloroform:methanol = 10:1),
NMR (CD;0D):5 4.28 (s, 2H), 4.13 (t, J = 7.2 Hz, 2H), 4.05 (dd, J = 7.5, 4.5 Hz,
1H), 3.88-3.72 (m, 2H), 3.60-3.38 (m, 4H), 2.62-2.32 (m, 2H), 2.46 (s, 3H), 2.42
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reaction m xture was concentrated and the obtai ned

resi due was added di oxane and filtrated. The filtrate
was concentrated and the obtai ned resi due was Shﬁ&'zms
with diethyl ether and dried to give the title

conmpound (62 ng) having the follow ng physical data.

(sTLaQ R, 2@-2268 gﬂaupﬂw 9a91eea Qmaq vﬂigbmbsr(t 3 4722 iLDz eNW 06-

0. )444(s 2H), 411(s 2H) 402(dd et
7.5 4.8 Hz, 1H, 3.94-3.74 (m 21, 3 56-3.36 (m
4 §/2.32 (m 2H), 2.28-2.08 (m 2H), 1.88-1.30

.96 (t, J =7.2 Hz 3H), 0.95 (d, J = 6.3
(38)-1- I31H)ll-2£5 Qidx o8- cyblmayb'nemyl-Ql-(B 5-Hiraetblyk 1-@thylpyrazol-4-

VERE! P Hasasplhold Sifagears TahldioRhidde) -9 (3 (%

yl) pr opyl) 1, 4 9-triazaspiro[5.5 Ca'F!aecane

2hydrochl oride 2HCI CH3 - 118 8AUGR288S To a

sol uti on of the conpound preparedy in Exanple 4(43) (85
]e@l ation/was added 5%

at nrosphere of

rred for 22

hydr ogen, the reac
hours at roomte#per
filtrated throlip® Celit
filtrate was concentrat ed. j
purified by colume@H@imat ograpidy on silj
(ethyl acetate: nethanol :
t he obt ai ned conpound i n net hanol

TMWfQE@ﬂ(cH&Ho%mﬂﬁwe/thﬁHM1@q tate solution. The

NPEE (Rl S A G 4G é%?xff&%ﬁds 4l wz‘p’%ﬁ 5%8-3.70 (m,
- 24, %@Z-Bﬂadmlm)TQOTleﬁﬂd(nﬁ %HF)5$ oL@ﬁEﬁa{]ngmV\E 2g9-2.06
“’?% 9%&%%%&;&3%9%%9(5 S BHy . 4. 03 (dd J =

7.2, 4.2 Hz, 1 H), 3.86-3.68 (m
Example 7(18)
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-cyclopentylpyrazol-

4-yImethyl)-1,4,9-triazaspiro[5.5]undecane ¢ 2hydrochloride
CH;

® 2HCI

TLC:Rf 0.49(chloroform:methanol = 10:1);

NMR (CD3;OD):6 5.02-4.82 (m, 1H), 4.33 (s, 2H), 4.04 (dd, J = 7.5, 4.8 Hz, 1H),
3.90-3.70 (m, 2H), 3.64-3.48 (m, 4H), 2.80-2.60 (m, 2H), 2.58 (s, 3H), 2.57 (s,
3H), 2.36-1.08 (m, 25H), 1.04-0.84 (m, 5H).
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2H), 3.66-3.40 (m 4H), 3.30-3.16 (m 2H), 2.74-2.48
(m 4H), 2.46 (s, 3H), 2.35 (s, 3H), 2

3 8- 1.
4H), 1.90-1.24 (m 7H), 0.97 (t, J = 7.2 Hz, 3H),

(d, J =6.6 H, 3H), 0.95 (d, J = 6.6 Hz, 1% Ac 2
Exanple 7

Ex el7@Yy Y| - 2, 5- di oxo- 3- cycl ohexyl met hyl - 9- (3, 5- di net '
_‘f§| i— f(i ZﬁN,. N- . ,
(SPriebulyl-2o-disxardbeysiohprdmethyndr @ Sdimethyhd«(Ay(By(merrhajin-4-
yl)prépylaiaduifohfl) phermdpsrasol-L2nktegith g ode H3C By the
t.same {Jﬂr‘g%ﬁu e as "d:ﬁTSY%IQﬁd N Exanple 2 using the
NagATRIRe 'E{%ﬁa@& i PRI exanpl e 3(2) instead of
dA(e\aonpound prepared in Reference exanple 3, and
[4-(4-forHyl -Q, 5-

sin
Ljiﬁr?)"wu ) phenyl ] - N, N-di net hyl car boxGHg de

[ ead™>of S™or - 6-8henyl oxypyri dine, the title
compound havi ng bﬁe ' ng physi cal data was

obt ai ned. TLC. Rf "0.5% hanol )= 10:1);
119 1 8 AUG 20 NMR (CNzQD)N 31 =A. :
2H), 7.58 (d, J = 9.0 Hz, 2

(dd, J =7.8, 4.5 Hz, 1 H)

3.66-3.58 (m 2H), 3. 46-3 34 (m )
3.04 (s, 3I(—|), Z%Z-Z.SS(FnEéZFé, AN (s,

(s, 3H, 2.32-2.14 (m 2H), 1 1.1
1.02-0.88 (m 5H). Exanple 7(1’%1) By t
procedure as described in Exanple 7 using the
cor resgondi nga al dehyde derivatives respectively

TLGRIELA0 (ethylhagetatesneiharg) 5-3:1);

N]pi | D}(?]D)’:B%Z.@i )(J%%Jab%m-iz, Ew?.z?hgﬁavp%e@gmﬁ (8e2H),
4,084 88 o aES B 0825 50 (55 980 o Bboh R warhy 249 E53H), 2.40 (s,
318), &.08:4198 (M 2K), (1851015 (] 15H)-1.10-0.90 (m, 2H), 0.95 (t, J = 7.2
Hz, 3H).

Example 7(20)

(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(N,N-
dimethylaminosulfonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane
hydrochloride

CHj

(@

N ;--ll“
: '>—NH
® HCI 4

TLC:Rf 0.60 (chloroform:methanol = 10:1);

-130 -



yl car bonyl ) phenyl ) pyrazol - 4-yl nmethyl )-1,4,9-tri azaspir

o[ 5. 5] undecane 2hydrochl oride TLC Rf

0. 53(chl orof orm net hanol = 10:1); NVR (CD3QD): 8 74182AUG 2008

(d, J =8.7 Hz, 2H), 7.58 (d, J = 8.7 Hz, 2H), 4.33

(s, 2H), 4.05 (dd, J = 7.5, 4.5 Hz, 1 H), 3.98-3.78

5 4 2

Nl\gﬁ‘&;‘ﬁgb %ﬁ Qiglgoﬁibz%ﬁzﬁa ﬁgﬁ— 8(4MHz: (QH) 4 ﬁl)s (s, 2H),
4.04 @, U= 7.’41,1)4 5 izl21dH),13 84-3.76 (mrn)ZH),l §§-3_L 3@(("1 rﬂ\H)lgﬂS1 (s,
::ggé%soz 28 ﬁmzl-ﬁsz 2859 hﬁ27-()2)l 83-1. 10(m|15H) 108085 (m

SQPQ@P ﬁa@éﬁv)pﬁ oxo - cycl’'ohexyl met hy (3.5-d

yl car bonyl ) phenyl ) pyr azoI 4-yl methyl )-1, 4,9-triazaspir
Q%@wgcane 2hydrochl oride - 120 18 AUG 21115
3(chl orof orm net hanol = 10:1); NWR (CD3OD): 8
(39)-8 putylem(dioxsBicyclorexyimethpk§- (a4pyrolidimi-) = 7.5,
2.
ylcérﬁ%ﬁ?)sqh%gmetﬁ% 8- tﬁgf_égﬁlfojfg?) n 1 2c§f\e R&ir é&loﬁﬂﬁ
1.84-1.10 15 b 1 02-0.86 ( . Exanple 7(3)
(3S)-1-bu

5-di oxo- 3- ohe
N-

di net hyl am no) et gocar bonyl\ phe ) pyrazol - 4-yl ne
thyl)-1, 4, 9- trlaz . 3hydrochl ori de
: o
= 8

et hyl - 9- (3, B di met hyl - 1- (4- (2- (N,

CH3 0 CH3 | . form met hanol
= 10:1); NWR (CD3CD):S 80 , 2H), 7.64
(d, J = 8.1 Hz, 2H), 4.31 (%

. TLC:Rf 0.59(chloroform:methanol = 10:1);

NMR (CD30OD):5 7.68 (d, J = 8.7 Hz, 2H), 7.63 (d, J = 8.7 Hz, 2H), 4.41 (s, 2H),
4.04 (dd, J=7.5, 4.5 Hz, 1H), 3.92-3.73 (m, 2H), 3.60 (t, J = 6.9 Hz, 2H), 3.55-
3.34 (m, 4H), 3.45 (t, J = 6.9 Hz, 2H), 2.56-2.36 (m, 2H), 2.27-2.07 (m, 2H),
2.06-1.84 (m, 4H), 1.83-1.10 (m, 15H), 1.06-0.83 (m, 2H), 0.95 (t, J = 7.2 Hz,
3H).

Example 7(22)

(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(4-(N,N-
dimethylamino)phenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
2hydrochloride

HyC, CH,
H,C

NH
® 2HCI
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4.05 (dd, J = 7.2, 5.1 Hz, 1 H), 3.
3.79 (t, J = 6.0 Hz, 2H), 3.66- 3.
354336(m2H) 3.41 (t, J = 6.

H, 2.66-2.48 (m 2H), 2.46 (s, 3
228210(m 2H) 182110(m 15H)

f 0.5 e 7(4)
QE?QE# ) oX°4|-%) 5 % ery'grwzy 2H()9 4 & S 4z,
M) wda@nm-v)pm(axuaxykphsnwmﬁt hy mmm aZey @8.623%40

m%%b Rl e Har 8P .24 @@@@F S5 4945, 15H),

1.02-0.86 tmHBH).2H), 7.48 (d, J = 8.7 Hz, 2H), 7.22-7.09
(m 4H), 4.36 (s, 2H), 404(dd J =75 4.8 H, 1
, 3.88-3.34 (m 14H), 2.52-2.34 (m 2H), 2.28-2.08

Jam&&ﬂ)(z_ﬂ8lllo(m 15H), 1. 04-0.84 (m 5H).

(3§)(-3|ngjxtgl %%5(3'0% Q&ﬂ |rpgt5|yl- met hyl sul f on

phenyl e
(cydiohegxy! qmmogaqurwi)agsnvlme;hﬂ? rﬂjgctﬂﬁéaSP' Masanee
hydfodhl&lide CH3 O \  HC TLC Rf 0.57 (chl oroform
met hanol 841); NWVR (CD3CD): 8 8.08 (d, J = 8.4 Hz,
2H), 7.87 = 8.4 Hz, 2H), 4.50 (s, 2H), 4.03
(dd, J = £.5 Hz, 1 H), 3.94-3.76 (m 2H),
3.52-3.36 Ym<4H), G.15 (s, 3H), GH56-2.38 (m 2H),
226208(mH 1.80-1.1 0 (m/15H), 1. 02-0.86 (m
5H). -122

NH

¢ HCI

TLC:Rf 0.38 (chloroform:methanol = 10;1);

NMR (CD;OD):5 7.91 (d, J = 8.1 Hz, 2H), 7.68 (d, J = 8.1 Hz, 2H), 4.42 (s, 2H),
4.03 (dd, J = 7.5, 4.5 Hz, 1H), 3.90-3.72 (m, 3H), 3.52-3.36 (m, 4H), 2.56-2.38
(m, 2H), 2.24-2.06 (m, 2H), 2.00-1.10 (m, 25H), 1. 04-0.86 (m, §H).

Example 7(24)
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-
methoxycarbonylphenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane *
2hydrochlorideundecane * 2hydrochloride
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18 AUG 2005 Example 7(6) (3S)-1-butyl-2, 5-dioxo-3

- cycl ohexyl net hyl -9- (4- (4-

nmet hyl sul f onyl phenyl oxy) phenyl et hyl ) -1, 4, 9-
triazaspiro[5.5]undecane hydrochl oride CH3 O A 205
11 0 HA TLC R 0.57 (chloroform nethanol = 10:1);
NVR (CD30OD)Q8 7.95 (d, J = 9.0 Hz, 2H), 7.64 (d, J =

8.7 Hz, 2H)|| 7.25-7.18 (m 4H), 4.3CHs, 2H), 4.04
(dd, dp™° L1 H), 3.90-3.786 (m 2H).
3.58-§H®" (m 3.12 (s, 3H), 2.50-2.36 (m 2H),

2.30-2.1 0 (m

1.8N1. 1@ 15, 1.02-0.88 (m
5H). Exanple 7 7 “Jn

N° N

hyl - 1- (4- (2- (nor phol i

O .
hyl//9- (3, 5- di net

yl) et hyl am nosul f oriy@ phen 4-yl fyebinyl )-1,4,9
-triazaspiro[ 5. 5] undecane 3hy ided H O

N, 0o, ~NHS/ rlloo,~ O_ O4 3 H

0. 43(chl orof orm net hanol "="10:1); VR (CD30X 3. 06

(d, J = 8.7 Hz, 2H), 7.57 (d, J = 8.7 Hz, 2H),
TL§CS:Rf %'._33(ethyl acetate:methanol = 10:1);
NMR (CDs0D):5 8.18 (d, J = 8.7 Hz, 2H), 7.64 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
4.05 (m, 1H), 3.94 (s, 3H), 3.94-3.45 (m, 6H), 2.70-2.50 (m, 2H), 2.46 (s, 3H),
2.41 (s, 3H), 2.30-2.10 (m, 2H), 1.85-1.10 (m, 15H), 1.10-0.90 (m, 2H), 0.95 (t, J
= 6.9 Hz, 3H).

Example 7(25)

(38)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(3-

" methoxypropylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
hydrochlorideundecane ¢ hydrochloride

CH,0
_\_\ )

HN

CH;,
2 (0]
N ;-III"
: '>'—NH
¢ HCI 4

TLC:Rf 0.18 (ethyl acetate:methanol = 10:1);

NMR (CD;0D):8 7.93 (d, J = 8.4 Hz, 2H), 7.69 (d, J = 8.4 Hz, 2H), 4.44 (s, 2H),
4.04 (dd, J = 7.5, 4.8 Hz, 1H), 3.92-3.74 (m, 2H), 3.58-3.36 (m, 10H), 3.35 (s,
3H), 2.54-2.36 (m, 2H), 2.28-2.06 (m, 2H), 1.94-1.08 (m, 15H), 1.04-0.84 (m,
2H), 0.95 (t, J = 6.9 Hz, 3H).
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4.12-4.01 (m 3H), 3.92-3.76 (m 4H), 3.65-3.40 (m

6H), 3.40-3.16 (m 6H), - 123 1 8 AUG 2805 2.64-2.44

(m 2H), 2.48 (s, 3H), 2.41 (s, 3H), 2.28-2. 12 (m

2H), 1.84-1.10 (m 15H), 1.02-0.86 (m 5H). Ex

28 T4Phls 208
E){a E ]T tyl -2, 5-di oxo- 3-cycl ohexyl net hyl -9-(3, 5-d

= (4-( 4-
(3 Hautpl'r%§$@Q§¢r31cmlmﬁwbn9ﬂhybﬂéﬁ3(NywﬂwﬁN-(Zr(swri@my|

0 .

PO eI gy hacise
2hy Eﬁﬁ%ﬂ seanag2hydemchloride 1) NVR (CD3OD): 8 8. 01

(d, J Hz, 2H), 7.83 (d, J = 8.7 Hz, 2H), 4.31

(s, 2 8-3.95 (m 3H), 3.95-3.74 (m 2H),

3: 68- 3. X 6H), 3.28-3.20 (m 2H), 2.91 (s, 3H),

2.88-2.72 (N 2H), 2.70-2.52 (m 2H), 2. 51 (s, 3H),

2.42 (s, 3H) =R 26-2008 (m 2H), 1.6H31.10 (m 15H),

1.02-0.86 (m 5 fample 7(9) (3S-1-butyl-2, 5-d

I oxo- 3-cycl ohexy)t | -9-(4-(4-

met hyl sul fi nyHa@enyl o)sehenyl nethyl) -1, 4, 9-tri azaspir

o[ 5. 5] undecane hyd §ride 0 /-0 CHB3p HIC HA

- 124
-annl)

NH

4

® 2HCI

TLC:Rf 0.27 (ethyl acetate:methanol = 10:1);

. NMR (CD30D):3 8.81 (m, 1H), 8.59 (m, 1H), 8.16-7.94 (m, 2H), 7.71 (d, J=7.8
Hz, 2H), 7.42 (d, J = 7.8 Hz, 2H), 4.40 (s, 2H), 4.06-3.70 (m, 5H), 3.60-3.36 (m,
6H), 3.09 (s, 3H), 2.72-2.42 (m, 2H), 2.26-2.02 (m, 2H), 1.84-1.14 (m, 15H),
1.06-0.84 (m, 2H), 0.95 (t, J = 6.9 Hz, 3H).

Example 7(27)
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-((4-
methoxyphenyl)methylaminocarbonyl)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane * hydrochlorideundecane ¢ hydrochloride

cmo—@-—\ (o CH;
H

e HCI

TLC:Rf 0.38 (chloroform:methanol = 10:1);
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18 AUG 2005 TLC: Rf 0.53(chl orof orm net hanol =
NVR (CD3QD):57.74 (d, J = 9.0 Hz, 2H), 7.62 (d,
8.7 Hz, 2H), 7.25-7.14 (m 4H), 4.37 (s, 2H), 4.04
(dd, J = 7.5, 4.5 Hz, 1 H), 3.88-3.72 (m 2H), 18 AUG 2008
3.54-3.36 (m 4H), 2.80 (s, 3H), 2.52-2.36 (m 2H),

NR/IFQ@CQ:,@D%(?"% %H)J =B.60zL 219, 1.89 (d5k=9.0HA2H). 24 @ J =

087k, E5E B (0 U0 B O3, 2 e 5 2 e . BH) oA DA =
75}/]4 5]-Hé41|€|? -3.92-3.78 (m, 2H 3.77 (s, 3H), 3.56-3.36 (m 4H) 2.52- 2 34

(2 2 szfﬁﬂf‘%ﬁ%“?é’%ﬁd@?&ﬁ”)/é%)ﬁﬁo@%@r%m@%%% (64 =

79@12,,3H),, ,, TLC.Rf 0.41 (chloroform nethanol = 10:1);
NI\/R(CDS(I)) 58.01 (d, J =8.7 Hz, 2H), 7.60 (d, J =
7 Hz, 2H), 4.30 (s, 2H), 4.05 (dd, J = 7.5, 4.2 Hz,

_!__tap;le_?iZQi 3.68 (m 4H), 3.66-3.42 (m 6H), 2.70-2.50
3@)11 Bhl)yl 25- &éxé%-cy?&lah &ﬂ@t@ﬁ - '1)1 .28-2.08 (m

2- 0 e
nglQpry %gpy[p gny y@ienylmethyl) 1,4,9 trlgzasplro[S 5]undnc§:ane .
hydrdclaiseide- cycl ohexyl nmet hyl - 9- (4- (4- ( 2-
hydr oxyechyl am.nacar bonyl ) phenyl oxy) pt‘@p%l met hyl ) -1, 4,
, M\undecane hydrochl e 1 8 AUG
2003 HO TPC : Ioroform met Manol = 10:1); NWR

10:1);
J =

( CD3QCH; ) J=8.7
Hz, 2H), 7.16 (d, = 9.
Hz, 2H), 4.37 (s, 2H),

H, 3.90-3.70 (m 2H),

3.58-3.46 (m 2H), 3.50 (t

3.42-3.34 (m 2H), 2.44-2.30 (

2H), 1.82-1.12

* HCI

TLC:Rf 0.54 (chloroform:methanol = 10:1);

NMR (CD3;0D):5 8.04 (d, J = 9.0 Hz, 2H), 7.63(d,J=9.0Hz,2H),7.19(d,J =
9.0 Hz, 2H), 7.08 (d, J = 9.0 Hz, 2H), 4.38 (s, 2H), 4.05 (dd, J = 7.5, 4.5 Hz,

1H), 3.90 (s, 3H), 3.88-3.72 (m, 2H), 3.58-3.38 (m, 4H), 2.58-2.38 (m, 2H), 2.28-
2.08 (m, 2H), 1.84-1.08 (m, 15H), 1.06-0.86 (m, 2H), 0.96 (t, J = 7.2 Hz, 3H).

Example 7(29)
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-
methoxyphenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢
2hydrochloride
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(m 15H), 1.02-0.84 (m 5H). Exanple 7(12)
3S) - 1- butyl -2, 5-di oxo- 3-cycl ohexyl net hyl - 9- (4- (4- (pyrr
olidin-1 - ylcarbonyl)phenyloxy)phenyl nethyl)-1,4,
triazaspiro[5.5]undecane hydrochl oride O CH3 118CAUG 2008
TLC. Rf 0.25 (ethyl acetate: nethanol = 10:1); NWR
(CDBCD):i%OI 59 (d, J = 8.7 Hz, 2H),CH359 (d, J = 8.7

)16

Hz, 2HGC = 8.7 Hz, 2H),/7.10 (d, J = 8.7
Hz, 2H), 4.3 H, 4.05 (dd, J X 7.5, 4.8 Hz, 1
H), 3.90-3. 74 PH) N3.62(§HS6 (m 8H) 2.48-2.08
(m 4H), 2.04-RN08 ‘N 7.2 Hz,
3H), 1.04-0.84 (m oH . 126 18 AUG 2oo %xarrple 7(13)
(3S)-1-butyl-2,5-d ig

-cycl ohexyl rret hyI +Hd 3, 5-di
(cycl ohexyl am nosul ¥ onyl ) phenw ) py,

4,9- triazaspiro[b. 5] u dr, Nb;
[l CH3 | -Nrw_ Q%@F\’f 0.42@'chl orofa
nmet hanol = 10:1); NI\/R (Cb30D): 8 8.03 (d, J
2)—%{, 7.70 (]d, J =8.7 Hz, 2H), 4.31 (s, 2H),
TLGRT 040 (chigroformgmaghanol = 10:3):92-3. 72 (m 2H),
NMROE3:08):.6 M42{d), J SOTOHS; 2H), 7.12 (d, J = 9.0 Hz, 2H), 4.33 (s, 2H),
4.06 (dd, J = 7.5, 4.5 Hz, 1H), 3.96-3.76 (m, 2H), 3.88 (s, 3H), 3.68-3.40 (m,
4H), 2.68-2.48 (m, 2H), 2.45 (s, 3H), 2.38 (s, 3H), 2.32-2.08 (m, 2H), 1.84-1.12

(m, 15H), 1.06-0.84 (m, 2H), 0.97 (t, J = 7.2 Hz, 3H).

Example 7(30)
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(1-methylpiperidin-

4-yl)pyrazol-4-yimethyl)-1,4,9-triazaspiro[5.5]undecane * 3hydrochloride
CHj3

H c
3 \O\ ’ :
CH
N/ 3

NH

Z

® 3HCI

TLC:Rf 0.18 (chloroform:methanol = 5:1);

NMR (CD3;0D): 4.58 (m, 1H), 4.21 (s, 2H), 4.03 (dd, J = 7.5, 4.5 Hz, 1H), 3.86-
3.42 (m, 8H), 3.32-3.20 (m, 2H), 2.93 (s, 3H), 2.70-2.50 (m, 2H), 2.50-2.26 (m,
2H), 2.45 (s, 3H), 2.33 (s, 3H), 2.24-2.04 (m, 4H), 1.82-1.06 (m, 15H) , 1.02-
0.86 (m, 5H).

Example 7(31)

(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(1-
methylsulfonylpiperidin-4-yl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢
2hydrochloride
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(m 2H), 3.06 (m 1 H), 2.68-2.50 (m 2H), 2.47 (s,
3H), 2.41 (s, 3H), 2.38-2.08 (m 2H), 1.82-1.06 (m
25H), 1.02-0.86 (m 5H). Example 7(14)

(3S)-1-butyl -2, 5-di oxo- 3-cycl ohexyl nmet hyl - 9- ( 3,.5- dj

hyl - 1- (4- (3- met hoxypropyl am nosul f ony 1% gbg%
I )phené % yr@zol 4-ylmethyl)-1, 4, 9-

triaza E) 5 5] undecan 2hydr ochl oqlﬂﬂa H CH30N., /'
: 0.48 (chl orof ornm{ net hanol = 10:1);
NI\/R(CDSCD)SSOl(d J =8.4 H, 2 7.74 (d, J =
8.4 Hz, 2H), 31 2 CH35 (dd = 7.8, 4.8 Hz,
1 H, 3.92-3.72(m M), ¥68-3.58 (m 2 3.56-3. 46
- 127 18 AUG 2005 (m
3.26 (s, 3H), 2 .98
(m 2H), 2.48 (s, . 2.
2H), 1.82-1.10 (m 15H), 1.02A
7(15) (39)-1-butyl-2, 5e@HCI

i ox0- 3- cycl ohexyl net hyl - 9- (4- met hyl Qul fi nyl pk
1)- 1,4, 9 tri azaspl ro[5 5] undecane hydr ochl

thyI acetate rrethanol =
TRy Ryl Ry 5

NMR (8ﬁ3_0@) & 444 (mif H). 4. Zﬁ( s?-‘H)z 04 (dai d§ Z&a4 Q]Hz, ’er 3.92-
3.68 %mHZfH)13 8D-3.309fr, 3H763 @mz @UXm §H§82 8938, $H), 2%60-2.40 (m,
2@) (8, 3H), 2.36 (s, 3H), 2.26-1.96 (m, 6H), 1.82-1.10 (m, 15H), 1.02-0.86
(m, 5H).

Example 7(32)
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-(3-(N,N-
~ dimethylamino)propylaminosulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane * 3hydrochloride

CHs
] NP cH
H3C/ \/\/ \S// 3
L
© N
CH
N/ AN 3 o
H,C N -
NH
¢ 3HCI

O

TLC:Rf 0.22 (chloroform:methanol:28% aqueous solution of ammonia =
100:10:1);

NMR (CD3OD):5 8.02 (d, J = 8.7 Hz, 2H), 7.74 (d, J = 8.7 Hz, 2H), 4.30 (s, 2H),
4.04 (dd, J = 7.5, 4.5 Hz, 1H), 3.94-3.73 (m, 2H), 3.66-3.56 (m, 2H), 3.54-3.43
(m, 2H), 3.27-3.18 (m, 2H), 3.05-2.97 (m, 2H), 2.8 9 (s, 6H), 2.68-2.51 (m, 2H),
2.48 (s, 3H), 2.40 (s, 3H), 2.28-2.08 (m, 2H), 2.00-1.88 (m, 2H), 1.84-1.10 (m,
15H), 1.04-0.88 (m, 5H).
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3H), 2.54-2.34 (m 2H), 2.18-2.06 (m 2H), 1.82-1.10

(m 15H), 0.96 (t, J =7.5 Hz, 3H), 1.06-0.86 (m

2H). Exanple 7(16) ((3S)-1-butyl-2, 5-d

i oxo- 3-cycl ohexyl net hyl -9- (3, 5-d inethyl - 18 AUG 2008
1- pr opyl pyrazol - 4-

ylmethyl)-1,4,9-triazaspiro[ 5. 5] undecane

2hydrochloride TLC. Rf 0.61 (chloroform nethanol =
E_ﬁﬂlliﬁ,ﬂﬂh(cosw) 8 4.28 (s, 2H), 4.13 (t, J = 7.2
(3$¥1 -2,8-didxd-3ct clbhex?ln%th @(B*&dlrﬂethDrM-'@-%ﬁ rﬁeff@l N-(2-
N §-d X afshinyp2ols-itein g the-
tridddspird[R8JuhdeBaer 3hyddochtoriieé (t, J = 7.2 Hz, 6H),

1.06- 0.86 (nCHZH) . Exanple 7(17) (38)-1-buty| -2, 5-d

i oxo- 3-cycl ohgxyl@et hyl -9-(3, 5-d inethyl-1-ethyl

I t#y1)-1,4,9-triazaspiro[ 5. SHdndecane
2hydr§|chl oride y

PSR 0.51 (chl orof ordfm net hanol =
10 1)2|-i§INR ( COOOD) 4 4. ﬁ%(m 4H), 4\04 (dd J =
38

1H),
4H) 2.72-2.54 (m
2.24-2.06 (m 2H),

| oxo 3-cycl ohexyl net hyl H%
i met hyl - 1-cycl opent yl pyrazol
4-ylmethyl)-1,4,9-triazaspi r 3yl undeca
2hydrochl ori de TLC: Rf 0.49(chl orof orm ne
10:1); NWR (CD30D):S 5.02-4.82 (m 1 H), 4.33 (s,

Tl.ib_: %i anigzhf%afq?{pf megwagrt?’l_'?Bglé a%o%{’&&%g’% é? eéw%@ﬁ B
100:H%1)%s, 3H), 2.36-1.08 (m 25H), 1.04-0.84 (m B5H).

. NMRIZD;0D):5 8.04 (d, J = 8.7 Hz, 2H), 7.82 (d, J = 8.7 Hz, 2H), 4.30 (s, 2H),
4.04 (dd, J = 7.5, 4.5 Hz, 1H), 3.94-3.74 (m, 2H), 3.67-3.56 (m, 2H), 3.55-3.45
(m, 2H), 3.42 (s, 4H), 3.01 (s, 6H), 2.85 (s, 3H), 2.72-2.53 (m, 2H), 2.50 (s, 3H),
2.41 (s, 3H), 2.27-2.08 (m, 2H), 1.84-1.11 (m, 15H), 1.06-0.84 (m, 5H).

Example 7(34)

(35)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(piperidin-1-

ylcarbonyl)phenylmethyl)-1 4 ,9-triazaspiro[5.5]undecane * hydrochloride
CHj3;

* HCI

TLC:Rf 0.56 (chloroform:methanol = 10:1);
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18 AUG 2005 Exanple 7(19) (3S)-1-butyl-2, 5-d
i oxo- 3-cycl ohexyl net hyl - 9- ('3,

5-di met hyl - 1- (4- (3- (nor phol i n- 4-

Y1) pr opyl ari nosul fonyl ) pheny) pyr azol - 4-y1 ret hy| }8 1AUp 205
9- triazaspiro[5.5]undecane 3hydr ochl ori de ") H

G
NIAR ¢§:@$0Df_ : g%é%(d JHG!1 C%% O%ﬁf 156 y .ﬁﬁ@’l HZCQH?M?M (s, 2H),

4, Mdd ) 71‘Q 4.8 j—!z_ 1@4)7&9; 3 §i§,)(m . 1355@-3 30)(m, 6H)H5 57-2.36
(f 2H; 2,280 ©m(m3+2H) 4.8801300%h, mH)16mO 236, au;oo(gs t,J =

4 3%' 2.40 (s, 2.05-1.95 (m
)15(m 15H) 110090(m 2H) O95(t J:

7.2 Hz, 3H). Exanple 7(20) (3S)-1-butyl- 5-d
E % | ohexyl net hyl -9- (4- (N, N
nosulfonyl)phenylneth ) 9-

(36)-1autyb2 SedioxaPueytioheny! meﬂlwybl%éﬁnmfphl@mmc Rf 0.60

ylé%gg@%?érgé’ m Q‘W@'Q-tng%gs&}o[s 5] FI;&%? he L@%irécﬁ\}%ﬂe

4.04 (dd, 275 4.5 Hz, 1

. 3.56-3.36 {m 4H), 2.71 (s,
6H), 2.56- ( 2.28-2.06\m 2H), 1.83-1.10

(m 15H), . 2H), 0.9% (t, J = 7.2 Hz,
3H). Exanple 7(21) O
(3S)-1-butyl -2, 5-di 3-cyc X yl -9-(4-(pyrrol
i din-1-

z

NH
¢ HCI

. TLC:Rf 0.54 (chloroform:methanol = 10:1);

NMR (CD50D):8 7.69 (d, J = 8.1 Hz, 2H), 7.55 (d, J = 8.1 Hz, 2H), 4.41 (s, 2H),
4.04 (dd, J =7.5, 4.5 Hz, 1H), 3.91-3.55 (m, 8H), 3.55-3.30 (m, 6H), 2.57-2.37
(m, 2H), 2.27-2.05 (m, 2H), 1.83-1.08 (m, 15H), 1.06-0.83 (m, 2H), 0.94 (t, J =
7.2 Hz, 3H).

Example 7(36)
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(4-((N,N-
dimethylamino)methyl)phenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane

» 2hydrochloride
/CH;,
H;C—N : CH,
0
o)
N 111}
NH

¢ 2HCI
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yl car bonyl ) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecan
e hydrochloride OCH3 HCI O NH TLC Rf
0. 59(chl orof orm net hanol = 10:1); NMR (CD30D):8 7.68

d, J =87 H, 2H), 7.63 (d, J = 8.7 Hz, 2
§s, oH), 4.04 (did_? J = 7.(5, 4.5 Hz, 1 H), 5092 3493‘“’szs
(m 2H). 3.60 (t, J = 6.9 Hz, 2H), 3.55- 3.34 (m 4H),
2. 36 oH), 2.27-2.07
Tk%ﬁfﬁ-&" (C*ﬁoﬁgoﬁ“@&tbﬁﬂohwm 83- 1. (131 (mH) 15H)
Nmmecoaea)em 62K, J 8.89% H4, 2H), 7.58 @, Uiz 873k, 21 2118-7.10 (m,

ATH 35 (5,20 4306250039450 el 4 Hpt 16 3808 TRy 2H).

3-52338(m 4H) 2.86 (s, 6H), 2.62-2.46 (m, 2H), 2.26-2.06 (m, 2H), 1.82-1.12

@g* @ne@@oxy) phenyl methyl)-1,4,9-triazaspir
undecane drochl ori de H3C CH3 N H3C~ 2HC

-131 18AUR0S5 TLC. Rf 0.51 (chloroform nethanol =

Ex&mble 7 (CD30D):8 7.70-7.62 (m 4H), 7.22 (d, J =

?%%,_7.14§d,3=8.4|—|2 29836 (s 28,

(38)glbytyl2, Sdioxe-dscyclobexyimethyly9-(3;5 sthydﬂ((ﬁT oH)

matth2adindEarionylphdnyl)pyRizol-4.yifmethy! 1,&29-%4&%15 fro[26jundecane

éﬁﬁa e (n yzrﬁ)*é By YA VIE b o[ 5%
pydroghiopdee 7(23) (3s)-1- butyl 2 "o

i oxo- 3- cycl offexyl net hyl - 9- (4- CH
HiC 3
N
H
N._CH
N 3 o
H3C N -ea il
® 2HCI NH
o

TLC:Rf 0.13(ethyl acetate:methanol = 10:1);

NMR (CDsOD):5 8.00 (d, J = 8.7 Hz, 2H), 7.61 (d, J = 8.7 Hz, 2H), 4.33 (s, 2H),
4.06 (dd, J = 7.8, 4.8 Hz, 1H), 3.94-3.76 (m, 2H), 3.66-3.56 (m, 2H), 3.52-3.40
(m, 2H), 2.95 (s, 3H), 2.62-2.38 (m, 2H), 2.50 (s, 3H), 2.42 (s, 3H), 2.32-2.10
(m, 2H), 1.84-1.18 (m, 15H), 1.06-0.84 (m, 2H), 0.97 (t, J = 6.9 Hz, 3H).

Example 7(38)
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(1,1-
dimethylethyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane *
2hydrochloride
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(cycl ohexyl am nocar bonyl ) phenyl net hyl )-1,4,9-tri azaspi

EOLIS 5] ;Jndecane hydr ochl ori de TLC. Rf 0. 38

chl or of or m net hanol = 10: 1); NVMR (CD30D): S 7.91

= 8.1 Hz, 2H), 7.68 (d, J = 81Hz 2H) 4.42 (s (g?—DAth
4.03 (dd, J = 7.5, 4.5 Hz, 0-3 72(m3H)
3.52-3.36 (m 4H) 256238 é!‘fi) 224-2.06(m

2H), 2.00-1.10 25H), 1. 04086(m 5H). Exanple

7(24) (35)+§Epu yP 2, 5-d
i oxo- 3-cycl nQ;N | - 9eHd3, 5-d/i met hyl - 1-(4-
met hoxycar iHy@/1 phdvy| razol -4-¢lmetk®l)-1,4,9-tri aza
spi ro[ 5. 5] undecane [ ecane

0. 33( et hyl

acetate: nethanHRC= 10: %
8.7 Hz, 2ro 7.64 (d, J = 8\7

4.05 (m 1 H), 3.94 {sy ro
2.70-2.50 (n] 2H), 2. 13 .
2.30-2.10 (m 2H), 1.85- 110 (m 15H),

e by sty lntba S e ),
NIRHEBsOI)0 # 29 (so2H), b‘bﬁﬂ‘l@@hbﬁy-/] ﬁ;hi; 4, Eﬁ&-h@z(as 2H),

3d-3lan bh UL AARE3 4NA! M 2260 ﬁ?ﬂa}ﬁe%‘rzﬁ?&mom 238 (s

351} 8 206 191 2)ad BO- W Br (4D, 1.9210..62
Example 7(39)
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(1-benzyl-

oxycarbonylpiperidin-4-yl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane *
. 2hydrochloride

i :
OO £

® 2HCI

Hs

o)

TLC:Rf 0.33(ethy! acetate:methanol = 4:1),

NMR (CD30D):5 7.39-7.29 (m, 5H), 5.14 (s, 2H), 4.52 (m, 1H), 4.33-4.29 (m,
2H), 4.25 (s, 2H), 4.04 (dd, J = 7.8, 4.8 Hz, 1H), 3.87-3.72 (m, 2H), 3.55-3.42
(m, 4H), 3.10-2.98 (m, 2H), 2.60-2.43 (m, 5H), 2.36 (s, 3H), 2.23-1.95 (m, 6H),
1.80-1.15 (m, 15H), 1.02-0.92 (m, 5H).

Example 7(40)
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(4-
hydroxymethylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane
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NVR (CD30D):8 7.93 (d, J = 8.4 Hz, 2H), 7.69 (d, J
8.4 Hz, 2H), 4.44 (s, 2H), 4.04 (dd, J = 7.5, 4.8
1 H), 3.92-3.74 (m 2H), 3.58-3.36 (m 10H), 3.3{
94-18
9 Hz,

AEII

S,
G 2005

&

3H), 2.54-2.36 (m 2H), 2.28-2.06 (m 2H), 1.
(m 15H), 1.04-0.84 (m 2H), 0.95 (t, J = 6.
3H) . H!'BS 18 AU 25 Exanpl e 7(26)
but yl -

(pyrldln 2-
yl) et hyl ) am nocdr bonypFhenyl net hyl ) 21, 4, 9-tri azaspiro
[ 5. 5] undecane 2hyd i deundec@ne Zjydrochl ori de
2HCI ry N .ulul NH - Rf 0.27 acet at e:

met hanol = 10:1); NMVRTTD : ; 1H), 8.59 (m

1H), 8.16-7.94 (m 2H), 7.
7.42 (d, J =7.8 Hz, 2H), 4.4 ) )
5H), 3.60-3.36 (m 6H), 3.09 —HH .
2H), 2.26-2.02 (m 2H), 1.84-1. 14
(m 2H)b0|952(t53| 6.9 Hz, |3H%] Elxan'ple7
utyl - I OX0 clo t hyl - 9-
TL%&%@ZﬁﬂﬁEéﬁ@%t'ﬁ?‘l*@ﬁPh‘oggréonyI ;E)F()Keg‘jl rrgt hyl ) - 1,( Sf 9-
NMR! @D@@lﬂ)f&’f 54$EUJD&€8337HZ ZHOdV@ﬂh% UlﬂeﬂhHECm‘lﬁ 6.95(d,J=
0 r
8. 7z: 500 444 TR Co. Rk 4 SA4BopH 400R8h.aT 2T 8 454z,
1HYZ3.58 8, 2H), 34 7-3,38)(m, 2HY) 2-83-27H) (m74H83 2.84-2104 (m, 2H), 2.00-
1.83 (m, 2H), 1.83-1.08 (m, 15H), 1.05-0.84 (m, 2H), 0.95 (t, J = 7.5 Hz, 3H).

Example 7(41)
(38)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-
- ((methoxycarbonyl)methylaminocarbonyl)phenylmethyl)-1,4,9-

triazaspiro[5.5]undecane
CH;0

Re

o

H;

<

NH

NMR (CDCls):6 7.78 (d, J = 8.1 Hz, 2H), 7.43 (d, J = 8.1 Hz, 2H), 6.71 (t, J = 4.8
Hz, 1H), 6.32 (brs, 1H), 4.26 (d, J = 4.8 Hz, 2H), 4.00 (m, 1H), 3.81 (s, 3H), 3.64
(s, 2H), 3.54-3.28 (m, 2H), 3.06-2.72 (m, 8H), 2.26-1.10 (m, 15H), 1.06-0.82 (m,
2H), 0.94 (t, J = 6.9 Hz, 3H).
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9.0 Hz, 2H), 6.88 (d, J = 9.0 Hz, 2H), 4.52 (s, 2H),
4.43 (s, 2H), 4.04 (dd, J = 7.5, 4.5 Hz, 1 H),
3.92-3.78 (m 2H), 3.77 (s, 3H), 3.56-3.36 (m 4HJB AUG 2008
2.52-2.34 (m 2H), 2.26-2.06 (m 2H), 1.82-1.10 (m
15H), 1.06-0.84 (m 2H), 0.95( J = 7.2 Hz, 3H).
lke 7(28) (3S)-1- butyl 5-d
clohex | met hyl - (4 (4
(3%3%&&‘ PsHex9- ér?é/ Hanexylmeth MWT%T hyl)-1,4,9-tri azaspi
cérﬁb RyrabtHyidamdearb Rehyiaidta))Q 49—&@@58 iré§6l5]dhdedane
I(1 8 h!é KPI oroform mgnoly— 1gﬁ)1)) NVR (CD%CD \% 8. 04 '
Yy 2H), 7.63 (d, J = 9.0 Hz, 2H), 7.19
OHz 2H), 7.08 (d, J = 90Hz 2H), 4.38

(s 2H) dd O= 7.5, 45Hzcl-|3H) 3.90 (s,

3H), 388- 7 mH) 3.58-3.38 4H), 2.58-2.38

(m 2H) 9> ! . 1. 848 o8 (m 15H),

1. 06- 86(m 2H) J =7 Hz, 3H). Exanple
7(29) (38) 1- butyl -

i oxo- 3-cycl ohexyl -(3, 5-d\ net 9I - 1-(4-

nmet hoxyphenyl ) pyr az Kyl me X0-triazaspiro[5.

5] undecane 2hydr ochl or\_d N 2005, (H380 TLC: Rf

0. 40 (chl orof or m net hanol = 1Y, NNRNhi

(d, J = 9.0 Hz, 2H), }_%zl(Sd , . 20

(s, 2H), 4.06 (dd, J = : , 1 H), {3.

(m 2H), 3.88 (s, 3H), 3.68-3.40 (m
(m 2H), 2.45 (s, 3H), 2.38 (s, 3H),

2. 32-

2H) , 1By4the skpne pmceﬂ;ﬂre as tleseribedin Example) 5 ueln(97th€t

coﬂ'g)ou_ §i r@éﬁr@ II:'mst E%' ﬁ z g@eéd'soqt)thle dIthpOdurd prépéred in
E)@nmlqél(ﬁé) the tilé ﬁ@mpppp{i tha{vmg thg_following physical data was

. obtained.
TLC:Rf 0.36 (butanol:acetic acid:water = 4:2:1);

NMR (CDsOD):3 7.99 (d, J = 8.1 Hz, 2H), 7.70 (d, J = 8.1 Hz, 2H), 4.45 (s, 2H),
4.11 (s, 2H), 4.04 (dd, J = 7.2, 4.5 Hz, 1H), 3.94-3.74 (m, 2H), 3.58-3.36 (m,
4H), 2.56-2.34 (m, 2H), 2.30-2.06 (m, 2H), 1.84-1.16 (m, 15H), 1.06-0.86 (m,

2H), 0.96 (t, J = 7.2 Hz, 3H).

Example 9

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

CH,
QO

e HCI o)
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4-yl)pyrazol -4-ylnmethyl)-1,4,9-triazaspi ro[5. 5] undecan

e 3hydrochloride H3C TLC. Rf 0.18 (chloroform

nmet hanol = 5:1); NVR (CD30D):8 4.58 (m 1 H), 4.218 AUG 2005
2H), 4.03 (dd, J = 7.5, 4.5 Hz, 1 H), 3.86- 3.42 (m

8H) 332320(m 2H), 2.93 (s, 3H), 270250(m

2 24 B§Qh8 -sPnd oceab'}e a$ désciifed ﬁ‘Exarﬁp@Z
cogjpoun ﬁagrgdﬂp § e(ejgae qxqm[plgg@) mg}qul oP t%e compoénrg
premd% @?effé:@meméx&mme 13; Bsing, SpHenHbRyBenzaldehyde instead of
L Brery RvEBng. e fitegaryeqund ayipg the Sllowipe physical

dataiwarubtalnedydrochl oride - 136 18 AUG 2005 TLC Rf

TL ﬁ{? %E[Hte’ﬁgcﬁbéﬂgﬂ 201@ 1) NMVR (CDSOD) 8 4. 44

o
(QD )537@@ (@) =8y Ha, Zirbl 442)7(3% (m,.ng) :7 b&(m, éU) 7.07-

7. dmmﬂmé #38%,(3H), 345 g J69221 49, { Hiﬁsv% (m, 1H),

3%@}3»0 ( bz@@uqﬁ(@@% %?gtﬁ,,ﬂlqo E%Gg; o4 0 (! 6H),

1.1BB)90Lrh L), 02952tduw1>234:;3m4i)ohexyl met hyl - 9- (3,
5-di net hyl -1- (4- (N
di met hyl am no) pr opyl am nosul f onyl ) phenyl ) pyrazol - 4-yl m
Emmmemm -9(7/9) triazaspiro[5.5]undecane 3hydrochl oride

a ueous SOF'Q'anJé&o%feeréés Gebtmied MY EXAmRplAG akimg ik
correspondlng aldehyde derivatives respectlvely instead of 4- :
phenyloxybenzaldehyde, the following compounds having the following physical
data were obtained.

- Example 9(1)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(6-
phenyloxypyridin-3-ylmethyl)-1,4,9-triazaspiro[5.5]Jundecane * 2hydrochloride

CH,
O
N

\ 7/ 2

., "/o
X

NH
e24Hcl O

TLC:Rf 0.36 (ethyl acetate:methanol = 10:1);

NMR (CD3;0D):5 8.28 (d, J = 2.7 Hz, 1H), 8.01 (dd, J = 8.4, 2.7 Hz, 1H), 7.43 (t,
J=8.4 Hz, 2H), 7.25 (t, J = 8.4 Hz, 1H), 7.13 (d, J = 8.4 Hz, 2H), 7.06 (d, J =
8.4 Hz, 1H), 4.38 (s, 2H), 4.15 (d, J = 1.8 Hz, 1H), 4.02 (m, 1H), 3.77 (m, 1H),
3.60-3.05 (m, 5H), 2.55-1.90 (m, 6H), 1.90-1.60 (m, 5H), 1.60-1.10 (m, 6H),
1.10-0.90 (m, 2H), 0.95 (t, J = 7.2 Hz, 3H).
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100:10:1); NWVR (CD30D):8 8.02 (d, J = 8.7 Hz, 2H),
7.74 (d, J = 8.7 Hz, 2H), 4.30 (s,. 2H), 4.04 (dd, J
= 7.5 4.5 Hz, 1 H, 3.94-3.73 (m 2H), 3.66-3.5618nUG 2008
2H) 3.54-3.43 (m 2H), 3.27-3.18 (m 2H), 3.05-2.97
(m 2H), 2.8 9 (s, 6H), 2.68-2.51 (m 2H), 248(3
s, 3H), 2.28-2.08 (m 2H), 2.00-1.88 m

Ex2ifiple &(Z (1 10 .
(3R 1:nyF a5 %9@%2@@%@%33@&%%6‘5&9@ d

fIUSIiGQWI\?:ScWMWé st Zy'lf}E1 8yd-triazaspivofdi. STahbgcane ¢ hydrochloride

et CH
N - di meLhylz Q) et hyl )am nosul fon phenyl
) pyrazofl= - \ i ro[ 5. 5] undecane

3 hydrochl oN=g®/ CH3 §H3
3HCI TLC. Rf 0.32 (c X aqueous
sol uti on of amni a 0: 10: 1); NWVR (4D30D): 8 8.04

(d, J = 8.7 Hz, 2H), W= 2|@H430
(s, 2H), 4.04 (dd, J . N 394374
(m 2H), 3.67-3.56 (m 2H) \

(s, 4H), 3.01 (s, 6H), 2.85 (

T B4 11 (m 154, 1 06-DHE (h
TLC:Rf 0.48 (chloroform:methanol = 9:1);
NMR (CD3;0OD):3 7.54-7.48 (m, 2H), 7.14 (dd, J = 9.6, 8.1 Hz, 2H), 7.09-7.02 (m,
4H), 4.33 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 4.00 (m, 1H), 3.73 (m, 1H), 3.57-3.40
(m, 3H), 3.33-3.08 (m, 2H), 2.54-1.88 (m, 6H), 1.82-1.63 (m, 5H), 1.48-1.12 (m,
6H), 1.03-0.85 (m, 2H), 0.95 (t, J = 7.2 Hz, 3H).

Example 9(3)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
chlorophenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane » hydrochloride

CH;,

TLC:Rf 0.50 (chloroform:methanol = 9:1);

NMR (CD3;0D):8 7.58-7.51 (m, 2H), 7.38 (d, J = 9.3 Hz, 2H), 7.09 (brd, J = 8.4
Hz, 2H), 7.02 (d, J = 9.3 Hz, 2H), 4.34 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 3.99 (m,
1H), 3.73 (m, 1H), 3.58-3.40 (m, 3H), 3.32-3.09 (m, 2H), 2.53-1.89 (m, 6H),
1.81-1.62 (m, 5H), 1.48-1.13 (m, 6H), 1.03-0.82 (m, 2H), 0.95 (t, J = 7.2 Hz,
3H).
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Exanpl e 7(34)
(3S)-1-butyl -2, 5-di oxo- 3-cycl ohexyl net hyl - 9- (4-
(pi peridin-1- ylcarbonyl)phenyl net hyl)-1, 4, 9-
ri azaspi ro[ 5. 5]undecane hydrochloride O CH3 HCI18NAUG 2008
.1111 NH TLC Rf 0.56 (chloroform nethanol 10:1);
Exz e UGZOOS NI\/R(CDGCD) 8768(d J 81Hz

(3Rd-butyl2,5- Cboxor38( 11\Yﬁlyoxv319?x9@hesylmﬁthwb=rﬁ (4 (4-

cyﬁnéﬁhe;nyg%()?ﬁhe%etr?l)w @?%&g@glrogﬁ]unae%@ Hgdl(déhlonde
J = 7.2 Hz, Exarrple 7(35) (39)/1- :butyl 2, 5- d
ioxo-ﬁ— -9-(4- (nor pAgl i n-4-
yl car bonyl ) pheny rreth , 4, 9-
triazaspiro[5. 5] undech ydrochl orf de ~ CH3 ON
HO TLC Rf 0.54 (chl & 1),
(CD30D):8 7.69 (d, J S- OHF 8.1
Hz, 2H), 4.41 (s, 2H), 2
H, 3.91-3.55 (m 8H), 3.
(m 2H), 2.27-2.05 (m 2H),
1.06-0.83 (m 2H), 0.94 (t,
7(36)

TLC:Rf 0.62 (chloroform:methanol = 9:1);

NMR (CD3;0D):8 7.74 (d, J = 9.0 Hz, 2H), 7.64-7.58 (m, 2H), 7.21 (d, J = 8.4 Hz,
2H), 7.13 (d, J = 9.0 Hz, 2H), 4.38 (s, 2H), 4.16 (d, J = 2.1 Hz, 1H), 4.02 (m,
1H), 3.77 (m, 1H), 3.57-3.43 (m, 3H), 3.33-3.08 (m, 2H), 2.54-1.90 (m, 6H),
1.80-1.63 (m, 5H), 1.48-1.13 (m, 6H), 1.03-0.82 (m, 2H), 0.96 (t, J = 7.2 Hz,

. 3H).

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

CH,
HN—< >—0

NH
e HCI o

TLC:Rf 0.41 (chloroform:methanol = 9:1);

NMR (CD;0D):5 7.53 (d, J = 8.7 Hz, 2H), 7.29 (d, J = 8.7 Hz, 2H), 7.06 (d, J =
8.7 Hz, 2H), 7.03 (d, J = 8.7 Hz, 2H), 4.33 (s, 2H), 4.15 (d, J = 1.8 Hz, 1H), 3.98
(m, 1H), 3.73 (m, 1H), 3.58-3.40 (m, 3H), 3.32-3.03 (m, 2H), 2.95 (s, 3H), 2.52-
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(3S)-1-butyl -2, 5-di oxo- 3-cycl ohexyl met hyl -9- (4-(4-((N,
N-

di met hyl am no) net hyl ) phenyl oxy) phenyl net hyl ) -1, 4, 9% 8 rAUG 2008
azaspi ro[ 5. 5] undecane 2hydrochloride CH3 H3C-N/---
IN CH3 2HCI - 139 18 AUG 2806 TLC. Rf 0. 37

2.08 thp3ef)0p A17- maef(ﬁﬂoslH) 1160-1)62 (WFSH)C@G@)I 08 (1%3-
é%(mézﬁ)%@é@{ﬁg%} W31 (s 2t|)|z o b (d(é 3=

7.5, 4.5 Hz, 1H), 3.86-3.70 (m 2H), 3.52-3.38 (m
Bl 0% (s, 6H), 2.62-2.46 (m 2H), 2.26-2.06 (m
Exqiwle 285 1,12 (m 15H), 1.06-0.88 (m 5H). Exanple
(3R0-317§>u11yB$)5—dldxot3/-((1R) -Bhydroxy-1-cyclohexylmethyl)-9-(4-(6-

mé%ﬁ&ﬁ%a’*&ﬁ@wﬁ%ﬁ”ﬂyﬂ IRl slpreeans -

Qeeiide 5. 51 undecane - 2hydrochl oride 0 H3C TLC Rf

O 13(et hyl met hanol = 10: 1) CH§R (CD3OD): S
800(q3c 7.61 (d = 8.7 Hz, 2H),
4.33 (s, \ 7.8, 4.\

3.94-3.76 (m , 3.68=3\56 (m 2H) (m
2H), 2.95 (s, 3H), 2. 88 (m 2 . 3H),

2.42 (s, 3H), 2.32-2.X
1.06-0.84 (m 2H), 0.9 A\ ; Y
7(38) (3S)-1-butyl-2,5-d i%xoN3- cyckohex Shyl - 9- (3,
5-di nethyl -1-(1, 1-
di met hyl et hyl ) pyrazol - 4-yl net hy
5] undecane 2hydrochl ori dg 2Hci

TLC:Rf 0.21 (ethyl acetate:methanol = 10:1);

. NMR (CD30D):8 8.54 (d, J = 3.0 Hz, 1H), 8.08 (m, 1H), 7.82 (d, J = 9.0 Hz, 1H)
7.70 (d, J=9.0 Hz, 2H), 7.28 (d, J = 9.0 Hz, 2H), 4.39 (s, 2H), 4.10 (d, J = 2.1
Hz, 1H), 4.01 (m, 1H), 3.75 (m, 1H), 3.60-3.20 (m, 5H), 2.73 (s, 3H), 2.70-2.35
(m, 3H), 2.20-1.90 (m, 3H), 1.90-1.60 (m, 5H), 1.50-1.15 (m, 6H), 1.10-0.90 (m,
2H), 0.95 (t, J = 7.2 Hz, 3H).

Example 9(7)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-(1-

methylethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane * hydrochloride
CH; CH,

* HCI

H,C

TLC:Rf 0.41 (ethyl acetate:methanol = 10:1);

- 147 -



18 AUG 2005 TLC. Rf 0.38 (ethyl acetate: nethanol =

4:1); NWR (CD3OD):8 4.25 (s, 2H), 4.04 (dd, J = 7.8,

4.8 Hz, 1H), 3.88-3.73 (m 2H), 3.59-3.50 (m 2H)18 AUG 2008
3.47-3.42 (m 2H), 2.60 (s, 3H), 2.57-2.45 (m 2H),

2.38 (s, 3H), 223210(m 2H), 1.80-1.15 (m 24H),

NMF@?CD o s(m =g apR, QHl Y (B3Y ( ld Jt h81 Hz, 2H 430 n%s 2H),
f‘ﬁdl = A 9'9%"(°m 19 S PR IR 205 T (i 5E" 05
(mpamewpmm R0 H0y(m, BH)a4 @5-4.60! (wetsml 1:50-4,19 (i, 6H),

1838 B g o DT G spuEh A0 Re . M&?&z
739729(m5|—|) 5.14 (s, 2H) 4.52 (m 1 H),
Eﬁa@ﬁgi@&i(m 2H) 425(3 2H) 45g4(dd J:78
(3R)1bbatyd2. 5 ﬁhoxgH'; (1B)slehmdrzpzyﬂnwmloexyﬂnemy()sﬂ (43«(4}

m%tr?ﬁsl.ﬂf r%t'ipIﬁéﬁyl&i}%?her?h%@tﬁlyl)l’i3 4F9ﬂrlalz§§'blro[]5 5infelgnd M

r Fli‘)' QB¢ % cycl ohexyl net hyl - 9- (4- (4-
hydroxy t hyl p | oxy) phenyl net hyl ) -
[ 5.5] undds .-/ X
(chI orl_%f rm

H@ 9- trlazaspiro

, J
= 8 7 Hz, 2H) 6. 94
2H), 4.00 (dd, J = 7.
3.47-3.38 (m 2H), 2.93-2.
2H), 2.00- 1.83 (m 2H), 1.X
(m 2H), 0.95 (t, J = 7.5 Hz,
(3S)-1 -butyl-2, 5-d ioxo-3-cycl ohex
( (et hoxycar bonyl ynmethyla e HCI

m nocar bonyl ) phenyl net hyl ) -1, 4, 9-

TLC:Rf 0.32 (chloroform:methanol = 9:1);
NMR (CD3;OD):8 7.74 (d, J = 9.0 Hz, 2H), 7.61 (d, J = 9.0 Hz, 2H), 7.22 (d, J =
9.0 Hz, 2H), 7.17 (d, J = 9.0 Hz, 2H), 4.36 (s, 2H), 4.16 (d, J = 2.1 Hz, 1H), 4.00
(dt, J = 3.6, 12.6 Hz, 1H), 3.75 (dt, J = 3.6, 12.6 Hz, 1H), 3.58-3.42 (m, 3H),
3.32-3.13 (m, 2H), 2.80 (s, 3H), 2.54-2.25 (m, 3H), 2.17-1.88 (m, 3H), 1.80-1.63
(m, 5H), 1.49-1.13 (m, 6H), 1.02-0.82 (m, 2H), 0.96 (t, J = 7.2 Hz, 3H).

Example 9(9)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(3,4,5,6-
tetrahydropyran-4-yloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane °
hydrochloride
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triazaspiro[5.5]undecane CH3O NV\R (CDCI 3):S 7.78 (d, J

= 8.1 H, 2H), 7.43 (d, J =8.1 Hz, 2H), 6.71 (t, J =
4.8 Hz, 1 H, 6.32 (brs, 1 H), 426(d J = 4.8

oH), 4.00 (m 1 H). 3.81 (s, 3H), 3.64 (s, 2H), T3 auc 208

3.54-3.28 (m 2H), 3.06-2.72 (m 8H), 2.26-1.10 (m
15H), 1.06,6-82 (m 2H), 0.94 (t,CH;= 6.9 Hz, 3H). 18
AUG 2005

- but yl - met Ryl - 9- (4-

(car boxymeMay ' onyl)phenyl thyl))-1,4,9 -
triazaspiro[5.5]un ‘ HO HCl By

t he sane procedure e 5 usi ng the
compound prepared i®

{t ead OH t he
conmpound prepared in N
conpound having the foll ow
obtai ned. TLC. Rf 0.36 (butand .c'

4: 2: 1); NVR (CD30D): S 7. Q%ép
(d, J = 8.1 Hz, 2H), 4. 4 2H) . \
(dd,J:7.2, 4.5 He, , 3.94-3.74 (m 2Mr

TLE: %%@(etr(yrlraceww mahaﬁelz: 34)(m 2H), 2.30-2.06 (m

NMH)(C Sy: a’fﬂ{sD dny -1§*d? Hzlzpﬁ P089d (= 9.8z, 24)28.63 m, 1H),

4@%@ 211)@911/5@ Jg= a,Q)klg, gHQ 4.01-3.90 (m, 3H), 3.72 (m, 1H), 3.63-3.53
RH): BYFO-9:44 - (1, BH TR 15 9nd, 4tH), 2.50-1.91 (m, 8H),

1 ﬁé}ﬁ B e y 58‘5‘14294 <Pps wm@?@%r@??s"' e o oosdore
as described in Exanple 2 using the

Example 9(10)

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

. phenylcarbonylphenylmethyl)-1,4,9-triazaspiro[5.5]undecane « hydrochloride

NH
e HCI o

TLC:Rf 0.75 (ethyl acetate:methanol = 4:1);

NMR (CDsOD):5 7.87 (d, J = 7.5 Hz, 2H), 7.81-7.72 (m, 4H), 7.67 (t, J = 7.5 Hz,
1H), 7.54 (t, J = 7.5 Hz, 2H), 4.48 (s, 2H), 4.16 (d, J = 2.0 Hz, 1H), 4.07 (m, 1H),
3.81 (m, 1H), 3.63-3.47 (m, 3H), 3.33-3.17 (m, 2H), 2.51-2.31 (m, 3H), 2.17-
1.92 (m, 3R), 1.76-1.70 (m, 5H), 1.40-1.15 (m, 6H), 1.01-0.87 (m, 5H).

Example 9(11)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(1-phenyl-1-
hydroxymethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane ¢ hydrochloride
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conmpound prepared in Reference exanple 3(3) instead of

the conpound prepared in Reference exanple 3, using

4- phenyl oxybenzal dehyde i nstead of

3-formyl - 6- phenyl oxypyridine, the title conpound 18 AUG 2008
havi ng the foll ow ng physical data was obtai ned.

TLC. Rf 0. -thyICHdetate met haifitl; = 10:1); NMR

( CD30D) J=8.7H, ), 7.42-7.37 (m
2H), 7.1 7.07- 7.01 (m\4H), 4.31 (s, 2H),
4.15 (d, 1H, 3.71 (m 1

H, 3.60-3.05 (m ' 55-1. 1.90- 1. 60
.9 (m 2H, 0.95

(t, J = ) By\Q"ﬁe sanme

instead of 4- phenyl oxybenza ng
conpounds havi ng the folg I% I Er e
obt ai ned. Exanple 9(1) (3#1 butyl 3-((1

dr oxy- 1- cycl ohexyl met hyl) - (6-
TLELRAO IS rapiaig methanol = 4: 1)
NMR'(EJUMIP) 517 £3dt Ui=08 @z, 2H ) 75481 (d]ca8e0 Hz, 2H), 7.39-7.20 (m,
B O A1 P08 T £ LA
1H)08.45d3.418mj} 3H), 3.262m, 11H;) 3.1Q ¢8, { H), 2.48=1.914 rhiz6HPH).80-
160 G8 4, 134“%%9*# 1“@9 B By TS (oo -
1.8 Hz, 4.02 (m 1 , 3.77 (m 1I—I) 3.60-3.05
Exafipi@ 12255190(m 6H) 1.90-1.60 (m 5H),

(3R)-3- lq:.gyl %ﬁodloxo@z(m R)p1 %nygm;yzéﬁc@%%n@tgylk% (3, g -dimethyl-1-
(4{(@BrpHolinvd-ylsulfoh %I f% Py fdzbl-R)yimettylpn @9 1
A

| t”%%?}@&ﬁ@‘bﬂ%é% ﬁ%/'ld)e 1,4,9-triazaspiro[5.5]un

dec drochlorlde

K/N\ CH;

%D;

® 2HCI

TLC:Rf 0.49(chloroform:methanol = 10:1);

NMR (CD3;0D):8 7.95 (d, J = 8.7 Hz, 2H), 7.79 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
4.17 (d, J = 2.1 Hz, 1H), 4.04 (m, 1H), 3.79 (m, 1H), 3.75-3.67 (m, 4H), 3.64-
3.49 (m, 3H), 3.35-3.18 (m, 2H), 3.05-2.97 (m, 4H), 2.66-2.34 (m, 3H), 2.49 (s,
3H), 2.40 (s, 3H), 2.20-1.87 (m, 3H), 1.84-1.60 (m, 5H), 1.52-1.10 (m, 6H), 1.05-
0.80 (m, 2H), 0.96 (t, J = 7.2 Hz, 3H).
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TLC. Rf 0.48 (chloroform nethanol = 9:1); NWR

(CD30D):8 7.54-7.48 (m 2H), 7.14 (dd, J = 9.6, 8.1

Hz, 2H), 7.09-7.02 (m 4H), 4.33 (s, 2H), 4.15 (d,. J
=2.1H, 1H, 400 (m 1H, 3.73 (m 1 H), %AUGM
3.57-3.40 (m 3H), 3.33-3.08 (m 2H), 2.54-1.88 (m

E%HQQI%%(%X 1923 (m 5H) 1 48 1.12 (m 6H), 1.03-0.85
3 B-Hz)butwb%,ﬁydlogg-@. @16)“1 Iyd@)gy-1 cl;IDclohexylmethyl)SQ-23 5-dimethyl-1-
(4Reth mheéwdrwfér% rsdz@smtwn)et 1) 44 &
hl
NI '°eﬁ %.’2@& Gongiide) Tﬁc‘k'faéaZB' roLs.shun

(chl orofo @et hanol = 9:1); NWR (CD3 :8 7.58-7.51
(m S_LI))C/ 9. Qbrd J =8.4
9. : , 4. , 2H), 4.15
J—20Hz . .73 (m 1 H),
358340(m .53-1.89 (m
6H), 1.81-1.62 6H) O 1. 03-0. 82

(m 2H), 0.95 (t, J
(3R) - 1- butyl -2, 5- di oxo-/3-
R) - 1- hydr oxy- 1- cycl ¢iy€x

cyanophenyl oxy) phenyl net hyl ) -1,
triazaspiro[5.5]undecane hydrochlori
TLC: Rf 0.52 (chl oroform metdh@amMg] = @ 1); NWR
(CD30D):8 7.74 (d, J 90Hz 2H) , 764-7.58

L& ode (¢ Wacﬁa@zmath%ﬁ%' BB 0795 2,
NMR?OCQ@D)LS I3)01 &,57= 8. 4BZ( &H) 34y 3 (. \33 &7 diz, @Sﬂ) Qﬁﬂ?s 2H),
4.7624; F=Po Hy, 184)) 4.05 (m, 1H), 3.80 (m, 1H), 3.63-3.53 (m, 3H), 3.34-
3.23 (m, 2H), 2.59-2.34 (m, 3H), 2.57 (s, 3H), 2.46 (s, 3H), 2.39 (s, 3H), 2.16

© (m, 1H), 2.05-1.93 (m, 2H), 1.77-1.66 (m, 5H), 1.45-1.17 (m, 6H), 1.01-0.88 (m,
5H).

Example 9(14)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethyl-1-
(4-(N-methyl-N-(2-hydroxyethyl)aminosulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane * 2hydrochloride

CH,4
l!l 0o CH
Ho/\/ \g/ 3
/;
AQgWY
CH
N/ Q 3 0
— ot
HsC N \
NH
e 2HCI ©O

TLC:Rf 0.44 (chloroform:methanol = 10:1),
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1.80-1.63 (m 5H), 1.48-1.13 (m 6H), 1.03-0.82 (m

2H), 0.96 (t, J = 7.2 Hz, 3H). Example 9(5)
(3R)-1-butyl-2,5-dioxo-3-((1 R-1 -hydroxy-1

-cycl ohexyl net hyl ) - 9- (4- (4- 18 AUG 2005
met hyl sul f onyl am nophenyl oxy) phenyl net hyl )-1,4,9-tri az

RICLIODIY PRREHVS Iyl LSBT 71 2
4.7 @, 9 32,0 Hry 1HY, 4204 (m, 1b1).-3.88 tmmA H)2369 (. b5 & & Hz; 2H),
3.%-3.5!46(2(?,2%9); 3{3@@.2(4%?,3%), %-.3179 z ) 2877, HA- A9 Q.;a7 ?‘%Hi
2.6:2.34 (6. 3ag 4is. 31, 290453002 21 dafhn 3y 782 60 (m,
5I-?,|'|).5021.52(m,646,1.DS—G§BE(&QGH)2. 24 (m 3H), 2.17-1.88

m 3H), 1.80-1.62 (m 5H), 1.48-1.08 (m 6H), 1.03-
0.82 (m 2H), 0.95 (t, J = 7.2 Hz, 3H). Exanple 9(6)

Exaffple 9¢1h)t yl - 2, 5- di oxo-3-((1

- - 1- 1) - (B .
AL S ST Aol 5.0 -
(pmm-zrwﬁwml-4-2lmaihsd A14Pittazasnirol5 lundecape 2 2hydraghloride

acetate: nmethanol = 10:1); NWR ( $D):8 8.54 (d, J =
3.0 Hz, 1 NS.08 (m 1 H), 7. J =9.0 H, 1

, 7.70][Td, = 9.0 Hz, 2H), , J =9.0 H
2H), 4.394s, U, W10 €c¢, J = 2. , 1 H, 4.01
(m 1H, =N 71y 3.360- 3420 (np 5H), 2.73 (s,

3H), 2.70-2.35 ( 3, 2.20-1.
(m 5H), 1.50-1.1 6H) /T
(t, J = 7.2 HzH.8H) . e 9(
(3R) - 1- but yI - 2, &- di oxo- 3- (1
R) - 1- hydr oxy- 1- cycl ohexyl met hyl ) /9-
met hyl et hyl ) phenyl net hyl b4, 90
- triazaspiro[5.5]undecane hydrochloride
TLC:Rf 0.40 (ethyl acetate:methanol = 4:1),
NMR (CD3;0OD):5 8.51 (d, J = 4.5 Hz, 1H), 8.01 (m, 1H), 7.80 (d, J = 8.0Hz, 1H),
7.41 (m, 1H), 4.32 (s, 2H), 4.16 (d, J = 2.0 Hz, 1H), 4.05 (m, 1H), 3.80 (m, 1H),
3.60-3.49 (m, 3H), 3.33-3.10 (m, 2H), 2.67 (s, 3H ), 2.53-2.35 (m, 3H), 2.41 (s,
3H), 2.16 (m, 1H), 2.05-1.93 (m, 2H), 1.80-1.65 (m, 5H), 1.50-1.15 (m, 6H),

1.01-0.88 (m, 5H).

1.90-1. 60
, 0.95

Hiqi.

Example 9(16)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-8-(3,5-dimethyl-1-

cyclohexylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane * 2hydrochloride
CH,

NH



CH3 CH3 H3C ,SOH HCl TLC Rf 0.41 (ethyl acetate:

met hanol = 10:1); - 147 1 8AUGROCE NVR (CD3OD): 8

7.45 (d, J = 8.1 Hz, 2H), 7.37 (d, J = 8.1 Hz, 2H)8 AUG 2008
4.30 (s, 2H), 4.15(d, J =2.1 Hz, 1 H, 3.98 (m 1

H, 3.72 (m 1 H), 360305(m5H) 2.95 (quint, J

TLE:R{9.3# etﬂyl"ﬁoet&e%etha%l @;1pH), 1.85-1.60 (m 5H),

NURIEZD S haDim, 1) L2716 2ﬂ>:461%?¢EF 28 Hzegtiheg. 00 (m,

1H9)( 3)73(@ﬁ§)m) 3,603 fgdma %8.3743(20 (m 2H), 2.58-2.40 (m, OH),

2 ﬁ'ﬂ#{}? %Iﬁglllpﬁéﬁy ) Hgt{}phreq ﬁ?/ T %ﬁ)f 9-tri azﬁélpl r

0[5 5] undecane hydrochl oride O CHS S H3C
E!E P7p2 (chl oroform rret hanol = 9:1); NWR

d J =290
1-buly|-2,5- @me(ii (JRH lwdroxw wgohexymefiwi) “%(L3$-0
tru'fléthﬁ;’i?razél-@-?lrﬁétheyﬁw 4, %r%@aé@w%g;(']uﬁdécd% Z@droéhlgﬂde

Hz,lH) 3.58-3.42 (m 3H) 3.13 (m 2H), 2.80
(s, 3H), 2.54-2.25 (m 3H), 2.{7-1.88 (m 3H)
1.80-1.63 (m 5H 1.49.1.13 () 6H), 1.02-0.82 (m
2H), 0.96 (H3 Ha3h) . ample 9(9)

- TLC:Rf 0.28 (chloroform:methanol = 10:1);

NMR (CD3;0D):5 4.27 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 3.98 (m, 1H), 3.85 (s
3H), 3.73 (m, 1H), 3.62-3.56 (m, 3H), 3.40-3.20 (m, 2H), 2.60 (m, 1H), 2.50-2.36
(m, 2H), 2.45 (s, 3H), 2.41 (s, 3H), 2.16-1.88 (m, 3H), 1.84-1.60 (m, 5H), 1.50-
1.10 (m, 6H), 1.04-0.80 (m, 2H), 0.95 (t, J = 7.2 Hz, 3H).

Example 9(18)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethyl-1-
(4-(N,N-dimethylaminocarbonyl)phenyl)pyrazol-4-ylmethyi)-1,4,9-
triazaspiro[5.5]undecane * 2hydrochloride

CH,

=
(%)
o =
| \
Y/,
=2
(@)
'll/o
=

NH

- 183 -



(3R) - 1-butyl -2, 5-di oxo-3-((1

R) - 1- hydr oxy- 1- cycl ohexyl net hyl )-9-(4-(3, 4, 5, 6-

t et rahydr opyr an- 4-yl oxy) phenyl nethyl )-1,4, 9-tri Inr

o[ 5. 5] undecane hydr ochl ori de 18 AU&X005 TLC. I‘-zfaFélswr5 20s
0.43(ethyl acetate: nethanol = 4:1); NVR (CD3OD): 8

TLb:lé?O.(fb(e adet8tdthetrdiol =4:9p (d, J = 9.0

h £ [0 Hz, 2H),
el S s L
4.¥{d, O Biz41H),™4.0 , 16B1),23.80Mm, 3. 33((mMN3HY, B8)33-
S48 205 ik oy B R e 2 5

(s,3BH), RoKb(rd; 1I€I?l. ZhR)S-]l-.QB/dn,r2H)/,-117Z-ylo$®hax5Hbret.3941).1S(m,46H),
1 r yl phenyl nethyl )-1,4,9-triazaspiro[ 5. 5] unde
1‘@@‘;% ﬁ@d@gghl oride OCH3 SOH HC TLC.Rf 0.75 (ethyl
acetate: nmethanol = 4:1); NWR (CD30OD):6 7.87 (d, J =

ExanblEl(1@H) . 7.81-7.72 (m 4H), 7.67 (t, J = 7.5 He
, (.94 (t, J =7.5 Hz, 2H), 4.48 (s, 4. d,

(38)-1-@%-2@:4@%53,-((lﬁ)o%—fwﬁ'foxy%ycb@%ﬁ'wﬁmﬂy@-mg
bism&thyBuffén{IypheryimethyB3t,8,0lfiazas pirdfb . 5]dnddcane3lhydrochloride

3H),y2. 17-”1?5Mm éﬁg 1. 76-1.%8@?ml 5H) , 1.40*1. 15

(m 6H), 1.01-Q. {m "~ 5H). Exan'plﬁg(ll)

(3R) - 1- but y! - 15-7} -3-((1 CHs

R) - 1- hydrnquc-ynl ohexyl met hyl )¢9- (4- (1- phenyl - 1-

hydr oxynet hyl )phery| met hyl ) -1, 4, & tri azaspi ro[ 5. 5] unde

cane hydrochl@ri dé 49 18 AUF 2005 TLC. Rf 0.57

(ethyl acetate: n@ ) = 4:1);CNVR (@D3CD): 8 7.53

(d, J =8.0 Hz, 2

7.39-7.20 (m 5H),

(d, J = 2.0 Hz,

TLC:Rf 0.47 (ethyl acetate:methanol = 10:1);

NMR (CD3OD):5 7.69 (d, J = 8.4 Hz, 2H), 7.60 (d, J = 8.4 Hz, 2H), 4.42 (s, 2H),
4.16 (d, J = 2.1 Hz, 1H), 4.06 (m, 1H), 3.80 (m, 1H), 3.60-3.10 (m, 5H), 3.46 (s,
6H), 2.55-1.90 (m, 6H), 1.90-1.60 (m, 5H), 1.50-1.10 (m, 6H), 1.10-0.90 (m,
2H), 0.95 (t, J = 6.9 Hz, 3H).

Example 9(20)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethyl-1-
(4-methylsulfonylaminophenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5Jundecane  2hydrochloride
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1 H, 3.45-3.41 (m 3H, 3.26 (m 1 H, 3.10 (m 1 H),
2.48-1.91 (m 6H), 1.80- 1.60 (m 5H), 1.44-1.14 (m

6H), 1.00-0.86 (m 5H). Exanple 9(12)

(3R)-1-butyl-2,5-d ioxo-3-((1 18 AUG 2008
R) - 1- hydr oxy- 1- cycl ohexyl nmet hyl ) - 9- (3, 5-di net hyl - 1-

(4- (ror phyol i - 4-yl sul fonyl ) phenyl ) pyr a@pls- 4- yl net hyl ) -
1,4,9- tnyazhgpi Lel5. 5] undecane 2h drochl oride O~

O N'_i) \ i : Rf 0.49(chl or of oxm net hanol =
10: 1)Hs QMR 7. 9% (d, c}'_ 8.7 Yz, 2H), 7.79
(d, J = 8.7 Hz, 3 72, :
Hz, 1 H), 404(m 1|—5‘l : .67 (m
4H), 3.64- 3.49 (m 3H) : . B . @H2. 97

(m 4H), 2.66-2.34

3H), 2.20-1.87 (m ,

(m 6H), 1.05- 0.80 (m 2H) O. 98

- 150 18AUGRM Exanple 9(13)/ 2HCI

(3R) - 1- butyl - 2, 5-di oxo- 3- ((1

R) - 1- hydr oxy- 1- cycl ohexyl net hyl ) - 9- ( 3, 5-di net hyl=1=
TUC:RT&x 3G (chionoforon: methand en9i1);pyr azol - 4-yl nethyl )-1, 4, 9

NN{I&ECE?{%EEBW@?@yﬁﬁ,e&ﬁﬂ%a@'(%{dﬂ%? Rl or if9 £ NP, 4.03
(m, 1H), 3.78 (m, 1H), 3.62-3.49 (m, 3H), 3.37-3.21 (m, 2H), 3.04 (s, 3H), 2.62-
2.35 (m, 3H), 2.40 (s, 3H), 2.38 (s, 3H), 2.18-1.90 (m, 3H), 1.83-1.63 (m, 5H),
1.48-1.13 (m, 6H), 1.03-0.82 (m, 2H), 0.96 (t, J = 7.2 Hz, 3H).

Example 9(21)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethyl-1-
~ (4-(N,N-dimethylsulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-

triazaspiro[5.5]undecane ¢ 2hydrochloride
T
o .
N_ {/ CH,3

H,C”
/
d
N/

H,C

TLC:Rf 0.36 (chloroform:methanol = 9:1);

NMR (CD5;0D):5 7.96 (d, J = 8.7 Hz, 2H), 7.77 (d, J = 8.7 Hz, 2H), 4.32 (s, 2H),
4.17 (d, J = 2.1 Hz, 1H), 4.05 (m, 1H), 3.79 (m, 1H), 3.63-3.48 (m, 3H), 3.34-
3.15 (m, 2H), 2.74 (s, 6H), 2.58-2.32 (m, 3H), 2.47 (s, 3H), 2.40 (s, 3H), 2.21-
1.90 (m, 3H), 1.82-1.62 (m, 5H), 1.48-1.13 (m, 6H), 1.03-0.82 (m, 2H), 0.96 (t, J
= 7.2 Hz, 3H).
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OH 2HC TLC Rf 0.36 (ethyl acetate: nethanol = 4:1);

NVR (CD3CD):5 8.01 (d, J = 8.7 Hz, 2H), 7.73 (d, J =

8.7 Hz, 2H), 4.31 (s, 2H), 4.16 (d, J = 2.0 Hz,

4.05 (m 1 H), 3.80 (m 1 H), 3.63-3.53 (m 3H), éﬂg&iﬁm
3.23 (m 2H), 2.59-2.34 (m 3H) 2. 57 (s, 3H), 2.46

N R
(BRI bty 5@%%§(b%ﬁshyémy- .%lpggx@ngt@yui%ﬁg tetn1-
(4@yrlo|wﬁir1oywarboﬁ RSNl FEtoML Y Im@tHyA)-$409-et hy | -

oo e GGy, o e o) phory o

2hydr ochl oritfie TLC: Rf 0.44 (chl orofor t hanol =
10: 1)' '

338324(m 2H)T 3.
3H), 2.60-2.34 (m 3H)
2.20-1.88 (m 3H), 1.8Z-1.60 (
6H), 1.04-0.82 (m bsf. Exa
(3R) - 1-butyl-2,5-dioxo-3-((1
R) - 1- hydr oxy- 1- cycl ohexyl net hyl ) - 9-(
(pyridin-2-yl)pyrazol -4-yl met RHCI-1,%, 9-tri az
5] undecane 2hydrochloride CH3 2HCI TLC Rf 0. A

TL@h‘F 13 bformPRkial =9:4);1) ;. NWVR (CD30D): 8 8.51

R g et 1AT g old 5Pk £ 2
4.7 2d,Q £2.4 HzHIH) 4.05 (fmH), 378 (fr, 801)( B165L3 MY, (m, 3H), 3.62 (t, J
= 6.6 Hz, 2H), 3.50 (t, J = 6.6 Hz, 2H), 3.33-3.18 (m, 2H), 2.60-2.32 (m, 3H),

~ 2.43 (s, 3H), 2.39 (s, 3H), 2.20-1.87 (m, 7H), 1.82-1.62 (m, 5H), 1.48-1.13 (m,
6H), 1.03-0.82 (m, 2H), 0.96 (t, J = 7.2 Hz, 3H).

Example 9(23)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyi)-9-(3,5-dimethyl-1-
(4-(morpholin-4-ylcarbonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-

triazaspiro[5.5]undecane ¢ 2hydrochloride

0
CH,3

O N cm%‘o

RN
== OH
HsC N
NH

® 2HCI

TLC:Rf 0.38 (chloroform:methanol = 9:1);
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3.60-3.49 (m 3H), 3.33-3.10 (m 2H), 2.67 (s, 3H),
2.53-2.35 (m 3H), 2.41 (s, 3H), 2.16 (m 1 H),
2.05-1.93 (m 2H), 1.80-1.65 (m 5H), 1.50-1.15 (93 AUG 2008
6H), 1.01-0.88 (m b5H). Exanple 9(16)
(3R) - 1- butyl -2, 5-di oxo-3-((1

NMR (ICDWDNW 85-Qy5T (hedbd) Biys) 219), @31 B(dli ey Hz]11H), 4.04

BB B T A S OE 2R Akl

2 39¢sme zszoaeﬂm;m, 3}t h82:1.62 (abbl), £48:113 (MyBH), 1.03-0.82
: ) , 4.27 , 2H), 4.15 (d, J =
(@W%ﬁ&%?ﬁjﬂi(@ﬁl@l H) 3.(§3 (anI) 1H, (3 60- 3. 50

(m 3H), 3.37-3.20 (m 2H), 2.58-2.40 (m 9H),

_FH)‘E‘E(T%E%% le20(2 (m9(1?;2 1R581 b15 I(m gsz w Oé ? §8R§ m1

e uty i OXO0- -

(@R b U 2 0-Siaxer SR wBV Ry oo dohsximatnyi) o-(4-
aihiriosatboyfisthethyl 13lduiazatpiiofs:|unaaedid ¢ Rjdrodhioride
ecane 2hydrochi og de TLC. Rf 0. 2gH,chl orof orm

nmet hanol :l_JIONl)' NI\/R (CD3OD) : 8 /4. 27 (s, 2H), 4.15 (d,
J =21 H,"Z¥A)\ 3.98 (m 1 H\ 3.85 (s, 3H), 3.73
(m 1 H, 3.62-3.@=m 3H), 3.4§-3.20 (m 2H), 2.60
(m 1 H, 2.50-2, m 2H), 2/45 (50 3H), 2.41 (s,
3H), 2.16-1.88 ( , - 5H), 1.50- 1.10
(m 6H), 1.04-0.8 A . , H Hz, 3H).
Exanpl e 9(18) (3R)-1-I , -

R) - 1- hydr oxy- 1- cycl ohexyl -9- (&, 5- N\ net hyl - 1-
(4- (N,

N- di net hyl am nocar bonyl ) nyl)
,9- triazaspiro[5. 5] und e"@gﬁ

~ TLC:Rf 0.40 (ethyl acetate:methanol = 3:1),

NMR (CD;0OD):5 7.99 (d, J = 8.4 Hz, 2H), 7.70 (d, J = 8.4 Hz, 2H), 4.44 (s, 2H),
4.16 (d, d = 2.1 Hz, 1H), 4.04 (m, 1H), 3.78 (m, 1H), 3.60-3.38 (m, 3H), 3.30-
3.08 (m, 2H), 2.60-2.24 (m, 3H), 2.20-1.86 (m, 3H), 1.82-1.58 (m, 5H), 1.50-
1.06 (m, 6H), 1.04-0.80 (m, 2H), 0.96 (t, J = 7.2 Hz, 3H).

Example 9(25)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
aminocarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
hydrochloride

o CH;
O
HZN: C

NH
e HCI o

TLC:Rf 0.25 (chloroform:methanol = 10:1);
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H3C - 153 18 AUG 4805 TLC Rf 0.19(ethyl acet at e:

nmet hanol = 4:1); NMR (CD30D):3 7.62 (d, J = 9.0 Hz,

2H), 7.58 (d, J = 9.0 Hz, 2H), 4.32 (s, 2H), 4.1719§duc 2008
J=20Hz, 1 H, 405(m 1 H, 3.80(m 1H),
3.60-3.53 (m 3H), 3.33- 3.27 (m 2H), 3.13 (s, 3H),
NBIROECDsODRS7. 9@ (b3 2 836HEN2HEH).57 2d AR=(87 H#1RH)27.38 (d, J =

fﬁﬁ ,ﬁﬁ;) 79738, 1@’7(@ %Q%s}(soél—é”gé%% J ggg [y 6ﬁ-l) 4.02
(MEXekiyp BT (.9 HY, B86-B.420im y3H)? 3.53-2. 08, 2H){ 2.58) .88 {5 6H),

12?-?/6 @%/gtl %ﬁ?:ﬁ%@%ﬁﬁztﬁé §d\§1 Ef‘ng |azasp| ro[ 5. 5]

undecane hydr ochl ori de T OCH3 O 11/

e 0 HCA TLC K O 47 (ethyl acetate:
Hz,
(3&5515 iburtyEa Bedioxg a=((BRE 11 aToRy- 1-cy loheryimetPy -ty | o
anilmes@lfdnyﬂzheriyld:ﬁy)pHerQﬁméthyl)h W)Q-tr&z&@gﬁ@ﬁﬁg%uhﬂlecane .

5H), 3.46 6H) ,
hy%@%‘%“ im 5[?) 1. 50- 1 10 (m 6H), 1.10- o(g]o (rl;?

0. 95 6.9 Hz, 3H). Exanpl €44 20)
(3R) |.Hpm 3-((1 R -1 -h
roxy- 1= cyqj ohs 2t hyN) - 9- (3, 5-di nexhyl - 1-

e HCI o

TLC:Rf 0.28 (chloroform:methanol = 10:1);
NMR (CD30D):5 7.89 (d, J = 8.7 Hz, 2H), 7.61 (d, d =8.7 Hz, 2H), 7.17 (d, J =
8.7 Hz, 2H), 7.13 (d, J = 8.7 Hz, 2H), 4.36 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 4.01
(m, 1H), 3.75 (m, 1H), 3.568-3.42 (m, 3H), 3.32- 3.14 (m, 2H), 2.55-2.40 (m, 2H),
2.32 (m, 1H), 2.13 (m, 1H), 2.07-1.89 (m, 2H), 1.82-1.60 (m, 5H), 1.50-1.12 (m,
6H), 1.06-0.80 (m, 5H).

Example 9(27)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(6-
methylpyridin-1-oxido-3-yloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢
hydrochloride
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(4- met hyl sul f onyl am nophenyl ) pyrazol -4-yl nmethyl )-1,4,9

- triazaspiro[5.5]undecane 2hydrochloride 18 AUG 20D5

H O%'IN H3C 'O TLC Rf 0.30 (chloroform net OP!UG:ZNS
9:1); NWR (CD3QD):S 7.48-7.38 (m 4H), 4.30 (s,hgﬂb,
4,17 (d, J =2.1 H, 1 H, 403 (m 1H, 3.78 (m 1
H), 3.62-3019 (m 3H), 3.37-3.21 (m 2H), 3.04 (s,

3H), 2.62- QN (m 3H), 2.40 (s, SI-QH32.38 (s, 3H),
2.18-1.90 (m 3, 1.83-1.63 (m 5 1.48-1.13 (m

6H), 138 > 7.2 Hz, 3H).
Exanpl e 9(21 3-((1

R) - 1- hydr oxy- 1- cycl o} , b- ?)l net hyl - 1-
(4- (N,

N- di met hyl sul fonyl ) p At hyl JOH, 4, 9-
triazaspiro[ 5. 5] undecane fri de\H3F if CH3

iNOCH3 OCH 2HO TLC RFD
(=d9:1); NVR (CD3CD): S 7. 96 (d,
1587 M, 2H. 4.32 (s, 2H),
Hz. 1 H), 4.05 (mH)l H . 3’.(’1'@(;? P
3H), 3.34- 3.15 (m 2H). 2.74 (s, 6H),
TLBHRT 0.824¢hlosofofhimethadbdl £ 5:1)3H) , 2. 21-

NMR (CD;OD):5 8.51 (s, 1H), 7.80-7.56 (m, 2H), 7.72 (d, J = 8.7 Hz, 2H), 7.29
(d, J = 8.7 Hz, 2H), 4.39 (s, 2H), 4.16 (d, J = 2.1 Hz, 1H), 4.00 (m, 1H), 3.78 (m,
1H), 3.62-3.40 (m, 3H), 3.36-3.18 (m, 2H), 2.64-2.30 (m, 3H), 2.63 (s, 3H), 2.20-
1.86 (m, 3H), 1.84-1.58 (m, 5H), 1.52-1.08 (m, 6H), 1.04-0.82 (m, 2H), 0.96 (t, J
= 7.2 Hz, 3H).

. Example 9(28
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
hydroxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane * hydrochloride

CH,

o]
OH
N &
C&‘NH
eHCI O

TLC:Rf 0.35 (chloroform:methanol = 10:1);

NMR (CD3;0D):8 7.46 (d, J = 9.0 Hz, 2H), 6.97 (d, J=9.0 Hz, 2H), 6.88 (d, J =
9.0 Hz, 2H), 6.80 (d, J = 9.0 Hz, 2H), 4.30 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 3.98
(m, 1H), 3.72 (m, 1H), 3.67-3.39 (m, 3H), 3.27 (m, 1H), 3.15 (m, 1H), 2.53-2.35
(m, 2H), 2.26 (m, 1H), 2.18-1.87 (m, 3H), 1.84-1.60 (m, 5H), 1.51-1.05 (m, 6H),
1.04-0.80 (m, 2H), 0.95 (t, J = 7.2 Hz, 3H).

Example 9(29)
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1.90 (m 3H), 1.82-1.62 (m 5H), 1 .13 (m 6H),
I8 ALG 21115 Exalple o(22) © 0Ty
anmpl e
(3R)-1-buty|-2,5mioxo-3-((1 18 AUG 208
R) - 1- hydr oxy- 1- cycl ohexyl nmet hyl ) - 9- (3, 5-di net hyl - 1-
(3F()41 g&yl fz%-aﬂi% éé‘sﬂ'ma’f— wxymwbh@ymémyl)ég Y3, aaiumeltayl 1-

; h

(4-ryroRy Do Y AR Aoy BIEHY A RS PBOLE BIURRE chloride 0

an{dFGRRRIIS 7. 12 (0 3 =187 ko, 2H. 1.59'(d) 8.7
C4.31 (s, 2H), 4.17 (d, JCHR. 4 Hz, 1 H),

404(nH H3.78 (m 1 H, 3.65.3.47 (m 3H), 3.62
(t, J = 6 2H), 3.50 (t, J X 6.6 Hz, 2H),
3.33-3.18 ( . 2.60-2. . 2.43 (s, 3H),
2.39 (s, 3 . : . ¥.82-1.62 (m 5H),

1.48-1.13 (m 6H) ,
7.2 Hz, 3H). Exanpl
(3R) - 1- butyl - 2, 5;,dj
roxy-1-cycl ohexyH ,
(4- (nor phol i n-4-yl carbonyl ) p
1,4,9- triazaspiro[5.5]und ne
TLC Rf 0.38 (chloroform ngﬁgénol : -
AUG 2005 NMR (CD3OD): 8 7.65-7.57 (m 4H)
TLEHRf 0251(¢hlotofodm:=méthanbls 10t9), 4.04 (m 1H),

N@R?Eﬁo@ 5%43%"'?] %7}32 Hh? gﬁ (d2b0= 82 189-2HB32 34Ns, 2H),

90

4,18 b B2 bia 184,04 (ap 1 13;7@&571 4F) S 55380 (B 3F13.32 (m,
1H8H.20Qn26 H)t 2.6% (m, 1), A255-3142: (M@MP R4 &(24H), 2.38 (s, 3H),
2.20-1.88 (m, 3H), 1.83-1.60 (m, 5H), 1.52-1.05 (m, 6H), 1.04-0.81 (m, 2H),

. 0.96 (t, J = 6.9 Hz, 3H).

Example 9(30)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hyd roky-1 -cyclohexylmethyl)-9-(3,5-dimethyl-1-
(4-(2-hydroxyethylaminosulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane * 2hydrochloride

(0]
HO/\/N\S// CH;
/Y
° N
HsC N ><‘

e2HClI ©O

TLC:Rf 0.32 (chloroform:methanol = 10:1);

NMR (CD30D):8 8.03 (d, J = 8.7 Hz, 2H), 7.71 (d, J = 8.7 Hz, 2H), 4.32 (s, 2H),
417 (d, J = 2.1 Hz, 1H), 4.06 (m, 1H), 3.80 (m, 1H), 3.62-3.48 (m, 5H), 3.38-
3.18 (m, 2H), 3.01 (t, J = 5.7 Hz, 2H), 2.58-2.30 (m , 3H), 2.46 (s , 3H), 2.39 (s,
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(3R) - 1-butyl -2, 5-di oxo-3-((1
R) - 1- hydr oxy- 1- cycl ohexyl et hyl ) - 9- (4-
ani nocar bonyl phenyl et hyl ) - 1, 4, 9- 18 AUG 2008
triazaspiro[ 5. 5] undecane hydrochl oride O CH3 H2N
, SOH HCl TLC Rf 0.40 (ethyl acetate: nethanol 3:1);

3Hg%(§_§[§ﬂﬂ§1 §H) 71.8%’-;(@2 g;h 5|-|§3 1450121 1@5% , 6F), 71)0200 82 él)m

SHW. 04 (m 1 H), 3.78 (m 1 H), 360338(m 3H) 330-
3.08 (m 2H), 2.60-2.24 (m 3H), 2.20-1.86 (m 3H),
18F (m 5H), 1.50- 06(m6l—|) 1.04-0.80 (m

(t, J = 7.2 Hz, 3H). Exanple 9(25)
3R)3Rbuﬂy|-lﬁl,5 ylic)@ B diR)xbhgdioxy- ‘R):ydoh&mdmﬂy,d)tg ~(3,5-dimethyl-1-

(4- g‘%fﬁ%@@‘r E&L%Hihé &ﬁ a(Aezr? I"I4n%|mwe th)sl)l 479-triazaspiro

triazaspire[dddundecaneny2hystrachierid @ P. CH3 ~ OH HO TLC Rf

0. 25 oroform nmethanol = 10:1); - 157 18AUR085
NVR CD3CD) : 790(d J =8.7 Hz, 2H), 7.57 (d, J =
8.7 Fx, A 8.7 Hz, Hi7. 07 (d, J =
8.7 Hz, 2H)/$4. 4.1 = 2.1 H, 1H),
4.02 (m & H H. 42 (m 3H),

3.33- 2.99 (m . . 1.81-1.60 (m
5H), 1.48-1.12 ™ N 15 . 5H).0Exarrpl e

9(26) (3R -1-butyl-
-cycl ohexyl net hyl ) - 9- (
am nosul f onyl phenyl g
[ 5. 5] undecane

" TLC:Rf 0.59(chloroform:methanol = 10:1),

NMR (CD3OD):8 8.01 (d, J = 8.7 Hz, 2H), 7.75 (d, J = 8.7 Hz, 2H), 4.32 (s, 2H),
4.17 (d, J = 2.4 Hz, 1H), 4.06 (m, 1H), 3.80 (m, 1H), 3.62-3.48 (m, 3H), 3.38-
3.18 (m, 6H), 2.60-2.30 (m, 3H), 2.47 (s, 3H), 2.39 (s, 3H), 2.20-1.88 (m, 3H),
1.82-1.60 (m, 9H), 1.50-1.10 (m, 6H), 1.02-0.82 (m, 5H).

Example 9(32)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1 -cyclohexylmethyl)-9-(5-chloro-3-
methyl-1-phenylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane *
2hydrochloride
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hydrochloride CH3 11 11 HZNS 11 0 OH HC TLC K
0.28 (chloroform nethanol = 10:1); NWMR (CD30D):6 7.89
(d, J =8.7 Hz, 2H), 7.61 (d, J = 8.7 Hz, 2H), 7.18 AUG 2008
(d, J = 8.7 Hz, 2H), 7.13 (d, J = 8.7 Hz, 2H), 4.36
(s, 2H), 4.15 (d, J = 2.1 Hz, 1 H), 401 (m 1 H),
TL %ﬁo?@ Fll()'%fo n'iérh%né R= (11031 )3H) 3.32- 3.14 (m 2H),
NthRd@DﬁO@s) 3 254 (1 LA Erot 17 TSk 8 B . 4.10
4 éB%Qn{H 3'66 Sy . (nEm-?‘PBQQ% 43)(m, 2H), 2.60-2.28 (m, 3H),
0
SH)cL R PTG ) 1854074, SH, 1.54-0.13 (m,
6H)E1 0me i(oh, 2H); 0.87d6-JB3= V.2klz) BHenyl met hyl ) -1, 4, 9-tri a

zaspi ro[ 5. 5] undecane hydrochl ori de 18 AUG 2005 H3C
TLC. Rf 0.62 (chloroform nethanol = 5:1); NWR

Exacmie(33 8.51 (s, 1 H), 7.80-7.56 (m 2H), 7.72 (d, J
(35%? Huiﬁz%s?d%xo 8( @ga) -4 d#oxy-&c?clHﬁexﬂhDethﬁ §9(4((a,

me{thvxmheroyloxy)merylmetww 4y lazaspiras Bllndecas
hydrdthictided (m 3H) 2.63 (s, 3H), 2.20- 1.86 (m 3H),

1.84-1.58 (m 1.52-1.08 (m 6H),CH. 04-0.82 (m
2H), Q.96 (t 7.2 Hz, 3H). Hy (
CH50 o

e HCI O

TLC:Rf 0.50 (chloroform:methanol = 10:1);

NMR (CD3OD):8 7.49 (d, J = 8.7 Hz, 2H), 6.98 (d, J = 8.7 Hz, 2H), 7.02-6.92 (m,
4H), 4.30 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 3.97 (m, 1H), 3.79 (s, 3H), 3.72 (m,
1H), 3.58-3.38 (m, 3H), 3.30-3.13 (m, 2H), 2.55-2.40 (m, 2H), 2.32 (m, 1H),
2.16-1.86 (m, 3H), 1.81-1.60 (m, 5H), 1.50-1.10 (m, 6H), 1.03-0.80 (m, 2H),
0.95 (t, J = 7.2 Hz, 3H).

Example 9(34)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(3-
methoxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢
hydrochloride
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Exanple 9(28) (3R)-1-butyl-2,5-dioxo-3-((1 R-1

- hydroxy-1 -cycl ohexyl nethyl)-9-(4-(4-

hydr oxyphenyl oxy) phenyl met hyl )-1, 4, 9-tri azaspi roji 5. 5‘} u
ndecane hydrochl oride CH3 HO ,SOH HC TLC Rf 0185AUG 2008
(chloroform nethanol = 10:1); NWR (CD30D):8 7.46 (d,

J =9.CHO 21, 6.97 (d, J =9.0 Hz, 2H), 6.88 (d, J
.80 (d, J =9.0 Hzgih), 4.30 (s,

2H), 4.15 1H), 3.99 (m 1 H, 3.72
(m 1 H, 3 . 3.27 1 H, 3.15 (m 1
H, 2.53-2.35 26 (m 1H), 2.18-1.87 (m
3H), 1.84-1.60 (m 51-1. 05 6H., 1.04-0.80

(m 2H), 0.95 (t, J Hz, - 159
18 AUG ZOCS (3R)-1-b £ 2, 5- cH K¢

R) - 1- hydr oxy- 1- cycl ohexyl di met hyl - 1-
(4- hydr oxyphenyl ) pyrazol -4-y i azaspiro

[ 5. 5] undecane 2hydrochl orii N

(chloroform nethanol = 10:1): N CD30D)
J =8.7 H, 2H), 6.96 (d,‘Jﬁb‘s.m, 2H) | ,
oH), 4.16 (d, J = 2.1 Hz, 1 4.04 (m 1 M—3.79

TL(GerD.&G)(chlbrﬁﬁ)rm:ﬁmr(anola—o()ﬂg?éz (m 1H, 329 (m

N@B?éezaﬁ?%gf‘* é’.-?’oﬂ?’s@i?n“ﬂ?;f@ﬂ@- FaRT 3 =z 2,

6.15 ngd%\k? Sg :E)lz‘,;ﬂﬁgbﬂz,?ggggﬁﬁﬁ-ﬁ 6 (PM)2H), 8. 3B(5, 2H)J445 (d, J =

2.9+ HH) 34B( Bey ,3.75 (m, 1H), 3.58-3.40 (m, 3H), 3.30-
K 23 B! N

3-{5% dohs Moz Sﬁixzfnﬁéimm 3H)c1 811l 58 (1 BHH. 1.50-

1.06 (m, 6H), 1.03-0.80 (m, 2H), 0.95 (t, J = 7.2 Hz, 3H).

- Example 9(35)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(N,N-
dimethylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *

hydrochloride '

HsC o CH

N
0
OH
NH
e HCI o

H3C/
TLC:Rf 0.43(chloroform:methanol = 10:1);
NMR (CD3OD):8 7.66 (d, J = 8.4 Hz, 2H), 7.55 (d, J = 8.4 Hz, 2H), 4.41 (s, 2H),
4.15(d, J = 1.8 Hz, 1H), 4.04 (m, 1H), 3.78 (m, 1H), 3.59-3.42 (m, 3H), 3.30-
3.10 (m, 2H), 3.11 (s, 3H), 2.99 (s, 3H), 2.63-2.20 (m, 3H), 2.14 (m, 1H), 2.08-
1.88 (m, 2H), 1.83-1.60 (m, 5H), 1.52-1.10 (m, 6H), 1.06-0.80 (m, 2H), 0.95 (t, J
= 7.2 Hz, 3H).
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(4- (2- hydroxyet hyl am nosul f onyl ) phenyl ) pyr azol
-4-ylmethyl)-1,4,9- triazaspiro[5.5]undecane
2hydrochl oride TLC. Rf 0.32 (chloroform nethanol = AUG 2008
10:1); NWR (CD3CD) :8 8.03 (d, J = 8.7 Hz, 2H)), 79f
(d, J =8.7 Hz, 2H), 4.32 (s, 2H), 4.17 (d, J = 2.1
Ekﬂm[b 5406(m 1H, 33.80(m 1 H, 3.62-3.48 (m

)ekbyty E(-ﬁ{oxoé_"?hFé'_ﬂrgy%@xy?j,_ﬁ:ycl@@g?mgth% Q_Ei%%-dlmethyl 1-
p agdl-BimethyBoH4,98Biagzaspitth.5]undEtahe62Hydrochtbride
1.50-1.10 (m 6H), 1.02-0.82 (m CHj. Exanple 9(31)

(3R) - 1- but yl 5-di oxo-3-((1

R) - 1- hydr of ycl ohexyl met hyl ) \9- (3, 5- di net hyl - 1-
(4-(pyrrol L- yl syl foryl,) pheny)) pyrazol - 4-yl net hyl)
1,4,9- tr ragasp Slg\

gécane/- 2h (drochl ori de
; #); NVR (CD30D): S
8.01 (d, J = 8.7 E 8. 0H, 2H),
4.32 (s, 2H)), |4 , . , .
H, 3.80 (m 1 'F# - 3. 43.3% 3.18 (m
6H), 2.60-2.30 (m 3H),
220188(m3H) 1.82-
6H), 1.02-0.82 (m 5H).
(3R)-1-buty| 2,5-dioxo-3-((1 R -1-hydroxy-
TL@;RfI Q)h&)(@fhlamfhlyh Jmehabolchil 8119 3-

tmbaéoﬁﬁeﬁg%ﬂngﬂl 5|4| .\/4 523%3’2% Aﬁ&gri Zﬁﬁgr 119, 2.04
(nm , Gefd bnof B, ra 611'&4&(16; 3H) 1H383-20u(m, 2Bb30r)-2330 (M, 9H),
2.206£88 . ﬁh6 3(-m 1 @@1 58 (A 5% 1 %@1 06. (ﬂn7 66-@ 1 beﬂo soéirerzH)

Oéﬁ),' ;'pb' 13}"m oH), 2. 602 28 (m 3H) ,

Example 9(37)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethy!-1-
(4-methylphenyl)pyrazol-4-yimethyl)-1 ,4,9-triazaspiro[5.5]undecane .
2hydrochloride

H,C
Q "

CHj,

e 2HCI

TLC:Rf 0.48 (chloroform:methanol = 10:1);

NMR (CD;0OD):6 7.37 (d, J = 8.7 Hz, 2H), 7.34 (d, J = 8.7 Hz, 2H), 4.30 (s, 2H),
4.17 (d, J = 2.1 Hz, 1H), 4.04 (m, 1H), 3.79 (m, 1H), 3.63-3.47 (m, 3H), 3.35-
3.06 (m, 2H), 2.63-2.26 (m, 3H), 2.43 (s, 3H), 2.38 (s, 3H), 2.35 (s, 3H), 2.16
(m, 1H), 2.09-1.88 (m, 2H), 1.83-1.60 (m, 5H), 1.55-1.10 (m, 6H), 1.08-0.80 (m,
2H), 0.96 (t, J = 7.2 Hz, 3H).
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2.44 (s, 3H, 2.18 (m 1 H), 2.09-1.88 (m 2H),

1.85-1.62 (m 5H), 1.54-1.13 (m 6H), 1.03-0.81 (m

2H), 0.97 (t, J = 7.2 Hz, 3H). Exanple 9(33)
(3R)-1-butyl -2, 5-dioxo-3-((1 18 AUG 2008
R) - 1- hydr oxy- 1- cycl ohexyl met hyl ) - 9- (4- (4-

met hoxyphenyl oxy) phenyl methyl ) -1, 4, 9-tri azaspiro[ 5. 5] u

E ndeca 8 hydrochl ori de CH30O TLC. Rf 0.50 (chI orof orm
Jﬁﬂl&‘i@&&—)——ml) NVR (CD30D):8 7.49 (d, J = 8.7 Hz,
)=|)I TbLﬁyl% 5{dloxal-35{(‘BR)~1 Hydréxy)-1-cyclohegyleiatoph)-O- (&H}-mmethyl -1-

AT NN Sy AT

ZhSdml}hRer(m 2H), 2.55-2.40 (m 2H), 2.32 (m 1 H),
216186(m 3H), 1.81-1.60 (m SGH;, 1.50-1.10 (m
6H), 1.0B<Q0. m 2H), 0.95 (t,/J =7.2 Hz, 3H).

A R) - 1- but yl - 2, 5-di §x0-3-((1

ycl omaxyl hyI) 9 (4-(3-

) -1,4,9-t iy azaspiro[5.5]u
ndecane hydr ochl o |d 18 AUGOS TLC

(chloroform methan 10: 117 30D @H7 54

J = 8.7 Hz, 2H) /28 ( X 87Hz

oH), 6.75 (ddd ¥ = 8.7, / ,663656

(m 2H), 4.33 (s, 2H), 4.1 J

3.98 (m 1 H), 3.77 (s, C%Hcg 3. 40
(m3H) 3. 30- 311(m2 55-2.23 (m
2.17-1.88 (m 81-1.59 (m 5H), 1.50- I.06 (m

TleﬁHRf 014Q:(ghlorqurmrmetbﬁpol@1951)“ J = 7.2 H, 3H).
9Y:8%)5d & Jl- Butt w8 Bz, BHli moxadu £ 8.4, 8.4 Hz, 2H),

4. g& ﬁ%tﬂx rﬁ?fﬁl(ﬁ’ga’ p%‘éﬂ%ﬁ%"ﬁyﬁﬁ ' 32§I£§“"{’ r1i|"92356& ?gff (m,

. 319, 8] 30436(28(“&; 2H)hy203192m00(m,cm4), 2.37 (s, 3H), 2.36 (s, 3H), 2.16 (m,

1H), 2.08-1.88 (m, 2H), 1.82-1.60 (m, 5H), 1.52-1.07 (m, 6H), 1.04-0.80 (m,
2H), 0.96 (t, J = 7.2 Hz, 3H).

Example 9(39)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(6-(4-
methoxyphenyloxy)pyridin-3-ylmethyl)-1 ,4,9-triazaspiro[5.5]undecane ¢
hydrochloride

CH,
N

\

* HCI o

TLC:Rf 0.38 (chloroform:methanol = 10:1);
NMR (CD;0D):5 8.36 (m, 1H), 8.12 (m, 1H), 7.12-6.98 (m, 5H), 4.39 (s, 2H),
4.15 (d, J = 2.1 Hz, 1H), 4.00 (m, 1H), 3.81 (s, 3H), 3.74 (m, 1H), 3.60-3.42 (m,
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H3C ,O0CH3 H3C ~OH HCO TLC R
0.43(chloroformnethano = 10:1); NVR (CD3CD):S 7. 66
(d, J =8.4 Hz, 2H), 7.55 (d, J = 8.4 Hz, 2H), 444layg 2008
(s, 2H), 4.15 (d, J =1.8 Hz, 1 H, 4.04 (m 1 H),
3.7 (m 1 H), 3.59-3.42 (m 3H), 3.30- 3.10 (m 2H),
3:2 3B0c8.163M,.2H), 2%58-2.303r),, 31, 23162185 (i) 3R)N.8C21 162 (m,

1.83-1.60 (m 5H),
n@ﬁbImB(%%%‘ij' @059@@15%% 2H). 0.95 (t, J =
7.2 Hz, 3H). - 163 18 AUG 21115 Exanpl e 9(36)
E Iejgl? yl -2, 5-di oxo-3-((1
'—%@—\Mxy- 1- cycl ohexyl met hyl ) - 9- (3, 5-di net hyl - 1-
(3R rbutply2 Szdibxa-3y(( HrBi—Hym))dIQXyHEI:YGIQI'@ZMWthMD'@ {(fndeca
I{ ol
méﬁ¥5uﬁpﬁﬂhﬁ/gh{l%%§)eﬁglﬁ%ﬁég? ;4439 tﬁ&iﬁgﬁbfog Burrh 8Ré
ymchqﬂqez = 2.1 He, 4.04 (m 1 H, 3.79
(2m7ol H)o \ (mosH) 883(30-%-62&'65']832'_')’ (
m 1 -1.58 (m
I-Ech Hf’,2106080(m 2H), 0.96 (t, J
:72Hz H). Sl e BLag)

et hyl -

(4- met hyl phenyl ) pyr azol a\.@islpl rof

5. 5] undecane 2hydr ochl or \d
(chl or of or m net hanol = 10:1);
= 8.7 Hz, 2H), 7.34 (d, J = 8.7 ¥\ ,

4.17 (d, J = 2.1 Hz, 1 H),
H, 3.63-3.47 (m 3H)), 5?35?'%I(m en.

TLC:Rf 0.46 (chloroform:methanol = 10:1);

. NMR (CD3;0D):8 7.95 (d, J = 9.0 Hz, 2H), 7.65 (d, J = 8.4 Hz, 2H), 7.25-7.16 (m,
4H), 4.38 (s, 2H), 4.15 (d, J = 2.4 Hz, 1H), 4.02 (m, 1H), 3.76 (m, 1H), 3.60-3.44
(m, 3H), 3.30-3.10 (m, 2H), 3.11 (s, 3H), 2.54- 2.26 (m, 3H), 2.18-1.88 (m, 3H),
1.82-1.62 (m, 5H), 1.50-1.10 (m, 6H), 1.02-0.82 (m, 5H).

Example 9(41)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-(2-(N,N-
dimethylamino)ethylaminocarbonyl)phenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane ¢ hydrochloride

o) CH,
O
NH

NH

I

@
O
” 'I/o
x

e2HCI ©O

TLC:Rf 0.15 (chloroform:methanol = 5:1),
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3.06 (m 2H), 2.63-2.26 (m 3H), 2.43 (s, 3H), 2.38

(s, 3H, 2.35 (s, 3H), 2.16 (m 1 H), 2.09-1.88 (m

2H), 1.83-1.60 (m 5H), 1.55-1.10 (m 6H), 1.08-0180AUG 2008
(m 2H), 0.96 (t, J = 7.2 Hz, 3H). - 164 18 AUG 2
Exanmpl e 9(38) (3R)-1-butyl-2,5-dioxo-3-((1

NINRR- I;ﬂmmy %Wdlmﬁwt,ﬂﬁﬂhw 62 od,(B= 3.4 Hizp2H)y7.20-7.08 (m,

arh 356 RESYA Y82 LA H HH P BT A5 (m. H), 375 1,

= B dyidz d2H), 6r58:48 42HnT,L3B)RB. 38 @9( chb.dridd, @HYy, Be80:ar1@ (v, 2H),

N
2,99 (8, 255 £ 25 R 0, 28-4 g om) G e F.e o 5y 461,14
(m, 6H)J10250.84m, SH)H), 4.04 (m 1 H), 3.78 (m 1 H),
3.63-3.45 (m 3H), 3.30-3.12 (m 2H), 2.61-2.30 (m
2.37 3 2.36 (s, 3 2.16 1
_@Jw_ﬁ(éélgfn 2E)|) 1. 82- (1360 (H)m 5H) , (1m5215|)7(m
(3RAN -buityl02,50di8%0-8 1R)’-|T|)h dﬁoﬁﬁﬂdgclohexg;r’ne’&hyi%g -@;5-dimethyl-1-

<4§?&'ﬁ7od' SRR DRy Bt L Y hin-1 4.9-

triazd dpinofpopmyecane p2hydiach®ridenet hyl ) -1, 4, 9-tri azaspiro
[ 5. 5] undecane Qhydrochl oride OH HC TLC Rf 0. 38

(chloroform ng = 10:1); NWR (CD3 36 8.36 (m
1 th\?/rz\ .12-6.98 (m 5H),/4.39 (s, 2H),
4.15 (d, J 9 2.1 H, 4.00 (m 1 3.81 (s,

3H), 3.74 (K 1 60-3NI2 (1BH; 165) 18 AUGO 3H)

3.30-3.16 (m 2H) , >BRBNYM 3H), 2/16-1$6 (m

3H), 1.80-1.62 (m

NH

TLC:Rf 0.46 (chloroform:methanol = 10:1);

NMR (CD30D):5 8.01 (d, J = 8.7 Hz, 2H), 7.60 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
417 (d, J = 2.4 Hz, 1H), 4.04 (m, 1H), 3.80 (m, 1H), 3.73 (t, J = 6.0 Hz, 2H),
3.72-3.48 (m, 5H), 3.30-3.16 (m, 2H), 2.60-2.30 (m , 3H), 2.43 (s, 3H), 2.39 (s,
3H), 2.22-1.88 (m, 3H), 1.80-1.62 (m, 5H), 1.50-1.12 (m, 6H), 1.06-0.82 (m,
5H).

Example 9(43)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethyl-1-
(4-(2-(N,N-dimethylamino)ethylaminocarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane ¢ 3hydrochloride
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5H), 1.50-1.10 (m 6H), 1.02-0.80 (m 5H). Exanple
9(40) (3R)-1-butyl-2, 5-d iox0-3-((1 R -1-hydroxy-1
-cycl ohexyl met hyl ) - 9- (4- (4-
nmet hyl sul f onyl phenyl oxy) phenyl met hyl )-1, 4, 9-tri azh8 AUG 2005
o[ 5. 5] undecane hydrochloride O CHs H3CS 11 0 OH
HCl TIHRf 0.46 Pchl orof orm net hanol = 10"1_|); NVR
9.0 Hz, 2H), 7.65 ;3] = 8.4

HRL.CZH) NP7 257 18 aH), 4.38 (s, 2H){ 4.15 (d, J
=374 Hz, 1 Hy 4.0p 1\,

3.60-3.44 (m 3H), . A (s, 3H),
2.54- 2.26 (m 3H), 2 1{82-132 (m
5H), 1.50-1.10 (m 6H), 1.
9(41) (3R)-1-butyl-2,5-dio

di met hyl am no) et hyl am nocar bonyl ) phe
[)-1,4,9- triazaspiro[5.5]undecane hydro
r, -1 CHs H3 \N--/--NH H3C 2HCI3HCK: ROO0. 15
(chloroform nethanol = 5:1); ,SCH - 166 18 AUG 2

TLC:Rf 0.14 (chloroform:methanol:28% aqueous solution of ammonia =
200:20:1);

NMR (CD;0D):5 8.07 (d, J = 8.7 Hz, 2H), 7.64 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
417 (d, J = 2.1 Hz, 1H), 4.04 (m, 1H), 3.79 (t, J = 5.7 Hz, 2H), 3.78 (m, 1H),
3.63-3.49 (m, 3H), 3.41 (t, J = 5.7 Hz, 2H), 3.32-3.20 (m, 2H), 3.00 (s, 6H),
2.63-2.35 (m, 3H), 2.45 (s, 3H), 2.39 (s, 3H), 2.20-1.90 (m, 3H), 1.82-1.63 (m,
5H), 1.48-1.13 (m, 6H), 1.03-0.82 (m, 2H), 0.96 (t, J = 7.2 Hz, 3H).

- Example 9(44)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethyl-1-
(4-(2-(morpholin-4-yl)ethylaminosulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane * 3hydrochloride

(o)
N/\/N\S// CH;
/
0 o)
Ny _CHjs
N~ N [o)
—_ §H
H,C N 2
NH
e3HclI O

TLC:Rf 0.42 (chloroform:methanol = 10:1);

NMR (CD10D):5 8.07 (d, J = 9.0 Hz, 2H), 7.77 (d, J = 9.0 Hz, 2H), 4.30 (s, 2H),
4.17 (d, J = 2.4 Hz, 1H), 4.12-3.96 (m, 3H), 3.90-3.70 (m, 4H), 3.62-3.48 (m,
6H), 3.20-3.16 (m, 6H), 2.70-2.30 (m, 3H), 2.49 (s, 3H), 2.41 (s, 3H), 2.20-1.88
(m, 3H), 1.82-1.62 (m, 5H), 1.50-1.10 (m, 6H), 1.04-0.84 (m, 5H).
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NVR (CD30D):S 7.93 (d, J = 9.0 Hz, 2H), 7.62 (d, J =

8.4 Hz, 2H), 7.20-7.08 (m 4H), 3.98 (s, 2H), 4.16

(d, J =2.1Hz, 1 H, 3.98(m 1 H, 3.75 (m 1 H,

3.75 (t, J = 5.4 H, 2H), 3.58-3.42 (m 3H), 3.388(AUG 2005
J =5.4 Hz, 2H), 3.30-3.18 (m 2H), 2.98 (s, 6H),
2.56-2.28 (m 3H), 2.18-1.88 (m 3H), 1.82-1.62 (m

5H) , -1.14 (m 6H), 1.02-0.84 (m 5H). Exanple
M‘E - 1-but yl - 2, 5- di oxo0- 3- (( 1
-11btwu2 Beatioko (1 Rhaxtyydresyl L dycioheXyinelihyh o d-(4L-

<rr§+gn>§°lin- SR 3R (. ooh or e 0

trla@splm[ﬁé]undﬂcanaf' hydaschledideor of orm net hanol = 10:1);
= 8.7 Hz, 2H)CHa 60 (d, J =
4.17 (d, ¥ ="2. . 1 H,

R) - 1- hyd'roxy 1- cycl ohexyl t . y
(4-(2- (N, N-di et hyl am no) et hyl am yl) pyr
azol -4-ylnmethyl)-1,4,9- tri azaspl g
3hydrochl ori de 18AUR4Cb6 HzC,T,
(chl orof or m mat hanol : 28% aqueo \
200: 20: 1); NMR ( OD)8807(dJ 8.7 Hz, 2
TI:Cerqw (chler@orm methangl = 40:4), (s, 2H), 4.17 (d, J =
7g¢gaomi‘ 584(@4]#'814 HzH)ZH)3718 (dtJZJstz 2HY?77.18:9.06 (m,
4@ Yoh116 é@ (-nfé% 1, gng gég 4 82:5.40 T/ 12H),
, 338312(m 2H), 2.562-2.24 (m, 3H), 218186(m 3H), 1.82-1.62 (m, 5H),
1.50-1.10 (m, 6H), 1.02-0.82 (m, 5H).

Example 9(46)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1,4-

benzodioxan-6-ylmethyl)-1,4,9-triazaspiro[5.5]undecane * hydrochloride
CH;

* HCI o

TLC:Rf 0.38 (chloroform:methanol = 10:1);

NMR (CD30D):8 7.05 (d, J = 2.1 Hz, 1H), 7.00-6.90 (m, 2H), 4.26 (s, 4H), 4.23
(s, 2H), 4.15 (d, J = 1.8 Hz, 1H), 3.94 (m, 1H), 3.68 (m, 1H), 3.58-3.34 (m, 3H),
3.30-3.08 (m, 2H), 2.50-1.86 (m, 6H), 1.80-1.62 ( m, 5H), 1.50-1.04 (m, 6H),
1.02-0.82 (m, 5H).
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2.63-2.35 (m 3H), 2.45 (s, 3H), 2.39 (s, 3H),

2.20-1.90 (m 3H), 1.82-1.63 (m 5H), 1.48-1.13 (m

6H), 1.03-0.82 (m 2H), 0.96 (t, J = 7.2 Hz, 3H).

Exanpl e 9(44) (3R)-1-butyl-2,5-dioxo-3-((1 18 AUG 2008

R) - 1- hydr oxy- 1- cycl ohexyl met hyl ) - 9- (3, 5- di net hyl - 1-

(4-(2-(norpholin-4-yl)ethylam nosul fonyl) phenyl ) pyrazo
EI -4- vl yl)-1,4,9- triazaspiro[5.5]undecane

ride HOCH3 N | 1% ) OO 3HC TLC K

(AR)4Rb(1tyH205-diaor8-( (R )rtchytroxy1 Deggloh&iFmeding ooy 3 5-8intethy|-1-

(4 Q‘J N% et@l%n?@s@%gl)ﬂh%@»ﬁg&aﬁiz l-}?m%ﬁﬁ@z" %}_%6 ELmSO

tr@zaasplmlﬁcﬁlendepqnﬁ 2hydroghledde. 48 (m 6H), 3.20-3.16
(m 6HH3C2, 70-2.30 (m 3H), 2.49 (s, 3H), 2.41 (s,
2.20-1y88 (m 3H), 1.82-1.62 (m 5H), 1.50-1.10

1.04-0084 (m 5H). - 168 18Al Exanpl e
9(4&?# tyl - 5-di oxo-3-((1 R) - £ hydroxy-1
-cycl ohexyl may y (4- (4-

( nor phol i n- Oyl c§ \ ) phenyl oxy) phenyNnet hyl ) -1, 4, 9-

triazaspiro[5. 5] e/ r o€H3or i de/P. 8H30—|

\\QH
H3C \

® 2HCI

TLC:Rf 0.36 (chloroform:methanol = 10:1);

NMR (CD30D):8 7.99 (d, J = 9.0 Hz, 2H), 7.73 (d, J = 9.0 Hz, 2H), 4.31 (s, 2H),
4,17 (d, J = 2.1 Hz, 1H), 4.06 (m, 1H), 3.78 (m, 1H), 3.62-3.48 (m, 3H), 3.34-
3.14 (m, 6H), 2.60-2.30 (m, 3H), 2.45 (s, 3H), 2.39 (s, 3H), 2.20-1.88 (m, 3H),
1.82-1.62 (m, 5H), 1.50-1.08 (m, 6H), 1.15 (t, J = 7.5 Hz, 6H), 1.02-0.82 (m,
5H).

Example 9(48)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(pyridin-1-
oxido-3-yloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane « hydrochloride

o\N*‘ CH
3
7 N—o
o)
N OH
N &
NH
@ HCI o

TLC:Rf 0.10 (ethyl acetate:methanol = 3:1);

-170 -



HCI TLC. Rf 0.31 (chloroform nethanol = 10:1); NWR
(CD30D):8 7.58 (d, J = 8.4 Hz, 2H), 7.48 (d, J = 8.7

Hz, 2H), 7.18-7.06 (m 4H), 4.36 (s, 2H), 4.16 (4ig Aug 208
=2.4H, 1 H, 400(m 1H, 3.82-3.40 (m 12H),
338312(m2H) 252224(m3H) 2.18-1.86 (m

O%Q;S 6?16 -B13 r13)1 7583 éﬁ 10 60 HEFQH) Rz, ﬁ@?%@?m

)w 9daoxgjoﬁz) 3 i 45k £ Wik, 40 m,
. 6:60- sy (m 5|-|) 2.70-2.40 (m, 3H), 2.20-1.80 (m, 3H),

V. 9-triazas 5 ne d or

?xéﬁ?(% 9. 0803 @f@?r@ll)nétﬁﬁ%%c&" S ot
3|-{)CD3(D)8705(d J =21 H, 700690(m
2H), 4.26 (s, 4H), 4.23 (s, 2H) 415(d J=1.8 He,
1H, 3.94(m 1 H, 3.68(m 1H), 3.583.34 (m 3H.
Exangie(4® (m 2H), 2.50-1.86 (m 6H), 1.80-1.62 (m

(3§§'1M@53d@iog 1|ﬁ)“3 ilo>821 Qyﬁ%hé@lg@f&yl)-&)( 6:ﬁdumethyl 1-

(45-methylpIpasazin-yise f@md ey DRyiazobA AMSI by

trléihs(oh’ogﬂr LﬁHBMén%“h?é#dchWhﬂb) phenyl) pyr azol - 4-yl rret hyl

3 ri azaspi ro[ 5. 5] undecane 2hydrochl oride H3C

”Bch o oﬁ)lc?*NwéH?coééS) 6 799 (43 =60 ke

net han . . ) = . )

2H) 7M\ 7=9.0 Hz, 2H), 4.31 (s, Hs, 4.17 (d,

J=2.1H, 1, & (m 1 H, 3.78 (O 1 H),

3.62-3.48 (mQ’3H)] -

N. _CH
N/ AN 3 o
Vam OH
H,C N \
NH
e3HCl O

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

NMR (CD5;0D):8 8.01 (d, J = 8.7 Hz, 2H), 7.85 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
4,17 (d, J = 2.4 Hz, 1H), 4.10-3.94 (m, 3H), 3.78 (m, 1H), 3.66-3.56 (m, 5H),
3.40-3.20 (m, 4H), 2.91 (s, 3H), 2.88-2.72 (m, 2H), 2.70-2.40 (m, 3H), 2.50 (s,
3H), 2.40 (s, 3H), 2.20-1.88 (m, 3H), 1.84-1.60 (m, 5H), 1.56-1.10 (m, 6H), 1.04-
0.82 (m, 5H).

Example 9(50)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
hydrochloride
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3.14 (m 6H), 2.60-2.30 (m 3H), 2.45 (s, 3H), 2.39

(s, 3H, 2.20-1.88 (m 3H), 1.82-1.62 (m 5H),

1.50-1.08 (m 6H), 1.15 (t, J = 7.5 Hz, 6H), 1.0¢{.A88 2008
(m 5H). Exanple 9(48) (3R)-1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 1- cycl ohexyl nmet hyl ) - 9- (4- (pyridi n-1-

oxi do- 3- @ oxy) pRey! nethyl )-1,4,9-tria iro[ 5. 5] unde
TLC. Rf 0.10

(ethyl acet at 1), 18AURCS NWVR
2H), 7.73-7.60 (m 2 2H) ,

4.39 (s, 2H), 4.15 (d,
H, 3.76 (m 1 H), 3.60-*3: . :
3H), 2.20-1.90 (m 3H), . p0-1. 10
(m 6H), 1.10-0.80 (m 2H), O. é 3H).
Exanmpl e 9(49) (3R)-1-butyl-2,5-di
R) - 1- hydr oxy- 1- cycl ohexyl net Qyl éﬁ] 9-(

(4- (4- et hyl pi perazi n-1-yl sul f|6| yl) phenyl ) pyra yl
nmethyl)-1,4,9- triazaspi ro{ 5. 5] undecane hydrochloride

TLE3RS 0edeh (mhioreform:metiranghs 105H;

NMR (CD30D):5 7.84 (d, J = 9.0 Hz, 2H), 7.59 (d, J = 8.7 Hz, 2H), 7.15(d, J =
8.7 Hz, 2H), 7.07 (d, J = 9.0 Hz, 2H), 4.36 (s, 2H), 4.16 (d, J = 2.1 Hz, 1H), 4.00
(m, 1H), 3.74 (m, 1H), 3.60-3.44 (m, 3H), 3.28- 3.16 (m, 2H), 2.91 (s, 3H), 2.52-
2.26 (m, 3H), 2.18-1.88 (m, 3H), 1.82-1.62 (m, 5H), 1.50-1.10 (M, 6H), 1.02-
0.82 (m, 5H).

Example 9(51)

- (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethyl-1-
(2,4-difluorophenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢
3hydrochloride

TLC:Rf 0.63(chloroform:methanol = 5:1),

NMR (CD30D):8 7.56 (m, 1H), 7.33-7.16 (m, 2H), 4.32 (s, 2H), 4.18 (d, J = 2.4
Hz, 1H), 4.04 (m, 1H), 3.80 (m, 1H), 3.64-3.46 (m, 3H), 3.30-3.16 (m, 2H), 2.62-
1.88 (m, 6H), 2.39 (s, 3H), 2.28 (s, 3H), 1.84-1.60 (m, 5H), 1.52-1.10 (m, 6H),
1.06-0.82 (m, 2H), 0.97 (t, J = 6.9 Hz, 3H).
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S 9 3HC TLC Rf 0.34 (chloroform nethanol = 10:1);

NVR (CD30D):S 8.01 (d, J =8.7 Hz, 2H), 7.85 (d, J =

8.7 Hz, 2H), 4.31 (s, 2H), 417(d J =2.4 H, 1H),
4.10-3.94 (m 3H), 3.78 (m 1 H), 3.66-3.56 (m 5+ AUG 208
3.40-3.20 (m 4H), 2.91 (s, 3H), 2.88-2.72 (m 2H),
2.70-2.40 (m 3H), 2.50 (s, 3H), 2.40 (s, 3H),

__ma&-ﬁ(._@s(m 3H) 1.84-1.60 (m 5H), 156110(m
FE?R& 845 dP)x§23 AR) 5H- drxp ARyl SHxImethyl)-9-(3,5-dimethyl-1-
NgiaryaTiey )@Iﬂaﬁ%mméé Py )phenyhoyrazol-4-yimethyl)-1.4.9-

tnaﬁﬁéﬂswd[ars]mmmnmmwﬁbﬂde’-ﬂ phestsiazespingl§.5]untie@aneicaz
3hYHS_EC g 5] undecane hydrochl oride 1 8 AUG 20 H3C
€44 hl oroform nmet hanol = 10:1)

ﬁzcg%CD) S 7. ( :9.0 Hz, 2H), 759&9&

«d/ 8.7 Hz, 2H), 7.0

He ., . 436 (R 4.16 (d, J = 2
(m ICH). 3. 74)(3.6 - 3.
(m 2H), 2.91 (s, S{) -2 . 26H

(m 3H), 1.82-1.62 (M 5

: 90
1 ,400

(3R) - 1- butyl - 2, 5- di oxo- 3-
R) - 1- hydr oxy- 1- cycl ohe@i t hyl
(2, 4-di fl uorophenyl) pyrazol - 4-yl met
i ro[ 5. 5] undecane 3hydrochl oride F TLC
0. 63(chl orof orm net hanol = 5:1)% (

(m 1 H, 7.33-7.16 (m 2H), 4.32 (s, 2H),

TLE: %f 6&1"@hl{ﬂ' #dgrﬂ)rﬁe@éggm ueo%s%%ldtmn df dthmonia =
100:10 !

NMR (CD30D).8 8.07 (d, J = 8.7 Hz, 2H), 7.78 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H),
417 (d, J = 2.1 Hz, 1H), 4.04 (m, 1H), 3.80 (m, 1H), 3.64-3.50 (m, 3H), 3.40-
3.22 (m, 6H), 2.96 (s, 6H), 2.74-2.38 (m, 3H), 2.49 (s, 3H), 2.41 (s, 3H), 2.22-
1.88 (m, 3H), 1.84-1.60 (m, 5H), 1.62-1.10 (m, 6H), 1.06-0.82 (m, 2H), 0.96 (t, J
= 7.2 Hz, 3H).

Example 9(53)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1 -cyclohexylmethyl)-9-(3,5-dimethyl-1-
(4-methylaminocarbonylphenyl)pyrazol-4-ylmethyl)-1 4,9-
triazaspiro[5.5]unc(i)ecane « 2hydrochloride

CH;

HiC
H N _CHs
NT o)
= OH
N
H;C \
NH

¢ 2HCI
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1.88 (m 6H), 2.39 (s, 3H), 2.28 (s, 3H), 1.84-1.60
g{n ?H),6195E|-21. %l(_)b(m (1il;|) 1.06-0.82 (m 2H), 0.97
, = 6. , .- 2 1
(3R) - 1-butyl -2, 5-di oxo-3-((1 8 AUG 2005 Bxampl q Phoe s
R) - 1- hydr oxy- 1- cycl ohexyl met hyl ) - 9- (3, 5- di net hyl - 1-
(4-(2- (N, N-dinethylam no)ethylam nosul fonyl)
TLCER_&B)BD @ynimgr%nmthmqiﬁ ;0:1);4, 9-
NMR' .5 91 undgcanse 2H), 7.60 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H)

(TS 758 Bz, 2, 789 [ 2 451 5, 21
41814 1 bz B 0A L. o S 8. LRERHY (g3, 3.7-
3,215 2Fh.C2.B (8; 8), (Z6Y.2LIB AMIBHEIDABGb; F 22410 B1), 2.16
(m, (. 3057435 G 2T 815 51} 1. BT ASTHA 4, S e2 (m
5HYS, 2H), 4.17 (d, J = 2.1 Hz, 1 H, 4.04 (m 1 H,

g. gg gm éH)H) , 23.724-23320( (m 33|—|) , 3.40- 3.22 (m 6H),

. S, , 2.49 (s, 3H), 2.
Examaple®{p4) 2. 22- 1.88 (m SE]I) , I£|?84- 1. 60(?m I;)H) , o
(3@_.13331@4%;&1&%633 1 IR$-1Qﬁ drofg- 16y cleidxylMethyl K 9-(4-4- =
carpgwphgr}ylg)vbp@ryjn%p&yﬁgé_i)&-&riqg{)a_sgi_rﬂ[)ﬁ Jundecane * hydrochloride

r oxy- 10gycl offexy\ et hyl ) - 9- (3, 5- di mePhRI - 1-
(4- met hjjand bor@ | phenyl ) pyrazo{-4-ylnmethyl)-1,4,9

ndecgne 2hydrochl oxide O
(o)
N SOH
N &
NH

e HCI o

TLC:Rf 0.43(chloroform:methanol = 5:1);

NMR (CD;0D):5 8.05 (d, J = 9.0 Hz, 2H), 7.61 (d, J = 9.0 Hz, 2H), 719(d,d =
9.0 Hz, 2H), 7.08 (d, J = 9.0 Hz, 2H), 4.38 (s, 2H), 4.17 (d, J = 2.1 Hz, 1H), 4.02
(m, 1H), 3.78 (m, 1H), 3.60-3.40 (m, 3H), 3.30-3.10 (M, 2H), 2.56-1 .86 (m, 6H),
1.82-1.60 (m, 5H), 1.562-1.16 (m, 6H), 1.06-0.82 (m, 2H), 0.97 (t, J=7.2 Hz,
3H).

Example 9(55)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1 -cyclohexylmethyl)-9-(4-((4-
methoxyphenyl)methylaminocarbonyl)phenylmethyl)-1 4,9-
triazaspiro[5.5]undecane * hydrochloride
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H3C SOH 2HCI -173 18AUGLCS TLC: Rf 0.21 (chloroform
nmet hanol = 10:1); NVR (CD3CD):8 7.98 (d, J = 8.7 Hz,
2H), 7.60 (d, J = 8.7 Hz, 2H), 4.31 (s, 2H), 4.16 (d,
J=2.1Hz, 1H, 404 (m 1H, 3.79 (m 1H)

3.64-3.49 (m 3H), 3.37- 3.20 (m 2H), 2.94 (s, SWAUGM
3H), 2.40 (s, 3H), 2.16
, 1.83-1.62 R, 5H),

.82 (m 5H). /Bxdnple 9(54)

R) - 1 hydroxy 1 cycl ohexy net hy
car boxyphenyl oxy) phenyl

@ ,9tr aza3|ro[5 5]u
[ Q :
0. 43( chl or of or m net hanol % 1); Yela'/ &

ndecane hydrochl oride

(d, J =9.0 Hz, 2H), 7.61 (d\

(d, J = 9.0 Hz, 2H), 708(d

(s, 2H), 4.17 (d, J = 2.1 Hz,

3.78 (m 1 H), 3.60-3.40 (m 3H)
2.56-1.86 (m 6H), 1.82- 60'(hl¢ 5H)

6H), 1.06-0.82 (m 2H), O97(t 1=7.2 e,
TIRTY.33 h@%fofr%ﬁ!hemahuwlmaﬁ di oxo-3-((1

NifK %@{@hﬁﬁ 96 1 L 7B e gt 80 Tanl= B 4tz ). 128 0.9 =

8.4 HA24Hp618Y @, I]u8dddaizH), dysRk (s [2H)r 448 (8H2B), 4.15 (d, J = 2.1
Hz, 1H), 4.02 (m, 1H), 3.77 (s, 3H), 3.77 (m, 1H), 3.568-3.38 (m, 3H), 3.30-3.10

(m, 2H), 2.54-2.22 (m, 3H), 2.18-1.86 (m, 3H), 1.82-1.60 (m, 5H), 1.50-1.08 (m,
6H), 1.04-0.80 (m, 2H), 0.95 (t, J = 6.9 Hz, 3H).

- Example 9(56)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(3-
methoxypropylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
hydrochloride

CH,0
_\—\ o) CH,

HN

NH
e HCI o

TLC:Rf 0.27 (chloroform:methanol = 10:1);

NMR (CD30D):8 7.93 (d, J = 8.1 Hz, 2H), 7.68 (d, J = 8.1 Hz, 2H), 4.43 (s, 2H),
4,16 (d, J = 1.8 Hz, 1H), 4.04 (m, 1H), 3.78 (m, 1H), 3.60-3.40 (m, 7H), 3.35 (s,
3H), 3.30-3.10 (m, 2H), 2.58-1.60 (m, 13H), 1.52-1.08 (m, 6H), 1.06-0.80 (m,
2H), 0.96 (t, J = 7.2 Hz, 3H).
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TLC. Rf 0. 33(chl or of orm net hanol =
7.96 (d, J = 8.4 Hz, 2H), 7.66 (d, : :
7.28 (d, J = 8.4 Hz, 2H), 6.88 (d, J = 8.4 Hz, %
4.52 (s, 2H), 4.43 (s, 2H), 4.15 (d, J = 2.1

H, 402 (m 1H, 3.77 (s, 3H), 3.77 (m 1 H),
EXQ.E%%% (1m 3H), 3.30-3.10 (m 2H), 2.54-2.22 (m

ST . 86 3H), 1.82-1.60 S5H) , 50-1. 08
(3R -buw,,5ﬂ.iw-&-%ﬁ<)c hyg;csx,y-b.cy@!oE&ylm@_th\df-g-(ﬁz(ﬁ'-mﬁr}hyl-u-
(2-@@1&94.-2- l)driRbcarbony)bhdnyinéthyi)xe;4394 ( 1
. R)-1- h[ oXy-1- C%'Céﬁh%xﬁb t.hyl)-9-(4-(3- .
tri §H'(59§.’ JURYECANE HERYH0 ﬁa'ﬂﬁenyl methyl)-1,4,9-triazas
piro[5. ecane hydrochloride CH30O HN TLC. Rf 0. 27

10:1);
J =

(chl or met hanol = 10:1); NMR (CD30D):8 7.93 (d,
J=28.1 2H), 7.68 (d, J = 8.1 Hz, 2H), 4.43 (s,

2H) , J=1.8Hz, 1 H, 404 (m 1 H, 3.78
(m 1 H, 3 .40 (@ 7H), 3.35 (LH33H), 3.30-3.10

(m 2H), 2.58-1.
1.06-0.80 (m ,
18 AUG 2805 Ehslipl e
R) - 1- hydr oxy- 1-cycl g N
(2-(pyridin-2-yl)eth A nocar bonyN\) phghyl nethyl ) -1, 4

708 (m 6H),
Hz, 3H). - 175
| -2,5-dioxo-3-((1

, 9- triazaspiro[5.5]uhd C Rf
0.22 (chloroform nethano : -540D) : 8 8. 80
(m 1 H, 857 (m 1H, 8 N 28Nm_ 1 H),

7.69 (d, J =8.4 Hz, 2H), 7.4

4.40 (s, 2H), 4.16 (d, J ——.§H§:|HZ, H, 4.
(m 3H). 3.80 (m 1 H), 3.62°3.38 (m B5H), 3

ik el 17,0, 0 (1 2T
" NMR (CD3OD):5 8.80 (m, 1H), 8.57 (m, 1H), 8.08 (m, 1H), 7.96 (m, 1H), 7.69 (d,
J = 8.4 Hz, 2H), 7.43 (d, J = 8.4 Hz, 2H), 4.40 (s, 2H), 4.16 (d, J = 2.1 Hz, 1H),
4.06-3.90 (m, 3H), 3.80 (m, 1H), 3.62-3.38 (m, 5H), 3.30-3.10 (m, 2H), 3.08 (s,
3H), 2.64-2.30 (m, 3H), 2.18-1.84 (m, 3H), 1.82-1.60 (m, 5H), 1.50-1.06 (m,
6H), 1.04-0.80 (m, 2H), 0.96 (t, J = 7.2 Hz, 3H).

Example 9(58)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
(pyrrolidin-1-ylcarbonyl)phenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane
» hydrochloride

o) CH,
@O
N

NH
e HCI o

TLC:Rf 0.41 (ethyl acetate:methanol = 4.1),
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6H), 1.04-0.80 (m 2H), 0.96 (t, J = 7.2 Hz, 3H).

Exanpl e 9(58) (3R)-1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 1- cycl ohexyl net hyl ) - 9- (4- ( 4- 18 AUG 2008

(pyrrolidin-1-yl carbonyl)phenyl oxy) phenyl methyl)-1, 4,9
-triazaspiro[ 5. 5] undecane hydrochl oride 0. CH3 OH

chwwzw jm&dv TR DALY, 790)6, 1= 87 Hz
2H)14.36 €s, 2H), HAS (B = 00‘§Z( ), 3.04 e, 71y 3 79, 1h),3360-3.46

( 37H)2 30- é113,5(n( dz%)] 2%1220”% Ag)ozsoﬁlgbg((m eHy) 1.80-185 (m,

(m
51502 1115@%6&)4)1 0% 1“8@" Ym 6H), 1.80-1. 65 (m
5H) 1.50-1.15 (m 6H), 1.00-0.87 (m 5H). Exanple
9 59|) -1-buty|-2, 5-di oxo-3-((1
E e xy-1-cycl ohexyl net hyl ) - 9- (3, 5-di net hyl - 1-
(3R)-1eblityl-2 [BdioxbiFp (1 B)-d-hydrpkyr tdyclghekyméthyh) 9 ¢ Smiimefhyl-1-

e TodBHRaMI e Rt SRV 48 St elyntpoanes o
2hydrochloride, 2H), 7.49 (d, J = 9.0 Hz, 2H), 4.31 (s,
2H) , 417(d J =21 He, 1H), 4.©H3(m 1H, 3.78

(m 1 HFEI 48 (m 3H), 3.30-/3.16 (m 2H),
2.62-2.32 (1 , 2.40 (s, 3H) \39 (s, 3H),
2.22-1.86 ( 1na4 1(;3_@ , 1.54-1.10 (m
6H), 1.06-0. 9 3( . , .

Exanpl e 9(60) (3R) bu yl -2,

R) - 1- hydr oxy- 1- cycl | met
HJC N
e 2HCI

TLC:Rf 0.51 (chloroform:methanol = 10:1);
NMR (CD3;0D):5 7.58 (d, J = 9.0 Hz, 2H), 7.49 (d, J = 9.0 Hz, 2H), 4.31 (s, 2H),
4.17 (d, J = 2.1 Hz, 1H), 4.04 (m, 1H), 3.78 (m, 1H), 3.62-3.48 (m, 3H), 3.30-
3.16 (m, 2H), 2.62-2.32 (m, 3H), 2.40 (s, 3H), 2.39 (s, 3H), 2.22-1.86 (m, 3H),
1.84-1.60 (m, 5H), 1.54-1.10 (m, 6H), 1.06-0.82 (m, 2H), 0.97 (t, J = 7.2 Hz,
3H).

Example 9(60)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethyl-1-
(4-trifluoromethylphenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane °
2hydrochloride
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(4-trifluoronethyl phenyl)pyrazol -4-ylnethyl)-1,4,9-tri
azaspi r o[ 5. 5] undecane 2hydr ochl ori de 18 AUG 2003
TLC. Rf 0.53(chl orof orm net hanol = 10:1); NWR ( QD) :
7.88 (d, J = 8.7 Hz, 2H), 7.73 (d, J = 8.7 Hz, 2 GAUGM
4.33 (s, 2H), 4.18 (d, J = 2.1 Hz, 1H),4.04(m1
H) , 380(Frn 1 H), 3.64-3.46 (m 3H) 3.30- 3.16 (m
2H), 2.®BR 2. 28 (m 3H), 2.46 (s, 3 Hp. 40 (s, 3H),
2.24-1. B8 T¥ 1.84-1.60 (m H) 1.56-1.06 (m
6H), 1.06-0.8 2H), 0.97 (t, J 7.2 Hz, 3H).
1pN yl -@Hg- di oxg-3- ((1

t hyl ) -9<(3, 5-0i rrethyl

[5 5] undecane 2hydyoc or|d
(chl or of or m net haHgC N NWVR CDBO. 7.40 (d, J

= 8.7 H, 2H), 7.11 (d, J = 8\7_H/,\2 2H)
4.18 (d, J = 2.4 He, 1H) 4.04 (m//1
3H) 380(m 1 H), 36631ﬁcdm o3H), (m

2.64-2.30 (m 3H), 2.42 (s, 3H), (
Tlé%ﬁolﬂﬁéhw (Griiheybpdis 4ghfy (m 5. 154110 (m
NMRAE DO DT B6!, Benbpl Hzo2i82)7.73 (d J = 8.7 Hz, 2H), 4.33 (s, 2H),

44§@:l%héwxi ?4 néﬁhl&i,lfbgﬁﬂb%%—()glé n;sQ nf?l ﬂ¥)df3°6<4/3]46 (m, 3H), 3.30-

3.18 Bl]'ﬂ 62242 (e B4 3.46 (a, 3H).13. éQé%p’iH)o?EZ‘B]‘ 88 (m, 3H),

deH mo |
1 Mﬁmgﬁ gﬁ%ﬂsemm%m sCDgﬁﬁoé“leCa?SS (2@7 .o (prJoé vrz‘er
3= 7.2 Wz, 2H), 417(d J:24Hz H)

Example 9(61)

- (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethyl-1-
(4-methoxyphenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane °
2hydrochloride

CHj
N CH
N/ 3 0
OH
H,;C N y
NH
e2HCI O

TLC:Rf 0.44 (chloroform:methanol = 10:1);

NMR (CDsOD):4 7.40 (d, J = 8.7 Hz, 2H), 7.11 (d, J = 8.7 Hz, 2H), 4.32 (s, 2H),
418 (d, J =2.4 Hz, 1H), 4.04 (m, 1H), 3.88 (s, 3H), 3.80 (m, 1H), 3.66-3.48 (m,
3H), 3.30-3.18 (m, 2H), 2.64-2.30 (m, 3H), 2.42 (s, 3H), 2.36 (s, 3H), 2.22-1.88
(m, 3H), 1.84-1.60 (m, 5H), 1.54-1.10 (m, 6H), 1.06-0.82 (m, 2H), 0.97 (t,J =
7.2 Hz, 3H).
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4.00 (m 1 H, 3.78 (m 1 H, 3.64-3.44 (m 3H),
3.30-3.18 (m 2H), 2.70-2.34 (m 3H), 2.48 (s, 3H),

243 (s, 3M), 2.22-1.86 (m 3H), 1.84-1.60 (m 5
1.52-1.08 (m 6H), 1.43 (t, J = 7.2 Hz, 3H), "o ave ms
106080(m oH), 0.96 (t, J = 7.2 Hz, 3H). Exanple

Réample 0@)- 1- but yl -2, 5-di oxo-3-((1 R) 1- hyd

€ .
dpé&-ﬁmﬁ&aéa“ R THER Py iy oy ipRs st s 43 draensthy-1-
ethylpy2hzalibyinathybid 4 0GrigEaghid]5 6piHdecaherRhydridhidiite =
10:1); NWR (CD30D):8 4.28 (s, 2HCcHy 16 (d, J = 2.4
Hz, 1 H, 4.15 (t, J =7.2 Hz, 2, " 4.00 (m 1H),
3.76 (m 1H), 3.62-3.46 (m 3H),\3.30-3.18 (m 2H),
2.66-2.36 (m 3H), .47éﬁ, 3H), : :
2.20-1.60 7 1NG217"30 ( v L , J =
7.2 Hz, 3%&'@1.06- .80f(m 2H), W : .2 Hz,
3H). - 179 18AUR Exa
(3R) - 1- butyl - 2,92 A3-
cycl ohexyl met hyl3 = 9- (3, 5-di
(1, 1-di net hyl et hyl ) pyrazol -

triazaspiro[ 5. 5] undecane y
0. 33(chl or of or m met hano! 2H€B

(s, 2H), 4.17 (d, J = 2.4 Hz, 1H) . H) ,
TBCHQ&?(QhIHnyanmtBanélan BH), 3.30-3.22 (m 2H),

NMF@SC@:;&@) E}i 2@) Q?é &’szﬁﬂ)’ EI éHlegyga% 4 Hz, 1H),
4.505m, 11H>63(7F§< ), 54344 . 3, 2280-3.18 Go. 2k), 2176-2.34 (m,
34),2.48 saam 2308 1381) 92 82)1.86 (m, 3H), 1.84-1.60 (m, 5H), 1.52-1.08

r&?’% il %‘?&% 21315 58,5k b (ol Ot B2 K,

cycl opentyl pyrazol -4-yl nmethyl )-1,4,9-triazaspiro[5.5]u

' E%E@@[Gﬁhydr ochl ori de CH3 OH 2HCI
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hyd roxy-1 -cyclohexylmethyl)-9-(3,5-dimethyl-1-
propylpyrazol-4-yimethyl)-1,4,9-triazaspiro[5.5]undecane * 2hydrochloride

CH;

H3C\/\N>/—N{H3
H,C N >f

e 2HC| ©O

TLC:Rf 0.31 (chloroform:methanol = 10:1);

NMR (CD3;0D):5 4.28 (s, 2H), 4.16 (d, J = 2.4 Hz, 1H), 4.15 (t, J = 7.2 Hz, 2H),
4.00 (m, 1H), 3.76 (m, 1H), 3.62-3.46 (m, 3H), 3.30-3.18 (m, 2H), 2.66-2.36 (m,
3H), 2.47 (s, 3H), 2.43 (s, 3H), 2.20-1.60 (m, 10H), 1.52-1.10 (m, 6H), 1.18 (t, J
= 7.2 Hz, 3H), 1.06-0.80 (m, 2H), 0.96 (t, J = 7.2 Hz, 3H).
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TLC. Rf 0.33(chl orof orm net hanol = 10:1); NWVR (CD3CD): 8
4.27 (s, 2H), 4.16 (d, J = 2.1 Hz, 1 H), 4.00 (m 1

H, 3.78 (m 1H), 3.64-3.44 (m 4H), 3.30-3.20 (m

2H), 2.66-2.36 (m 3H), 2.47 (s, 3H), 2.42 (s, 3B AUG 205
2.28-1.60 (m 16H), 1.58-1.10 (m 6H), 1.08-0.82 (m

1e®(8 (L 3: 6.9 Hz, 3H). -180 18 AUG 2005
R
<3%@1‘1i bty éuzggxqmzé@ 3T B by 3.5 limethyl 1.
(1 §12dmh@tnylemym)g ol azgmethyl)- et tatfiazabpiofs.5]undecane
ri aéﬁgfl ro[ 5. 5] undecane Zhydrochl oride TLC.Rf 0.25
2hydre 9% m et hanol = 10: 1) : CDsoo) 6 7.36-7.18
(m 3H), 716700(m2H) 432)% 6.3 Hz, 2H),
4.18(3,2H)?:7(d J = ,1H) 3.88 (m 1
m

H, 3.72-F 3.42322 (m 4H), 3.12 (t, J
= 6.3 Hz, 2 .3 3H) / 2.44 (s, 3H),
218186|(|gﬁ: 1\202? 3H{ 1.8 1.62 (m 5H),
154110(m6H) ..1_6082m , J =
6.9 Hz, 3H). Exa e

(3R) - 1- but yl - 2 HaCdi oxo-

R) - 1- hydr oxy- 1- cycl ohexyl AI- (np yl-1
(1- benzyl - oxycar bonyl pi peri di n-4/41)

pyrazol -4-yl methyl ) -1, 4, 2HQIi az@spiro[ 5.8 ane

2hydrochloride 0 2HCI TLC Rf 0.40 (chlo

TR $3(chigfStolhing ﬂﬁ%ﬂ%ﬁ% AP Y A
NUR (QDBQD)IM&Q(?E )=42A71(dd = 2.4hiz, BHpd. an(mMH) 378 (m,
18), 5%4-3146(rh) 3H)3 3550-3: 245(m, A3)L 2.84-3 A 2805, 2.63 (s, 3H), 2.42

(s, 3H), 2.20-1.86 (m, 3H), 1.84-1.62 (m, 5H), 1.72 (s, 9H), 1.54-1.16 (m, 6H),
~ 1.04-0.82 (m, 2H), 0.96 (t, J = 6.9 Hz, 3H).

Example 9(65)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethyl-1-
cyclopentylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane * 2hydrochloride

CH;
O\ a

® 2HCI

TLC:Rf 0.33(chloroform:methanol = 10:1);

NMR (CD30D):$ 4.27 (s, 2H), 4.16 (d, J = 2.1 Hz, 1H), 4.00 (m, 1H), 3.78 (m,
1H), 3.64-3.44 (m, 4H), 3.30-3.20 (m, 2H), 2.66-2.36 (m, 3H), 2.47 (s, 3H), 2.42
(s, 3H), 2.28-1.60 (m, 16H), 1.58-1.10 (m, 6H), 1.08-0.82 (m, 2H), 0.96 (t, J =
6.9 Hz, 3H).
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(m 3H), 3.40-3.20 (m 2H), 3.18-2.94 (m 2H)),
2.67-2.30 (m 9H), 2.20-1.85 (m 7H), 1.83158(m

5H), 1.50-1.08 (m 6H), 1.05-0.80 (m 2H), 095 (t,

= 7.2 Hz, 3H). Exanple 9(68) (3R)-1-butyl - 18 AUGm
5-di oxo-3-((1 R)-1-hydroxy-1-cycl ohexyl net hyI) 9-(4-

@_{ggfgé%}yl am nocar bgnyl ) phenyl methyl )-1,4, 9-tri azaspi
0.
(SR Ak D B OHEPHANE 1yl -equfew@wpvw @:5-gimethy1-
PE: h%n?le‘tﬁyl)f?y?ﬂzoll‘r- Fne(tﬁyl ~ 4=98r|52d%|r0?‘|5 urdie¢dnés, 2H),
2hEPr{°°i‘ ride; 0. 3. 3glz(m ?;)H) gzsoms H; 3 o %
256226(m3H) 2.17-1.58 (m 14

,3 1 51 1.08 (m
10H),
Exanpl e

PON0. 80 (m 2H), 0.95 (t,{J = 6.9 Hz, 3H).
s (3R) 1- butyl -2, 5-di oX
R) - 1- hyk s ohgN Hyl ) - 9- 3 5 di met hyl -

(1- et hyl
, 9- trlazasplro[S 5] jode

(CDBOD) : 8 4. 48 -(nHs@ H), %
2.1 Hz, 1 H), 4.05-3.83 (m \
3.60-3.46 (m 3H), 3.40-3.20 (m 2,

2H), 2.90 (s, 3H), 2.60 empHEIH) , .
2.49 (s, 3H), 2.39 (s, 3H), 2.26- 1.88 (m 7N

ke e fdflospdt i o3, 3 00 (o

00(mrrsz) 4§9(t J = 6.3 Hz, 2H),

NMBRCD:QH):§ 17-36-3-18 Ga3H), (7 16-
hygro X hyl le@¥9'40 ixevgl@@%krl)no% 43.79:4.36 (m 2H) 342 3.22
(o 4H)s Bel2edpl &8 Ha DSV OXUAPBEAVTEL I 45T o (.

- 3HYHe.92 (s, 3H), 184162(m 5H), 1.54-1.10 (m, 6H), 1.06-0.82 (m, 2H), 0.97
t, J = 6.9 Hz, 3H).

Example 9(67)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethyl-1-
(1-benzyl-oxycarbonylpiperidin-4-yl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane « 2hydrochloride

CH,

oh °)k’(1 -
N CH;
N/ Q 3 0
HsC N \

NH
e2HCcl O

TLC:Rf 0.40 (chloroform:methanol = 10:1);
NMR (CD3;0D):$ 7.42-7.25 (m, 5H), 5.14 (s, 2H), 4.56 (m, 1H), 4.36-4.25 (m,
2H), 4.25 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 3.98 (m, 1H), 3.73 (m, 1H), 3.62-3.45
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NH HO ,~OH HCl TLC Rf 0.50 (chloroform nethanol =
5:1); NVR(CD3QD):57.89(d, J=9. 0Hz, 2H), 7. 60(d, J= 9.0
Hz, 2H), 7.16(d,J= 9.0 Hz, 2H), 7.09 (d, J = 9.0 Hz,
oH), 4.37 (s, 2H), 4.17 (d, 1 = 2.1 Hz, 1 H), 2. 15 Auc s
(m 1H)_, 378(m 1H, 3.71 (t, J = 5.7 Hz, 2H)

8.4403 £0\( *2)4)31@12©T4(rr1]2¥-l)§67721230@h‘|)9H 220185(m

@ G (st o (o B Dl o = 2

HZ 3}—1)9 Hz, 3H). - 183 18 AUG 2005 Exanple 9(71)

(3R)-1-buty| -2,5-d iox0-3-((1 R-1 -hydroxy-1

-cycl ohexyl met hyl ) - 9- (4- (4-

Example>8(68} hyl phenyl oxy) phenyl met hyl )-1,4,9-triazaspiro
(3RY: t1h%ﬁigf’§%a@§x QR -1y o HeRn SRl oK s-
(cmmﬂm)nmrm&bpneaylmhwm,%%mqaasm@[frﬁwrmpaee%
h)[diiee}ﬂon&7 Hz, 2H), 4.57 (s, 2H), 4.13 (d, J = 2.1 Hz,
2H) 3.47 (m 1 H, 3.35 (dd, J = 9.0,
30-2.88 (m 5H), 2.31-1.81 (m 6H),
5H), 1.55-1.05 (m 6H), 1.05-0.83 (m
= 02 Hz, 3H). Exabiie 10

2H) 0. 95
(3S)-1-butyl -
S) - 1- hydr oxy-

nmethyl)-1,4,9-triaz
aspi ro[ 5. 5] undecang By the sane
procedure as descr n Exanpl e\2 ugyng the

i ¢ 3(9PMnst ead of
t he conpound &

e HCI

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

NMR (CD;OD): 7.92 (d, J = 8.7 Hz, 2H), 7.67 (d, J = 8.7 Hz, 2H), 4.42 (s, 2H),
4.15 (d, J = 2.1 Hz, 1H), 4.02 (m, 1H), 3.92-3.69 (m, 2H), 3.60-3.39 (m, 3H),
3.30-3.12 (m, 2H), 2.56-2.26 (m, 3H), 2.17-1.568 (m, 14H), 1.51-1.08 (m, 10H),
1.06-0.80 (m, 2H), 0.95 (t, J = 6.9 Hz, 3H).

Example 9(69)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethyl-1-
(1-methylsulfonylpiperidin4-yl)pyrazol-4-yimethyi)-1,4,9-
triazaspiro[5.5]undecane * 2hydrochloride
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prepared in Reference exanple 3, and using 4-(4-

nmet hyl sul f onyl am nophenyl oxy) benzal dehyde i nst ead of
3-fornyl-6- phenyl oxypyridine, the title conpound

having the follow ng physical data was obtai ned.g ALG4X0S
18AUR005 TLC. Rf 0.54 (ethyl acetate: nethanol = 4:1);
NI\/R(CHG)6754(d J =8.4 Hz, 2H),, 7.29 (d, J =

8. 706(dj:8.4H22H3703(d J =
87Hz 2 s, 2H), 4.15 ( 2.0 Hz, 1 H),
3. 98 (m01 3. 93 ¢ H)

3.30- 3.16 (MAZHLAZ. 2.28 (m 3H)
2.14-1.91 (m 3 1.Ne-

6H), 1.00- 0.86 (m 5
(3R) - 1- butyl -2, 5- di ox¢g- 3-
R) - 1- hydr oxy- 1- ( 3, H3€, 6- tet

yl)nmethyl)-9-(3,5-dinethyl-1-p net hyl)
-1,4, 9- triazaspiro[5.5] undecane drochl By
the same procedure as descrei RHCli n Sxanple 2 o/ t he

conpound prepared in Reference exanple 3(4) i

TL@?{(E%)%@?&“& fé”rgﬁﬁ?‘j ﬁgnéln‘ s (;r ence exarrpl e 3, an

razol e i nstead

@M%mﬂwmamdzmb 4000 T B EempBarfios-2.83
9141 f1>|L| D603, mw SR, 3303, W{SmOEH 13108-2.92 (m, 2H),

$ AL ORI Rt ol W G

1.884n) 7|HZ), 1LB4H) B04m)GH)( M50L1 MD, (nR.64; 3. (EIOM(@@H) 0.95(t, J

%%825!‘,5! ,364353(m4|—|) 3.46-3.37 (m
o38b (m 5H), 2.45 (s, 3H)216201(m2|—|)

1.91-1.82 (m 2H) 1.70 (m 1 H), 1.50-1.17 (m 6H),
Exarmple(d ,70 Hz, 3H). Exanple 11(I) 11(5) By the
as descrl bed in Exanpl e usi ng the
"~ (3R)-1-butyl-2, 5 dIOXO 3-((1R)-1- hydroxy-1-cyclohexylmethyl) -9- ?4 -(4-(2-
hydroxyethylaminocarbonyl)phenyloxy)phenylmethyl)-1,4,9-

triazaspiro[5.5Jundecane ¢ hydrochloride

o) CH,
o
N:H C
HO—/_
D} C

e HCI

TLC:Rf 0.50 (chloroform:methanol = 5:1);

NMR (CD30D):5 7.89 (d, J = 9.0 Hz, 2H), 7.60 (d, J = 9.0 Hz, 2H), 7.16 (d, J =
9.0 Hz, 2H), 7.09 (d, J = 9.0 Hz, 2H), 4.37 (s, 2H), 4.17 (d, J = 2.1 Hz, 1H), 4.02
(m, 1H), 3.78 (m, 1H), 3.71 (t, J = 5.7 Hz, 2H), 3.60-3.40 (m, 3H), 3.51 (t, J =
5.7 Hz, 2H), 3.30-3.10 (m, 2H), 2.58-1.84 (m, 6H), 1.82-1.56 (m, 5H), 1.54-1.06
(m, 6H), 1.04-0.80 (m, 2H), 0.96 (t, J = 6.9 Hz, 3H).
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correspondi ng al dehyde derivatives respectively

instead of 4-fornyl-3,5- dinethyl-1-phenyl pyrazol e,
the foll ow ng conpounds having the follow ng physical
data were obtained. -185 1 8 AUG 2005 Exanpl e 1h§ AYG 208
(3R) - 1-butyl -2, 5-di oxo-3-((1

R) - 1- hydr oxy 1-(3,4,5, 6-tetrahydropyran-4-
Exanpleed(Ay) ) - 9- (4- (4- met hyl am nocar bonyl phenyl oxy) phenyl

(3%- Mw?orl 890-3-%%3%%@5 ]cwh‘éﬁgmhyl) 9-(4-(4-

hyda@mraef@ylnb@nMM)pfenxlrﬂ?thyW éfbe Pl@léw ang -

o = 8.7 Hz, Hi7 15 (d, J =

; J: .7 Hz, ,436(s 2H) ,

H, 4.06-3.8%0 (m 3H), 3.75

5H), 3.30-3/20 (m 2H), 2.91
, 2.16-% 69 (@ 5H),

Un 1H5, .
(s, 3H), 2.51-2.28

1.50-1.15 (m 5H), 0N , J = 7.0\ Hz// 3 anpl e
11(2) (3R)-1-butyi-2, oxo- ¥ H)PﬁX i

R) - 1- hydroxy-1-(3, 4, 5, 6-t e++4 $
yl ) met hyl ) - 9- (4- (4- (4- nmet hoxy

Cd
)phenyl methyl)-1,4,9- triazaspiro[ 5/5] undecay
hydr ochl or i de CH3O TLC: Rf 0. 36 (et Byl acet at'e

nmet hanol = 4:1); - 186 18 AUG 2005 NWR ( CD30D—%
& b Ao Bughpails 1655, (&, 7,7 %2, )
NMR 5CD§OD)3H).344d A2 =(&7 HZFMH )46.97 (dle -38 Z l-zz (2H) 6. 9'2 {d,J =
8.7 Hz, 2H), 4.57 (s, 2H), 4.13 (d, J = 2.1 Hz, 1H), 3.71 (s, 2H), 3.47 (m, 1H),
3.35 (dd, J = 9.0, 2.1 Hz, 1H), 3.30-2.88 (m, 5H), 2.31-1.81 (m, 6H), 1.81-1.58
(m, 5H), 1.55-1.05 (m, 6H), 1.05-0.83 (m, 2H), 0.95 (t, J = 7.2 Hz, 3H).

Example 10

(3S)-1-butyl-2,5-dioxo-3-((1S)-1-hydroxy-1 -cyclohexylmethyl)-9-(4-(4-
methylsulfonylaminophenyloxy)phenylmethyl)-1 4 ,9-triazaspiro[5.5]undecane *
hydrochloride

CH,
HN ——<: >—O

OH

S
S

NH
e HCI o

By the same procedure as described in Example 2 using the
compound prepared in Reference example 3(9) instead of the compound
prepared in Reference example 3, and using 4-(4-
methylsulfonylaminophenyloxy)benzaldehyde instead of 3-formyl-6-
phenyloxypyridine, the title compound having the following physical data was
obtained.
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Hz, 1 H, 4.04-3.91 (m 3H), 3.76 (m 1 H, 3.76 (s,

3H), 3.56-3.37 (m 5H), 3.30- 3.13 (m 2H), 2.50-1.70
(m 8H), 1.39-1.15 (m 5H), 0.95 (t, J =7.0 |_|Z’18’3'qu€2m5
Exanpl e 11(3) (3R)-1-butyl-2,5-di oxo-3-((1

R) - 1- hydr oxy-1- (3, 4, 5, 6-t et rahydr opyr an- 4-

TS KPR et dcbiehap i % Phgol -2 |
NMR&&%Q@X&M@(Q via8ds lrlzf%lrl 29 (et afe? Hz, 2H), 7.06 (d, j =
aﬁhbzdﬁmh”r%l(aeﬁ wq-lif Rﬁs‘téﬁzﬁghhqrs oumzmqilm}w 3.98

2
(my 4153233 1) %548 5 qlé> 3530 316 (7 21 295.0,59), 2.52-
22‘8 13H),2.44009 3 1.76-1065 ) 50E) . 153m[ D -
(my 30k 2240 E"rﬂ“ 4me T8 es z—pnmsmhﬂ S I-Qm' o
§4(s 3H), 2.62-2.37 (m 2H), 2.44 (s, 3H)
2.41 (s, 3H), 2.15 (m 1 H, 2.03 (m 1 H), 1.90-1.70

@iﬁ@% 1. 50- 115(m6H) 096(tJ:7OHz 3H) .
11(4) (SRZ -butyl -2, 5-di 0xo-3-((1
(3R)-11butys? §xdioxo(33 (1R5'1d'-')tdé9¥)erﬂy(§r43§5ﬁ-@;ﬁr ydropyran-4-

yl)YﬂétﬁWJ@y (35 arrﬁéth@fhrmfém M-gietRiasAY4 get hyl ) - 1, 4,

triaaspolH5 1';81 Egﬁ% e eCS e v droch %ru fie 18AUc1

NIVR( CD30D) : 88 04(d, J=9. OHz, 2H) 7.8H6d, 3=8. 5Hz, 2H) , 7. 18
.0 Hz, 2H), 4.37 (s,
. 08-3.93 (m 3H),
.30-3.15 (m 2H),
0.96 (t, J =

(3R) 1- butyl 2, 5-
t rahydr opyr an- 4-I3C
yl)ymethyl)-9-(4-(4-nmethyls
phenyl oxy) phenyl methyl )-1,4,9 t
ri azaspiro[ 5. 5] undecanes Mrocﬁ) oride

xy-§t‘3, 4,5,6-te

By the same procedure as described in Example 2 using the
compound prepared in Reference example 3(4) instead of the compound
prepared in Reference example 3, and using 4-formyl-3,5-dimethyl-1-
phenylpyrazole instead of 3-formyl-6-phenyloxypyridine, the title compound
having the following physical data was obtained.

TLC:Rf 0.31 (ethyl acetate:methanol = 4:1),

NMR (CD3;0D):3 7.67-7.56 (m, 5H), 4.37 (s, 2H), 4.13 (d, J = 2.0 Hz, 1H), 4.06
(m, 1H), 3.98-3.91 (m, 2H), 3.80 (m, 1H), 3.64-3.53 (m, 4H), 3.46-3.37 (m, 3H),
2.80-2.52 (m, 5H), 2.45 (s, 3H), 2. 16-2.01 (m, 2H), 1.91-1.82 (m, 2H), 1.71 (m,
1H), 1.50-1.17 (m, 6H), 0.95 (t, J = 7.5 Hz, 3H).

Example 11(1)-11(5)

By the same procedure as described in Example 11 using the
corresponding aldehyde derivatives respectively instead of 4-formyl-3,5-
dimethyl-1-phenylpyrazole, the following compounds having the following
physical data were obtained.
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SOH HC TLC Rf 0.35 (ethyl acetate: nethanol = 4:1);
NVR( CD30D) : 87. 53(d, J=8. 7THz, 2H),

7.29(d, J=8. 7THz, 2H), 7. 06(d, J= 8.7 Hz, 2H), 7.03 (d, J
= 8.7 Hz, 2H), 4.33 (s, 2H), 4.12 (d, J = 2.0 g,

H, 4.04-3.92 (m 3H), 3.72 (m 1 H), 3.54-3.2@’2”3%”5
5H) 3.30-3.13 (m 2H), 2.95 (s, 3H), 2.51-2.26 (m

, 2.16-2.00 (m 2H), 1.89-1.70 (m 3H), 1.50-1.15

_>g§mp_51=‘b£,)o 95 (t, J = 7.0 Hz, 3H) - 188 18 AUG Z00s
(Sﬁjﬁlﬁﬁbt‘?l-ﬁ% diokd-3L¢(aRY )’I'—hy?d r5x¢-'1 Sﬂ-felrahyd ropyran-4-

et st ; °$£q%ﬁ%€oxvaéi§%d' oS! 4y

triazaspirolb plurmecanei-dydiychivridesane procedure as

descri bedQi n 2 using the comp@Hg prepared in
Ref erence \§ nstead .of the Lonpound
prepared iy anple 3, and i ng

4- f oHR@+—NH5- di i nstead of

genyl pyrazol
i e\ title c
the foll ow ng physical \g S obt ai . C R 0.45

(ethyl acetate: nethanol™>~={.:
7.64-7.51 (m 5H), 4.34 (s, X
(d, J =2.0 Hz, 1 H), 379(m
3H), 3.39 (dd, J =9.9, 2.0

2.64 (m 1 H), 2.48 (m 1H) %cg .
3H), 2.37-2.12 (m 2H), 1.98-0%8> (m oH). 1.
(m 11 H), 096(tJ:75Hz 3H). Exanple
TlJ(Zle)Oz@ééihylE’at:étate :ragthanpl ecetlir e as described in

NG Bhionte Tl BuulF o, B2 B AG0 B9 SEEET K 2606715 (0, 9 =
8.diH=® 2H)| 7 D7pldedyd ByrHz, cﬂl-da), 4t36:(<, @H) pdi12gdg 3o 0rtdis, 1H),

4.98!£968 kP B3 75(AMMHS, 38613 34 (m, 5H), 3.30-3.20 (m, 2H), 2.91 (s,
3H), 2.51-2.28 (m, 3H), 2.16-1.69 (m, 5H), 1.50-1.15 (m, 5H), 0.95 (t, J = 7.0
Hz, 3H).

Example 11(2)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(3,4,5,6-tetrahydropyran-4-
yl)methyl)-9-(4-(4-(4-methoxyphenylmethylaminocarbonyl)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane ¢« hydrochloride

CH30—©—\ o] CH,
HN

TLC:Rf 0.36 (ethyl acetate:methanol = 4:1);
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(3R) - 1-butyl -2, 5-di oxo-3-((1

R) - 1- hydr oxy- 1- cycl opentyl net hyl ) - 9- (4- (4- (4-

met hoxyphenyl met hyl anmi nocar bonyl ) phenyl et hyl ) - 1, #g %yg 2005
triazaspiro[5.5]undecane hydrochloride 18AUGNb

CH3O TLC.Rf 0.35 (chloroform nethanol = 10:1); NWR

MERIOR T 0(0-8 18 g LS 7001
iz, 2H), 6875, 0 8Bz, 2HY #.5% (s, 24), 44205, 2H), 4. 18, J = 2.0
Hflﬂ% a0b4§193(1m83|#323716?;%8 7277é5(s 3§6§77(m1 éH) 3.30-

3. 284, 28856781 gH) 5<m aa%teﬂz(@ﬁz 3H).
(3R) - 1-butyl-2,5- dioxo-3-((1 R)-1- hydroxy-
El- I tylrrethyl)-9-(4-(4-

ocar bonyl phenyl oxy) phenyl nethyl )-1,4,9-tri az
(3R3{1i-butyb2 B-dioste <3 ((4 R)-1hiyyhiroxyH1e(3,416,8Aetrabydro 8 canid - OH

r
e 6.5 ABar 1 AN R gty iitEoagobhpnDitrazol4-
ylmgthy,b)|-1]49;-trma§glro[5 &Jundegang * 2hyfjrochlosige(d, J = 8.7
Hz, 2H), 4.3 (s, 2H), 402(m1H) 401(d J=2.1
Hz, JHAJ%Q?, 3.40-3.12 (mCHs), 2 92 (s,
3H), '8 206 ANGH), 2.00- 1.08 (nd 12H), 0.96 (t,
J =17.2 H, 3H 90 18AUGM Exanpl & 12(3)
(3R) 1- buCH5- 2, R -1-h

carboxyphenyloxy)phenyl
ndecane hydrochl ori de

TLC:Rf 0.55 (chloroform:methanol = 4:1);

NMR (CD30D):8 7.63 (d, J = 9.0 Hz, 2H), 7.60 (d, J = 9.0 Hz, 2H), 4.32 (s, 2H),
413 (d, J = 2.0 Hz, 1H), 4.06 (m, 1H), 4.00-3.91 (m, 2H), 3.79 (m, 1H), 3.63-
3.52 (m, 4H), 3.46-3.34 (m, 3H), 3.13 (s, 3H), 3.04 (s, 3H), 2.62-2.37 (m, 2H),
2.44 (s, 3H), 2.41 (s, 3H), 2.15 (m, 1H), 2.03 (m, 1H), 1.90-1.70 (m, 3H), 1.50-
1.15 (m, 6H), 0.96 (t, J = 7.0 Hz, 3H).

Example 11(4)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(3,4,5,6-tetrahydropyran-4-
yl)methyl)-9-(4-(4-carboxyphenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane « 2hydrochloride
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r-1 CH3 OH HC TLC Rf 0. 36 (chloroform met hanol =
:1); NWMR (CD30D):8 8.05 (d, J =8.7 Hz, 2H), 7.61 (d,
87HzH)2H) 7.19 (d, J: 8.7 Hz, 2H), 7.08 (d, J
7 Hz, 2H), 4.38 (s, 2H), 4.02 (m 1 H ,40
.8 Hz, 1 H, 3.78 (m 1 H, 3.62-3.08 (m %”UGJ"“
0206(m 5H), 2.00-1.08 (m 12H), 0.96 (t, J =

. pl e 13 (3R)-1-propyr?3, 5-di oxo-3-((1
pkQ| propyl ) -9-(4-(4-
thyl)-1,4,9-triaz
H3C-NH OH NH
descri bed
in f erence

ON Il Il U0
R oI

aspir 5]undecane
}-CH3 HCIOHSCBy

exanpl e 3(6) instead of t
Ref erence exanpl e 3,
nmet hyl am nocar obonyl phenyl oxy)
3-fornyl -6- phenyl oxypyridi ne, the
havi ng the foll ow ng physi ediCHat a
191 18 AUG 2005 TLC.Rf 0.35 (chloroform net

LRI 30 §Rprdorrgnbingndy S 4 ;7= -0 e 2 T 61
NMR (CD;OD):5 8.04 (d, J = 90Hz 2H). 7,60 (d, J = 8.5 Hz, 2H), 718 (d, J =
8.5 Hz, 2H), 7.07 (d, J = 9.0 Hz, 2H), 4.37 (s, 2H), 412 (d, J = 2.0 Hz, 1H),
4.08-3.93 (m, 3H), 3.75 (m, 1H), 3.57-3.34 (m, 5H), 3.30-3.15 (m, 2H), 2.52-
1.69 (m, 8H), 1.50-1.18 (m, 5H), 0.96 (t, J = 7.2 Hz, 3H).

Example 11(5)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(3,4,5,6-tetrahydropyran-4-
| yl)methyl)-9-(4-(4-methylsulfonylaminophenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane ¢ hydrochloride

NH
e HCI o

TLC:Rf 0.35 (ethyl acetate:methanol = 4:1);

NMR (CD30D):8 7.53 (d, J = 8.7 Hz, 2H), 7.29 (d, J = 8.7 Hz, 2H), 7.06 (d, J =
8.7 Hz, 2H), 7.03 (d, J = 8.7 Hz, 2H), 4.33 (s, 2H), 4.12 (d, J = 2.0 Hz, 1H),
4.04-3.92 (m, 3H), 3.72 (m, 1H), 3.54-3.38 (m, 5H), 3.30-3.13 (m, 2H), 2.95 (s,
3H), 2.51-2.26 (m, 3H), 2.16-2.00 (m, 2H), 1.89-1.70 (m, 3H), 1.50-1.15 (m,
5H), 0.95 (t, J = 7.0 Hz, 3H).

- 188 -



8.7 Hz, 2H), 7.07 (d, J = 9.0 Hz, 2H), 4.36 (s, 2H),

4,14 (d, J =1.8 Hz, 1 H, 3.99 (m 1 H, 3.74 (m 1

H, 3.55-3.40 (m 3H), 3.20 (m 1 H), 3.19 (dd, J =

9.6, 1.8 Hz, 1 H, 2.91 (s, 3H), 2.59-2.29 (m 3HB,AUG 2008
2.12 (m . (

1 m 1H, 1.74 (m 1 H), 1.46 (m
E le $299 (d, J 6 Hz, 3H), 0.97 (d, J = 6.6 Hz,
; 3§rt‘ J =75 H, 3H). Exanple 13(1) and
(3R¥¢ huiy-2Fréixand- (BRI Ehudoxys!-apcopentytinethy thox(B5 «limathyl-
1-pheRgIpy Rfzol-A0fIFRIMANY 419 -t APV BRINdéRhhY € 2hydrochloride
respecfively instead of 4-(4- c
nmet hyl am nocggobonyl phenyl oxy) ben aﬁﬁiehyde, t he

foll owi ng gefipoynds were obtai nédd. Exanpl e 13(1)
(3R) - 1-progp 5-di gxo- 3-
R) - 1- hydro .
cycl ohexyl py
decane 2hydrochl o
0. 39(chl or of or

4.40 (m 1 H, 43 ,
H, 400 (m 1H, 3.76 (m

¢ H3CofLC Rf
CH3 \\WVR §CD30D) : 8

3.22 1 H, 3.20 (dd, J = 9.6.4/2. . 2.66
(m 1(Ln|), 2.H)53 (s, 3H), *22H€1(s,O3py), 2. 8’ (m
OH), 2.15-1.10 (m 14H), 0.99 (d, J = 6.6 N, 3H)

3H),

0.98 (BY U\e:saa?e ggpqe@@,aswmé;ipgg ig Exgaméze%h?fi?-ﬂhe
coRiFEIEprepated (P RbfereRESBXAMPIe 38) Iiftedd émpound
e R e s et i
pHenyiaaazole dhstead oh dfornpl-6-prBhoRRYPyridife, tkR2cHHpAHA having
thgffélpo%ng physical data was obtained.

- TLC:Rf 0.45 (ethyl acetate:methanol = 4:1);

NMR (CD30D):3 7.64-7.51 (m, 5H), 4.34 (s, 2H), 4.05 (m, 1H), 4.01 (d, J = 2.0
Hz, 1H), 3.79 (m, 1H), 3.63-3.52 (m, 3H), 3.39 (dd, J = 9.9, 2.0 Hz, 1H), 3.30
(m, 1H), 2.64 (m, 1H), 2.48 (m, 1H), 2.47 (s, 3H), 2.42 (s, 3H), 2.37-2.12 (m,
2H), 1.90-1.82 (m, 2H), 1.74-1.15 (m, 11H), 0.96 (t, J = 7.5 Hz, 3H).

Example 12(1)-12(3)

By the same procedure as described in Example 12 using the
corresponding aldehyde derivatives respectively instead of 4-formyl-3,5-
dimethyl-1-phenylpyrazole, the following compounds were obtained.

Example 12(1)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-(4-
methoxyphenylmethylaminocarbonyl)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane « hydrochloride
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CH3O OH NH }-CHs HCl O H3C TLC Rf 0.41 (chloroform
nmet hanol = 10:1); NWVR (CD3CD):8 7.95 (d, J = 8.7 Hz,
2H), 7.69 (d, J =8.7 Hz, 2H), 7.27 (d, J = 8.7 Hz,
2H), 6.87 (d, J = 8.7 Hz, 2H), 4.51 (s, 2H), 4.428(AUG 2008
2H), 4.13 (d, J = 2.1 Hz, 1 H, 401 (m 1 H, 3.76
A(s, 3H), .5}4}'-23.39 m 3H), 3.19 (m 1
=9 , 1 , 2.8B12. 26 (
H) 72 0m 1 H).
: ) = 6. 0.96 (d, J =
6.6 Hz, 3H), '0.92 (t, : Exanpl e 14

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

et hyl ani nocar bony! phenyNess 4, 9-OH aza
spi ro[ 5. 5] undecane hydrochl §t i By
the sane procedure as descri bed usNng the

cgnpound prepared in Reference ex
the conpound prepared in Refer
FGhe

usi ng 4-(4- nmet hyl am nocarobo enyl oXY) benzal S

i nstead of 3-forny henyl oxypyridine, the title
TLébRbﬁxﬂﬁcKChWOﬁﬁ)gfmm@ﬂﬁ@pFo\Mon Y physi cal data was

NMRU@D1eb):s 7 583d, 1& ¥GI2809, 7.66 (d, J =8.7 Hz, 2H), 7.28 (d, J =
8.7 Hz, 2H), 6.88 (d, J = 8.7 Hz, 2H), 4.52 (s, 2H), 4.42 (s, 2H), 4.02 (m, 1H),
4.00 (d, J = 1.8 Hz, 1H), 3.77 (s, 3H), 3.77 (m, 1H), 3.60-3.02 (m, 5H), 2.58-2.04
(m, 5H), 2.00-1.06 (m, 12H), 0.96 (t, J = 7.5 Hz, 3H).

Example 12(2)

~ (3R)-1-butyl-2,5-dioxo-3-((1 R)-1- hydroxy-1 -cyclopentylmethyl)-9-(4-(4-
methylaminocarbonylphenyloxy)phenyimethyl)-1,4 ,9-triazaspiro[5.5]undecane °
hydrochloride

o} ' CH;3
0
HsC—NH C
D&. <

* HCI

TLC:Rf 0.25 (chloroform:methanol = 10:1);

NMR (CDsOD):5 7.85 (d, J = 8.7 Hz, 2H), 7.60 (d, J = 8.7 Hz, 2H), 7.16 d,J=
8.7 Hz, 2H), 7.08 (d, J = 8.7 Hz, 2H), 4.37 (s, 2H), 4.02 (m, 1H), 4.01 (d, J = 2.1
Hz, 1H), 3.78 (m, 1H), 3.40-3.12 (m, 5H), 2.92 (s, 3H), 2.60-2.06 (m, 5H), 2.00-
1.08 (m, 12H), 0.96 (t, J = 7.2 Hz, 3H).
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TLC. Rf 0.38 (chloroform nethanol = 10:1); NWR

(CD3OD):6 7.84 (d, J =9.0 Hz, 2H), 7.60 (d, J = 9.0

Hz, 2H), 7.15 (d, J = 9.0 Hz, 2H), 7.07 (d, J:

Hz, 2H). 4.36 (s. 2H), 4.15 (d, J = 2.1 H, Egg‘é’sm
(m 1H), 3.75 (m 1H), 3.54-3.39 (m 3H), 3303

Examplep(3¥.- 91 (s, 3H), 2.56- 2.27 (m 3H), 218188
%}1}1 ’{@éz 5 diano-3 R Doyt s Sslolentyetytidiia sy,

caEbthphen)‘llé(ql)):rhMylﬁ)etByl)ﬂheQstaazawlmtﬁmumiel:anéesl'ujrdr@d'donde
in Exangl e 14 ng the correspondi ncl-al dehyde

derivati\N\es t|v ly instead of

met hyl am/nocar obogy of enyl oxy) benzal ehyde t he
fol | owHOy condaEHds we)=e obtalned. anple 14(1)
(3R)-1-propyl-2,5-dio
-cycl ohexyl net hyl ) - 9-
1- cycl ohexyl pyrazol - 4-

undecane 2hydr ochl ori de \L.C
10:1); NWR (CD3OD):

met hanol =
(s, 2H), 4.15 (d, J = 2.1 Hz,
3.76 (m 1H), 3.60-3.42 (

2.65 (m 1 H), 2.53 (s, 3H), M2 49 ( H, 2.

5-1.05 (m 22 1.05-0.80 (m 2H), O 93
T'—grhfﬁ% @%Pfﬂiqf”émﬁiha@éﬁgié)?lq 2) (3R ( 1-pr gbpyl i
NMRACDyOD )38 8(05 @ JE= 81WHe 02M),17.61 (d, J = 8.7 Hz, 2H), 7.19(d, J=

- C -
8.1, Er SR h SR R T it #abaﬁbsos  FRATR D) S04 =1
Hz, itz 398 (m[‘EI-IBMR}é&&](em 5H), @400-1.08 (m,
0.42 chlorofor th | =

ARG 01 YT
| = 8.7 Hz, 2H), 7.27 (d, J
' Examgle13
(3R)-1-propyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢
hydrochloride

o
H;C—NH

* HCI
By the same procedure as described in Example 2 using the
compound prepared in Reference example 3(6) instead of the compound
prepared in Reference example 3, using 4-(4-
methylaminocarobonylphenyloxy)benzaldehyde instead of 3-formyl-6-
phenyloxypyridine, the title compound having the following physical data was
obtained.
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8.7 Hz, 2H), 6.87 (d, J = 8.7 Hz, 2H), 4.51 (s, 2H),
4.41 (s, 2H), 414(d J=1.8 H, 1 H, 401 (m 1

H, 3.76 (m 1 H, 3.76 (s, 3H), 3.54-3.38 (M 3H) 45 auG 28
3.27 (dd, J = 9.8, 18 Hz, 1H), 3.18 (m 1H)
2.57-2.26 (m 3H), 2.16-1.86 (m 3H), 1.82- 1.60 (m

TI5®+)Rf01.35{rcHloﬂﬁomlifme4h&noI]= 9619 80 (m 2H), O. 92 (t, J

NM éqﬂgp)@y%ﬁg YRg0 H ?l—q 7.61(d, J = 8.7 Hz, 2H), 7.14 (d, J =

8.RH2 - zry)dfrcoay(duca/elocnzxgzmmw(s 2HY, 3, B @, it My8 Hz, 1H), 3.99

(ko A0, 5074, 1H), 3.55:3.40 (m, 3H), 3.20 (m, 1H), 3. P 588, 1
H2StH) 390 o BHIOB SO0 BHcbh k. 22 20t 8- 001mo- HL 7k (m.
6 | f L 0 N 7 =

119), 36 3%2 el @Hg mgmdruf '332"’4126%,_0?’7 (d %%@Fﬁ%ﬂﬁg%ﬁ@
7%;{1!2 M, 3. 79 (m 1 H), 3.64-3.43 (m 3H), 3.34-3.20
(m 2H) 3.13 (s, 3H), 3.04 (s, 3H), 2.62 (m 1 H,
24231 Py 2.45 (s, 3H), 2.44 (s, 3H),

. 1.83-1.60 (m 5H), 1.46 (m 1 H),
1, 38 1. Bﬁ)tr(msarﬁelprodedlﬁe(asaibs(cnbedm) Exante 18tusinl the

%E%Hdi'd"Ty_g'dFﬁgﬁgm}ﬁ%%%%ﬁe&mmh@te%(3f)4 “

mejhyi: nylexy)aenzeldahyde. the following compounds were

oktaineaxyphenyl oxy) phenyl nethyl )-1, 4, 9-triazaspiro[5.5]u
ndecane hydrochloride TLC Rf 0.21

(chl orof orm nmet hanol : acetic acid = 20:2:1); NWR
E @23(3)8.04 (d, J = 9.0 Hz, 2H), 7.62 (d, J = 8.4

(3F:1-Bidpy1:53dicp:3-GaR-GinfarCly 2 bindorbyh &G piigthy1-

cyainhexylgyraznl-Asylnethyl)-A)4,9-3iszaspirpd. 6}undeeane 3 2Bgdnahdoride

(m 2H), 25 226(m 3H) , &8188 m 3H)
1.83-1. 60 , 57110 1o4oso(m
2H), 0.9 J = %an‘ple 14(5)

E

i p I

(SR) 1- propy (1 R) 1 hyéroxy
cyclohexylnethyl 9 (4 (4

llll

H3C
NH CH;
e 2HcI O HiC

TLC:Rf 0.39(chloroform:methanol = 10:1);

NMR (CD3;0D):3 4.40 (m, 1H), 4.30 (s, 2H), 4.14 (d, J = 2.1 Hz, 1H), 4.00 (m,

1H), 3.76 (m, 1H), 3.59-3.43 (m, 3H), 3.22 (m, 1H), 3.20 (dd, J = 9.6, 2.1 Hz,

1H), 2.66 (m, 1H), 2.53 (s, 3H), 2.49 (s, 3H), 2.50-2.38 (m, 2H), 2.15-1.10 (m,
14H), 0.99 (d, J = 6.6 Hz, 3H), 0.98 (d, J = 6.6 Hz, 3H), 0.93 (t, J = 7.5 Hz, 3H).

Example 13(2)
(3R)-1-propyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
methoxyphenylmethylaminocarbonyl)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane * hydrochloride
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nmet hoxycar bonyl phenyl oxy) phenyl net hyl )-1, 4, 9-tri azaspi
ro[ 5. 5] undecane hydrochl oride TLC. Rf 0. 54
(chI oroform nethanol = 10:1); NWR (CD30D):8 8.03 (d,

J=8.7H, 2H, 7.62 (d J =87 H, 2H, 7.17 (d
- 8.7 e, 2H),'7.07 (d, J = 8.7 Hz, 2H), 4.37 (@Auém

2H), 4.15 = e, 1 H), 4.00 (m 1 H), 3.88
(s,CH .54-3.41 (m 3H) 3.30-3. 10
(m 2 o 2.27 ( 218187
(m 3H), 1.56- 1. 1. 04-

0.80 (m 2H), 0.94 (t.
(3R)-1-propyl -2, 5-d
ioxo-3-(1-cyc|ohexy|net

.2 Hz, 3H) Exarrple 15

car boxyphenyl oxy) phenyl \ spir@H. 5] u
ndecane hydrochloride O B ure as
described in Exanple 5 using the repyred in

Exanpl e 14(5) instead of the conp

Exanpl e 4(42), the title COﬁ'pOlII_[,EjI
physi cal data was obtai ned

TUERIO (chld@fdim:methanol = 10:1);
?Ws %é’% §87 5%25%')7 égga(ﬁdﬁ {@%—@H@zﬁ (§7J =
Hz ag ;gmrz (du% 7 Hz, z@) 4254;(((s %)“)';6@ (®22tn 4.4B)(d, J = 2.1
H MY 76?m 45, 396((8) 315,)3.54-3430 é’m1§Hir319
1%@128 (4, s\)lg'ﬂp ggxﬂ}ﬂg Py 258% 2605, G, 27b (s 115, 4! ggé
m)’%S)?z(mr PHY, + 26 %mdnpp}oe 38((8 wetdglHe, @H)| D:9% (&3 J5 6.6 Hz,

3'5@1 ézkthél’) %I—Zz gﬁ,)r nggggl ;o[ 5. 5] undecane
hydr ochl ori de H3C

- Example 14
(3R)-1-propyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenyloxy)phenylmethyl-1,4,9-triazaspiro[5.5]undecane *
hydrochloride

o)
}-@-o HsC
H,C—NH

| owi ng
Rf 0.42 (chH&roform

X

NH
e HCI o

By the same procedure as described in Example 2 using the
compound prepared in Reference example 3(7) instead of the compound
prepared in Reference example 3, and using 4-(4-
methylaminocarobonylphenyloxy)benzaldehyde instead of 3-formyl-6-
phenyloxypyridine, the title compound having the following physical data was
obtained.
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N CH3 2HCI -197 18 AUG 2005 By the sane procedure as
described in Reference exanple 1 -> Reference exarrpl e

2 - * Exanple 1 -- Reference exanple 3 -4 Exanple, 2

usi ng the corresponding am no acid derivative i nst @AYG 2008
of (2R 3R)-2-(t butoxycarbonyl am no) -

TEC!RQ. QSE(CIﬂofB?éﬂFHH&Hér%l@ $0:3¢i d, and using the

N ORSRTR 4 T B HeneH o BB E S btz 2ng ds (. J =
0.0cH2,\2H), 707 (t Ueag. 0oz, 2H)N 4136 (§ mneuylsoéoynw pdli He, 1H), 3.99
LSS ORS00 S0 o 80 1, D01 63 7 2.0
2.23:(m, 3HIVR 18eD8BIHM, 38) 41.‘8@-14.697(rr(, 5H)1L 146, (. B4, (1s37-1.11 (m,
3iffor040 GRSy Feg e’ LT3 L ah. B % %% e, B

(m 2H), 2.49 (s, 3H), 2.45 (s, 3H), 2.25-2.05 (m

Example?1413)-44 ({nh 15H), 0.98-0.89 (m 9H). Exanple
e s

- procedure. as described.in
e N P s g e ising he
cateaspondingealdergde dérivativigsirespeativelyf m&teaﬂq’nfm eyl -

Ry reRAr VR A Bl e Bl Oﬁﬁﬁ&% were

oitamedl e 16(1) (39)-
1- propyl - 2, 5- di oxo- 3- ( 2- net hyl propyl ) -9-(4- (4-
met hyl sul f onyl am nophenyl oxy) phenyl net hyl )-1,4,9-triaz
1 ] undecane hydrochl oride CH3 ~ HC a H3C

(3R)-1-propyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethyl-
1-cyclohexylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢« 2hydrochloride

H4C
,N

* 2HCI

TLC:Rf 0.41 (chloroform:methanol = 10:1);

NMR (CD3;0D):5 4.39 (m, 1H), 4.29 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 4.00 (m,
1H), 3.76 (m, 1H), 3.60-3.42 (m, 3H), 3.40-3.20 (m, 2H), 2.65 (m, 1H), 2.53 (s,
3H), 2.49 (s, 3H), 2.53-2.35 (m, 2H), 2.15-1.05 (m, 22H), 1.05-0.80 (m, 2H),
0.93 (t, J = 7.2 Hz, 3H).

Example 14(2)
(3R)-1-propyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methoxyphenylmethylaminocarbonyl)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane * hydrochloride
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TLC. Rf 0. 53(chl orof or
(CD30D):8 7.53 (d, J
Hz, 2H), 7.07 (d, J =
Hz, 2H), 4.34 (s, 2H),
390369(m 2H) 3.55-3.43 :
2H), 2.95 (p , 2.48 - 198 18 AUG

n 3
rO 0

Copwt %
[y

00 W O~
o w-

?QEIIH
£ oo
s;c:c:
]

<
UNW: ONE
O

- O~
1
3

<
WONW
~ A~~~

N —~
1
—~ - o
_Z &
(]

;;
YN

't O

am \
,4,9- triazaspiro
H3C H3 nil NH CH3 3NCl. @
I orof orm rrethanol acetic @
:8 8.07 (d, J = 9.0 Hz, 2F
, 4.31 (s, 2H), 4.02(dd
, 3.95-3.73 (m 2H), 3.66-3%5dC| ,
(m 2H),335320(m 4H), 2.95 (s, 6H),
TUCRFDA2 (chiddféen:ndBthandl.#410:1);s, 3H), 2. 30- 2.08 (m

N@Q 0:08):3 704 {0y 27 HE; %?u)°7 88 @M =Y HPRPYS7 (d, J =
8.738, 21-4)p6ca5'y4d 2,58 x213), dyE1 (5)@H), dutthis, 260 4.18-(dj o= 1.8
Hi h?Hr)é 1 ﬁ%gﬁ@?gﬁéﬁgagg& ;ggés 53H); 3:534:3.38 (m, 3H), 3.27 (dd, J
= g@ara,l;?m A3 1Bdm, 1H). 2/57-2.28 (m, 3H). 2.16-1.86 (m, 3H), 1.82-
1.60 (m, 5H), 1.54-1.05 (m, 4H), 1.03-0.80 (m, 2H), 0.92 (t, J = 7.5 Hz, 3H).

. Example 14(3)
(3R)-1-propyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-dimethyl-
1-(4-(N,N-dimethylaminocarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane ¢ 2hydrochloride

(0]

HsC

N
&hy

H,4C.

7
%Ogr

® 2HCI

TLC:Rf 0.36 (chloroform:methanol = 10:1);

- NMR (CD3;0D):8 7.63 (s, 4H), 4.32 (s, 2H), 4.16 (d, J = 2.1 Hz, 1H), 4.04 (m,
1H), 3.79 (m, 1H), 3.64-3.43 (m, 3H), 3.34-3.20 (m, 2H), 3.13 (s, 3H), 3.04 (s,
3H), 2.62 (m, 1H), 2.53-2.39 (m, 2H), 2.45 (s, 3H), 2.44 (s, 3H), 2.19-1.88 (m,
3H), 1.83-1.60 (m, 5H), 1.46 (m, 1H), 1.38-1.10 (m, 3H), 1.05-0.80 (m, 2H), 0.95
(t, J = 7.5 Hz, 3H).
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.*N CH3 2HCI TLC.Rf 0.57 (chloroform nethanol =

10:1); NWVR (CD3CD):8 4.43-4.25 (m 1 H), 4.29 (s,

2H), 4.04 (dd, J = 7.8, 4.5 Hz, 1 H, 3.92-3.70 (m

2H), 3.60-3.50 (m 2H), 3.48-3.38 (m 2H), 2.70-23.658uG 208
(m 2H), -199 1 8 AUG 2M 2.51 (s, 3H), 2.47 (s, 3H),
2.25-2.03 (m 2H), 2.03-1.40 (m 19H), 1.40-1.08 (m

4H), 1, 05-0.83 (m 2H), 0.93 (t, J = 7.5 Hz, 3H).
_@%Mﬁe (4) (3S)-1-propyl -2, 5-d
(3IR)X11 Fopyi-2| B8 - 3vE(H Ry 1= ﬁydréx&-ﬂl -cyclohexylmethill) -9- g4 (4-

cah 'S%Lq%v?%”y”%vﬂ%??ﬁ%% AR ingecsings hydrofiorde

(chI or o NVR (CD30D): 8 7.53 (d,
9.0Hgg, 2H), 7.07 (d, J

= 9'0H ' :90I—|z 2H), 4.33 (s,
2H), 4.0 Hz, 1H) 3.89-3.69 (m
2H), 3.54-3 9-3.30( 2H O 2.95 (s,
3H), 2.50- . 28-2. 06 -1.40
(m 10H), , 1/05- 0. 93
(t, J =17. 5 Hz, 3H). Exanple—N5( 5)

1- butyl -2, 5-di oxo0-9-(4-(4-neth ' nyl oxy

) phenyl met hyl)-1,4,9- triazaspiro[5.4]unde
hydr ochl ori de TLC Rf 0.48 (ckalr of oPm net ha
10:1); - 200 18 AUG 2005 NWR (CD3OD): 8 7.54

T@C.ﬁf@m {@Ior o%@ hadol acgtl aE@ %gi 7 06 (S J
NMIRO(CBSODNRE 04 (Gl 3 B Hen?H), 12 (@, 5.8 bz, OH). 247 (d, J =
82 K2 49, 73D (d, 3 48:02H3 2114, FHs, 2H)3413 @20 E2.12342, 1H), 4.01
(m, ﬁ-?) 3.75 (m, 1H), 3.55-3.38 (m, 3H), 3.30-3.09 (m, 2H), 2.55-2.26 (m, 3H),
. 2.18-1.88 (m, 3H), 1.83-1.60 (m, 5H), 1.57-1.10 (m, 4H), 1.04-0.80 (m, 2H),
0.93 (t, J = 7.5 Hz, 3H).

Example 14(5)
(3R)-1-propyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methoxycarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane ¢
hydrochloride

o)
CH,0

NH
* HCI o

TLC:Rf 0.54 (chloroform:methanol = 10:1);

NMR (CD3;0D):5 8.03 (d, J = 8.7 Hz, 2H), 7.62 (d, J = 8.7 Hz, 2H), 7.17 (d, J =
8.7 Hz, 2H), 7.07 (d, J = 8.7 Hz, 2H), 4.37 (s, 2H), 4.15 (d, J = 2.1 Hz, 1H), 4.00
(m, 1H), 3.88 (s, 3H), 3.756 (m, 1H), 3.54-3.41 (m, 3H), 3.30-3.10 (m, 2H), 2.58-
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1.46 (m 2H), 1.43-1.26 (m 2H), 0.95 (t, J = 7.2 Hz,
3H). Exanple 16(6)

1- butyl -2, 5-di oxo-9- (3, 5-di net hyl - 1- cycl ohexyl PYj ﬁszm
4-ylmethyl)-1,4,9- triazaspiro[5.5]undecane

2hydrochl ori de 2HCI TLC:Rf 0.50 (chloroform

2. wt(hal:s@l) 2 1801 37 (nNMRl) ¢l§iOD)a18(n4 5H), 4m86- 109%7144 K 1.04-

8-3.65 (m 2H)
%ﬁ{ my 9%5(1 5 . 2.50 §s 3H) 2.45 (s,
231220 (m , 204-1.70(m 6H), 1.65-1.42
,%Hps 1.42-1.20 (m 4H), 0.94 (t, J =7.2 Hz, 3H.
17 (3R)- 1§2 but )-2,5-dioxo-3-((1
(3R»‘11pmwl-a;@rdmx0y?c bnyeedgtzmeylmgtl)yhgleoe) 9-(4-(4-

OBy R IRAMERTHLT 43 BRI el Al orive

same pro\edur~ N\ described in Reference exanple 1-*
>0 Exanple 1 g (2R 3R)-2-(

cl ohexyl - 3 ¥ hydr oxypr opanoi c
t- but oxygarbonyl am no) - 3

acid instead of (2R 3
- hydr oxy- 4- met hyl pent®
i nstead of n-butylam ne—_&& (3, 5;
i met hyl - 1-p. henylpyrazoI-A yl

nbutyllsonltrllelnstead of b
title conpound having the foll ow ng
obtai ned. TLC: Rf 0.45 (chl & &G m
NVR (CD30D):5 7.60-7.45 (m 5H), 444428(

4. 21 ( By thesama prBcedurtlas débcllﬁea |r9ExéFﬁplé35)usu§?g R
C%%oun%b@@%%m ém gley F425) instead Ole cmpgund steRared in
~ BExarnplel4(82), thé fitle mompidundlhaidng the following physical data was
obtained.
TLC:Rf 0.42 (chloroform:methanol = 10:1);
NMR (CD30D):5 8.03 (d, J = 8.7 Hz, 2H), 7.62 (d, J = 8.7 Hz, 2H), 7.17 (d, J =
8.7 Hz, 2H), 7.07 (d, J = 8.7 Hz, 2H), 56.87 (d, J = 10.5 Hz, 1H), 4.37 (s, 2H),
3.78-3.62 (m, 2H), 3.58-3.38 (m, 4H), 2.54-2.36 (m, 3H), 2.27-2.15 (m, 2H),
1.80-1.51 (m, 7H), 1.50-1.08 (m, 5H), 0.93 (t, J = 7.2 Hz, 3H).

Example 16
(3S)-1-propyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-cyclohexylpyrazol-
4-ylmethyl)-1,4 9-triazaspiro[5 5]undecane ¢ hydrochloride

H3C

0|I||
CH3
® 2HCI Hac
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1.12 (m 3H), 1.05-0.82 (m 2H). Exanple 17(1) (3S)-1
-(2-butynyl) -2, 5-di oxo-3

S) - 1- hydr oxy- 1- cycl ohexyl net hyl ) - 9- (3, 5- :

di met hyl - 1- phenyl pyrazol - 4-yl net hyl ) -1, 4, 9- 18 AUG 2005
ri azaspiro[ 5. 5] undecane 2hydrochi oride By the sane

procedus tmsdﬂéqfro@@cmreras&lmbedlﬂ Reférenge examptdi -—
Rsfegegggg?%gfeeg AR RURhSIS Yeartpl®'S LY EUBHRAED
usidg the botresporatifty _anhr&maoﬂ)de’:h\mﬁvé iitead oB(2R,BRIR¥(t+ opa
o5 gl W6 LA SREAR ADE, LRy e
cqrogspongding amine denivative instead of RNRitylabB@E) andusingdhg . 45
cé{%sﬁgmgwﬁi éhg eé@%}tg@'ﬂhste d igy rgél g p@f%(ﬂ&ygibﬂe the
titte gempaynd ﬂymg ioltqwmgp sicabdatg wasy f@medSH) 2.24
TLOWR.5% (cmoﬂﬁorln Bethamol &1 0: 1?}2 84-1.62 (m 7H), 1.44-
NERCpIODEs.2d:4%7 (i Frj, %26 4, 2+, 4T (o 92 18) D Hz, 1h),

3.029).68 (in, ) 2.69-31500, 2H)yB UL 38 (e kY] 2.88(250 4rpReN),

24905 RF A ) 27528 L AR 203 PCR T e (o
") e added a el ubl o of B (act "TPr 800360) (309

phen | oxypheny| ) et hyl al cohol (112 ng) in
(2 M) and pyridine (2 m). The

r eact I qBry tﬁé(éarhe plecediire asedbdcfibed |mENémpaé 16 @RIAg the
r
cTeR I Eig e b eatllelTRsPEdRN stedd qf JrryslohexyH4-
fornyie3,5-dimethylpyriaaolen thalfolloairey comp8urids$ bavihg therésdlowing
tﬁfsﬁéé’}%% Weﬂé ?Btaflr?gd 3 tines, dichloronet hang for 3
r

mes and ace I'le for 3 tinmes. The obtai ned resin
was added a sol ution of the conmpound prepared in

%Efﬂ )exan'pl e 3(2)
(3S)-1-propyl-2,5-dioxo-3-(2- methylpropyl) -9-(4-(4-
methylsulfonylaminophenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane ¢
hydrochloride -

.S Q Jg

o HCI
TLC:Rf 0.53(chloroform:methanol = 10:1);
NMR (CD50D):6 7.53 (d, J = 8.7 Hz, 2H), 7.29 (d, J = 9.0 Hz, 2H), 7.07 (d, J =
8.7 Hz, 2H), 7.03 (d, J = 9.0 Hz, 2H), 4.34 (s, 2H), 4.01 (dd, J = 7.8, 4.8 Hz,
1H), 3.90-3.69 (m, 2H), 3.55-3.43 (m, 2H), 3.39-3.30 (m, 2H), 2.95 (s, 3H), 2.48-

llll
CH3
H,C
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(116 ng) in acetonitrile (5 m) and

di i sopropyl ethylamne (0.366 m ). The reaction

m xture was stirred for 18 hours at 70C. After copoling
it, the resin was washed with acetonitrile, thel8 AUG 2008
obt ai ned washi ngs were concentrated. The obtai ned

2, QQS(WQH)M@QaOleQf(heCQI-DWCQU 43 BhEHMR00SS &RY= 816 Hz 3H),

Li,C et t ol"'="2011), and t
Ogbt(g1 ie%bd’jﬁaé{mcjox/@s&t‘? ‘;tégam : hydrochl) oric aci d
to give the title compound (82 ng) having the
Ef I%Wi 9 physi cal data was obtai ned. TLC. Rf 0.54
%&rﬁ%t ate: nethanol = 10:1); NWR (CD30D): 8
(3 )-37PropyH2 (Grdioxph3-(22miethylpropyl)=9-13,5-dimethyli)-(4-(2- (N N-
lgm?f}))%fﬂyléﬁgmsgﬁ%@ﬁ)(ﬂ%n!ﬂgwaéo %‘Vé'"ggw) 1 11

tflszal%@'@[@‘ﬁ]l{l{aecznﬁ * hydiechilagfider) | 2. 28-2.14 (m 2H)
1.80-1.21 nlrI15¢|) 0.98 (t, J = 7.0 Hz, 3H),

a6 MNQ Y/, 18 AUG 2005 Exanpl e 18(1) and 18(2)
By th¥ sang progt s described in gxanpl e 18 using
t he I espong I derivatives P pectively

i nst ead Sof 2- (4- phe xythnyI)gHgyl ohol , and
usi ng the conpound prRepar 7N eference exan@I e 3(1)

i nstead of the conpound prdpar¢gd in Refer nce xanpl e
3(2), the follow ng conpoynds\havi g oW ng

physical data were obtaHged. EX N |
(3S)-1-butyl -2, 5-di oxo- 3-(2- et hyl pnopy -(4- he&
yl oxyphenyl)ethyl)-1,4,9- triazaspi ro ane H3
hydrochl oride NH }-CHs HCl O W38H O 37TH4E@t hyl

TR G e Ricr ool imathana béatia & amé%@’@? (i 4ty at

- NMROEROD)S 8.07 &, Ji= 9.04Hz, 2H))7.78.(894 2. 9.0 Han2H)H#.31 (s, 2H),
4.62 %84, 78045347 21, 3958%73 (m, 2H), 3.66-3.56 (m, 2H), 3.50-3.40
(m, 2H), 3.35-3.20 (m, 4H), 2.95 (s, 6H), 2.72-2.53 (m, 2H), 2.49 (s, 3H), 2.41
(s, 3H), 2.30-2.08 (m, 2H), 1.92-1.45 (m, 5H), 0.99-0.89 (m, OH).

9

Example 16(3)
(3S)-1-propyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-
cyclohexylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane * 2hydrochloride

N CH
N/ AN 3 o

H3C N il
NH

e 2HC| ©O

TLC:Rf 0.57 (chloroform:methanol = 10:1);
NMR (CD30OD):8 4.43-4.25 (m, 1H), 4.29 (s, 2H), 4.04 (dd, J = 7.8, 4.5 Hz, 1H),
3.92-3.70 (m, 2H), 3.60-3.50 (m, 2H), 3.48-3.38 (m, 2H), 2.70-2.50 (m, 2H),
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4H), 3.12-3.07 (m 2H), 2.45 (m 2H)
2H), 1.88-1.36 (m 7H), 0.98 (t, J :
0.95 (d, J = 6.3 Hz, 3H), 0.94 (d, J = 6.3 Hz, 3H1 8 AUG 2008
Exanpl e 18(2)

(3S)-1-butyl -2, 5-di oxo-3-(2-nmet hyl propyl )-9-(2-(4-nmeth

2. Sﬂéﬁhﬁq |2)437 (§’|3)HE12‘2§2 oBr(ham Qrcrs[ $.40] (gfndmgg(f 40- 1 os (m,

4"5% %BBW é I‘llkg |og)Lcsnzz(ol i:

9.0 Hz, 2H), 6.90 (d, J ='9.0 Hz, 2H), 4.01 (d, J

E |e44,1l—|) 3'87-3.77 (m 2H), 3.77 (s, 3H),
H, 3.43-3.32 (m 4H), 3.03 (m 2H), 2.44

(361-pidpyl-2,52dioRo Bcyaiohediyimethy9-(4-@6 (m 7H), 0.97

m%fhylsjjIfonglégﬁpéghe!a{@xy%gh%%‘é&r&')) -T, 4€9 ﬁld%spﬁ'gps 5]9n8€fcane .

hydseghlorigeit yI - 2. 5- di oxo- 3- cycl ohexyl met hyl - 9- ( 4- et hoxyc
arbonylphenyl) \ 9- triazaspiro[5.5]undecane

Qloyt i on of theH?,gn'pound pr epar ed
in Re nce anpfe 38) (186 ny)
di met hyl é was added et
4-f 1 ygy@benzoate (164 ¢

(141 rTg) The reaction rreg/ for 24
hours at 140C. The reactio aflded wat er
and t-butyl methyl ether and—eNractgd. Thypue
was washed with saturated aqueo
chl oride, dried over anhydrous nagnes;

aye aRd
concentrated. The obtained & gfg|due @as puri fi
col utm chromat ography on silica gel (hexane: eNhyl

1 he obt d d

TR Thlohair Rt £ itbr Tae s “ethyl acetate to.

- NMRACDD):571.583 (chrfro QrtiHE62HN). 29 k! R .0 hiz, le)lbﬂmg J=
9*'{’;5 al ‘d’?‘c@e&%@gﬁ@ 24Py 3508 280 7408 (o Ff*'afg

1Hy), g@aeﬁz( 24h), 3%3.45( 32&) 3.39-3.30 (m, 2H), 2.95 (s, 3‘4)250-

2.30 (m, 2H), 2.28-2.06 (m, 2H) 1.83-1.40 (m, 10H), 1.40-1.10 (m, 3H), 1.05-

0.85 (m, 2H), 0.93 (t, J = 7.5 Hz, 3H).

um ce@y bonat e

Example 16(5)
1-butyl-2,5-dioxo-9-(4-(4-methylsulfonylaminophenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane * hydrochloride

CH,
HN—< >—0

X
|-|3c/ 0 o}
N ?
NH
e HCI o

TLC:Rf 0.48 (chloroform:methanol = 10:1);
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7.2 Hz, 2H), 4.31-4.15 (m 2H), 4.07 (dd, J = 7.5, 4.5
Hz, 1H), 3.85-3.75 (m 2H), 3.47-3.38 (m 2H),
2.67-2.50 (m 2H), 2.30-2.12 (m 2H), 1.85-1.46 qm aug 28
10H), 1.44-1.19 (m 5H), 1.38 (t, J = 7.2 Hz, 3H),
105088(m 2H), 0.95 (t, J = 7.2 Hz, 3H). - 205

f—gi d@)@&?@f gneg EM2NPHE 7429 (d, J = 87Hz 2H), 7.06 (d, J =

) 4056 Jnéjﬁwﬂiﬁc %{%éﬁb%@ SR

%9@3@% @, 41-¢)$Qf953@§1 3H), RaB<2.88¢m, 2kHRI38-2.22{m, 2H), 1.60-

5 3R B4R B 2, PR S 2B st o

acid instead of (2R 3R)-2-(t-butoxycarbonyl am no) - 3-

E) 18 - met hyl pent anoi ¢ acid, and
%ﬂ%‘é& car bonyl - 4- pi peri done i nstead of
1-butyei dmo;a Febidimathyl{lheydohexylnysagidindmetiylhd. 4. fre
tn%-zés! leuﬁi@é‘ébﬁ@ maﬁbchwmeobt ained. TLC'Rf 0.35
h hyl acetaté = 1), NWR (CDOg qg) S 7.39-7.31
(m 5H) 6.48 (b 1 H, 516 (s, 2 4.15 (brs,
2H), 4.00 (ddg 9.6, 4.8, 1.5 , 1 H) 3.76-3.16
(m 4H), 2.02-| 1.08-0.%8 (m 2H), 0.92
(t, J = 7.2 Hz, &xanmplle 5

(3S)-1-butyl -2, 5-di ox 3-cycl ohexyl thylgql met hyl - 9-b

enzyl oxycarbonyl -1,4,9 decane
hydrochl oride To a éo npouRd prepar ed

i n Reference exanpl’ed Nn di t hyl #or mam de (20
m ) was added 60% sodi um hydrid
18 AUG 2005 ice bath. The reacti on ture was stirred
for 1 hour at roomtenperatﬁr%!" reaction m xture

TR BASE (ChidroRorm: netihateol E1@ 1)1 ) under ice bath. The

- NMEREDBD):5 4.34 (m, 1H), 4.27 (s, 2H), 3.97 (s, 2H), 3.78-3.65 (m, 2H),
3.62-3.47 (m, 4H), 2.65-2.50 (m, 2H), 2.50 (s, 3H), 2.45 (s, 3H), 2.31-2.20 (m,
2H), 2.04-1.70 (m, 6H), 1.65-1.42 (m, 4H), 1.42-1.20 (m, 4H), 0.94 (, J = 7.2
Hz, 3H).

NHunder - 206

Example 17
(3R)-1-(2-butynyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-phenylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane *
2hydrochloride

CH,
[ l N CH /
N/ AN 3 o
=— oH
HsC N \
NH
e2Hct ©O
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m xture was stirred overnight at roomtenperature. The
reaction m xture was added ice water and extracted

with ethyl acetate. The extract was washed with ¢ gayga" s
and saturated aqueous sol ution of sodium chlori de

dried over anhydrous magnesium sul fate and

Bycme@aﬁﬁé t&bdu?@%s@@s@hbéd n’f Refélenceaxaniple fi-80REMkrence

oGP S LA IRER 32 -<?P8Fwﬁﬁ%?&? P Pavi ng

cytlbbef(wll-?n-hydmgtypmmrmw acidtiastead Gf RR(BRY4R( ﬂqexane et hyl

Lﬁfonyjélrrlm%\)o r@ﬁ}’%@k@l{gﬂ%&@{c c.‘l,rﬁ p@@nillq?bﬁl?ig
|ns3ea® of th&ltylarrm}e. N-(35- dimethylH)-phenglpy(azol-4-ymethyba-
pl;fe?ld 0;1@ mst%ag%f éﬂ'beﬁzy']‘)% PE’%’FI%"%FS% &"f}ut}ﬂ@nétngexgét%oséf
beozsﬁ)sorutﬂlﬁ yhe titlg campRyng- hz%)lmg)ﬂ@(f?”%tﬂﬂyw ysical daja was,
obtdined i azaspi ro[ 5. 5] undecane hydrochl oride CH3 To a
TR TR SIGTLs ainen v pert st a
NMR (€:000).§ BBO0HMA5 (binckH), 44-4128@paH)Y 4021 (J,dF 8@ehHz, 1H),
t

483,406 290 g o, TLITE R84 54 T 280 S P2 S 22 B 11,

2. 56r203ﬂg¢m i), 2624 fmantl) n%16831 9@ufian, 2hly, 1.84¢1.624myadt), 1.44-

d °gE CQ ride ethyl acetate solution and
coﬁ@e%ﬁ?la?gglto g" H he title conpound (799 np)

having the foll owing physical data. TLCRf 0.28

|en rm met hanol acetic acid = 90:10:1); NWR
(3§_)%- X QTE; %ng §-23-45%-3 ALy hlroky Teysloflenybgthyh B-(3.5-

dnrh&thyB1Ep11e(nyipytazd)l-4 ﬁlnmlhym)ndt; 9driazaspirdf.5]unddcang. «36

_ , H),325(m1|—|),293(s,3|—|)
Zhgagg’hojdé :54 14. 4 Hz, 1H), 7 18 AUG 2006
2.32 (dt = 5.4, 14.4 Hz, 1 H), 3(brd, J = 14.4
Hz, 1 H), (brd, J = 14.4 //
/N CH,3
$
NH
e 2HCI

By the same procedure as described in Example 17, using (2S,3S)-
2-(t-butoxycarbonylamino)-3-cyclohexyl-3-hydroxypropanoic acid instead of
(2R,3R)-2-(t-butoxycarbonylamino)-3-cyclohexyl-3-hydroxypropanoic acid, the
title compound having the following physical data was obtained.

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

NMR (CD3;0OD):3 7.60-7.45 (m, 5H), 4.44-4.28 (m, 3H), 4.21 (d, J = 2.1 Hz, 1H),
4.10-3.94 (m, 2H), 3.79 (m, 1H), 3.66-3.54 (m, 2H), 3.32 (m, 1H), 2.74 (m, 1H),
2.56-2.34 (m, 8H), 2.24 (m, 1H), 2.08-1.90 (m, 2H), 1.84-1.62 (m, 7H), 1.44-
1.12 (m, 3H), 1.05-0.82 (m, 2H).
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Hz, 1 H, 1.86-1.14 (m 15H), 1.07-0.87 (m 2H), 0.97
(t, J =7.2 Hz, 3H). Exarrple 20 (3S)-1-butyl-2, 5-d
i oxo- 3- cycl ohexyl nmet hyl - 4- et hyl - 9- (4-
phenyl oxyphenyl met hyl )-1,4,9-tri azaspiro[5. 5] und
hydrochl oride CH3 By the same procedure as descr?ﬁggﬂG 205
in Exanple 2 using the conpound prepared in Reference
exanpl e 6 instead of the conpound prepared in
E e exanple 3, the title conpound having the

(36pH mem5pdwm43a¢yo¢tateaylmmwm(m(mqmenymyawewmhyn -1,4,9-

t”%gy?[@éﬁb’%ﬁﬁewwd&% ol 53 (. isz(t8 ! J YL 7.5

.09-7.01 (m 4H), 434(9H2H), 4.05 (m 1
d4d, J = 7.2, 3.9 Hz, 1 K, 3.68-3.43 (m
1 H, 2.93 (s, 3H), 2M8 (dd, J = 14. 4,
2.39 (dd, J = 14.4, 5/4 H, 1 H), 2.16
(br 3 =014.4 Hz, 1
1.07-0. 86

le 21
il

R) - 1- butyl
R) - 1- hydr oxy- 1- cycl ohexyl met h
met hyl pr opanoyl am no) phenyl net hyl ) -
. 5] undecane hydr ochl ori ce H AUGED05 H3C
procedure as described in Exanple 2 using th g/Ypound

preparﬁ% hEeF%‘:rEg?PIiereEfﬁa@éﬁ% gérzl))eadf')ﬁ'gﬁggupfe %lo |es

caié’g‘é% 10366 6305 rich wasAdacR Rolition ok 2 Gad of
fov]zslheﬁylyémﬂxélwxnzdhm i Behldrbhetmg Mpﬂﬁ:llne

(2(@!& ﬁ%gfrg\émpﬁcﬂ%pﬁgﬁ% \?vg!s fgrrfa 1873 h30ILaf 35m temperature “Fhe
~ resin was washed with dichloromethane for 3 times, dimethylformamide for 5
times, dimethylformamide:water = 3:1 for 5 times, tetrahydrofuran for 3 times,
dichloromethane for 3 times and acetonitrile for 3 times. The obtained resin
was added a solution of the compound prepared in Reference example 3(2)
(116 mg) in acetonitrile (5 ml) and diisopropylethylamine (0.366 ml). The
reaction mixture was stirred for 18 hours at 70°C. After cooling it, the resin was
washed with acetonitrile, the obtained washings were concentrated. The
obtained residue was purified by column chromatography on silica gel (ethyi
acetate:methanol = 20:1), and the obtained compound was treated with
hydrochloric acid to give the title compound (82 mg) having the following
physical data was obtained.

TLC:Rf 0.54 (ethyl acetate:methanol = 10:1);

NMR (CD30D):5 7.37-7.29 (m, 4H), 7.11 (t, J = 7.2 Hz, 1H), 6.97-6.95 (m, 4H),
4.06 (d, J=7.5,4.5 Hz, 1H), 3.88-3.77 (m, 2H), 3.65 (m, 2H), 3.46-3.36 (m,
4H), 3.13-3.07 (m, 2H), 2.48 (m, 2H), 2.28-2.14 (m, 2H) ,1.80-1.21 (m, 15H),
0.98 (t, J = 7.0 Hz, 3H), 0.99-0.91 (m, 2H).

- 203 -



NVR (d6-DMBO):8 10.6 (s, 1 H), 10.0 (s, 1 H), 8.02 (m
1H, 7.68 (d, J = 8.7 Hz, 2H), 7.52 (d, J = 8.7 Hz,
2H), 5.24 (s, 1 H), 4.22 (s, 2H), 3.96 (m 1 H), 3.70
(m 1H, 3.66-3.12 (m 6H), 2.68-2.20 (m 4H),18 AUG 2005
2.02-1.42 (m 8H), 1.40-1.00 (m 6H), 1.10 (d, J =

Egal_rbﬁpldms(ﬁ lndgf 1- 0.2246(6?1 BZHZ,h 0.88 (t, J =6.9 Hz,
. e - a rocedyre.as
descr i nﬁ]‘*nsaéllgib? ‘é‘ﬁ?&i ciped @?ﬁ%&tﬁ%ﬂ i4sng the
cartespiondingdacohaltderivatives espeictiedly instehd af 2qM- 4- ( 2-

oA BN L B S P B erronc

exshaple Rk d) insteadidhe compauer) preperad/in Referemescexanplel3(2), the

folbwihgbefing Ufts ndify REOoRRIIhYsiCfta Were obtained,

] undecane hydrochl ori de 18 AUG 200 TLC. Rf 0. 36
Exarhpler1g(ey m nethanol = 10:1); NWVR (d6-DVSO):8 10.5

(@12, 500 G2 mbthyiptomyy o1l G Alleny ot ayneinyi)-1.4.9-
triazaspincfs.5decand6 hydrochldfide 3. 80-3. 10 (m 7H), 3. 38
(s, 3H), 2.60-2.18 (m 4H), 2.02-1.44 (m 8H),
1.40-1.00 (m 6H), 0.98-0.64 (m 2 0.88 (t, J =
7.2 Hz, 3H). Exanple 21(2) (3R)-1-b -2 , 5-dioxo
-3-((1 R
pheg§l

m no) phenyl net hyl ) - 1, 4\9

tri azasy /5. 5] undecane hydrochl gri de TLC. Rf 0. 27
(chl or of‘orm O :8 10.6
(s, 1 H, : .67 (d, J =
9.0 Hz, 2H), 7. , . 7.40-7.18 (m
5H), 4.24 (s, 2H)S 3. 3yt m 8H),
2.62-2.18 (m 4H), |40-1\>D.D,m
6H), 0.98- 0.64 (m 2H), 0.88 (t, Hz/ 3H).
* HCI HiC

TLC:Rf 0.37 (ethyl acetate:methanol = 10:1);

NMR (CD30D):5 7.37-7.29 (m, 4H), 7.11 (t, J = 7.5 Hz, 1H), 6.98-6.95 (m, 4H),
4.03 (d, J =7.5,4.5 Hz, 1H), 3.89-3.77 (m, 2H), 3.64 (m, 2H), 3.42-3.32 (m,
4H), 3.12-3.07 (m, 2H), 2.45 (m, 2H), 2.29-2.16 (m, 2H), 1.88-1.36 (m, 7H), 0.98
(t, J =7.0 Hz, 3H), 0.95 (d, J = 6.3 Hz, 3H), 0.94 (d, J = 6.3 Hz, 3H).

Example 18(2)

(3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(2-(4-methoxyphenyl)ethyl)-1,4,9-
triazaspiro[5.5]undecane * hydrochloride

CHj;
é‘ (o)
N ag-ull
NH >—CH3
o H;C

¢ HCI
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-210 18 AUG 2005 Exanpl e 21(3)
(3R)-1-butyl-2,5-dioxo-3-((1 R -1 -hydroxy-1

- cycl ohexyl met hyl) - 9- (4- (2- (4-

f1 uorophenyl) acetyl am no) phenyl methyl ) -1, 4, 9- trilsd ASpi 2008
ro[ 5. 5] undecane hydrochl ori de TLC. Rf O. 26

TUG:RF OI37 @sthy! avetaterabthandP= 10:1)NVR (d6- DVBO): 6 10. 8

NR(ClpI0D Yy 22 () 1 90 2@%@9@[& §ry2HiadyTd 4 =

7.8. 415 Hez, A Hy 3.87-3.77(mM,2H}, 3.77 (s, 3H), BiB3 (nBIH), 8.4343.32](fn,

2 8
4y Ol A 2 A4 5%5252%9 58 mogH) 1 8738 ghozhy g7 . 9
= {HHaHH), 0.98(d,tJ = 8.3Hz, 8H}A.94 1. J B&d iz 3H)( 4)
(3R) 1- butyl -2, 5-di oxo-3-((1
R) hydroxy- 1-cycl ohexyl net hyl) - 9- (4- (4-
Jﬁ&&l@x{%ar bonyl phenyl am nocar bonyl ) phenyl et hyl )-1, 4,9
(3S£t1tblﬁ B2 BLdiek&-35¢ I?ﬁet hykdi(acdthexycaebshylherfyl) I=|N49
%@G 03 C R (chI oroform met hanol
"”%asﬂ'm %yd (br.s. 1 H), 10.70 (s, 1
7805 (m 1H), O4(d J =8 &Hppy o), 7.97 (s,
4H) 7.83 (d, J ='8.4 Hz, 2H), 5.26 (m 1 H). 4.43 (s,
2H), 3.97 (m 1 H), 3. 90- 3. 06 (m\7H), 3.84 (s, 3H),

2.62-2.20 (m 3H), 2.06-1.42 (m . 1.40-1.02 (m
6H), 0.98-0.66 (m 2H), 0.89 (t, 6.@Hz 3H).

Exanpl e 21(5) butyl-2,5 (1 R -
- hydroxy-1 -cy A
net hoxyphenyl nephy yoilN/| ) phepy ! mephyly) -1, 4, 9-tri
azaspiro 5./5J_y NH
H;C e HCI o

To a solution of the compound prepared in Reference example 3(2)
(186 mg) in dimethylsulfoxide (3 ml) was added ethyl 4-fluorobenzoate (164 mg)
and potassium carbonate (141 mg). The reaction mixture was stirred for 24
hours at 140°C. The reaction mixture was added water and t-butylmethyl ether
- and extracted. The extract was washed with saturated aqueous solution of
sodium chloride, dried over anhydrous magnesium sulfate and concentrated.
The obtained residue was purified by column chromatography on silica gel
(hexane:ethyl acetate = 4.1 — 3:1), and the obtained compound was treated
with 4N hydrogen chloride / ethyl acetate to give the title compound (67 mg)
having the following physical data.
TLC:Rf 0.27 (hexane:ethyl acetate = 2:1);
NMR (CD3;0D):5 8.13 (d, J = 8.7 Hz, 2H), 7.59 (d, J = 8.7 Hz, 2H), 4.37 (9, J =
7.2 Hz, 2H), 4.31-4.15 (m, 2H), 4.07 (dd, J = 7.5, 4.5 Hz, 1H), 3.85-3.75 (m,
2H), 3.47-3.38 (m, 2H), 2.67-2.50 (m, 2H), 2.30-2.12 (m, 2H), 1.85-1.46 (m,
10H), 1.44-1.19 (m, 5H), 1.38 (t, J = 7.2 Hz, 3H), 1.05-0.88 (m, 2H), 0.95 (t, J =
7.2 Hz, 3H).
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hydrochl oride TLC.:Rf 0.41 (chloroform nethanol =
10:1); NWR (d6-DVSO):8 10.6 (s, 1 H, 8.03 (d, J =8.7
Hz, 2H), 8.02 (m 1 H), 7.78 (d, J = 8.7 Hz, ,
7.42 (d, J = 8.7 Hz, 2H), 6.96 (d, J = 8.7 Hz,%;)m\l,lﬁm
5.30 (s, 2H), 5.24 (m 1 H), 4.42 (s, 2H), 3.96 (m 1

Refbrende &ampl®4(m 7H), 3.76 (s, 3H), 2.64- 2.20 (m
33 h-oofy '-,‘52'%?Edﬁs%x%%cé-fé\/s%ﬁéxg%ge*ﬁ@%—%%yéﬂgﬁq%pg%ﬁﬁ@y 08

tridzA48pird[55iuptieane- di oxo-3- ((1 R) 1-hyd roxy-1

- cycl ohexyl met hyl) - 9- (2- (4-

met hyl ami nocar bonyl phenyl oxy) pyri 3| n-5-ylmethyl)-1,4,9
5] undecane hy rochl oride 1 8 AUG 2005

TLC. Rf 0. 3% or of orm  net hanpl 9:1); NMWR
(CD30D): S 8 J = 2.5 Hz, 1H),08.15(dd, J =
8.5, 2.5 Hz, 7.89 (d

J=8.5Hz, 2H), 7. 23(+D=8. 5 ) , H=4+4(d, J=8.5Hz, 1 H),
4.39 (s, 2H), 4. 15 ; Hz, NLufid, 4.00 (m 1
H, 3.75 (m 1 H), 3/57- 3,é30 3.22 (m

2H), 2.92 (s, 3H), 956 (M B
2.14-1.91 (m 3H), 1.80-1.60 ¢
6H), 1.00-0.87 (m 2H), 0.95 (t, J = 7.
Exanpl e 22 (38) 1 -butyl-2, 5-d ioxo-3-(
r oxy- 1Byytbe @amq/prmedwe) agdescribed in Reference examp?{e 1>
Ré?éfe%é%ﬁ‘{;ﬂé 9XX) Efé?ﬁksierﬁehg b)(3§;) %:@-ﬂu’té@%é%rhﬁ&

decane

cyﬁipbeéﬂgmaaglmémsae@ﬂ oh @éﬁﬁ%(@uﬁ@xmgrbwlammo) 3-
h emwmétﬁylseﬁfa%ld AcifRedr’d Rsén hﬂod’r(y&lx p ipetiésite Pistead

o SR 5 88 S 1 ot e

. wad-distaimeld: 6- phenyl oxypyridine, the title conpound

TLIE‘P& B%s! (ﬁ%xgﬂé {’Wl B8etate = 1:1);

NMR (CD3;0D):8 7.39-7.31 (m, 5H), 6.48 (brs, 1H), 5.16 (s, 2H), 4.15 (brs, 2H),
4.00 (ddd, J = 9.6, 4.8, 1.5 Hz, 1H), 3.76-3.16 (m, 4H), 2.02-1.12 (m, 19H),
1.08-0.88 (m, 2H), 0.92 (t, J = 7.2 Hz, 3H).

Reference example 5
(3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-4-methyl-9-benzyloxycarbonyl-1,4,9-

triazaspiro[5.5]undecane * hydrochloride
CH3

Jg

\':H;,

To a solution of the compound prepared in Reference example 4 (19g)
in dimethylformamide (20 ml) was added 60% sodium hydride (164 mg) under
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physi cal data was obtained. TLC:Rf 0.45 (chloroform
met hanol = 5:1); NMR (d6-DMSO):8 10.4 (s, 1 H), 8.05
1 , 7.97 (d, J =8.7 Hz, 2H), 7.69 (d, J 3
I(—I;n, 2H)H? 7.19 (<(:|, J=8.7 H, 2H)H? 7.09 (<(:|, 5 2 36nle as
Hz, 2H), 5.28 (d, J = -213 18 AUG 2005 6.9 Hz, 1 H) _
icetbath. (Fhe rddctioB.riktUrewds slirredfdt8t Rodrlat(rdonytdmperature. The
regtfon Gdure s Rabieq eyl Baide (3 gl bppersig boitatp beaction
mikfure was stirred overnight at room temperature. The reaction mixture was
addeilice wbrand eRvdh Suh é@é@%ﬁé&%- LBl beshdd with
watepand seisatadrquans solitjan o spcﬁumleriéhmriesl@m arhydrous
m%néﬁ' %‘l‘ilﬁté’é@& %9Héé‘nt?§te9?3|‘?1’e' S é?@fd%é%%ﬂuriﬂed by
anmple 1 -+ ef erence exrg)eg-+ arrpl_e' S|r_1vg
CONIMID & fQi??@SF@RﬂWPD §“'ﬁ§rgeéia'l' Hane:gth aretatest eall tagive the
titIéZ)‘Bn%lfaurﬁ); (1) havmg}tgéffbn%Wihg!ﬁH?@)caBdht&f oxy- 4
anai ¢ .acid, .and ysin
TL.I@BE%Z%% _Xﬁﬂﬁiﬁtﬁ@(ﬂ?gﬁj@ "ng'?lﬁ'hgl i noethylisonitrile
NMRS(ICRaD0):5 R4047 32-(m, 5H), 5.16 (s, 2H), 4.12 (brs, 2H), 3.91 (t, J=5.7
: : ¥
a3 34 Wﬁ@&ﬁ%@nﬁﬂ?ﬂﬁﬁéé BT T SRR ARE i 9,
2. Qbt1a1 Qnere, b hi1@4+0.82 (mR2HD. @82 (k HI=Y & desHhet hanol =
10:1); NWVR (CD30D):8 8.82-8.76 (m 2H), 8.55 (d, J =
8.4 Hz, 1 , 8.06 (dd, J =7.8, 5.7 Hz, 1 , 7.84
Re{fafenﬁeﬁ@_f@!é@, 2H),( 7.63 (d, J = 8.7 Hz, 2H)H?
(35)—1Eo%%{m5(d‘rbxo-6|r®yclo4165<§tlrﬁéthyl14#néth%irl21.,9-1 H, 4.33

isgsotiota sllitoath - hylocnipdls .20, (1 70y % 0 (G
1.50-1.20 (m 4H), 0.92 ({33 = 6.9 Hz, 3H).

"
HN il

eHCI ©O CH;

To a solution of the compound prepared in Reference example 5 (1g)
in methanol (20 ml) was added 10% palladium on carbon (60 mg). Under an
atmosphere of hydrogen, the reaction mixture was stirred for 8 hours at room
temperature. The reaction mixture was filtrated through Celite (brand name)
and the filtrate was added 4N hydrogen chloride ethyl acetate solution and
concentrated to give the title compound (799 mg) having the following physical
data.

TLC:Rf 0.28 (chloroform:methanol:acetic acid = 90:10:1); :

NMR (CD3;0D):6 4.05 (dd, J = 7.5, 4.2 Hz, 1H), 4.01 (dt, J = 4.2, 12.9 Hz, 1H),
3.59 (dt, J = 3.3, 12.9 Hz, 1H), 3.51 (m, 1H), 3.40 (brd, J = 5.4 Hz, 1H), 3.36
(brd, J = 5.4 Hz, 1H), 3.25 (m, 1H), 2.93 (s, 3H), 2.37 (dt, J = 5.4, 14.4 Hz, 1H),
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Exanpl e 23(1)-23(5) By the same procedure as descri bed
in Exanple 23 using the corresponding amno acid
derivatives respectively instead of Nt- AUG 2006
but oxycar bonyl - 3- pyri dyl -L-al ani ne, the foll ow 8
conpounds having the follow ng physical data were

atnee1542ﬂ4441=& AHRZ29% EP@'JFEMZBIGI%MH) 1.99 (brd, J = 14.4

p%ﬁ#”ﬂ%ﬁma@*ﬁﬁgﬂiﬁﬁéf PS5 T 0 £ 2. 340

aspi ro[ 5. 5] undecane hydrochl ori de ,CH3 H3C-NH TLC. Rf

E @I or of orm net hanol : aceti c aci d = 20:2:1); NWR
8 7.84 (d, J =9.0 Hz, 2H), 7.56 (d, J = 9.0
(39 1-buty-275-divxe:-Dayclahexyirpthyk-43pethydt9-@-= 4.5, 3.6

pﬁ@nylé ,nyphen In?éthmg 3@tna§as§;§mﬁ%]u}%ﬁcan§ g'gld o&ﬂ&ﬁc’%

186(m 1.60-1.24 (m 393 (t, J =6
Hz, 3H), Q H). Exanple
(3S)-1- but 3-(pyridin- -yI met hyl ) - 9- (4- (4-

nmet hyl am nocar bonyl/ | oxy) phenyl nethyl )-1,4,9-triaz
TLC. Rf 0: 46 (chl oro Q

#vdr ochl or{de BY CH3 H3C- NH
1 et : i i
20:2:1); NWR (CD3OD): S \%.
) , } , .4
(
S,

H, 8.57 (td, J = 7.8, 1.
Hz, 1 H, 8.00 (m 1H, 7.8
7.64 (d, J = 6.6 Hz, 2H), 7.16-
(dd, J = 6.9, 5.7 Hz, 1 Hp HGI 38

By the same procedure as described in Example 2 using the
compound prepared in Reference example 6 instead of the compound prepared
in Reference example 3, the title compound having the following physical data
was obtained.

TLC:Rf 0.32 (ethyl acetate);

NMR (CD;0D):57.53 (d, J = 8.7 Hz, 2H), 7.39 (dd, J = 8.7, 7.5 Hz, 2H), 7.18 (t,
J =7.5 Hz, 1H), 7.09-7.01 (m, 4H), 4.34 (s, 2H), 4.05 (m, 1H), 4.04 (dd, J = 7.2,
3.9 Hz, 1H), 3.68-3.43 (m, 4H), 3.27 (m, 1H), 2.93 (s, 3H), 2.48 (dd, J = 14.4,
5.4 Hz, 1H), 2.39 (dd, J = 14.4, 5.4 Hz, 1H), 2.16 (brd, J = 14.4 Hz, 1H), 2.03
(brd, J = 14.4 Hz, 1H), 1.86-1.58 (m, 8H), 1.53-1.14 (m, 7H), 1.07-0.86 (m, 2H),
0.95 (t, d = 7.5 Hz, 3H).

Example 21
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(2-
methylpropanoylamino)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
hydrochloride
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-215 1 8 AUG 2005 1 H), 3.70-3.32 (m 7H), 2.91 (s,
3H), 2.64-2.44 (m 2H), 2.16 (m 1 H, 2.06 (m 1 H),
1.50-1.22 (m 4H), 0.91 (t, J = 6.9 Hz, 3H). Exanple
23(3) (3S)-1-butyl-2, 5-d ioxo-3-hyd 18 AUG 2005
roxymet hyl -9-(4-(4 -

met hyl am nocar geHygl phenyl oxy) phenyl net hyl ) -1, 4, 9-

tri azaspiq,@-2-@] undecane hydrochb ide CH3 HC O
TLC K 02"8(c|oroformnethano| etic acid =

J =87 Hg 14(dJ 8.7 Hz, 2H), 7.07
(d. J =9.0 H, 2 R6 (s, 2H)/ 4.02-3.88 (m 3H),
3.80-3.44 (m 5H) 2.9

2.60-2.36 (m 3H), X*-1§ 2 m &H) .
1.50-1.26 (m 3H), 1. . FH) . ¥ ams’re 23( 4)
(3S)-1-butyl -2, 5-di oxo- 3-

- oxi do- 2-yl met hyl ) - 9- (4- (4-
met hyl ami nocar bonyl phenyl l'bé pheny
aspi ro[ 5. 5] undecane hy®r | orid ).

TLC. Rf 0.86 (chl orof orm et hanol : acetic aci¥

BylthieXadme prédddul8 adldes2fbed MVRxa us&ggthéocdrﬁ ourd =

préppcinBdferentcd gxahplg Aafinstead of Gecorpdifid arébared ing

Referente)example 3, éindusing432-methylpropandylamina)beazdldehyde

m%egg of; %]fggfn?l-e %y%ﬁé@oﬁnaﬁ% title Eﬁﬁ‘p%hfag ﬂa?lrg}z')ﬂ}a following

physical datgwas o Lalae _

TLC:Rf 0.28 (chloroform: methanol = 10 1);

NMR (de-DMSO):6 10.6 (s, 1H), 10.0 (s, 1H), 8.02 (m, 1H), 7.68 (d, J = 8.7 Hz,
. 2H), 7.52 (d, J = 8.7 Hz, 2H), 5.24 (s, 1H), 4.22 (s, 2H), 3.96 (m, 1H), 3.70 (m,
1H), 3.66-3.12 (m, 6H), 2.68-2.20 (m, 4H), 2.02-1.42 (m, 8H), 1.40-1.00 (m,
6H), 1.10 (d, J = 6.9 Hz, 6H), 0.98-0.64l (m, 2H), 0.88 (t, J = 6.9 Hz, 3H).

Example 21(1)-21(6)

By the same procedure as described in Example 21 using the
corresponding aldehyde derivatives respectively instead of 4-(2- .
methylpropanoylamino)benzaldehyde, the fdllowing compounds having the
following physical data were obtained.

Example 21(1)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(2-
methoxyacetylamino)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
hydrochloride
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Exanmpl e 23(5) (3S)-1-butyl-2,5-dioxo-3-(pyridin-1

- oxi do- 3-yl net hyl ) -9-(4- (4-

nmet hyl am nocar bonyl phenyl oxy) phenyl nethyl )-1,4,9-tri az
aspi ro[ 5. 5] undecane hydr ochl ori de CH3 H3C- NH TLE ARG 2008
0. 65 (chl orof orm net hanol : acetic acid = 10:2:1); NWR

(CD3CD) :GHgP7#48. 60 (m 2H), 8. 13J = 7.8 Hz, 1
H), 7.88 (m?’i)_N 84 (d, .7 Hz, 2H), 7.62 (d,
J =8.7 Hz, 2 7.{2 (d, : 2H), 7.06 (d, J
= 8.7 Hz, 2H),V4.52 J . H, 4.33 (s,
2H), 4.00 (m 1 H), : : :
3.56-3.18 (m 5H), X . 2H) ,
2.20((m 1 H, 1.66(m . » 0.93
(t, J = 6.9 Hz, 3H). ExaNplsg

(3R) - 1- (4- net hoxyphenyl net hy

R) - 1- hydr oxy- 1-

cycl ohexyl net hyl ) - 9- (4- (4 pyhyl a yl oxy

) phenyl met hyl )-1,4,9- triazaspiro[5.5] unde
h iide_18 AUG 2005 By th d
N B S A ey
NM;% (usamgmi)es 10.t68(is,ngH), 9.95 I(s, 1H), 8.02 (m, 1H), 7.75 (d, J = 8.4 Hz,
, 2- (- o n - 3-
25 i < 54 Sl ST AT, ALD L g8, 1H), 3.80-3.10
(nf, 7RJ)3B)38(s( BH), 2.60-2.18 (m, 4H), 2.02-1.44 (m, 8H), 1.40-1.00 (m, 6H),
0_55_3%4/ rggyyd.g?}gpg)é §§1N?r§4¥v1 4- et hyl pent anoi ¢ aci d,
andusrng 42 me yT ami

OxXybenz e i nstead of
n- butyl am ne, using N-(4-(4 nethylam
E*g;ﬁg@r%gg?yl phenyl oxy) phenyl et hyl)-4-pi peri done
nst ea N ben -4- pi peridone, , uUSi
ORIl SR (B DiATeR- L lanexy Methyl)-o-(4-(2-
~ pHenytadetydaminia)phenylmieltisyl)-1 14, S-triaxaspirol. Slandegarniane
hJ H’ w,a physi cal data was obtained. TLC. Rf 0.24
("3 Botige, o et hanol = 10: 1); NVR (CD3OD):S 7.84 (d, J
= 8.7 , 7.56 (d, J = 8.7 Hz, éH,7.18(d,J=
3

o]
OH
N N
NH
eHct O ‘g_b

TLC:Rf 0.27 (chloroform:methanol = 10:1); _

NMR (ds-DMSO0):8 10.6 (s, 1H), 10.4 (s, 1H), 8.01 (m, 1H), 7.67 (d, J = 9.0 Hz,
2H), 7.54 (d, J = 9.0 Hz, 2H), 7.40-7.18 (m, 5H), 4.24 (s, 2H), 3.96 (s, 1H), 3.84-
3.10 (m, 8H), 2.62-2.18 (m, 4H), 2.04-1.42 (m, 8H), 1.40-1.00 (m, 6H), 0.98-
0.64 (m, 2H), 0.88 (t, J = 7.2 Hz, 3H).

NH
O
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Hz, 2H), 7.13 (d, J = 8.7 Hz, 2H), 7.07 (d, J =

Hz, 2H). 6.85 (d, J = 8.7 Hz, 2H), 4.48 (m 1 H),

3 (s, 4H), 3.96 (m 1 H, 3.75(m 1 H), 3756 -
3.58-3.18 (m 3H), 2.92 (s, 3H), 2.66-2.28!8HAUG

2.

16-1.58 (m 7H), 1.40-0.82 (m 5H). Exanple

Ex4dtple 246% By the same procedure as described in
(RSB M?é@ ByP AR E R By hyhes - to-&-

ﬂumbphemd)acEMamim)ﬁHé@lmethyl) 1 4 9- tr|azasp|ro[5 5]undecane .

enyl net hyl -2, 5-di oxo-3-((1 R -1 -hydroxy-1
h@&“'éﬂ@éw met hyl ) - 9- (4 (4-
nethylan1 0 .\bonylphenyloxy)phenylnethyl) 1,4,9-triaz

aspirb ene hydrochl oride - 0H, 18 AUGZOOS
H3C TLC. R

(CD30D) - 8 7. 85 (d
Hz, 2H), 7.40-7.02 (m
7.06 (d, J = 8.7 He,
4H), 3.96 (m 1 H), 3.%
2.92 (s 3H), 2.64-2.28

mwb@@
ST~

-cyclohexylnethyl) 9- (4-
(4-met hyl am nocar bonyl phenylgo
triazaspiro[5.5]undecane hydrochlorlde 0]

Tfé?l?\lf 0.26 (chloroform:methanol = 10:1);

NMR (ds-DMSO):5 10.8 (s, 1H), 10.4 (s, 1H), 8.01 (m, 1H), 7.66 (d, J = 8.4 Hz,
2H), 7.54 (d, J = 8.4 Hz, 2H), 7.37 (dd, J = 8.4, 5.4 Hz, 2H), 7.14 (t, J = 8.4 Hz,
- 2H), 4.34-3.10 (m, 8H), 4.24 (s, 2H), 3.96 (s, 1H), 2.66-2.18 (m, 4H), 2.02-1.42
(m, 8H), 1.40-1.00 (m, 6H), 0.98-0.64 (m, 2H), 0.88 (t, J = 6.9 Hz, 3H).

Example 21(4)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

methoxycarbonylphenylaminocarbonyl)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane ¢ hydrochloride

O
o
HN
0O
N

NH

CH,;0

* HCI o
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HCl TLC Rf 0.35 (chloroform nmethanol = 10:1); NWR
(CD3CD):8 7.84 (d, J =8.7 Hz, 2H), 7.57 (d, J = 8.7

Hz, 2H), 7.15 (d, J = 8.7 Hz, 2H), 7.07 (d, J =,8.7

He, 2H) 4.36 (s, 2H), 4.18 (d, J = 2.1 Hz, 1H), 1%6@“"5
(m 1 H), 386318(m 8H), 3.31 (s, 3H), 2.91 (s,

TLgER %@% eiha%\ {fo:#2- 0.80 (m 5H. 18 AUG
N'Y'BF(FG )i 'l?ve1t|1')yl19 79 6. 4,08 (py 1H), 8.04 (d, J=8.4
%HY, TBSQHOJE)B’WE.{ 2H)) 524 (m, 1H), 4.43 Ss 2H) 3.97

g a@tﬁbzm%ﬁaﬁ% ﬁﬂ?%hﬁ%@'ﬂrﬁ i B gy 8

1.4341.02-Gh, BHY;:088-00B6B 30 .c2H ) 0089 (tvU w66 Baz| 3Hicet i ¢ aci d
_1021) NVR (CD30OD) : 8 876(dd J=6.6 1.8H, 1
H, 854 (td, J = 8.4, 1.8 Hz, 812(d J =8.4

_&amuz:'!)@?gs(dd J = 8.4, 66Hz 1H, 7.83 (d, J
(3Rm WZQ xQ-34 %ﬁﬁ?‘nﬁ }%;oxy-ig ol exgl th)7|) 94(47(402

meihgxygph&nylmetq,ylogcgg)omy{)p erp;;lmegh riaqq)splro[ﬁ( g]undecane
d?é’crﬁer%(m 2H), 3.32 (m 1 H) 2 90 (s, 3H),

Oa’m

(3R) 1- ( pyr Y& n- 3- o=
R) - 1- hydr oxy- 1- cycl ohex
(4- (4-met hyl am nocar bon
- triazaspiro[5. 5] undec§

TLC:Rf 0.41 (chloroform:methanol = 10:1),

NMR (ds-DMSQ):5 10.6 (s, 1H), 8.03 (d, J = 8.7 Hz, 2H), 8.02 (m, 1H), 7.78 (d,
J = 8.7 Hz, 2H), 7.42 (d, J = 8.7 Hz, 2H), 6.96 (d, J = 8.7 Hz, 2H), 5.30 (s, 2H),
5.24 (m, 1H), 4.42 (s, 2H), 3.96 (m, 1H), 3.86-3.10 (m, 7H), 3.76 (s, 3H), 2.64-
2.20 (m, 3H), 2.02-1.42 (m, 8H), 1.40-1.00 (m, 6H), 0.96-0.68 (m, 2H), 0.88 (t, J
= 6.3 Hz, 3H).

Example 21(6)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2-(4-
methylaminocarbonylphenyloxy)pyridin-5-ylmethyl)-1,4,9-

| triazaspiro[5.5]undecane * hydrochloride
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, SOH 2HCI TLC. Rf 0.58 (chl orof orm net hanol : acetic

acid = 10:2:1); NWR (CD3CD):5 8.89 (s, 1 H, 8.73 (d,

J =57Hz, 1H, 864 (d, J=81H, 1H, 8.03
5.

(dd, J = 8.1, 7 H, 1 H, 7.83 (d, J =87 Hz1 8 248G, 2008
7.65 (d, J = 8.4 Hz, 2H), -22018AU62005 7.18-7.02
(m 4H) 1 18.0 Hz, 1 H), 5.QH3(d, J = 18.0
Hz, 1H), ) g 3H, 3.90 (m/1 H), 3.78 (m

1 50 3 3.30 (m 1 H\ 2.90 (s, 3H),
2, 74H202ertlm . (m 3H), 1:82-1.56 (m

4H), 1.32-1.06 (m 3H) -0.80 (m{ 2H). oRef erence
exanple 7

(3R) - 1- but yl - 2, 5- di oxo- 3 TY4| ohe 4, 9.9Irh aza
spiro[ 5. 5] undecane hydr och ' >

procedure as described in RefereNkce
Ref erence exanple 2 -+ Exanple 1 -
using N-t- butoxyca rbonyl - D-oCgjohex
of (2R 3R)-2-(t-

TR T LR TR R 0TS f ol | ow no. phe cal - dat
NMRs(CIDIQD)I8 8. 35 (d: R 206 Big, (| b Bt Br{al; deB.5c2 80z, HID7-89 (d,
o 4y, ol PSP Sedi 0 ?ra4’<d4a) B5 B .09, 2)
4.45(d, =600 Hz4d H)p.000(F),, 1H), 8578L(m 91 K 3.5743,48 (18 33H), %BL30-

3, éﬁ] (m §F\>) 2 %t C3H r;_osewnog g)ggﬂéoﬁ‘ég%{, SH); 934-1.91 (m, 3H),

8%1]&@@ (m, 5HYi H%0- 131Q&m|. Bhx Y- ﬁ?l(EmZMrQ% (t, J =7.0 Hz,
3Kar boxyphenyl oxy) phenyl net hyl ) -1, 4, 9-tri azaspiro[5. 5] u
ndecane hydrochloride 1 8 AUG PO Cb

- Example 22
(35)-1-butyl-2,5-dioxo-3-((1S)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenyloxy)phenylmethyl)-1,4 9-tr|azasp|ro[5 5]undecane * hydrochloride

o) CH,
o
HO: C

§
NH
¢ HCI

By the same procedure as described in Example 2 using the
compound prepared in Reference example 3(9) instead of the compound
prepared in Reference example 3, using 4-(4-carboxyphenyloxy)benzaldehyde
instead of 3-formyl-6-phenyloxypyridine, the title compound having the following
physical data was obtained.

TLC:Rf 0.45 (chloroform:methanol = 5:1);
NMR (de-DMSO):8 10.4 (s, 1H), 8.05 (m, 1H), 7.97 (d, J = 8.7 Hz, 2H), 7.69 (d,
J=8.7Hz, 2H), 7.19 (d, J = 8.7 Hz, 2H), 7.09 (d, J = 8.7 Hz, 2H), 5.28 (d, J =
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By the sanme procedure as described in Exanple 2 using
the conmpound prepared in Reference exanple 7 instead

of the conmpound prepared in Reference exanple 3, and
usi ng 4- (4-carboxyphenyl oxy) benzal dehyde i nst bl AYG 2005
3-fornyl - 6- phenyl oxypyri dine, the title conmpound

6. bﬂﬁ ﬂm)tms w'dmwerw gﬁhmr)egaéa @aﬁza(ﬂﬁm?@teu D& (m, 3H),

orof o
2. Q % gU) 1b4@‘2'| 0Q,kmgBH), 4-$9 (8 J416 8z s3H)1 080 (m, 2).
=8.7 Hz, 2H, 7.69 (d. J = 8.7 Hz, 2H), 7.17
Y e oH), 7.07 (d, J = 8.7 Hz, 2H), 4.32
Exampleds "3 91 (m 1H), 3.59-3.35 (m 6H). 2.56-2. 35

(3Sim1 -Iayl-2 5-dioxg-3+(pyHitin-3-yBBeth¢9-@-4-, 1. 72-1.35 (m
m%@\g;anll?1Bé%rb%n%ﬁpg(eg}/loigppgegxﬁﬁ)etgyl;8! 4 Bitriatlspifo5BRrkietsne -
2hy, f@QitbOfld%/l met hyI) 9-(4-(4-
met hyl am@ocar P phenyl oxy) phenyl net
aspi ro[ 5. 5\ n 8- oxide H3C To
e C dprepared in

9-1,4,9-triaz
sol ution of the
anple 23(2)

free form

(11Hs@—NH chioro
solution (4 m) of 3- per benzoi ¢ aci ¢g(114 ny).
After the reaction m xt fas stirred\ ovefni ght at

roomtenperature, the sofveyt wa
obtained - 222 1 8 AUG 200
col utm chr omat ogr aphy on silica
Chem cal Ltd., NH DMLO20, chloroform A0 B‘ e tpe

title conpound (100 ng) havgngyepe fO! 1 owi ng '
data. TLC. Rf 0. 23(chl or of or m net hanol : acetl c

20:2:1); NWMR (CDCI3):8 8.81 (s, 1 H, 8.28 (dd,
6.0, 1. By the, same{procednre ag desgcebey in R@ferem example 1->

. Réﬁbﬁ?ncé ébé‘anﬁﬂb 23tD Exgmi% 1 ug%g( Nlt-b%lf&x cErWﬁ%dfd% -L-
alarin instead pf (2R, 3R)-2-6- ko camanyaming)-Soidron g
methylpentanoic acid, and using N-benzyl-4-piperidone-2-
morpholinoethylisonitrile instead of N-(4-(4-
methylaminocarobonylphenyloxy)phenylmethyl)-4-piperidone the title compound
having the following physical data was obtained.

TLC:Rf 0.25 (chloroform:methanol = 10:1);

NMR (CD,;0OD):5 8.82-8.76 (m, 2H), 8.55 (d, J = 8.4 Hz, 1H), 8.06 (dd, J = 7.8,
5.7 Hz, 1H), 7.84 (d, J = 9.0 Hz, 2H), 7.63 (d, J = 8.7 Hz, 2H), 7.15-7.02 (m,
4H), 4.55 (1, J = 5.4 Hz, 1H), 4.33 (s, 2H), 3.80 (m, 1H), 3.68-3.28 (m, 7H), 2.91
(s, 3H), 2.56-2.40 (m, 2H), 2.20 (m, 1H), 1.70 (m, 1H), 1.50-1.20 (m, 4H), 0.92
(t, J = 6.9 Hz, 3H).

Example 23(1)-23(5)

By the same procedure as described in Example 23 using the
corresponding amino acid derivatives respectively instead of N-t-
butoxycarbonyl-3-pyridyl-L-alanine, the following compounds having the
following physical data were obtained. |
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(m 4H), 3.01 (d, J = 4.5 Hz, 3H), 1.84-1.20 (m 6H),
0.90 (t, J =7.2 Hz, 3H). Reference exanple 8

1- butyl -2, 5-di oxo- 3- (norpholin-4-ylnethyl)-1,4,9-triaz
aspiro[ 5. 5] undecane  2hydrochl oride By the sane18 AUG 2008
procedure as described in Reference exanple 1

Eéﬁ{@é%@ exanple 2 -3 Exanple 1 -* Reference exanple

(38l a2, 5&19*%9@“%?%‘ BH6t@n- 4- y1 ) propanoi ¢ aci d

métﬂ?!aﬁﬂﬁoéﬁrb()ﬁ?ip%@hyléxg}phenylmethyl) 1,4 9-tr|azasp|ro[5 5]undecane
am no) - 3- hydr oxy- 4- met h yl pent'anaci ¢ "aci d,

r bony
hy F%%gfqaee conpound having the foll ow r&iﬁphyy cal data

was obt ai . 0.07 (chloroform hanol =
10:1); NMWR u@- 076 (dd, J = 8.4, 4.8 Hz, 1H),
4.05-3.824m ¥ . ' 2.41 (m 1
H),%SQET'?&HZl (msH, . 1.46-1.36
(m 2H), 0.97 (t, J = y anpl eQ27
1-butyl -2, 5-di oxo- 3-(no (4-(4-

met hyl am nocar bonyl phenyl ox y 1,4,9-triaz

using the conpound prepared in Refer
i nstead of the conpound preparggd| i n ®eference
3, and using 4-(4-

T RE B A B A e AT RSB E 2D e rpound.
NMB\;(OE@Q[h)eB 784 @iy 9hkizj 2H), 7456 4d.whs 9. @MZth‘éd? 30-7.04 (m,
oRERGA I Ahog i, G S ) oy oe
847(rr1.44l1)d2 38 @n, )y 2.92 (rnHjl H).71.86 ((ru 1H), 1.69-524 (m,
| 4H‘)|209%"& J 4.6/8 HABH)J0048nd, 1H9). 1 Hz, 1H), 4.37 (s,

Example 23(2) |
(3S)-1-butyl-2,5-dioxo-3-(pyridin-2-ylmethyl)-9-(4-(4-
methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
2hydrochloride

o) CH,3
o
HsC—NH /_\——/\

N |

NH N
e2HCI O /' N
TLC:Rf 0.46 (chloroform:methanol.acetic acid = 20:2:1);
NMR (CD;0D):5 8.78 (dd, J = 7.5, 1.5 Hz, 1H), 8.57 (id, J = 7.8, 1.5 Hz, 1H),
8.06 (d, J = 8.4 Hz, 1H), 8.00 (m, 1H), 7.84 (d, J = 8.2 Hz, 2H), 7.64 (d, J = 6.6
Hz, 2H), 7.16-7.04 (m, 4H), 4.68 (dd, J = 6.9, 5.7 Hz, 1H), 4.38 (s, 2H), 3.84 (m,
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2H), 4.10-3.85 (m 5H), 3.76-3.43 (m 9H), 3.40-3.20

(m 2H), 2.91 (s, 3H), 2.63- 2.43 (m 2H), 2.33-2.24

(m 2H), 1.65-1.50 (m 2H), 1.44-1.34 (m 2H), Q.9

(t, J = 7.0 Hz, 3H). Exanple 28 15°Rue 208
(3R) - 1-butyl-2,5-dioxo-3-((1

) (
1Iﬁ 3?&‘;?% anp ?@kp{%;l oxnggﬁ)éinhgg‘(?fﬁz'f%%-“t glzogs(m
1|'B. &'ﬁze ﬂyv!ir-d% CH3 HO NH

, SOH HCI - 224 1 8 AUG 200 To a suspensi on of the

co 0 repared in Exanple 9(54) (120 ny) and
E Mi sopropyl )oxyam ne (31 ng) in
(38)-rretutyl-2 Srdioxo-Gehydrosymiethyl-@&4-(ddded

m%’rb&f?iﬁhf??%ﬁh@%&?ﬂk@%@%&mﬁ@'* "4 R3iipgasnirgls flundsgane

hleridel - hydr oxybenztriazole (40 ng). The reaction
mxture waf stirpeenfor 1 hour at room@Hgperature.
The reactio
(2 M) and/sti

t enpeHaCor-BH The \Fe luted with
wat er and extracted W|th The tract
was washed wth water, ution of
sodi um bi car bonat e and satT™ | uti on of
sodi um chl ori de and the obtail was dm ed
over anhydrous sadium sul fate an ntr To a

sol ution of the obtained residue
added 4N hydrogen chloride / gt I te soI ution
and concentrated. The obtai ned resi due was washed with

:R§ 0.28 hlarefargi:methanalacetic acid % agslind (116 )
NNnRvoomom)ea 744 UUNSORMS] 26, T W, JiL & RHz 2H), 7.14 (¢, J =
g IH30ER 909 @ TBH NG 255 &, 3Fh % 52488 () 3H). 3.80-3.44
(m, 5H), 3.30 (m, 1H), 2.91 (s, 3H), 2.60-2.36 (m, 3H), 2.18 (m, 1H), 1.64 (m,
1H), 1.50-1.26 (m, 3H), 1.02-0.90 (m, 3H).

Example 23(4)

(3S)-1-butyl-2,5-dioxo-3-(pyridin-1-oxido-2-ylmethyl)-9-(4-(4-
methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane °
hydrochloride

0 CHs
>——< >— o
H;C—NH

e HCI o

TLC:Rf 0.86 (chloroform:methanol:acetic acid = 10:2:1);
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NVR (CD30D):8 7.79 (d, J = 8.7 Hz, 2H), 7.60 (d, J =
8.7 Hz, 2H), 7.14 (d, J = 8.7 H, 2H). 7.06 (d, J =
8.7 Hz, 2H), 4.36 (s. 2H), 4.15 (d, J = 2.1 He, ,
4.00 (m 1 H), 3.75(m 1 H, 3.60-3.40 (m 3%91’@“““5
330311(m OH), 2.58-2.27 (m 3H), 2.19-1.96 (m

29
&)72 u‘llgl) 726 (dj.-bx@ %H@(szq)Zz 7f19§r(6kyﬂe'ﬁ 467(d,J=6.3
qu | alexy! oHY,B/86-3214 fm( 8H), 2.91 (s, 3H), 2.70-2.26 (m, 2Hg234-

2 @éﬁ%ﬁﬁﬁ”@g@i”' %ﬁ@ﬁaﬁé?”%ﬁ%y%f TR TR

sol ution of 4-(4-nethylam nocarobonyl phenyl oxy) benzoi c

%@8 ng) in di rrethylforrrarri de (4 m) was added
enztriazole (34.9 and
(38)-&tbiwpyl- 5{dw>(Qi3ff9VWna1fDNIdP|fﬁ'N ethyh8-6b#-i ni de

mémgl'éﬁﬁﬁééﬁrbgﬁﬁl?ﬁ@ro\gox%ﬁréPgl#%hﬁwog@Qﬁaf‘é’s?lrolf@ %})undecane .

ction m xt m nut e
re. The reaction m xture was added the
corrpound Ohr epayEdn Exanpl e 3(3) (100GHp and
stirred fo S.af) roomtenperatydre. The reaction
m xture was di d wYXh rret hyl ene dix¢hl ori de, added
vat d13CaNHext racred wi pF=F thyI ene di ghloride. The
extract was washed w tk [ [
acid and saturated aq
chloride, dried over anhyor
concentrated. The obtai ned ress pur i ¥mad by
colum chromat ography on silica
met hanol = 10: 1) and washed with di etffy
give the title conpound (56.4 Bg) havOng the f
physical data. TLC.Rf 0.41 (ethyl acetate: netjyarg
10:1); NI\/R(CDSO))6784(d J = 8.7 Hz, 2H), 47.49
(t, J =8.7 Hz, 2H), 7.13-7.06 (m O
TLC:Rf 0.65 (chloroform:methanol.acetic acid = 10:2:1);

NMR (CD3OD):5 8.74-8.60 (m, 2H), 8.06 (d, J = 7.8 Hz, 1H), 7.88 (m, 1H), 7.84
(d, J = 8.7 Hz, 2H), 7.62 (d, J = 8.7 Hz, 2H), 7.12 (d, J = 8.7 Hz, 2H), 7.06 (d, J
= 8.7 Hz, 2H), 4.52 (t, J = 5.1 Hz, 1H), 4.33 (s, 2H), 4.00 (m, 1H), 3.78 (m, 1H),
3.60 (m, 1H), 3.56-3.18 (m, 5H), 2.91 (s, 3H), 2.56-2.18 (m, 2H), 2.20 (m, 1H),

1.86 (m, 1H), 1.52-1.22 (m, 4H), 0.93 (t, J = 6.9 Hz, 3H).

R')(CD%;? 51861@ @I\ J@'B 474 cﬁﬂzlm 8. UsE)Sf@% = é 605 PHEO1H),

1Q

Example 24

(3R)-1-(4-methoxyphenylmethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-
cyclohexylmethyl)-9-(4-(4-methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-
' triazaspiro[5.5]undecane * hydrochloride
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4H, 3.70 (m 1 H, 4.16 (m 1 H), 4.12-2.98 (m 6H)
2.91 (s, 3H), 2.42-0.80 (m 19H), 0.96 (t, J = 6.

Hz, 3H). Exanple 30 (3R)-1-butyl-2,5-dioxo-3-((1 18 AUG 2005
R) - 1- hydr oxy- 1- cycl ohexyl net hyl ) - 9- (4- (4- _
met hyl am nocar bonyl phenyl oxy) phenyl )-1,4,9-tri azaspiro
[ 5. 5] undecane hydr ochl ori de H3C HN By the
proceduregns described in Reference exa

Ref erence ¥ - + Exanpl e 1 using
(2R, 3R) - 2- ' ' nyI am no) - 3-
cycl ehexHNH- hy

(2R, 3R)-2-(t-

but oxycar bonyl am no) - 3-
and using N (4-(4-

i nstead of N-benzyl-4- piperidong
2-nor phol i noethylisonitrile instese—
benzylisonitrile, the title conpound
fol | owi ng physical data was dbH&lned.

(ethyl acetate); - 226 18AUXR005 NWR (CDSOD) s

(d, J -=Bytite sameXpcedurétad desctibeddn Refareneboxampid 1 '

R{aféreliﬁ; ex%m@be"% ’»%mp?lﬁ%%éﬁ il3'3£8 2‘(tggq19x)}/_glarp§ff§ammo) 3-

cyzlqtexyl-8hydiexygppanoic ekl ibstead ofARR,3R)-24t-(s, 3H),

bl?toﬂgca%bgﬁylsgmm%ﬁg%yg?oﬁﬂiﬁi%h%lﬁlg'ﬁ %lclgcnéggrqq pg'hng)
zylamine msteado m-.bpty,iammer;@smgl Mi(#dA- exanpl e 1

mahwlémldo@wtgarwmm H@fyﬁnéfﬂm)fﬁs err‘|d6n8 instead of N-
Conxigctgh«?rn &?ﬁ% é,lsgtg ?ﬂjn&pﬂg @qquﬁqc@?tgé ipgtead of benzyhsonltnle _
~ thedite- cbrmml;dd Raving itie folldwind. Physicalydita xyas’otitainey! pr opy

T'T%Rg %'W%%h?ﬁ azi@qt)r o[ 5. 5] undecane

NMR CS3OD)8 4 (d, J 8.7 Hz, 2H), 75!3 =8.7Hz, 2H),7.18 (d, J =
8.7 Hz, 2H), 7.13 (d, J = 8.7 Hz, 2H), 7.07 (d, J = 8.7 Hz, 2H), 6.85 (d, J = 8.7
Hz, 2H), 4.48 (m, 1H), 4.33 (s, 4H), 3.96 (m, 1H), 3.75 (m, 1H), 3.75 (s, 3H),
3.58-3.18 (m, 3H), 2.92 (s, 3H), 2.66-2.28 (m, 3H), 2.16-1.58 (m, 7H), 1.40-0.82
(m, 5H).

Example 24(1)-24(4

By the same procedure as described in Example 24 using the
corresponding amines instead of 4-methoxybenzylamine, the title compounds
were obtained.

Example 24(1)
(3R)-1-phenylmethyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-(4-
methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
hydrochloride
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2hydrochl oride 0.2 g calcium carboxynmethyl cellul ose
(disintegrant) nmagnesiumstearate (lubricant)0.1 g

m crocrystalline cellulose4.7 g Formul ati on exanple 2
The follow ng conmponents were admi xed in a G 2008
conventional technique. The solution was steril |g éj

in a conventi echnlque filled in zangoules 5 m
each and f @r' gyer in a conve @ t echni que
to give 100 am e eagh containing 2§ O0f active
.ngrhldfiernNHz 0 (3R) - =yl - 2, 5-di gFo=5- ((1

18 AUG 2005 CLAIMS 1. A triaxasy

derivative of the formula (1): (

formula (1) or (2) : (1) (R6)n where

Cl-4 al kyl ene, C2-4 al kenyl egeycq

C5-10 nenbered nono- or bi- carﬁocycll ring or
or bi-cyclic hetero ring

Tlcgtjﬁqaq ﬁ@ﬁ rqmo%wp I 46 )iand/ or
NMR (CD30D):5 7.85 (d, J = 8.7 Hz, 2H), 7.56 (d, J = 8.7 Hz, 2H), 7.40-7.02 (m,

5H), 7.13 (d, J = 8.7 Hz, 2H), 7.06 (d, J = 8.7 Hz, 2H), 4.58 (m, 1H), 4.33 (s,
4H), 3.96 (m, 1H), 3.76 (m, 1H), 3.54-3.18 (m, 3H), 2.92 (s, 3H), 2.64-2.28 (m,
3H), 2.14-1.58 (m, 7H), 1.40-0.80 (m, 5H).

Example 24(2)
(3R)-1-(2-methoxyethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
~ (4-methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-

triazaspiro[5.5Jundecane ¢ hydrochloride
O

H3C—NH

e HCI

TLC:Rf 0.35 ('chloroform:methanol =10:1);

NMR (CD;0D):8 7.84 (d, J = 8.7 Hz, 2H), 7.57 (d, J = 8.7 Hz, 2H), 7.15 (d, J =
8.7 Hz, 2H), 7.07 (d, J = 8.7 Hz, 2H), 4.36 (s, 2H), 4.18 (d, J = 2.1 Hz, 1H), 3.98
(m, 1H), 3.86-3.18 (m, 8H), 3.31 (s, 3H), 2.91 (s, 3H), 2.60-1.58 (m, 10H), 1.42-
0.80 (m, 5H).
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1-2 oxygen atom R6 is (1) Cl-4 alkyl, (2) hal ogen,

(3) nitrile, (4) trifluoronmethyl, (5) -OR6, (6) -SRI,
(7) -NRL1OR11, (8) -COOR12, (9) -CONRL3R14 (10)
-S02NR15R 6, (11) -NR 17SC2R18, (12) -S(O R19, 18( ABG 2005
-S02R20, (14) -N(SO2R21)2, - 228 18AURDO3 (15) Ci1-4

Egarible tituted by a substituent sel ect)ed from (a)
16
i e 2 ok RIS Ot e hy)--
(44@)-m@1hy4amiﬁ%rbod@héhﬂo@)?ﬁ?dylnﬁﬁﬁt )|-1 Q{ 9-((]I 5% r oCrln 4( 2
subst.ituent sel ecte
"@%,’&l? Mck%f%%z?hy& urtﬂ 5 and (d) Cyc 1, or

R10 and R, 4, or R15 and re each

[ ndependen : with the nitrdgen\Wtomto
whi cn m_fa At f; hed\rorm ab5-6 me

nono- é hetero ring ining 1-2 ogen at ons

ere@d

and/ or an oxygen atom vvher in 5-6

nmono-cyclic hetero ring e opti onaNl OH
§

NH
e2Hcl O

TLC:Rf 0.83(chloroform:methanol:acetic acid = 10:2:1);

NMR (CD30D):$ 8.76 (dd, J = 6.6, 1.8 Hz, 1H), 8.54 (td, J = 8.4, 1.8 Hz, 1H),
8.12 (d, J = 8.4 Hz, 1H), 7.93 (dd, J = 8.4, 6.6 Hz, 1H), 7.83 (d, J = 9.0 Hz, 2H),
7.65 (d, J = 8.7 Hz, 2H), 7.14-7.02 (m, 4H), 5.34-5.20 (m, 2H), 4.38 (s, 2H), 4.30
. (d, J = 1.8 Hz, 1H), 3.96 (m, 1H), 3.78 (m, 1H), 3.52-3.38 (m, 2H), 3.32 (m, 1H),
2.90 (s, 3H), 2.72-2.54 (m, 3H), 2.30 (m, 1H), 2.06 (m, 1H), 1.88 (m, 1H), 1.82-
1.50 (m, 4H), 1.28-1.06 (m, 3H), 1.06-0.80 (m, 2H).

Example 24(4)
(3R)-1-(pyridin-3-yImethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-
(4-(4-methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane ¢ 2hydrochloride

0o
H;C—NH ——

0
\\QH

NH
e2Hc| O

TLC:Rf 0.58 (chloroform:methanol:acetic acid = 10:2:1);
NMR (CD;0D):5 8.89 (s, 1H), 8.73 (d, J = 5.7 Hz, 1H), 8.64 (d, J = 8.1 Hz, 1H),
8.03 (dd, J = 8.1, 5.7 Hz, 1H), 7.83 (d, J = 8.7 Hz, 2H), 7.65 (d, J = 8.4 Hz, 2H),
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substituted by Cl-4 al kyl or hydroxy), R22 - R25 are

each independently (1) hydrogen, (2) Cl-4 al kyl or (3)
Cl-4 al kyl substituted by Cl-4 al koxy, or R23 and R24
together with the nitrogen atomto which they ard 8 AUG 2008
attached forma 5-6 nenbered nono-cyclic hetero ring

7.3%‘7@2' q%gﬁdlg)l,'ﬂgg&,rﬁg% 0 flfzo(‘:ffi a§q1| %, $2 18y HZ 1?1‘)03‘40-

er el nme r'ed nono- het'ero rin
4.3 (ot 359 D828 (5, 0. 3 50-R38 (69, FYhie3d (MR1E). 2.90

(sF8H), 2 r4-9ah m@epqrm-ﬁtée/irﬁlslaai 8311, é?ﬁ)% zéﬂ} (11§|2k1 06 (m,

y 2 4 "al kyi
3"5 Esogg‘s@pé&’ @J’Ba substituent opti onal I y sel ected from
(a) -ORR2 , (b) -NR23R24, (c) -COOR25, and (d) Cyc 1,
R 'c% aI kyl, (2) Cyc 1 or (3) Cl-4 alkyl
subst ituent optionally selected from
(3R3x1-BUR-2.5-diok0B-cyatemgimethy}-1 ActiezspirofElundepay ¢
hygjgaé%&% deis (1) C5-6 menbered nono-carbocyclic ring or
menber ed nono- cycéﬁc hetero ring containing
1-2 nitrogen atons and/or za oxygen atom (wherein
carbocyclic ring or heter ring may be optionally
substituted by Cl-4 al kox hal ogen, or-COOR29,
wherein R29 is(l)hydrogen (2) C1-4 alkyl, (3) Cyc 1,
or (4) Cl1-4 alkyl substitlyuted B a substltuent
selected from (a) NR23R24 (c) -COOR25,
and (d) Cyc 1, E | -S-, -CO, or -CHOH,
Bringis (1) cs-H rbocycllc ring or
(2) 5-6 nenbered a
1-2 nitrogen atons 8rd/o
al kyl or hal ogen"ﬂ
is a nunber fromO or 1 to 4, - 22

By the same procedure as described in Reference example 1 —»
Reference example 2 —» Example 1 — Reference example 3 using N-t-
butoxycarbonyl-D-cyclohexylalanine instead of (2R,3R)-2-(t-
butoxycarbonylamino)-3-hydroxy-4-methylpentanoic acid, the title compound
having the following physical data was obtained.

TLC:Rf 0.59 (n-butanol:acetic acid:H,0 = 4:2:1);

NMR (CD3;0D):5 4.05 (dd, J = 7.5, 4.8 Hz, 1H), 3.83-3.69 (m, 2H), 3.42-3.37 (m,
4H), 2.39-2.07 (m, 4H), 1.80-1.49 (m, 10H), 1.45-1.19 (m, 5H), 1.03-0.91 (m,
5H);

Optical rotation:[a]p +35.5 (¢ 1.05, methanol, 21°C).

Example 25
(3R)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(4-
carboxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane * hydrochloride
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R2 is (1) Ci1-4 alkyl, (2) C2-4 al kynyl, or (3) Cil-4

al kyl substituted by a substituent optionally

selected from(a) - OR30, (b) -NR31R32 and (c) Cyc 3
(wherein R30- R32 are each independently (1) hydBoget, 2008
(2) C1-4 al kyI (3) C&c 3 or (4) Cil-4 alkyl

substitOfed c 3, C,yc 3is (1) C&EI:,merrbered nono-
oxygerH@t om W

ring or 5-6 nenbered

@7 =° rrenb_ered rm o- carbocyclic
D \
optionally substitut @ 28 and R4 are

each i ndependently (1)
(3) Ci1-4 alkyl substituteN
selected from(a) Cyc 2, and (N / mhcrein Cyc
2 is (1) C5-6 nenbered nono-carbO ‘ !

5-6 nenbered nono-cyclic he 0 rigy contai
nitrogen atons and/or an oxygeén atom or R3 §
together to formH 26 wherein R26 is Cl-4 al ky
2, and Bythei spme gregasivre asclesgribed yn Exam?mshe

o%ﬁﬂEUHdJﬁi‘e‘b@réd H"Réfé?énc@éx&‘hﬁ?@ ﬂ%ét@é‘d 6Pf1he ét?m gripared

Cyc

ic salt t of oun f
HEICR P ARIP S Y UG S1A-RIPOBRICRA o bea
mﬁeaa o 3cfonmp 9H6{_bmhytéixyp]‘nfimﬁu{j thsgftlt[)e c&!(htigot%hlmga‘gﬁ Qh@gc:‘ﬂlowmg
rogen an i s
p’&ﬁ%@@gﬁf‘r\ﬁgﬂ"@ﬁ%@t [ tgt ed by 1-2 substituents
TldpRf 036 (chlarofero:owthamoh< 80:15yc 2, and (b) hydr oxy.
NKIR (HDIASTAY 0. 091(of- 8211981 forte) 1@)93%51 49 28.2H3) 5h),

each

7,69 W d G Py 200 B3I D g AT O i G B 2H), 4.32
. (s} EIHPCSQﬁ(rfner (gbgié/sszmaem)(@bstwgsqw 2H). ﬂb@(m 1H) 198

(nhglmosf% phastie forym's 4 I @SGRsThUhb s 2ldpL W

Example 26

(3S)-1-butyl-2,5-dioxo-3-(pyridin-1-oxido-2-ylmethyl)-9-(4-(4-
methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane
9-oxide

o) CH;3
o
H3C—N:H C
N

To a solution of the free form of the compound prepared in Example
23(2) (117 mg) in chloroform (10 ml) was added dropwise the solution (4 ml) of
3-chloroperbenzoic acid (114 mg). After the reaction mixture was stirred
overnight at room temperature, the solvent was evaporated. The obtained
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and R4 together to form-230 1 8 AUG 2D05 wherein R26
has the sane neaning as defined in claim6. A conpound
(1) (3R)-1-butyl-2,5-dioxo-3-((1 _

R) - 1- hydr oxy- 2- net hyl propyl ) - 9- benzyl - 1, 4, 9- 18 AUG 2005
triazaspiro[5.5]undecane, (2) (3R)-1-butyl-
r@sldu@m%dr(féd@yéolﬁrhﬁ d}%bha?old?ﬁbﬁy bR'SARY éel?FQﬁ’Sulysna

Cg\henfgg@é ﬂ%ﬁg\ﬂgﬁgﬁﬁﬁ%{orﬁm give the title compound (100 mg)

ha@iRp-the oitowing physicakdata: ( ( 1

Trﬁebtlﬁgg&%&&ﬂgfo '@%ﬁ ¢ C%ﬁﬂ&é%ﬂ'azaspl ro[5.5]u
NMB&@ l3):§ )31((§R)H)L| 28 ydd, 2] 5.600,0k3+He, (1H), 7.77 (d, J = 8.7 Hz,
Zmé%ﬁﬁm SHYYE BILEE20N b r'? #4508 (m, k). 6.32 (. JH).
T I T0 5151 T SEG-04 I AL 5 16.2.86
(rﬁ? 4H|) hydn QdszmseHiytan)Och)f QOQ@ gﬁp 0.90 (t, J = T3Hz 30

uorophenyloxy)pheny nethyl rTazaspiro[
decane (6) (3R -1-butyl-2,5-dioxo-3-((1 R-1
Refarénoe examipis 8yl pr opyl ) - 9- (4 (4-
190 2B DRI IS RYI b 4 Ditare 8RS 15k de e ™
2pydrochlpddexy- 2- met hyl pr opyl ) - 9- ( 4-
(phenyl car bonyl ) phenyl net h@H5 1, 4, 9-tri azaspi ro[ 5. 5] un
decane, (8) (3R)-1-butyl /2, 5- di oxo-3-((1
R) - 1- hydr oxy- 2- met hyl pr op\ ) - 9- (4- (1-
phenyl - 1- hydr oxynet hyl ) phepyl net hyl )-1, 4, 9-tri azaspiro
[ 5. 5] undecane, (9) (3R)-Z-butyh-2,5-dioxo-3-((1
R) - 1- hydr oxy- 2- net hyl prop 4- (4-
(mor phol i n-4-yl car bo oxy) phenyl nmet hyl ) -1, 4, 9-
triazaspiro[5.5]u
(3R) - 1-butyl -2, 5-di

- hydr oxy- 2- et hyl pr opy -

met hyl pyri di n- 3- y¢ egoiphedlyl met hyl {- 1, 4,?9-t ri azaspirof

5. 5] undecane, (11) (3R)-1-butyl-2N\o-dibOxo-3-((1 R-1

-hydrox%(z net hyl pro%) 9-(4- (pyridrv-1

- oxi do-BY $heosame nsesaduse @pldestrined in Refarespe espmpid dnd
Réferéifce example 2 — Example 1 — Reference example 3 using 2-(t-
butoxycarbonylamino)-3-(morpholin-4-yl)propanoic acid instead of (2R,3R)-2-(t-
butoxycarbonylamino)-3-hydroxy-4-methylpentanoic acid, the title compound
having the following physical data was obtained.
TLC:Rf 0.07 (chloroform:methanol = 10:1);
NMR (CD3;OD):5 4.76 (dd, J = 8.4, 4.8 Hz, 1H), 4.05-3.82 (m, 6H), 3.71-3.40 (m,
10H), 2.41 (m, 1H), 2.31-2.21 (m, 3H), 1.98-1.54 (m, 2H), 1.46-1.36 (m, 2H),
0.97 (t, J = 7.5 Hz, 3H).

Example 27

1-butyl-2,5-dioxo-3-(morpholin-4-ylmethy!)9-(4-(4-
methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane *
2hydrochloride
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(12) (3R)-1-butyl-2,5-dioxo-3-((1 R-1

- hydr oxy- 2- net hyl propyl ) -9-(4- (4-

hydr oxypi peri di n-1-yl met hyl ) phenyl met hyl ) -1, 4, 9- trlaza
spiro[ 5. 5] undecane,  (13) (3R)-1-butyl -2, 5-di oxo13- AYQ 2008
R) -1 -hydroxy-2-net hyl propyl)-9-(3,5- di rrethyl 1

-cycl ohex® pyr 4-yl met hyl ) -1, 4 9 trﬂ‘.H;aSpl ro[5.5]u
ndecane, (N {- b yl-2,5-dio ((1

R) - 1- hydr oky- 9(1 5

trinds yﬂ!bﬁazo-- 1,4, 0-tr aspi ro[ 5. 5] und
ecane, (15 (3R)-1- but y- di oxo0- 3 o

R) - 1- hydr oxy- 2- net hyl pr{p 9-(4

am nosul f onyl phenyl oxy) premkl net 1,M8Ktriazaspiro
[ 5. 5] undecane, (16) (3R)-1-K -2, [ =((1 R-1
- hydr oxy- 2- net hyl propyl )-9-(4- (4
net hyl t hi ophenyl oxy) phenyl net hyl )=

-231 1 8 AUG 20Q 52‘*8)

5] undecane,

(3R) - 1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 2- net hyl propyl )-9-(4-(4-
met hy| By thersdrpé pngdeduye pisadesicribed yi Example 2 using the

og%d@z@é?b ééﬁgﬁéfér@ﬁ@%@ﬁ%ypfel&nstead of the compound prepared

in efqnqwgremynme@eanvwm 1= 9- (4- (4-

méﬂ@rsﬁﬁheeaidw but dﬂeh@de-iﬁgté %?@Lfb%,'?n & und

plwpy%xwwﬁéga Wr’gp%wcfbayngﬁe follo mg physical data was

ot(tanhedyl t h| 0) phenyl met hyl)-1,4,9-triazaspiro[5. 5] undeca

%@k | Oﬁ ?éi Sxo 3- ((1
“’%QD)IS "847@”079&5@20*&)% aaéd _h=\8 Ez 2H), 1.94,(@; J =
g%aéyﬁgﬂo?[(ﬁ JEOBME ) W (A 0 =81, 5.1 Hz, 1), 437 (s

1
))491_Q-§8§(¥n 5H), 3.76-3.43 (m, 9H), 340 .20 (m 2H), 29 (sp3 )y2 63-

2 43 (rmt nHI) 2-3(342 iy ey §.88¥1. am(ﬁpalnﬁnylmpv eaZ(ﬁH 2408 (t, J
4,9- triazaspiro[5.5] undecane,
‘(g)yFS' = tyI 2,5-dioxo-3-((1

1- hydr oxy- 2- met hyl propyl ) - 9- (3, 5-

E 1-(4-(2-(N, N-di rrethyl ani no) et hyl am nosul f onyl

| met 1,4, 9-triazas
3 ﬁam; &Maxe@ {13 sy Timyiciahexy braphe- G- (-
hyGtoxycartsHrRsy) phe AR PR btiNA)c B 4 D-triazaspiro[5.5]undecane
hydrochloride

(o) CHj
0
HO—NH C
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di met hyl - 1- (4- (pyrrolidin-1-yl sul fonyl)phenyl)pyrazol -
4-ylmethyl)-1,4,9- triazaspiro[5.5]undecane, (24)
(3R) - 1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 2- met hyl pr opyl ) - 9- (4- ( 6- 18 AUG 2008
nethylpyrldln | - oxi do- 3-yl oxy) phenyl nethyl )-1,4,9-tria

zaspi r gy (
(3R) - 1- but %‘éﬁh‘?‘%‘fﬂfgfxtge pound prepared in Example 9(54) (120

mg)and ({qu; 9xnsqm‘pﬂy,lp%y@wn§ (31 ng)(ladlrn9a1ylformam|de (1.6 mi)

wd@admgbéédptg% b?y%)drmn[er(gB H11 Jétrﬁfl-tg rf3azaspi ro[ 5. 5] unde
Ca&%yw&p@éyga |}?@{t|)ﬁlﬂl%?lg 3 ) g'gpo%@or ] (65% mg) and 1-

hydedxybenatrizazeleofdd) mng).i The feagtlamhhgtmo&\&aslf sBirred fezhhpur at

rc;%? Sﬁﬁé‘eghe(rééé |Jr§|$hgil ebygﬁ%‘ édéeé " RY&rodhidrit acid (2 mi)

io;%g(mmﬁeﬁ al/logm tesepembirgl \Thecieaction mixiure wag
dlla?c?\)ﬂt% W‘atév Qnd bfdréét@a F%lfho ﬁyﬁéé@tgfé: affe ekit8et was washed

wi wgtqwmtg;gﬁe@aggpﬁyq; gp@yyn )of sodiym;bicarbepateand, saturated
quedut NolRiohydf-siydiun R1brieRsyidthe) shthined e b ieltig wah éAgd bRer
ré‘ggfgl}(%isdlqmtﬁyﬁt{%e_é écgpgg(rtaﬁagtgé aﬁ'gla s IUfIOI]I o?ﬂw - 8btained
resifué-ihymbetbayelvaseadgeg 4 Ny dro§ert ehlbnde / ethyl acetate solution
art} wﬁ}raﬁ§ﬁ§éghﬁ@m{ﬁgéa@%w AT LB (G
thgg sprrmgmﬂd (21@nag)d3aymg (I'(elfollowmg physncal data.
TLR: R*Mbﬁ%Yofarrﬁ%élgbﬁbpéhbdt&: atid 2.720: ) .
0D T b LB A BB PAATE
8. '1R$'Iz°~l2ﬂ)2¢©6 (631 €.3Riz, 2H)UB\E6 @, 2HY] £46-(d; § €12.1 Hz, 1H), 4.00
- - - - r - - -
o B G, SR B, LA, o252 7
2. 89119 (Mma3ld), 1.93L.6(my5h), 1.50-1.09 (m, 6H), 1.05-0.80 (m, 2H),
0. %‘gé‘y A L SO e
1- hydroxy- 2- et hyl propyl ) - 9- (3, 5-
E)glj bfpd - 1- (4-(pyrrolidin-1-ylcar bonyl ) phenyl ) pyr azol -
(3&)34i PRI 8 aidxé a-Qir)- RARSR1 A RIoRENASSANS 0 (4-(4-

methylaminocarbonylphenyloxy)phenylcarbonyl)-1,4,9-triazaspiro[5.5]undecane

o) CH;3
0
HsC—NH S

To a solution of 4-(4-methylaminocarobonylphenyloxy)benzoic acid
(53.8 mg) in dimethylformamide (4 ml) was added 1-hydroxybenztriazole (34.9
mg) and 1-ethyl-3-[3-(dimethylamino)propyl] carbodiimide * hydrochloride (49.5
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(33) (3R)-1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 2- net hyl propyl )-9-(4-(4-

nmet hyl sul fi nyl phenyl oxy) phenyl nethyl )-1,4,9

triazaspiro[ 5. 5] undecane, (34) 18 AUG 2005
(3R) - 1-butyl-2,5-dioxo-3-((1

@) f)’%& iﬁ %@59@({1 Yordd Mingtes at %m temperature. The
" A R e T
arfd@bife;?‘ fg:'tgﬁ hcﬂJrEaflrr]&l)?ﬂ:t%n’@l@iatlgjre( 3TI'51¢_3 reaction mixture was diluted
wiff rtiyene Sieaori, AR Whaed ol Sudistshmithynetylensol -4
dichionide. Y he-ekirdcOwas washespiitio fl 0Ybaguemesaselutid 6 citric acid

r{cg@fu éébeéu%g?@ﬁﬁois%gunb c?lgrifjg dried over anhydrous

sodidmsuiatecayd poresyitatgy. pffbawh’tamagumsmpe veag purifiedsby column

Chkz glcﬁjﬂﬁﬁi‘aﬁ snllc% %} %tfl @9? 1dJ £59) 3nd Washed with

'@dﬂsht%wsr B@ ﬁm@nﬂﬂ having the followingphysical
daif@pl ro[ 5. 5] undecane, (38

TL&fBiohﬂ,ﬁf%ﬁ' afeﬁ%‘FI Jeen 5“1091)(3 5-

NMRr(ﬁDnﬂD)I@ (B4, h|y=|= BieHy| 2y, ra48(t; 4-5 Bivethy2hi}, 7. 439-06 (m,

3)27%?[4?{6 ﬂhfﬁ AU 431%{%83 (m, 6H), 2.91 (s, 3H), 2.42-0.80 (m,

) Qﬂﬁy((ﬂ.rbx)ﬁQHi’eBh'Dl propyl )-9-(3, 5-
d| nmet hyl - 1- (4- (N, N- di et hyl am nosul f onyl ) phenyl ) pyr azol
-4-ylnethyl)-1,4,9- triazaspiro[5.5]undecane, (40)
E | utyl -2, 5-di oxo-3-((1
(3R)-11buityld2 &xdi ozom«mst?]mmwb&y-a C(y%ldfhexylmeth 1)-9- (4 (4-

[ sul f enyl
gl el o rbieRgES Esta#afrgrcg?[‘ﬁm%@% )P
hydadohlgrdd® - 1- but yl - 2, 5- di oxo-3- ((1
R) - 1- higGr oxy- @ net hyI propyl ) -9-(5-chl OHg-
3- net hyl aphghyl pyrazol -4-yl nmethyl )-Z,4,9-triazaspiro]
5. 5] und ne\ (42) (3R)-1-butyl-2,5\di oxo-3-((1
R) - 1- hydr oxy- 2=

di met hyl - 1- (4 phol i n-4-yl car bony ) phegy!| ) pyrazol
-yl methyl ) -1, )

tri azaspl ro[ 5. 5] undeca 2—|
(3R) - 1- but yI - bp

=\di 0xo (1
R) - 1- hydr oxy- 2 metdyylg -(3,
di met hyl - 1- (4- (2- hydr O yl an phanyl ) pyra
zol -4-ylnmethyl)-1,4,9- Triazaspirof 5,

e HCI o

By the same procedure as described in Reference example 1 —
Reference example 2 - Example 1 using (2R,3R)-2-(t-butoxycarbonylamino)-3-
cyclohexyl-3-hydroxypropanoic acid instead of (2R,3R)-2-(t-
butoxycarbonylamino)-3-hydroxy-4-methylpentanoic acid, and using N-(4-(4-
methylaminocarobonylphenyloxy)phenyl)-4-piperidone instead of N-benzyl-4-
piperidone, and using 2-morpholinoethylisonitrile instead of benzylisonitrile, the
titte compound having the following physical data was obtained.

TLC:Rf 0.40 (ethyl acetate);
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- 233 18AUR00! (44) (3R)-1-butyl-2,5-dioxo-3-((1
R) - 1- hydr oxy- 2- et hyl propy |)-9-(4- (4 (2-
(N, N-di net hyl am no) et hyl am nocar bonyl ) phenyl oxy) phen I
nmethyl )-1, 4,9- triazaspiro[5.5] undecane, (45) 18 AUG 2005
(3R) - 1- butyl 2,5-dioxo-3-((1
ghgcdwbgw& tJ“¥'9pc? H&{EH 97(76 1d,J=9.0Hz,2H),7.25(d, J =
din | oxy eny &
. Aebn2i0 bt § b O Sco, 4 4967 1H)439<m 1H), 4.20 (d, J =

1.833,-1H)b8t7A3- 3%55(71’11'31%903&:{«3327 (m 2H) 2.91 (s, 3H), 2.90-2.52 (m,

dr
o, 22 oL AT 250851600 5. 0 s 10,6, B, 0.20
(tnb=Tadélz, 3H4,7). OOQFJBZmeWJ 2,5-di oxo0-3-((1 R -1-hyd
roxy- 2- met hyl propyl)-9-(4-(4-
nmet hyl phenyl oxy) phenyl net hyl )-1, 4, 9-tri azaspiro[ 5. 5] un

Fofousation exaraple( BR) - 1- but yl - 2, 5- di oxo-3- ((1
R)-1-h I
el ot ST HpShERK Mo ahined n 3 copvenions) manper
purg;hegrqnggmerwcgtqglejﬁ@@@aﬁ:@ntqlmgg 50 mg of active |ngred|ent
Joudptyb- 0%)55 Ql -Rhiy Gﬂoxg-z methylpropyl) 9 50g¢g
( 20{15 y%’)aypyr}/dm 3mame¥hyq{ ?%% *rlaza(spiro[5 g]lungecgne

yar@ehlbnigeyr azol - 4-yl net hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] unde

@@uwy%éé%@%fﬁg'?”'&e (isntepay > (1 029

dnagne@umstea:atet(lupnaamthocar bonyl phenyl ) pyr azol - @-%yg ne

t i ro[ 5. 5] undecane, 51
\U)réc&%éllﬁe 66!"9 gxo- Ea, ( (]1 (51) 479

R) 1- hydr oxy- 2 mst hyI propyl)-9-(4-

Feallatfisrcgkansplenenyl met hyl ) -1, 4, 9-tri azaspiro[ 5. 5] undec
, -1-butyl -2, 5-di -3-((1 .
AL R 5@%?9@9%9?%%@'5%'@% a5opveRianaly

tecpiguanT e gblutiph pvasnsternitizdd/in)a ¢orventional technique, filled in
rﬁg{_y2 lb?%@%{’é?&éégékr‘é‘é‘i@‘i@%ﬁi&vé%% conventional technique to give

ar_npﬁy gllny]);on)mg of activg-ipgredient.
RYoXyED HE&EM «mmcwd@@w b)rakanprepying ) - 124 §-
(é-gh?ngl%)gmxy d5 rz—%]sﬂmeg;(ﬁ) %4& ?rlgzasplro[s S5]undecane °
2I’®dfdeﬁ1§mh1@xy 2- met hyl propyl ) - 9- ( 4-
Féhgexyl am nocar bonyl ) phenyl nethyl )-1,4, 9-tri %%spi

undecane,
dlstlll water 500 ml
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(55) (3R)-1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 2- net hyl propyl )-9-(4-(4-
(pyrrolidin-1-yl carbonyl) phenyl oxy) phenyl methyl)-1,4,9

- triazaspiro[5.5]undecane, (56) (3R)-1-butyl-218 AUG 2005
5-di 0x0-3-((1 R)-1-hydroxy-2-nethyl propyl)-9-(3, 5-

di met hyl - 1- (4-fl uor ophenyt}_ﬂ nazol -4-yl methyl )-1, 4, 9-t

ri azaspiro[ 5. 5] undecane, SW

(3R) - 1-butyl -2, 5-di oxo-3-((1

R)-1- hy.thﬂérz&sg%q‘? 18h@&¥ane derivaative of the formula O:

di met hyl - 1- (4-( enyl et hyl ) phenyl ) pyrazol - 4- ylI' net hyl
)-1,4,9- triazaspiro[5.5 undegane, -234 18 AUG 2005

(58) (3R) - 1-butyl -2, 5-di

R) - 1- hydr oxy- 2- net 3, 5- di net hyl -
-(1- benzylox¥%arb yl pi ' tyl) )
pyrazol - 4-yl net hy spiro[S.éiundecane,

(59) (3R)-1-butyl - - (

R) - 1- hydr oxy- 2- et hyl pr yl) s (4- (4-(2-

hydr oxyet hyl am nocar bonyl ) phenyl oxy) phenyl net hyl ) -1, 4,
9 - triazaspi ro[5 5] undecane , (60)

(3R) 1%\@(%& is formsla { Ze) @) :

(1- met hyl sul(i)onyl
i n-4-yl)pyrazol -4-yl'netR
triazaspiro[5. 5] undecane, (61)
(3R) - 1-butyl-2,5-dioxo-3-((1 7)
R) - 1- hydr oxy- 2- net hyl propyl ) - 9- (4-( ilR m

hydr oxynet hyl phenyl oxy _
d > [
(3S)-1-butyl- @

) phenyl et hxjg)) 1, ﬁ@‘g%s(o

S) - 1- hydr oxy- 2 nmet hyl propyty - 9- (6- phenyl oxypyrid

i n- 3- yiminerdin |G isla Hoad; €ilad atkylene] £254 alleaybene, of 6GPD-,

ﬁs) 1}@%%@ e5H O¥mbérad TRbRY! 8 B rbadydid ritig i) 5-10
memh%rreﬁynamn@rc@r%ﬂg hefareding gsntaining -2 nitregeary @fons angd/or

1-2 ok gaia@mro[ 5. 5] undecane, (64)
g butyl 2, 5-di oxo-3-(2- et hyl propyl ) -9- (3, 5-di net

(pyrrol idin-1
(1) Qi{daalbyinyl ) phenyl ) pyrazol - 4-yl nethyl)-1, 4, 9-

(2) halogen,

(3) nitrile,

(4) trifluoromethyl,
(5) -ORS,

(6) -SR®,

(7) -NR™R""

(8) -COOR",

(9) -CONR™R",
(10) -SO.NR"R',
(11) -NR'SO,R'8,
(12) -S(O)R",
(13) -SO,R%,

(14) -N(SOR?');,

:d*<
D
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triazaspiro[5. 5] undecane, (65)

(3S)-1-butyl -2, 5-di oxo- 3-(2-net hyl propyl) - 9(35dimet
hyl - 1- ( 4- 8. AUG 2008
(ror phol i n-4-yl car bonyl ) phenyl ) pyrazol - 4-yl et hyl ) H

,9- triazaspiro[5.5]undecane, (66)

- 8 10 11
(S AR Mo L
(1633NR17{£®R9‘? 2, 5- di oxo0- 3- (2- et hyl propyl ) - 9- (4- (4-

oTs L] uvﬁh%%gﬁtip*i@"ég“e%%ﬁ FIRpeNEERYy 1) Hytiroads, BF B354 Bikyl,
(3) msm, (u)n@R %05(@) @m aikylsubstituiee by @ysybstitueht Setbicted from

a?rmrpH '}2331 (tc y?%)%%zgsul%gdr?yq:é Q?]enyl ) pyrazol - 4-yl

met hyl )R1° ancR | Ri%ad CanEs eagpjndependently,
to?éﬁ)erlmﬂ“ﬂn\é' mt?oéeﬂ' stfﬁt@chH%%ﬂr@ Hached fortPas-gi Met

ﬁé}hﬁwé |ﬂb<§4f052¥9\'cmt¢wngaﬁ9nt?mm9r% Rirogep atams |angaran
oxygkn‘atém Mhaémﬁ%rméﬁlbé}ed;dmt@h Iclulré E@)(—'fr)o rgig(rza%/ be optionally
sm%}%ggﬁq %E’égﬂ/%@ en;/TFrre%/h)el ) Io)1/ 4,9-triazaspir

o[ 5. 5] (RfeRiare e@ch)independently (1) hydrogen (2) C1-4 alkyl or (3)
E %%Ikif%iﬂ% utéd By € A%y 2oPet Nyl propyl) - 9- (4- (pyri di

yl oxy) dﬁerﬁﬂ%@ ‘Hoopther aith theinitregen atons tephichdbanare -
at?ago'ﬁed]tﬁrrﬁlé@%-.%gggrr(bé?ézd hiomo- clycrllc hetero rlngg contalmn% 1-2 nltrogen

m§ %@d/of an oxygen ato(m JvTﬁere¥n 6o %rrzbere mono-cﬁlcm/etero ring

mbydheoogtmriaw substitatedoipn €14 hlkkglyon) n;ydTazy)l 4-yl met hyl)-1
| (35) 1%;?@%@%%?@%&%@%@& ﬁﬁ %3"’5 1) - 9- (4- (4- (rror

phol i n-R~ |§/|(1:)dmtmgel) p(aww-@aik)lbméhwﬁﬁtwn) C1-4 atky!
sst'hﬁRg& razra(%w@oiﬂm&ﬂﬂmeﬁaw §dide ted from () R22( 4b)- NRZR™, (0)

%3, .

di et hyl@él%m L(I:Mukylpt@md PYF 30T 14 akyresubstitutdd By &

?ﬁﬁf‘u?j%? Brlighaly teiegadem (oGt (B MG TRC (GuQRORS:, and
yc 1,

Cyc 1 is (1) C5-6 membered mono-carbocyclic ring or (2) 5-6
membered mono-cyclic hetero ring containing 1-2 nitrogen atoms and/or an
oxygen atom (wherein carbocyclic ring or hetero ring may be optionally
substituted by C1-4 alkoxy, halogen, or -COOR?, wherein R is (1) hydrogen,
(2) C1-4 alkyl, (3) Cyc 1, or (4) C1-4 alkyl substituted by a substituent selected
from (a) -OR%, (b) -NR®R*, (c) -COOR%, and (d) Cyc 1,

E is a bond, -O-, -S-, -CO-, or -CHOH-,

B ring is (1) C5-6 membered mono-carbocyclic ring or (2) 5-6
membered mono- cyclic hetero ring containing 1-2 nitrogen atoms and/or an
oxygen atom,

R” is C1-4 alkyl or halogen,

n is a number from 0 or 1 to 4 and m is a number from 0 or 1 to 4,
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hydr oxyet hyl am nocar bonyl ) phenyl oxy) phenyl net hyl ) - 1, 4,

9- triazaspiro[5.5]undecane, (76)

(3S)-1-butyl -2, 5-di oxo- 3-(2-met hyl propyl ) -9- (4- (4 gez
rolidin-1- 2008
yl car bonyl ) phenyl oxy) phenyl methyl )-1,4,9-triazaspiro[5

. 5] undﬁ?ag% 06747A|ki|3 82y @2-4 alkynyl, or (3) C1-4 aIkyI supsfituted by
as %@1|¥uen% optlg)naf(y seﬁe ted frc;rpmy(laf)rgﬁyd (bg r\fl% ?zs arrng (cﬁ yc 3
(whewnh RI&xR P Zadrermphl .ﬁaewéad&nﬂwh) hédmgén @)1=t AIky) (3).Cyc 3

or (61 aRF{RBSEgA By BN 528%6 aid ) G reombered repne

carhydcytli¢ Ang dr (2) 5-6 membered mono-cyclic hetero ring containing 1-2
B BB LR ISR O,%D%%E R BfibbeledTridhe.)

ca(t®yclic Bnlﬂ%ia&g;mbﬁ@dsnpzorﬁwhq eferefipg)may be-optionally

suggﬁﬁyé@g%bmglampyl met hyl)-1,4,9-triazaspiro[5. 5] unde
cane,

(35" 1F5.ATH B 2t apehindenendaativ(insiigasn 42) 6 s alkwboor (3
Cthulalkyl substituted by 1-2 substituent selected from (a) Cic 2, and (b)

hyﬁé&Pyy %g’ nc&yc 2¥s (ﬁté“é/ %) m%ereé IFno"’lnzo"ilcéjr'boc alcsAnug (ojle {‘2‘;)l 5-6

méraBered monptcyz|ié hatere sing-¢ahtamirgy142rnitrptien atgras andioren
t
°"8 %%z%}) QV‘-‘{ apﬂny )togetreé t? I?rﬁz aspi ro[ 5. 5] undecane,

(38) 1- butyl -2, 5-di oxo- S-Eﬁt hyl propyl ) -9- (3, 5-di net
hyI 1 26
gnt hyl)-1,4,9-triazaspiro[5.5]u
SGBA kS o &yt 2 and’
butyl Fénéh@dmgen%r(%%lhyll propyl)-9-(3,5-dimethyl-1

d| net hﬁ %‘fﬁ%‘?ﬁ'}%?%ﬁ’"'&"‘y?% &IPSt anN-9x{ds thoreef; P57 gon-
toxit satl doeneof.
(3S)-1-butyl - 2 5 di oxo- 3-( 2- methyl propyl)-9-(3, 5-di net

hyl -1-(1-_benzyl oxycarbonyl pi per 3
i n- 4- yi8) plieasempauid %th%,f/ ol ( I) gccordlng to claim 1 wherein R

andrRBarsipydregén 5] undecane, (85)
(3S)-1-butyl-2,5-di oxo-3-(2-net hyl propyl)-9-(4-((4-
nmet hoxyphenyl ) met hyl am nocar bony| ) phenyl et hyl ) -1, 4, 9-
t ri azaSpiThd orhpaunid ohtte for@bl)a (1) according to claim 1 wherein R

is ﬁ@ogén%dyﬂz‘ % & gﬁogggb@ F %ﬁg‘i%' Qk@@qbgstnﬁnéé‘bﬁ -2

substitaents ¢n>twm§wse@[c§csirgﬁu(@a&s@ and (b) hydroxy.

4. The compound of the formula (1) according to claim 1 wherein R®
and R* are each independently (1) C1-4 alkyl, or (2) C1-4 alkyl substituted
optionally selected from (a) Cyc 2 and (b) hydroxy.

5. The compound of the formula (I) according to claim 1 which R®
and R* together to form



- 236 1 8 AUG 2005 (87) (3S)-1

- butyl - 2, 5-di oxo- 3- ( 2- net hyl propyl ) -9- (3, 5-di net hyl - 1-

(4- met hoxycar bonyl phenyl ) pyrazol -4-yl methyl )-1, 4, 9-t

ri azaspi ro[ 5. 5] undecane, (88) 18 AUG 2005
(3S)-1-butyl -2, 5-di oxo-3

whé?euﬁﬂzﬁ}ﬁlalftﬁ@%bh@m(eanﬁrgdé%éméd ﬂa éléhm 1
met hoxyphenyl) pyrazol - 4-yl neth

ri azaspi ro[ 5. 5] undecane, (89) (38) 1
butyl 265Ad:lompm|$'rd(2 met hyl propyl ) -9- (3, 5-di met hyl - 1-(

(ﬁpr opy| %)P{Sg BM] gnél@%i%‘?e%)wmy} -Rydioxy- %/N?E'MVOPY h-9rbgnzyl-

114, 9-4riawaspiro[H56hdedana ne,
(Zf)?gl) 535@3‘@ - PRUI-225 iK% 1R RhETRY R 1 ropyl) B- (Y
phenvdexmyyidinRatpetmnl.g)S-triazagpire[ShHldagecasies. 5] undecan
. (91)(3R)-1- butyl -2,5-dioxo-3- 1R) -1- hydroxy-2 methylpropy)-9-(4-(4-
nz %gpp%px%y)%henyimétﬁyl? 22 QWEIazg/sp'O ro?g %Hndgeycgne
(4)! car bof3R)) pbaty-2retiuyo) 3-{( 1R ) ot-hyd@xpDrinetiyiprapy ) e @a(s-
%&&3 x/pRE Y GrVIphenymethyy- 14 9iiarasRirelg, Slyndecane or pho
(8)i n- 4- (3R)- 1 -butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropy!)-9-(4-(4-
ﬂddreaﬁg $ky)BRERYVIMEER{IY.1)4, 8:tfaiddirof BftMeBhre, 5] Undecan
<65 55). 1 B DE2 dluos: (Rt o mptRiany b 4
d (o&y)phenylmethyl) 1,4 9-tr|azasp|ro[5 5]undeca e
f’.y;'za' R0 b 2R B ARG K B 2t by ol
pmesylcar&nnyy)lphénﬁlmbtbwmm earlmdpyﬂotﬁ B6lundecané 4-
Bgci’ﬂ g;@ﬁé g{.@?geﬁ H@%'ﬁ g(blﬁ? drB%y-2-rhethylpropyl)-9-(4-(1-
eryy- 1herpyym@twa)aheametlosd) r"na“t \Higgaspiofs. Slupdecane-
( i et hyda.ﬂ)msﬁtyh Q%io}(etaem RYBLRYdrbxy-24metryidrBpiiy eL (49(s-
"e%;"olfn%ﬁwrb@nz eﬂmwbemwmaﬂ-) 9- (4- (4-

trisehspiro[6 ] inededapeeny| oxy) phenyl met hyl ) -1, 4, 9-tri azaspi

(1055, 7 GRS BI5K2 A G0k IR hyArBrs B Sty RraP Y §r et
maghylgyx(dln Brw@mpbelmdm%yl) -1,4,9-triazaspiro[5.5]undecane,
(hy-4- yI r1a ?% ﬁﬂ%ﬁ%@g}l Ri 14hﬁ:tr5§y ﬁgﬂm?hgylg
py5|3|@ ‘(@x'@ %~ @mnyimethyl)n’eﬂr%tr@aas@fglﬁrﬁ]w@imne
(120- 4- y (BRyr1aBolyt-25vlioRd Bl (1 RY-14hyirbky-22RthyIbpyIRbYadR-
@@%&Ypip%:gbﬂ -gmethyipherylmethyl b Sirigzgenitads Glundesane
(18y1 - 1- ((8R)3-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-
dimethyl-1-cyclohexylpyrazol-4-yimethyl)-1,4,9-triazaspiro[5.5]undecane,
(14) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropy!)-9-(1,3,5-
trimethylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(15) (3R)-1-butyl-2,56-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
aminosulfonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(16) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
methylthiophenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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(N, N-di net hyl am no) propyl am nosul f onyl ) phenyl ) pyr azol -

4-yl methyl)-1,4,9- triazaspiro[5.5]undecane, (100)

gSS) -1-butyl - 2, 5- di oxo- 3- ( 2- met hyl pr opyl ) - 9- (4- (A‘fI-B( ll\\lué\l o

di met hyl am no) phenyl oxy) phenyl net hyl )-1,4,9-tri azaspir
(1h)>. 5] uEreCABRtyl-2 3-8oxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
n@ﬁ%lé&fg@;ﬂénﬁosiy%ﬁgn%rﬁéé\%/_l)[rﬁaP@iltr%rzég%k@)[_félgﬁaeg:_:adrIIelg,rEt
(18t hyl - (SR)2t-bity!Hd, 5-digxet B (1R)L 1By etdxyLI-ATEtHABE H FyPY( 44-
AR 5 e oyipettyl 6 Sxiszaseirpls Sliadecansoz)
(ﬁS) - 1- (30R)y1-baty-206-dioxo33( @Rjet-hydroxgB-metBylp ropyh-4-(4V,
( erl;\glt io?phenl¥| ethtyrIHA %—triazfas&ir 5 Se]un?ecqqqe ) e

d h [)-1,4,9-t
169 AU ARk Stk 5135

i 11-pathy i 2 ropyl) - 9- (4- (4-
zgﬁ%;t}g)ﬁ%gtﬁgg{é?gjis?gmgrze@%?@éyw91'?’rgl azaspirof 5: 5]u
(A13S) - 1- BR)y1-bdtyd-208-dioxoB-(@ARYEL-hydiox9@LmetByIpropy!) B-(Bb-
STt -metay sulgruRRInaR sy IRy Rza gty 4.9 o- 11
triazasgips[bdlanddeandecane, (105)

S) - 1- i 0x0- t (A

@ Ut B RIS ey g 45
dinagbyle -AdaNiN-Siraety amiselsteylaminesulfonyhphenypyrazol-4-
yl(n%t‘ﬂ?]yl?l-ﬂ PLYtliaZaspird[RBRmAetanget hyl propyl ) - 9- (3- (3, 5-di
(hreny] RSPl 5 inror- (IR hYdrony @ metaspype- .6
d i}nmuysle‘atm(pyr(dﬁlﬁ')-; (y(??)lfohtylgp?enyl)pylr?zcg-it(-zlmethyl)-1 4,9-

= AP IR -3-(2-nme ro - 9- (4-
' tneggé%lléo giﬁ?ﬁa%ﬁehocar bonyl)/) Bhe%l nmethyl)-1,4,9-tri aza

(24pi r o[ Eﬁéﬁi)uhé@’ty&aeﬁ-diomeméﬂ R)-1-;ycliroxy-2-methylpropyl)—9-(4-(6-
methlp rdwt1¥6xi80-%'éﬂbﬁ’9r?ghﬁﬁ Iﬁfé}ﬁ)ﬂ 1Y}4,9-triazaspiro[5.5]undecane,

1)-9-(3-(3, 3-d t - I-

2 Z‘n’fix;%aébp&tzsfl%-'g'aoaa#s(n R)-4: ydrpry 2-met oyl i 4-
hyairexypHehyixy§@Bnylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(@831 Y \; Bt P25-6i6%6 ARk TohyBroyo ety iprSpy 18- {6%a-
metheyhbenyiox)pyritiord-ymetopli1), 4 Prtraraspirol5 Siatddcant, 4, 9

@) GRELG ARRE ) LN AL bl progy 45
dm\e,jrhyl-1 -(4-(methylam|nosuIfonyl)phenyl)pyrazol-4-ylmethyl)-1 4,9-
triazaspiro[5.5]undecane,

(28) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-
dimethyl-1-(4-(N-methyl-N-(2-hydroxyethyl)aminosulfonyl)phenyl)pyrazol-4-
ylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(29) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-
dimethyl-1-(4-(2-hydroxyethylaminosulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane,

(30) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-
dimethyl-1-(4-(N,N-dimethylaminocarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
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(pyrrolidin-1

-yl carbonyl ) phenyl ) pyrazol - 4- ylnethyl) 1,4, 9-
trlazasp|r0[5 5] undecane, (111) (3S)-

-butyl - 2, 5- di oxo- 3- cycl ohexyl net hyl - 9- (3 5- di net APl AUG 2008

- (4-
(31jor pho(3R)-4-buitylar, Batisto-BHEer) aaﬁgt 4néth919¥6b9l)19-¥3 4.
YRR e N AN
1:4,9-ti2zaspito[5.5]undecane, |

razol.- 4-
g ™ T B S ORI 18
dm@hymMt(pvrrqlvcbnd.—yjza:b@rwphenw)gmrmlwylnmtm) -1 4,9nor
trﬂﬁ%bﬁ‘o t5:5] undecane
(égjf %dg%])éi) u(yj@@ é)xr:)eg 32(1n|%t{1 ¥1ydrolxyf12 gr)nettl[\;llf:;rzo"?)syl?)l55r (()t{ (4-
mediS)Isdifib hénfoﬁy)@h@h?ln%tﬁ F1®9%Méi@§d"ﬂd 5, gjlfn@ecane ;
(&gt ! S(ﬁlg BN R At F Shiily plainsle.
dtrmﬂ:thyM 24-5Ndﬂ@nnemy:larninobﬁbfqmlrmﬁhﬁvll)ﬁyrééo(4|-y!methyl) -1,4,9-
t

“55%9?“'“3[5'5 et o e (176)” (59 1

BRutyl -B mawﬁﬂmmwﬁ)n‘ehhwoxs-z -81e3hydpropiyt)ya-(315-
drn(élh{llz‘r (4 (morphohn-4-y[sgmo%lgph§na/r)ws 70l ol-4- 4y Sn&t/l}ya)zg 9 y
trf?g ||r90[51‘§];4n@¥c N& azaspiro[ 5. 5] undecane, - 238 1 8
(38YG 280(3RYL1~butyl-2,5-dioxo-3-((1R)-1-h droxy -2- metréylpropgl) -9-(4- {4-

ﬁ'ﬁ)cja}tz%%éﬁerﬁg?ﬁgb}g%o me?ﬁ’yﬂ Q‘e& ¥nazasp%o[5 5]Emdecane
(3r7§2| n 1(3ﬁ slibtityh2] §-gloxoyd I(dﬂ)eﬂzbydmxym:rnielﬂyylprobylﬁ)—%m (4-

T eI O] 6 Hipeegp{ofs gundecane

t hyl s@ﬁ)rhpuémk@rﬁrd&xy)q; +1n’@Y PKY &mtwmrppub&@ 5-
dun{e'ihﬁ}uodmng phefyifBrazol-4- yllmehthyl) -1,4, 9-tr|azaspero[5 5H1ndecane
Z’%i @E{)W bufy?zdé 8|ox033 %()4&)()1 ﬁ))/( roxy-2- r¥1ethylpropyl) 9-(3,5-
dlmedhinV@ WJMmmwangémnVWbéﬁwlb)gvm' -44y| ety 4)9-1
t”g%%%’“&[g T e b o 3 cyel ohexyl e hyl - 9- (4- (4- (2-

(3R)- 1 -butyl-2,5-dioxo-3- (y 1R)-1-hydroxy-2-methylpropyl)-9-(3,5-

dimethyl-1-(4-(4-methyIpiperazin-1-ylsulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane,
(41) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(5-chloro-
3-methyl1-phenylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(42) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-
dimethyl-1-(4-(morpholin-4-ylcarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(43) (3R)-1-butyl-2,5-dioxo-3-((1R)-1 -hydroxy-2-methylpropyl)-9-(3,5-
dimethyl-1-(4-(2-hydroxyethylaminocarbonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane,
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hydr oxyet hyl am nocar bonyl ) phenyl oxy) phenyl net hyl ) - 1, 4,

9- triazaspiro[5.5]undecane, (121)

(3S)-1-butyl -2, 5-di oxo- 3-cycl ohexyl net hyl - 9- (4- (4 (pyr
rolidin-1- AUG 2008
yl car bonyl ) phenyl oxy) phenyl nmet hyl ) -1, 4, 9- trlazasplro[S

(4421 U”dQSRgﬁl OPthIli%)-dlBﬁ?b §1Rr -1-hydroxy-2-methy oPmpY% (4:(4-(2-
(Ml‘(szmethylamlno)ethylamlnocarbony )phenylox)% enylmethyl) 4 9-
triagaep | Rpss)irdidcaagul f onyl ) phenyl) pyrazol - 4-yl met hyl) - 1,

Bt 1 GREIIU B3 P RITRF reb P S DRy

(pyfidin¢3Byloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(4B O ABRIRIBATL g%f&gbgf BRI 3Rk prbBTH el

carbsyyphebitoxy)rhemyimetiwl)st, 6&ir@zawr%§tﬂymdm

4 '7)“ hyl %?thwUut?h?@l&uB%@{()l Ri-19hyRirbxy-24Aethylstbpyou@ad@-
e@‘gfphpmlﬂxyzn@rylraetm -4 G triagasnijelRalugdecans;, 5. di net

(48y! -1 (3R)-1- butyl -2,5-dioxo-3- ((1R) -1- hydroxy -2- methylprogill )-9-(3,5-

di ﬁ@?ﬁ% 1p%§1 d%‘uoroghen)}l)wlrgzojm Yiethyf4 26! o Undeca

tnez&plﬂ){@ﬁlt}dd@aﬁedl 0xo0- 3- cycl ohexyl net hyl - 9- (3, 5- di net

(4p%/(r azol(ghwl butyhz %dlfx% 3H((IR)- réydroxy-ﬁgngihd Ipropy))-9-(3,5-

dimetmyl-1- (pyrldln -2- yl)pyrazol 4-y|methyl) -1 4 9-tr|azasp|ro[5 5)undecane,
(50?8) 1-(BRYMLbikyR2 BLdisRo-3-QYR)-A ey bR IMbtHdréph)-BL (3es-
A el etpaminccabanehgnyeyrazabAryimetidl A9 5] u
tringaspirgs.5)undegané3S) - 1
- (515JUt Y1 -BRYAD IR F- GOSN TSy U2 e thiyibrBBy g, at
cy(cluhqulytmlxyphanyglm)eﬁndb914aﬂntmampfroi@5]ypdeaqmg pyrazol - 4-y
PR G ol SRR R b o
aamimpymn GrWP’jSﬁHBﬁW msemw -§.419 At @zatsao rafs3jundgpane,
5] UnCtSRwebutyu%Odloxo 3- ((1R? 1- hydroxy-2 methglpropyl) -9-(4- ﬁ4-
é}%ﬁ(yéhg#);l%ethwamlnocaobony%%enyl?r)l(éih pyrro
trlytmlmmiﬂl)ndeeaplanet hyl)-1,4,9-triazaspiro[5.5]undecan
59% ty g(éhgaﬁt)\((ﬂzg’) dIOX?O3h P -1- h)hdrpxyéz me er[oyIKI_Q (4-
cmclﬁbexwoamrnqmyww@my ww rAaBrtgAa;aqplm 5§und§zca§pa r
(58) 5- 51 YB3RAGAaBRtYl-2, 5288x0-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-
(pyrrolidin-1-ylcarbonyl)phenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5Jundecane,
(56) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-
dimethyl-1-(4-fluorophenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(57) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(3,5-
dimethyl-1-(4-(2-phenylethyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane,
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18AUR1 (132)
(3S)-1-butyl -2, 5-di oxo- 3-cycl ohexyl net hyl - 9- (4-
(cycl ohexyl

am nocar bonyl ) phenyl methyl )-1, 4, 9-tri azaspi ro[ 5. 15q (NG 2008
cane, (133)

(5@3? 11 -1 i1y 12, S1cheso-8-(EYR)- UMY TR TN th ik Spy)-di(BTS-

d"ﬁm{bislé hanavayRRIANY[RRardin-4viRyrRLalA-yimethyd- e Pz o
tnms fbf6.Sjunaeesnee, ( 134)

t hoxsﬁff)éwﬁ@gé ﬁﬁ{%iniﬂvdﬁ@{iﬁ%%‘é@%@f PPt

hyﬁrm«ybﬂwyfémnﬁmaebtmyl)phéﬁﬁlbxy)phenylmethyl) -1,4,9-
%ﬁréﬁgﬁ%ldégaﬁ’é.d' oxo- 3- cycl ohexyl met hyl - 9- (4- (N-net h
(6Qpyr i diBRR1shutdthGdiexe-3dé HRbbrtwdrexedynetsypyepyir 9436-
[
dw%%@?? AL r‘h@ @é]lfé@?@)ﬂ?é}gjl% ;gﬂgfﬁf)é%c?lm methgl) -1,4, 9
trigzaspire(® Pfﬂﬁ? shyl am nocar bonyl ) phenyl met hyI ) - 1 4 9-
(6’4)r | az a%@R;—QLtﬁJtWZJBdﬂ@%LG ({RB1)hydroxy-2-methylpropyl)-9-(4-(4-

MBS S et L e
(62)0[ 5. 5{ B8Ry 2,5(di®8)-3-((1S)-1-hydroxy-2-methylpropyl)-9-(6-
ph&ﬁﬁ }Pgh’aix's it A1910%, 8-tRY LA QIO bl RIdR¢EhnE; (3, 5- di met
(63bet hox @B Eishutyy2, axtiexar 3yRraethyinropy-9e(3; $-dimpatiyi-1 4f<N.N-

HgWeﬁﬁ arbdn@ henyl)pyrazol-4-ylmethyl)-1,4,9-
3S)-1 8 |os>l<opy cycl ghexy r)ret hyl - 9- (3, 5- di net

t”?ﬁﬁs-Per{ F@P%l perid

(64)1 4- yl(issyna:zmyl 2 5ydioes-By(2) méthyisropyl)-@z@sidimethybll (Ade
 (pyraQljdin- 1b§]99€b°§'ygpﬁ?%¥&?y§a%?)cﬁ YSIOYReH9T - o- (3, 5- di et
triagaspiro{8.5]undecane,

(eéf: Ihg'zgﬂé Fltng E'T déké‘:a‘kz%? @résyr)/bod sRfirR¥thy-3.(4. 9
fiﬂ edw&)pgta@y& thvbel Ay9-- 0- (3, 5- di net

(mosgedyolin- ﬁml

tné&%ﬂl mtﬁsi&de@ghe 0 oS I | -4

(OFhret ny G5 TR LSS T GopEtnivRb B! { Doy Y

mét&?}s-ulfebwlphbnﬂrrfetkiyl)}ﬂm,Q—tngmmi@B]wldleyane (3, 5-di net

(6W di ma(éﬁ Iarhjtgré BYJHO E ﬁgz%@fgmyg%rgw fis 4 %5 yrazol 4

mgﬂ;gﬁul'fygé;) Wﬁggmgm thwpgmmwﬁﬁ%g 5%?&6 HyRH r(q @

( ( ! (-
ol np«plngéybae,t%t gr% e géEenyY)pz(raiol 4-yimethyl)-1,4,9-

tnazasplro[5 5jundecane,

(69) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(4-(4-

methylpiperazin-1-ylsulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-

triazaspiro[5.5]undecane,

(70) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(4-

methylsulfinylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(71) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(pyridin-1-oxido-3-

yloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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(144)
I('38) ;,1- blut yl E)Z, 5|— di gxo- I3 cycl ohexyl met hyl - 9- (4- ( nor pho
i n-4- thyl)-1,4,
O 111 azaspiroLS. 5] undesane, {145 18 AUG 208
(3S) - 1-butyl -2, 5-di oxo- 3-cycl ohexyl nmet hyl - 9-(4-(4-((N,
(7 2? et h (?S) -1-butyl- % r5] -dioxo-3- (2|-methy|propylf -9-(3,5- Idlmethyl 1-(4-(2-
hyé’ﬁ%?%Yﬁt ﬂ?@lﬂ?ﬁ%ﬁnﬁ%mg @é OXX -yFmg h”ﬁt{“ XG) 14, 9-tri
trnéfﬁmrb{&&]qddezaﬁe,dl 0X0- 3- cycl ohexyl net hyl - 9- (3, 5- di net
Gﬁ%th | (35 buty2 ordiRegametuinropylSid-({morpholig 4,
yla:a;baeydbpht{r&]csqyopimtyangthyl)( 4;Q-tr|azasp|ro[5 5]undecane
(7& |S) 14 (??SM' Lsudy P2 LA £o-3- @Mk YRreh BI04, 5-3Hirhtyl-4 L @EMN, N-
Mamwpé@lfgny))appaxlwwaze)rwmthyb-ﬂ 4,9 riazaspiral3;5lypdecane,
(7§%undqusf_,1 blﬁ?m 5- cﬁO)@éJSQ22!Q@thy(];ir6F)'I) -9-(4-(4-(2-
nyjﬂeﬁan'?fnocargonyl)p)ﬁ%ng’llo%fph%l?\?ﬁ%ethy)hlylt 9 (3, 5-di et
tn!amsp]to@&ﬁpa‘rdmay\bpl peridin-4-yl)pyrazol -4-yl nmethyl)-1,
763, . 1 GREIToVER & %é%gée@af“?twﬁ%w “strygroligin-1-
yICﬁybonlWimﬂwCP)fyh@h@nm%rmﬁe 9t%taz?spwa545]gnde¢m3pu ro
(7?2 5] UQQS?QD@Ut yl-2, §5c%xo-3 (2- methylpro yI) -9- (3 5- dlmethyl -1-(4-

(cy¢lnbexda ROY Ilﬁgﬁxf}?@%?%%gaﬁ'ﬁ%%we%y| met hyI) 1,

tr|éz§sp|td[5@;mcaab5 5] undecane, (151) (3S)-1-butyl-

(TBLar bordami rPe SeRE e it rond & %Sfmewvt'n.@z@-

methiaxypfpyjaminesalfienyl)phebglpyrazol-4- ylmethyl) -1,4,9-

tnﬁg%?uja;gg% l]mdet%ﬁﬁﬁdl 0x0-3-((1 R)-1-hydroxy-1

(4-, phenyl henyl et hyl ) - 1,
(78)1 ri aABSpr oy g]suqug&gn elmanropy-04™ yl)-1,4,

mefHy )sdﬁr?%ﬂénﬂ’méﬂ@'l 01<ﬂ93tr(a(zésp|ro[5 5]undecane

(a;gglenyl d %?yp%(yﬁ%' é})hex {;IEt %{WAP@PS’B.ga&"aépﬂ'WSf@'ﬂrund
repwmazcﬂ -U5/inet i1 &Malldasﬂlréifﬁdﬂmdeeam&é 1
(8?1 1 uﬁaéﬁﬁﬁ%%%% &Egﬁxﬁ {%,t,.%yﬁ %p&f} 3 pdimethylis s
vipyeazohd:y! radw (43$%;r1alza§9tr9 usdacm 3-((1
?) 1- hydsy4vp P%L&Bmatmeﬁm pApYA=9-(3,5-dimethyl-1-
chl or ophe
c;g:Jqpqrgtlgg@nggy?@]%mgeﬂé,%nﬁlazgs |r3[5 Jundecane,
(83) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropy!)-9-(3,5-dimethyl-1-(1,1-
dimethylethyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(84) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyi-1-(1-
benzyloxycarbonylpiperidin-4-yl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(85) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-((4-
methoxyphenyl)methylaminocarbonyl)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(86) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(3-
methoxypropylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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(156) (3R)-1-butyl-2,5-dioxo-3-((1
R) - 1- hydr oxy- 1- cycl ohexyl net hyl ) - 9- (4-
(4- cyanophenyl oxy) phenyl methyl )-1, 4, 9-triazaspiro[ 5.5
undecane, (157) (3R)-1-butyl-2,5-dioxo-3-((1 18 AUG
R) - 1- hydroxy 1-cycl ohexyl nmet hyl ) - 9- (4-
874 met >Q %.wbqn%s&}yﬂp@b@nybq&&uImethym -
t ri aza undec . .
m b,cpq;ycgrtqu %;5:@-43yl 1,4,9-triazaspiro[5.5]undecane,
(88y) - 1- hmp*%ulylwsld@dsmsl(mmmf@pﬂ)’rg -(B¢5-dienethlyby-(4-d
mQjH?ﬁaﬁ\fme ezngmj Mifg ir aspiro[5.5]undecane,
(89)3R) - 1(3:S|X-9'4b|.12y|52 ﬂ+dwom-3-(2(methylpropyl) -9-(3,5-dimethyl-1-(4-(3-
(m?ﬁpﬂollﬁ 88 )éiﬁﬂogpﬁéﬁyhjﬁ{éml)byr%z(:r‘zt-ylmethyl) -1,4,9-
triazaspirp 5]41nget3alﬂ%bzasp| ro[ 5. 5] undecane, (160)
(© (‘%3'?) 1(?S'F¥1bu¥yl52 Qld?éb?b <E (Q(rﬁethylpropyl) 9-(4-(pyrrolidin-1-

X

ylceab%ﬂ%%guﬁ?mﬁ § Bﬁﬁ%ﬁ%@brﬂ‘t‘ﬁﬁﬁa@ 4,9-triazaspi
(91 [5. 5I3$fi¢ +2,5{di6¥g-3{(2EhethylpropVyh-B-@-@imeriatirs-1¢ ( 1

v'ce%banﬂ%% Efp%mﬁﬂo%{%‘éza?é/ e EdStAnS, 11y 1. 4

(9B t r i at3S)pil nftd-2prdioke3r(@; metlw@:gppyl) -9-(4- (morp olin-4-

g%wenyl &%b&l;?ggﬂ O@{Iggéfiég&gigé;cs:; N-msteyN@nd

S
%tﬂﬁ L2- yl étﬁ%arhﬁ@caib&ﬂﬂ)ﬂheﬁyh@th?lm -B9(itidzaspiro[5. 5]undeiane,
9

‘é phexg@ iyq’r&)ﬁl?%g)ﬁ@f WWP&@'IQ)@I 4,9-triazasp

(c 0;%1):1@(1 mnﬁmaabmyl)pﬁémylﬂr&thm1aﬂearlaZMro[S 5]undecane
s oo A
dumeﬂmamlnosutfqnxlinimwbne k) w& naaaymlycp{ﬁeﬁlwqqganszol 4
(9?»" met '@%52 1Jb|.ﬂyl92 5td|b%-@5(@uhehﬁf|&rbwst@@n@. (165)
mﬂrozywapa??lphpnwm)mgaw#éﬁ}ﬁ%1)4 §-(igzagpiro[5.5]undecane,
(o) net h)(BS)H (Butpez, Bydlam-BO(QbﬂnbmWﬁ:rpbgl)sﬁ -(3p§-dimethylt 43N re
m?tg%p} &erbcﬁrp ﬁ-yl&é gﬁ@%ﬁgfﬂ%tﬁ l?hu-ﬁqgetpgggspnro%%ﬁ)ndecane
(98) - 1- h;(aSMybutyle@6I-d1hm-§8|-(|iemﬁ$hWP®Pm-95(3 5-dimethyl-1-(1-
?}hgﬁ'ﬂmﬁ éé’ ld rf\h}’?)tp?}’ézdhcﬁrr@fﬁ*ﬂ)m)@Qﬁﬁéia’éﬂrﬂ[ﬁﬂuﬁ@é&ane
1;

met h>f butm Brdioyer2omsthyRicaylhe, S-dimethyl-1-(4-(3-
(N N-dimethylamino)propylaminosulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-

triazaspiro[5.5]undecane,

(100) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropy!)-9-(4-(4-(N,N-
dimethylamino)phenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(101) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropy!)-9-(3,5-dimethyl-1-(4-(N-
methyl-N-(2-(N’,N’-dimethylamino)ethyl)aminosulfonylphenyl)pyrazol-4-
yimethyl)-1,4,9-triazaspiro[5.5]undecane,

(102) (3S)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(4-((N,N-
dimethylamino)methyl)phenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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(167) (3R)-1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 1- cycl ohexyl met hyl )-9-(3,5

di met hyl - 1- (pyri di n-2-yl) pyrazol - 4-yl thyI)-1,4 9-tri
azaspi r o[ 5. 5] undecane,  (168) 18 AUG 2008
(3R) - 1-butyl-2,5-dioxo-3-((1

T e o e
i azas
o BP0y RRERI Aty HAZASA B SR g o 57 ( (1
(1&)’ 1- thSP-)Hbul ICWSLQMBL(MBWY]WBPW) 9-(3,5-dimethyl-1-(4-
b BRIV 5y e A lane
(1%5) 1- h)(fS)iﬁ_‘ybUlweZ/ 5Ldm)eoegsl-(ﬁanb§l1y)pr9pw$-95(4-
(« hﬂfokg rbon carb y phen%lrneih I ﬁ
trlaza@lf@ﬁgalg[d?%mndecangny(qlg)llg " Y/ -1 4.9
(1%?)'?) 15 QS Albutyl 8LdisRo-3- (Q(rﬁethylprop<l) -9-(3- (3 5-dimethyl-1-

| oh
P"IW'PSY Q‘%X%lﬁéﬁoa'fﬂp)%ﬂﬁéﬂﬁé( %#ﬁp@ é riq‘eicé'f'ﬁspl ro[ 5.
(1@7)mde((38§5-1 -HuityiR2, 5(cHto-B- uhgthyloropll)-@«@-3- ( (1

R L %%W%h&&opﬁé%?ﬁémﬁ Blupdscape.

(105)/I ) - 138)-4-butyi-2 bedipko-8}@-Bpthylropyi-8-(3t(&5-dimethyl-1-
ioy]r %’cﬂtﬂtl) §|1 9- tﬁﬁﬁé%ﬁrq[? 5jundecane,

(189)Tet h)(BSl 1(bptyt~g 5Ni|gxo cyclohexylmerLyl 9- (3 5-dimethyl-1-(4-(N,N-

d|maaﬁwarhmdcfa%w@)@henylbbmz@lmz/m%wm Aagl)-1,4,9-

tri aza géﬁ‘!}o{ gun ecane
triazggniro €di oxo- 3-
(1RD) 1- h}(GSMybl]tybz6I-cmbm-)3l-mymldhdx)jlrﬁeﬂ1$I -9-(3,5-dimethyl-1-(4-

| <p9bﬂﬁ<z g} PR RS ymettn)49: 4 o.

trz;%?mln{fgﬁz | Li(:@]ﬁ:&t%decan% ééélow)

(1 HALbutyR2 BLABLo hex Imethgl -9-(3,5-dimethyl-1-(4-
| oh

n@ﬁrﬁEPH}rl“ Yl@"@"(‘\ﬁ&? : ?)Pg 03[ 63 Sg'ﬁ{} ﬂh%nyl)pyrazol 4

triaxa$ptd]5 5)urkdetaPe, tri azaspi ro[ 5. 5] undecane, (176)

(1&@@1 ﬁy(g#@ﬁyb‘i‘y@g’r‘gﬂ&éﬁ(‘?@?{‘ﬁ’s\’"@e‘(‘){' -9-(3,5-dimethyl-1-(4-(2-

(NaNi-dinedinydamjnq) ethylamisobgtbony|)phenyl)pyrazol-4-ylmethyl)-1,4,9-
st ags miecers (17
(1 ;3) 1- masanaybmtytamnw aslafyaxylrgeiyl-9-(4-(4-(morpholin-4-
. r o[ i 2 e mbmw)lpheglrﬁematsbwbp& 8luAd8cané,azasp
(114) - -bt?tyFZ 5- dIOXO 3-cyclohexylmethyl-9-(4-
methylsuIfonylphenylmethyl) -1,4,9-triazaspiro[5.5]undecane,
(115) (3S)-1-butyl-2,5-dioxo-3-cyclohexyimethyl-9-(4-(4-
methylsulfonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(116) (3S)-1-butyi-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-(2-
(morpholin-4-yl)ethylaminosulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
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18 AUG 2005 (178) (3R)-1-butyl-2,5-di oxo-3-((1

R) - 1- hydrolx%/ | - Icy(r:]l ohlexyl ;rethhyll) 9t §]4|) L4 ot

4- on enyl ox enyl me

L Fo[5. 5] undecane | 1179) (3R~ 1- butyl .2, 5- di oxbBIHLK 8

R) - i hydrgox;g;cj 1gcy>csl)-ogexyl nmet hyl)%‘ni éf;,ﬂ (6 nmet hyl pyir_l?dl?

'f?’ OXB8R-1ht di e QI(B'@aﬁ‘ﬁ@thW 4-04-
d , 5-di

? 4y by Visid evﬁﬂiawm%mlﬁ Frmeb R 145

tnéﬁa d.eb{@g}qmm)ahexy) pgenyl met hyl )-1,4,9-triazaspi.ro[5.
unde 3 1

R AR S D kR e ¢

methylsufinylpehyliy)ploanyimettyl): by SiridzaspirbiSedlunteedns,

“?%h; f ﬁgéﬁﬂ' 6@&:@2 ?&BQS?%&?Cioﬁé%ethyl -9-(3,5-dimethyl-1-(4-(2-

hwowaiwﬁwqoqarbgavlmmm)mazpl #-yimethy)-1,4,9-
trlgt }%?5 hydr oxyet hyl am nosul f onyl ) phenyl ) pyra
|

(1?§h) . <a§wr¥@§g‘a}mmso% pdiondxymbihyrb-(A-@Be: (169
oﬂydtugaﬁﬁwoéhfbunwm@ruyl X o) 19d$t|)ér)y;lr]9e(ﬁ$'ll))5‘rﬁ9- | -
di ne rrolidin- sul fon en r

trigz FH@ i r&% %P'é tri azaspi ?/o[ 5. 5] u%deganey )(%4?20

(123R) 1- (lSt)-;ﬂI—bLﬁyBZdﬁ -dipro-B-¢fcdohexyimethyl-9-(4-(4-(pyrrolidin-1-

yl rp&ngy@%%)gy)ﬁb{éﬁ @%ng?g;y:tr fgasfaﬁo[ g ndecane,

(192) ri aAdSpilriagtyl-3; dlmq@ xclohg ythyl -9- dlmethyl 1-(4-

(c&éBhe%leHﬁﬂdsu?foﬁy%W)%yfézjel -4- )Slmethyl) -1,4,9-

i %a Cﬁg néc ohexyl nmet hyl

f4asRiE »@&ﬁﬁﬂ&ﬁﬂ xy) phenyl met hyl )-1, 4, 9-tri azaspi r o[ 5.
(12Byndeq38y-1-ut§b, 5:diBke B—bydlqrhe)éylrﬁemwm(% d(rﬂethyl -1-(4-(3-

' m%o#gp ﬁ%&ﬁﬁ'@ﬁﬁ ﬁ%‘i@%pﬁ%&bf §%'1'41§fhy8 1 T1azas pi

trinz@snigi[8.Surstenane, (187) (3R)-1-butyl -2, 5-di oxo-3-((1

(1?&%1 hy(@S?’WbutXPZ . &B%sd E%léw
OB B i R ATI T
13}3) 1- hY(GSMVbutsz(H dioRs13- oy&tldaryégyhae(rfyls (3,5-dimethyl-1-

prpe%ﬁm%ﬂ Sty 5S Ruagashirdfy clinbegate. . 5711 1
(12B) 1- hjasc)edybultybmﬂ Oloxey3-oyctiolyeXyiraettsy|-9-(3,5-dimet yl -1-
ol Bt atpit hﬁ“"%‘w ORETHSbRY S Rhcdeshget Ny ) - 1,4, -t
(127) (SS) -1-butyl-2,5 dIOXO-3 cyclohexylmethyl-9-(3,5-dimethyl-1-
cyclopentylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(128) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-d'imethyl-1-(4-(3-
(morpholin-4-yl)propylaminosulfonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane,

(129) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(N,N-
dimethylaminosulfonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(130) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(pyrrolidin-1-
ylcarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(131) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(4-(N,N-
dimethylamino)phenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

- 239 -



(190) (3R)-1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy-1 - cycl ohexyl net hyl ) -9- (3, 5-

di met hyl - 1- (4-f 1 uor ophenyl ) pyrazol -4-yl methyl )-1, 4, 9-t
riazaspi ro[ 5. 5] undecane, (191) 18 AUG 2008
(3R) - 1-butyl-2,5-dioxo-3-((1

)2) 1- hy@'s‘?)ﬂybuty 2 &L GibRSB- ERIShexy1
(cgclpgeég c{‘%%orgmﬁi@ ylgﬂl@ﬂys{lg@gﬁna%gplro[é S]undecane,
(183R) - 1- (BSQMLb@yM Grmﬁﬁo-% é)(clohexylmethyl 9-(3,5-dimethyl-1-(4-
m?ﬂ%?%&ro%ﬁ s Raror SYITeRUhT At frssairais slundegane.
(184} o[ 5.(BR)eutyh2 5-dioeB)cyciaexyirethyl-9Z453di oxo- 3- (( 1
?@BV(&?’V@@MC?W@WW*W ?TI’I ,%8% grrl asp L%S]qunpecaye
(1 Beny| r8Shyihutyl-2 59dlox¢13arz\a%¢iexy!raew[b'hﬂdéc( @ethﬂ%-(g
k &H@-@g&rﬁybgﬁlnd@a%oﬂylmﬁéﬂytrﬁe@y 104‘9rt3|aﬁé§cplro[5 5]undecane,

“&hnat Sg)%ygf‘“]'}é’@%’y% 6 ?Yfil@%?zy &WB T(ﬂr(ﬂfhenyl ) pyra

méﬁm@phéﬁﬁ}rﬁﬁﬂhkfalmﬁo&arbbhyt)fm@rwlmeﬂﬁjl)%?] drglecane, (195)

- di
tﬂﬁ?f%p'ﬁcglﬁiﬁi% iepal c: g)ﬁgx§| En(etl hyl ) - 9- (3, 5-
(187jret h>(881~16b|utyt22 BNJioxb-3-cyclohexylmethyl-9-(4-(4-
mk Eé@@n?fb}%b%&?’?;%ggl r%?gi’} q gﬁ&ﬂgﬁf Foi‘ Léntjecane
é@p) 1250+ bisty2.8r dao3-qyclotexyimethut- 8x3. Stdimethyl-1-(4-
ﬂ'w-‘xty Héﬁw}pgl?éidld)-yl%e(tﬁyl 1,4,9- tnazasplro‘[S 5]undecane
(1gh$e 1) %Ipéarbqﬁ%g %’Qﬂgﬁ’% cl:ypclcfhé/xylmeth% 8%%"8%4 Iy (P h
méthﬂ,'lyﬂpdamd|azda§slplpyra{zc5|-¢5}llnmteyame4 o¢ttiaZaspiro[5.5]undecane,
aﬁ 5%25‘1' buity'rgz g: déé&?oﬁ %{I?]hef lrgetml -9-(3,5-dimethyl-1-(1-
14 ( b 5 i h thyl -9-(3,5-dimethyl-1- (4 (3-
I\f;e}l%& . bﬂgé‘@oip %@@p&é@%ﬂh)engl)gwagol 4-ylmethyl)-1,4,9-

tringags decghget hyl ) -1, 4, 9-tri azaspiro[ 5. 5] undecane
(142§ ( 19 @Lity;:%r%ﬂ)ég(?r@gq(ﬂuﬁ‘%y?@é@l -9-(3,5-dimethyl-1-(4-(N-
mdtl'rydaN-}@ (l\i N'4di(riéthylamino)ethyl)aminosulfonylphenyl)pyrazol-4-

yl e%ﬁ)lt g)zaggﬂlﬂéﬁg éﬁy‘gr?g},eggé}yé ) pyrazol -4-yl net hyl ) -1, 4,

(143) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(piperidin-1-
ylcarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(144) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(morpholin-4-
ylcarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(145) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(4-((N,N-
dimethylamino)methyl)phenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(146) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(4-
methylaminocarbonylphenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(147) (3S)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-(1,1-
dimethylethyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(
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(200) (3R)-1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 1- cycl ohexyl net hyl )-9- (4

(pyri di n- 1- oxi do- 3-yl oxy) phenyl net hyl ) ,4,9-triazaspi
ro[ 5. 5] undecane, (201) (3R)-1-butyl -2, d| x o1 8- AUGL 2008
R) - 1- hydr oxy- 1- cycl ohexyl met hyl ) - 9- ( 3, 5

(1%‘82‘2et hy( 333 {-SUMF@QMBEB eyglag%yg%qepbﬁg {537 | Bﬁﬁll‘fl Lyp
b%yrﬁyiquesFh)orwlmeewmﬂ-sbayra%e -4-yjrpethyl)-1,
trlaiaéplm]{gf Biddeaiies| ohexyl met hyl ) - 9- (4- )-1. 4, 0.

me
) e A BT o R R,
hj&&ynﬁehyﬂgher@l@eyc)lplwwlr&eﬂ(ﬂ) -1,4 9-tr|azasp|ro[5 5]undecane,

1
(180 hi@#ﬁyﬁa{ﬁ'gﬁﬁ ?Yépﬁ‘iﬂg?‘é%xif?‘s N &) methyl)-1, 4
((rr@thqchamlml)mqtbylapumbneyl)p(lmny)methyl) -1,4,9-
oipipighoten oo (Lo e
(1@1het hyBSi- 1{'@” 5(5@W9¥3@Yﬂ9¥%|m;'&|1%7(%m nosul f onyl
c}arﬁtﬁm‘rhétﬁ Ibﬁﬂﬁbcd‘rbonyl)phenylmeth )-1,4,9-triazaspiro[5. 5]undecane
(1%)?%3 y(]gh)]’q ég%g&oé a;ng(% Lydroxy—aﬁcyclotgexy rz‘1ethyl) 0-(4-
pffenwemeownéihvwl ﬂlmnatam'fqtﬁ Blendedabe,

(1@@“ YRy 1‘6%’?2??%%@@@390‘”52%2”' %;gcg@)%mmémw)@i(e-

pi(qwjowptyudm 3gyirpethybxbé '(r(azasplro[S 5]undecane,

(18)) 1- hy(@mxub&mcée %1 cyclohexyimethy))-0-(4-
(4%{'@3@6 gxf)p\égqyl ﬂgﬁgﬁn%gﬁgro 5 S]Enrclle%gnspl r E

(163R) - 1-BR)yl-batyb2B-aioxoB-((1R)-1- hydroxy-1 -cyclohexylmethyl)-9-(4-

SR R R X e ARt SMeRgRsRTny 1 ) - 1

(156) - t(BRaZlabpiyl-3[Hdid)xardd R)el-hydo8y-1-cyclohexylmethyl)- 9- (4-

(4( okthgh)(()& %%n?'nﬁ’%tﬂ}ﬁ 14, b-trlﬁga%olrop .5]undecane,

(169) met HR) o BEVH-Ar-H195ar B0 hsiiphede ayalghenyimethy -
(ﬂtgagtlhwﬁl@@]amﬁ@pﬁ?lg\{(lgxygbﬁeﬁylmethyl) -1,4,9-

t”&f %P Fﬂlgﬁ‘i@f‘ el ohexyl met hyl ) - 9- ( 4-

(168) et (BR)N-baty(-@)5-didxo-32(( R)-<tt-hyd roayd iroyciotiexymhethyl)-9-(4-
(LRGSR Yiody)phnyimethyl)-1,4,9-triazaspiro[5.5]undecane,

(159) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(1-methylethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(160) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(4-methylsulfylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(161) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(3,4,5,6-tetrahydropyran-4-yloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(162) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-
phenylcarbonylphenylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(163) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(1-phenyl-1-hydroxymethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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triazaspiro[5.5]undecane, (210)

(3R)-1-butyl-2,5-di oxo-3-((1

R) - 1- hydr oxy- 1- cycl ohexyl met hyl ) - 9- ( 4-

(4-(pyrrolidin-1 18 AUG 2008
-yl car bonyl ) phenyl oxy) phenyl net hyl ) -1, 4, 9-

(164%}‘2 aS§iR)0i5u Bl LNELRi 3 -( »&m)l‘) hydroxy-1-cyclohexylmethyl)-9-(3,5-

digietoy i oran it S pyrazel4-yimethyl)-1,4,0-

trthzasplngxﬁ&?o]uﬁdec&rie)rophenyl)pyrazol 4-ylmethyl)-1, 4, 9-t

({éj‘ﬂz as pﬁf%f b')?;g riddf g@%-& €1%l1)2'? -hydroxy-1-cyclohexylmethyl)-9-(3,5-
dm)etbyhif-dlﬂﬁmqthylauyobwwmpqu -3-yimethyl)-1,4,9-

tr@z‘é@bﬁé{% Fuhdeddnd,! uor onet hyl phenyl) pyrazol - 4-yl net hyl
rlazasplro[S 5] undecane,

(%Gﬁ;k) 1- RAR)y1-bit )@296@;@933-(@3) -1 hydro(xy-1 )cyclohexylmethyl) 9-(3,5-
dﬁi)ethyh!’-fMQNymétIWJ’N Gﬁiﬁzd'ﬂo yl)én%ds%li’ényl)phenyl)pXrazol-4-

Xy
I R o T
(16 - 1- BR)y1-bRtyd-206-dioxo33-( (1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
diethy by RO 2 B A8 AR £ p e Zspinels Slundscape,
(1685} unoE@RInbbUIY-215 Hiaxor< I RNA-hi dexs-ﬁcwoh@‘yﬂmthvl) 6-(3,5-
dﬁﬁeti‘ayh’.}’ @S/QRSHE)E? &'zehﬁig% Y1 P 99 ?§p|r%[5 5|]undecane

f8%] DA a2 gty (1 bh%ﬁmzyst AR TN
RBﬁltrh)@thplp rakoM Imbmw)l-ﬂﬂtgllﬂdzag (r8[»555]undecane
(O BT B P ehdhe -5
din@thyl 14+ NIN-2jreetiytanoindegibbnyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
' ?za% wﬁrtﬂﬁﬁ éﬁﬂgkfgfmgﬁgry?y?é%&? -1,4,9-triaza
(9dr of 5(35:})011 @tye!raeﬁ digx233§(1R)-1-hydroxy- cyclohexylmethyl) -9-(4-
(N N?%rshhtéﬂ?mglhlf&ly@pﬂbﬁ g;(e'ihﬁl 449 tnazas |ro[5 5)undecane,
iR bu yﬁéﬁéﬁmﬁ T byl earagheiratul .5
dmaibylm «4ntethyisulfervdaminoph2h@l) pyrazol-4-yimethyl)-1,4,9-
tg?%p'# gl%w‘d%ag’ g: gﬁngl En(atlh 1)-9-(3, 5-

Fret hy(3R)- mutyéraz@rﬂ@xpe?a((ﬂahﬂl- Mdrexy-di-eyclolyaxyfmethytio-(3,5-
dlﬂné’thﬂe‘t K N—dﬂn@thytshlf@ﬁﬂ?ﬁﬂéﬁ?i)ﬁy@z‘éﬂQf‘ﬁﬁ\@%yl)(?ac@
tr&)zagplfg[g% W?Qa(f‘ﬁcl ohexyl net hyl ) - 9- (4-

(17ay cl oh@R) rbutye2:8-tiompl 3-h RV-RRdroxy 1=y clotiendyTrhethghio-(3,5-
dinRtRy - (5#R3Gin-1-yicarbonyl)phenyl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane,

(175) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-(4-(morpholin-4-ylcarbonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,

(176) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
aminocarbonylphenyimethyl)-1,4,9-triazaspiro[5.5]undecane,

177) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(4-aminocarbonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane,
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-245 18 AUG 2005 (221) (3R)-1-butyl-2,5-dioxo-3-((1
R) - 1- hydr oxy- 1- cycl ohexyl net hyl )-9-(3,5- d

i met hyl - 1- (1- net hyl sul f onyl pi peri di n4-yl ) pyrazol 5 4-
ethyl)-1,4,9- triazaspiro[5.5]undecane, (222) 1ﬁ Xll’dnm
(3R) - 1- butyl -2, 5-di oxo-3-((1

(178) 1- hy@rRoMLblityi-po8-afeyva Y-hydrdxd=1-cyclohexylmethyl)-9-(4-
YR E e b ey
(178K - 1- 3Ry -bidtyd-20B-dicxo3B{(1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-
el Ry TR ORPEBHEsthy B4 Bytrizzasmiral Slundagane,
(1I80Y[ 5. SPBR)etebatyd-2,5- %) 3 AR)- Tthpditoxly- RepeldhexydmatHy)19-(4-
CRSRAOMERIERIET Srlagisrlpli Plrgesanen o
(18dpi r o[(@_@]uéuyu@gioxpm1 )-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
Mk el S

trig ??B'F% rﬁjﬂ"{deﬁ 2 5- di met hyl -

(182phenyBR)+abatyl-2; 5o 1RY- HhPdroxy-1-cyclohexylmethyl)-9-(3,5-
d:%rrﬁtﬁ‘fli‘ﬁg{l@ﬁg%ﬁg ej%ﬂ%;og@ﬁor?}l)phenyl)pyrazol-4-y|methyl)-1,4,9-
trizadpito[B:5jurydecan®, 4, 5, 6- t et r ahydr opyr an-

() RS BB e
diethyl1-pyrralidin-drysfony()phenyl)pyrazol-4-ylimethyl)-1,4,9-
tria?aﬁgi%gys}?dq%qﬁf ; 5 2 t e: r adeLogy{ ?rgt hyl am nocar hon
(5] ohe Rk Y25 dioe- T B By i B el ) -5-(5-
cH|8B3-nt@Ry - 1-phieiny|pyPaZol-di-gnetBylf-0 4,9-triazaspiro[5.5]undecane,

- OE5)0) mee 085} 25 a et fy PO B st mmie -
(4rmethaxyphenylopy)pheoyinasthyl)-1,4,9-triazaspiro[5.5]undecane,

PR Gl B AR O i didiman-o -
(rStaRyBReRYIoLYpheay ety b BstiasRIERl5. Slundecane,

(187y! ) meBRY 1-b8tyl-2;5-dioxar I R)IERYd roxy PRI heBAMELhyt) 19-(4-
(r\{}@?gimtfftlhﬂésﬁ_c')zcgaggcgrp@ipi\?—;%?ﬁ%t%yl)-(ﬁg,@-triazaspiro[5.5]undecane,
(188) 1- hy(BR)xlybaty(-2,54diox6-3-§1 Rytiybydnoxy-<reyclohexylmethyl)-9-(3,5-
dimethyl-1-phenylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(189) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-(4-methylphenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(190) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-(4-fluorophenyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(191) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(6-
(4-methoxyphenyloxy)pyridin-3-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(192) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(4-methylsulfonylphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(193) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(4-(2-(N,N-dimethylamino)ethylaminocarbonyl)phenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
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4-yl)met hyl)-9-(4-(4-nmethyl sul fonyl am nophenyl oxy) phen
ylmethyl)-1,4,9- triazaspiro[5.5]undecane, (231)

3R) - 1- butyl -2, 5-di -3-((12

(R) - )1 hydtjoiy- 1- cyc: gggnt yl( fnat hyl)-9-(3, 5- 18 AUG 2008
di met hyl - I - phenyl pyrazol - 4- ylnethyl) 1,4,9-triazaspiro
(193 5] un@ﬁ)ﬂﬂﬁut |(22§:3?ox6$X dim% 51 S,béleﬁ?e@mméﬁwyl) 9-(3,5-

yl
d'{ﬂﬁtéw ﬁg‘iiﬁy erﬁinog Qilasn InYsAZolA-HaRethYY-114,9-
tria%a8 |rc5[6lﬁaﬂc$éttarr@[,5 5] undecane, (233)
(1 5{1 hy@ﬁ)yi/ bpgyig% gﬁ’é‘ﬁg@k(ﬁg)h‘lywd@x( Z-cyclohexylmethyl)-9-(3,5-
dl('rxbthyelthﬂ-éZn(N;N-dlrbeﬂlwlanhmo)étbylgmmgga}g%hgnygggraol -4-
4
AIRLP %@@V@fﬁﬁfﬁ?T e, 230
hy@devbutyHc&-dmmqr (HEHy hydrexy4-cyclohexylmethyl)-9-(3,5-

d|h%tﬁ%‘lé?§%¥@%ﬁ6¥%?ﬁ@gg€bﬂflﬁgﬁ@g§%Ifényg) FQZ%@@???H‘ HrRethyl)-
1&) iﬂ%ﬁaPHQ&ﬁ ‘~'2'] e e‘pro|oy| ) - O- (4- ( 4-

(19 hy | BR)ot-Bulye-2)8-Hitxoya- R))nhﬁym’oﬂyi1hwaloﬁe>@rﬂewyl)ag-(4-
(f@-ﬁarp%%ﬁ %] )szg%o%yﬁp%;@’lgxsg%:ﬁenylmethyl) 1,4,9-
trlla)za&plrg{ﬁrﬁ}wyd@aum hyl propyl ) -9- (3, 5-
(1?8?"3|t QBZ/déaR‘g Fg@gf%u}gl r?g@hﬁﬁ%@{»ﬂ' dyctofexyimethyl)-9-(1,4-

ngRdiaxas-ermethyb- ua&tgla;agpu[o[s 5]undecane,
(1@ 1- hy@mxubatymtmulo%rm 4 ﬂﬁ rbﬁy-1 cyclohexylmethy £39(3 ,5-

dtmqtg aﬁ yf@&g&tﬂ%é%@%@?o I%%/ pyra}lzol 4-3”?41e%hyjlj ?

trléi%puﬂe[ﬁrﬁmydlec%m'éf di oxo-3-((1
20 e TR MUOEPSAURRIITRRA Dbl mcigrgmimy-o-e-
(pwrldmzwld%ﬁﬂllcsqympmmahyo%é) -triazaspiro[5.5]undecane,

203 - 1- %ﬁpﬂbu& Qé?g%?ke- #e 1 ydroxy-1-cyclohexylmethyl) 9-(3,5-
d'(&?téyluf ﬁffrethylﬁmr%exwﬁy %&ph@nyi)M@ﬁng yimethyl)11.4.9-
triagassiro[6 & onddoamdecane,  (240)

(2&??1: ﬁﬁ?ﬁ%hfy&?a@@ﬁggﬁ-“&ﬁ-ﬂrl}ycgom-1 -cyclohexylmethyl)-9-(4-
(4cmetietiaroingeadignivighenylady) prergiretigl)y hAdry | met hyl ) - 1, 4,
tri%?.aspiro[5.5]undecane,

(203) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-(2,4-difluorophenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,

(204) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-(4-(2-(N,N-dimethylamino)ethylaminosulfonyl)phenyl)pyrazol-4-
yimethyl)-1,4,9-triazaspiro[5.5]undecane,

(205) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-(4-methylaminocarbonylphenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,

(206) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(4-carboxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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triazaspiro[ 5. 5] undecane, (241)

(3R) - 1-propyl -2, 5-di oxo-3-((1

R) - 1- hydr oxy- | - cycl ohexyl met hyl ) - 9-

(3, 5-di methyl - 1- (4- (N, 18 AUG 2005
N- di met hyl am nocar bonyl ) phenyl ) pyrazol - 4-yl met hyl ) -

(2(%'9?{) 9- 1‘(3qu a:ﬁ.ﬁglrgkgilé%'@d&?ﬂg%h)‘dgw 1-cyclohexylmethyl)-9-(4-
amﬁwrmmhpnylr@euhyl) -1,4,9-
i @eah@xy) phen;lll met hyl )-1,4,9-triazaspiro[5.
<25’§>u2 ﬁi@ﬁbiféﬁé@ﬂéﬁ“@%ﬁﬁrfjvcéomq Seforxyhiethyl)-o-(4-
3(rﬁemiekmp9taninnoaénbbayb)pWIMw) - ikt Ouriiazabpirof. 6)undeeane,
iro .
2P ¢ ?aﬁ%;ﬂaﬂﬁzf"%%oq's%% )45 DOSRK Sl Y sy D -4
(N¢methyd-N-(2- (pyrldln 2-yl) ethyl)amlnocarbonyl)phenylmethyl) 1,4,9-
trléf;j’a’s?ﬂﬁgﬁ)b §Méphenyl methyl)-1,4,9-triazaspiro[5.5]u
(2{®s) - 1(% utyl-3 Serdioxer3s((1 R)-iehyslioxi-d payciahexy nethyl)8e(4-
(41(byr|rolid|n 1- ylcarbonyl)phenylox¥1)phenylmethylz -1,4,9-
tri é Qteg(g ri azaspiro[5.5]un
(2(BS) - 1(®R)>r1>buty’il a5etlnoxcm~33«1 R)-etiyirbyy-d poyic)otiexyndthyl)-9-(3,5-
Bl SRR IBERY! MBI A obsg s Sbhddene,
(213s) - 1(%Rbﬂ;bm2| 2, Setliox@r-33{ 1 R)-rrehyelyox-d yicjorexy Bnethyl)19e(3,5-
dl@emwﬁ 4t'r|fla?rometh I henylg?ﬁ/razol -4- Imeﬁrsyl) -1,4,9-

am no nosul fonyl Jy phenyl ) pyrazol - 4
trlaga%p uniiegage triazaspiro[5.5] undecane, (248)

(2*13)5) 1(BRpAMUtYl-D ScHioxe-33{ TR chiyixykyra tdyelotexy Prethgll)19e(3,5-
d"@?ﬁw&ﬁe(>€¢“ﬁ§}}°a‘¥8r‘eﬂY'QHYﬁ%‘??HW)""letEYB 1?‘} |9az aspi ro[ 5. 5] un

triazaspire[5. 5]L£Mécan6 AUG 2005 (249) (3S)-1 -pro pyl-2,5-
|
ChPhyi BRI S S ot gyoheetyy 9165
dime yﬁ-dr@ hyglp umg%me )()zgeg/ «1nazaspsro[5 Jundecane,
215>)ut yl (§R§1 OBuwloz 8- dné}x& {k ((1R)~1- hydroxy-1 cyclohexylmethyl) g -(3,5-
Z

duggh’,))l( af’pgr Q}I@X{Bag?gégeyq nl{)ﬂ)ﬁy q-trlayasplrofy%fundecéne

(216ut y1 {2Rp1ebudyle2 9-diBx&-36(( fiR}-Hyydtoxy-1-cyclohexylmethyl)-9-(3,5-
B LoieRs Rni R ety 4.-

triazzmpirolg. Slundegane,) - 2, 5- di oxo- 3- ((1

@5y 1- hYSRAWutyIcY 5L 6% 8L (BRI Lhydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-cyclopentylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,

(218) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexyimethyl)-9-(3,5-
dimethyl-1-(2-phenylethyl)pyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(219) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3,5-
dimethyl-1-(1-benzyloxycarbonylpiperidin-4-yl)pyrazol-4-yimethyl)-1,4,9-
triazaspiro[5.5]undecane,

(220) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(cyclohexylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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9- (3, 5-di net hyl - 1- phenyl pyrazol -4-ylnmethyl)-1,4,9-tria
zaspi ro[ 5. 5] undecane, (253)

(3S)-1-(2-butynyl)-2,5-di oxo-3-((1

S) - 1- hydr oxy- 1- cycl ohexyl met hyl ) - 18 AUG 2005
9- (3, 5-di net hyl - 1- phenyl pyrazol -4-ylnmethyl)-1,4,9-tria

(2?3@0' ro(bﬁﬁ)’\ﬁ] Hg@gﬁ?&oxo@g‘yﬁﬁ) JrhydroxysTroyclohexyimethy)-6-(3,5-
Pr\)ﬂ’r'b(('krb'lﬁé Wﬁ?'&ﬂmlyeﬂdlmyj)wr%ﬁpy eyl { cane,

truéZE@ﬁlr [5.5 unde2ca 9 (22
A R e T Bt
(44(25169droxyethylammoc(:jarbonylépl'zeznylo>iy%pr|1enylmeltr;yl)91 429- N
i 0x0- me ro

t”t(‘}g%% g#i%# %g?uﬁ yl)-1,4,9-tri azgsgl rg%/S 5] ugdec(:ane
(2@3557) (3B)- 1ibbtyl 215—dl080€3 61 B)-2-hydrosyrdxgyatohexylmethyl)-9-(4-

?Xﬁﬂéﬁﬂﬁbﬂ&hﬁwwhé‘nyﬂngﬂ{yﬁ' L R4 3RRI28bpiroTb HidRGEEHhe,
(Z%é‘a) 1- @) irbutyb2 & digyo3-(J 8)-d Huerex riyclohexyingthy -9 (4-(4-
méthylsulfonylamlno henylo )phenylmethyl) -1,4,9-triazaspiro[5.5]undecane,
iy ohem ety IC L 85 ) gt ool HIAS R yran.
4"?’)FflbtW)i9‘13)5-UWbybh@hﬁhmyfado)-@flmh)ﬂ) -1.4,9-

ittt SAREERE 260) ) SE?:”{' N i

(226) 1- hy(@R)xdybutyk2 A-diexryd-(td Rinirhy 0(()4-1 -(3,4,5,6 tetra%ydropyran-
“ Qggia&ﬁyﬂ’é?ﬁﬁé‘w%%imi“ eI cheyirhegharael
tflR}é\ﬁPl AuRdecaRee | ohexyl met hyl ) - 9- ( 4-

fjinp er()BR)Clele amsnomben«h Ret1hlydroky4-3;4,5|Gashydedpyran-

tﬁﬁggg%ﬁ gr% @%g%@ﬁ;@%%slaé’irfo&%’r@&?yl %hg{w%lmethyl)

1,68-{rivzaspivo[Spflangégarest yl am no) phenyl net hyl )-1, 4, 9-tri
(2??25"5"1@535 fhgﬁy@??&%xo s;f-f( -1-hydroxy-1-(3,4,5,6-tetrahydropyran-
4ﬂ})rr@-tlm¢)19d \B- dtrra@tbvbhéhm.ﬁﬂweyhybammocarbonyl)phenylpyrazol 4-
H'ngiﬁé suhbéeaﬁ@car bonyl) phenyl met hyl ) - 1,
(Zégi) 1r@%3138%{yg5% a gZ {’(Q%‘? 1 éyc?ro;y-1 -(3,4,5,6-tetrahydropyran-
4-3))n‘ibthwieé(ny(Mlearbokmr@nyldxq)ﬂhdn)y%rﬁe’(w}) -1,4,9-
triéézlégapg mlﬁﬂigg‘ et hyl oxycar bonyl ) phenyl net hyl ) -1, 4,
=T ITO undecane, -

(230) (3R) butyl- 2 -dioxo-3-((1R)-1- hydroxy-1 -(3,4,5,6-tetrahydropyran-

4-yl)methyl)-9-(4-(4-methylsulfonylaminophenyloxy)phenylmethyl)-1,4,9-
triazaspiro[56.5]undecane,
(231) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentyimethyl)-9-(3,5-
dimethyl-1-phenylpyrazol-4-yimethyl)-1,4,9-triazaspiro[5.5]undecane,
(232) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-
(4-(4-methoxyphenylmethylaminocarbonyl)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(233) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentyimethyl)-9-(4-
(4-methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
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1 8 AUG 2805 (265) (3R)-1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 1- cycl ohexyl net hyl ) - 9- ( 2-

(4- et hyl am nocar bonyl phenyl oxy) pyri di n- 5-yl net hy“ ,
4,9- triazaspiro[5.5] undecane, (266) AUG 2005
(3S)-1-butyl-2,5-dioxo-3-((1

(2?% 102@&2)‘1}(?&1%5?&@%? {(?RP‘ liyc% 8§1 1(&yclopentylmethy!)-9-(4-
(4rGasbaxyn dagthyl)- ‘tgéﬁnazasplro[s 5]undecane,

(268¥P) - 1 (taRt)Ml-pr%p?tdlsnd@xa -3-QIR) A ﬁyc'l?ro JZEHéth))I ,%89 s((l¢(4-
mgﬁwr e n% goxy?W%g{ﬁyﬂy G}éz)asplro[’s 5]undecane
(288%) - 1- (aaow-pmp@l-m&moxa-a@((eRy41nwdmb< 2-néthylpropyl)-9-(3,5-
B L AOFEN AR L PAGNH S ST bty By cedeien”
(2(53)3) 1 -(8R)yi-ppyl-2jSestioxa-3-{{§ R)-di-hydroxyZemieshy) prapyh-9-t-(4-
Q?ﬁgﬁdﬁsﬁﬂﬁd&% RYPRthiBiNylgL- 1. 4, 9-tri az

t”g%mf @ﬂ%degagggsoxo 3- hydr oxymet hyl - 9- (4- (4-
(268§ hyl qmgchdwnzlaoa@wlm Y RMIERYdraRy- 1V éycldhekyfmbthyd20-(4-
<4(r§§£hygrﬁu ey TR BRI L% 2. y1 et hy ) -
trigzd4spinofs. 5]undecane
(28], "\ ABRIACBIR LB RSN RPASRYAER) Aldyadndle fnbilyo-
(33%%% MhﬂwcwhsxﬂpwlsaZOM(methulm&Qrknazasplrp[ﬁrélunyle;cane
(240 3R)-1 r I2 5-dioxo-3-((1 rox clohexy methy -9-(4-
(4@2“}0@(?%%}?}?]“ n%%?r%o%g%%gheny?methgl) 1? ﬁ 9-’ é 3
trié2ddpi lrirl;'){55 mdla@nyphenﬁleget hyl) -2, 5-di Zx?43 ((1
Bl R b Y SR TR ol S o
(3@dimthxbfﬂW(Nyfﬂ%me(wdmmaftadrwphenwbmcfamlwmétbw
5[%@] éhn% triazaspiro[ 5. 5] undecane,
(Zixy) 1 h)ﬂa prppyl -2,5- c(i)l)g(g-t h{(1?={)21 t?yddrlogy-1 cycchhexylmethyI) 9-(4-
éthw BI85 i@@[@r gﬁaémyl oXy
S RV o el 1A o LGS -
(4Fk)1ethdxyda|dmoyly[pheoybb<y)”p¢wywmmyl))1 9,9¢Hiagdspiro[5.5]undecane,
248§ hY! 8RIACHBONY I5PRERY R PISHN TRERY ke tefto-(3-(4-
carboxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(245) (3S)-1-propyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-
cyclohexylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(246) (3S)-1-propyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(4-
methylsulfonylaminophenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(247) (38)-1-propyl-2,5-dioxo-3-(2-methylpropyl)-9-(3,5-dimethyl-1-(4-(2-
(N,N-dimethylamino)ethylaminosulfonyl)phenyl)pyrazol-4-ylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(248) (3S)-1-propyl-2,5-dioxo-3-cyclohexylmethyl-9-(3,5-dimethyl-1-
cyclohexylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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triazaspiro[5.5]undecane , (277)

(3R)-1-(pyridin-3-ylnmethyl)-2,5-dioxo-3-((1

R) - 1- hydr oxy- 1-

cycl ohexyl net hyl ) - 9- (4- (4- met hyl ani nocar bony! phdrf AHG 200
phenylnethyl) 1,4,9- triazaspiro[5.5]undecane, (278)

HEF) - Ry P R TG B (4 (+
methyrlsLdibaylamlopahsr}ylnxtépba@ylmetmd)a1 Ao94riazasgirp(d.updgoane,
z@s%f) 1- PBL 2?15@6 o0 4??1 pyridin- 1
apeéﬁwl@ﬁgﬁpewwyﬁﬂhm%ﬁwwpw 9lundecane,
(2:?3?1 az asgbggﬂ@-ﬁ SHivxdeg-48 S gh%ﬁwi”sl %?i?ﬁfgpylazol 4( ylmethyl)-
1 h{ﬂzéﬁplﬁ ﬁ ﬂ?‘i’%ﬂ‘?&nyl oxy) phenyl net hyl ) -
(252§l 9- t BRIz butyhyl) &), SHditeaaB€( 1R )¢ B-8YiiraxyR)-cgclohexylmethyl)-
%t 'hheihﬁ ﬂgﬁﬁl&{@yr&&gjl @y]rﬁefh%d‘f R%!frihzaspiro[5.5]undecane,
(2(53 ( N- Hp&)-dx{2ebutyapity?, §-ginxey3-66B) phbyigioxit hoyglohexyimethyl)-
9 Y%'Saélﬁ%gﬁ%pi ?héﬂ\%@?@i@pﬁylﬁgﬁﬁb ‘( 3@-trﬂazasp|ro[5 5]undecane,
(2569/cl ot{@,@ﬂn@@t}y Ry ((g-s) cyclohgxylme%y -9-(2-(4-
rééhyl@typhbameem ﬁ}rmrgyﬂnahsswomﬁ%mwnear bonyl)-1, 4, 9-
(2%)?&5 z ?3@§)3 g@ty{;ﬂ&d gfgggv‘;‘ #Teﬁhy pl)opyl) 9-(2-(4-
plignyloxyptieayethyylc# Sxteiay aspitdi§ 1S]urtdecane,
TS A R L
mthwyahelﬂ)ethbloéoé 9-taa2%smr&55f5 decaaet thereof. 7. A
(257 rrraq%@)ncsb 2'536§kbl3leycﬂé’rﬁ€¥ylrﬁéﬂg'l-9 9-
_ r| aza ohe q,ﬁd?iﬁnea der %%vecof the formula (1)
E’&S‘Ffﬂ gylpgery az sdi’JQ d¢CanBoni um sal t
(258%r eof(3sanl -buiykRedioferRofcloexyimatity-denethyt-8t (8-
phdl§iER pheRFIntEtndi 4 ¥ 8-tHB5 &5 0P8 5lundecane,
(259) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(2-methylpropanoylamino)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(260) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(2-methoxyacetylamino)phenyimethyl)-1,4,9-triazaspiro[5.5]undecane,
(261) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(2-phenylacetylamino)phenyimethyl)-1,4,9-triazaspiro[5.5]undecane,
(262) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(2-(4-fluorophenyl)acetylamino)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(263) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexyimethyl)-9-(4-
(4-methoxycarbonylphenylaminocarbonyl)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(264) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexyimethyl)-9-(4-
(4-methoxyphenylmethyloxycarbonyl)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
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8. A chenoki ne/ chenoki ne receptor regul ator conprising
the triazaspiro[5.5]undecane derivative of the

formula (1) according to claiml1, a quaternary

anmmoni um salt thereof, an N-oxide thereof, or a 18 AUG 0%
non-toxic salt thereof as an active ingredient. 9. An

(26?2”} Cf(Qgé &;ﬁ?{‘é '5°&‘io r1eﬁ\fc1}89% 1%y Al fmethyl)-9-(2-
(4vrne \MoRe p&@m bm@ ir-5- ﬂme&)d) ¢4.2osi nophi I i ¢
trid2edpiRfes Birddcanenephritis, nephropathy, hepatitis,

2%%%?Lk&b§%1@3?l“§’3&%em- i BR el Pt oo

cabbxy Ir}rﬂeﬁymygjmyﬁ'geWyDe‘r A19-triazaspiré[6blundedane,

(2h7 L her d8SHAfsph ardons SR RO bBISRS-EBE L on,

m@amylammapprb@s\glmnytoaymenyhna&!yaﬂ 4, Qatﬂaaaqpnrm[écﬁ]undecane,
rg}n;ne (gg§ |1c%lﬁgﬁz )S%”Boﬂﬁe )}W'e o@p{l ses the

zaspl ecane deri‘vati f ormul a

metwlm@@paihQ@les\e@mxu)merwlraatMrhé&trmnlur%@an@ecane.
2t59}ar eof(asyn %typzlsd@ok@@twndwpz yﬁ’né 44sal t

mﬁ@w‘%@osarsqq%@p?\%@x i e@nyunbéﬁ?a @Zaéplréigtﬁveg%qane-

(270e f or(88)-d-Hutyl-2 SedioxoH3rigydroxgiathyl-8-(4a(4quat er nar y

et {IBEaRary LS B itib it 3L FbeasefbigBlundecane,
(2dpi c arfast) 1ﬂm:t{b2 6wn;oﬁ(pyﬂdmvﬂ;JMmd@ameethmgﬁﬂm
mgfhglpcirﬁm @?FH%Z I;Jh%nXWx Hgﬁ'ne yge[ ﬂ'@tnazasplrﬂ Fﬂupdecane,
(24851 1 0dABrBUHL2 B @Y TIPSR
méﬂiyiéfjrfr\]hb&arﬂdﬂ@wmhsclﬁg( Cl'térhyle rhéeth I)F’S@rg-ﬁ@zasplfd%rﬁ]tmdecane

- paft R el pReBy i) da- - S Ui whvarony-1-
cyckteixy methyl)@-@t-(4esetisylachinomarbanyyiphenyloxyyhbekylmethyl)-1,4,9-
trig%%ﬁﬁ;oig wﬂ]tétcghgnune di sease, transplant rejection,

ression, cancer netastasis or acquired
(27fhune (3B)i1cphenymeimth2oimgioxot3-(4 Riotpydraxy¢ BR) - 1-
cyR IHH(—:J @né;th‘? )-@X@r-f-h{elr@ ladriREETBNYy %henyloxy) henylmethylp 4,9-
tnp¥as1plr4) é%&urﬁee 9- (4- (4- car boxyphenyl oxy phenyl et
(275) (3R)-1-(2-methoxyethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-
cyclohexylmethyl)-9-(4-(4-methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(276) (3R)-1-(pyridin-2-ylmethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-
cyclohexylmethyl)-9-(4-(4-methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(277) (3R)-1-(pyridin-3-ylmethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-
cyclohexylmethyl)-9-(4-(4-methylaminocarbonylphenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(278) (3R)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(4-
carboxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
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triazaspiro[5.5]undecane or a pharmaceutically
acceptable salt thereof. 12. A conpound
(3R) - 1-butyl-2,5-dioxo-3-((1 R)-1-hydroxy-1-

cycl ohexyl met hyl ) - 9- (4- (4- car boxyphenyl oxy) phenyl|
[)-1, 4 9- triazaspiro[5.5] undecane hydr ochl orli BdgEE%S

(2%% " BQS@-@@%M?&.&&W? T-okfiERs gﬁheﬂh h-9-(4-(4-
mewarelngﬁqua@y enylpxy)phenyime y|)1 9-tr|azasp|ro[5 5]undecane °
9-6RitiBOXYphenyl oxy) phenyl nmet hyl ) 1 4 9-triazaspiro[5.5]u

BB 2 BB LB b B RARL B e
metbuylammooarb(on&l@)hehymy)dhehy&nemwm4,E-trlezasplro[s 5]undecane,
(251); %;))I’(]y Wg%x@%hgﬁgﬁ%ﬁe 31' Iiyoiogf' 1{&clohexylimethyl)-9-(4-
(4¢(N-bydropye m]yd)phenydn&y)phyuvlmﬂthyib-nd% -as an active

trib P[5 Blundecane,

(282) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(4-methylaminocarbonylphenyloxy)phenylcarbonyl)-1,4,9-
triazaspiro[5.5]undecane, or

(283) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(4-methylaminocarbonylphenyloxy)phenyl)-1,4,9-triazaspiro[5.5]undecane,

a quaternary ammonium salt thereof, an N-oxide thereof, or a non-toxic salt
thereof.

7. A pharmaceutical composition comprising the

- triazaspiro[5.5]undecane derivative of the formula (1) according to claim 1, a
quaternary ammonium salt thereof, an N-oxide thereof, or a non-toxic salt
thereof, as an active ingredient.

8. A chemokine/chemokine receptor regulator comprising the
triazaspiro[5.5]undecane derivative of the formula (1) according to claim 1, a
quaternary ammonium salt thereof, an N-oxide thereof, or a non-toxic salt
thereof as an active ingredient.

9. An agent for prevention and/or treatment of asthma, atopic
dermatitis, urticaria, allergic bronchopulmonary aspergillosis, allergic
eosinophilic gastroenteritis, nephritis, nephropathy, hepatitis, arthritis,
rheumatoid arthritis, psoriasis, rhinitis, conjunctivitis, ischemic reperfusion
disorder, multiple sclerosis, ulcerative colitis, acute respiratory distress
syndrome, cytotoxic shock, diabetes, autoimmune disease, transplant rejection,
immunosuppression, cancer metastasis or acquired immune deficiency
syndrome, which comprises the triazaspiro[5.5]undecane derivative of the
formula (1) according to claim 1, a quaternary ammonium salt thereof, an N-
oxide thereof, or a non-toxic salt thereof, as an active ingredient.
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10. Use of the triazaspiro[5.5]undecane derivative of the formula (|)
according to claim 1, a quaternary ammonium salt thereof, an N-oxide thereof,
or a non-toxic salt thereof for the manufacture of a medicament for prevention
and/or treatment of asthma, atopic dermatitis, urticaria, allergic
bronchopulmonary aspergillosis, allergic eosinophilic gastroenteritis, nephritis,
nephropathy, hepatitis, arthritis, rheumatoid arthritis, psoriasis, rhinitis,
conjunctivitis, ischemic reperfusion disorder, multiple sclerosis, ulcerative colitis,
acute respiratory distress syndrome, cytotoxic shock, diabetes, autoimmune
disease, transplant rejection, immunosuppression, cancer metastasis or
acquired immune deficiency syndrome.

1. A compound (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-
cyclohexylmethyl)-9-(4-(4-carboxyphenyloxy)phenyimethyl)-1,4,9-
triazaspiro[5.5Jundecane or a pharmaceutically acceptable salt thereof.

12. A compound (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-
cyclohexylmethyl)-9-(4-(4-carboxyphenyloxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane * hydrochloride.

13. A pharmaceutical composition comprising (3R)-1-butyl-2,5-
dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane or a
pharmaceutically acceptable salt as an active ingredient.

14. A pharmaceutical composition comprising (3R)-1-butyl-2,5-
dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane * hydrochloride
as an active ingredient.
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