DESCRI PTI ON TRI AZA SPI RO [ 5.5 ] UNDECANE DERI VATI VES AND DRUGS COWPRI SI NG
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relates to (1) a compound represented by fornmula (1) R2 0 ,VN (1) O
(wherein all synbols have the sane neani ngs as defined hereinafter.), 10 a
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various types of cytokine. IR i vi i nflammati ons are found
topically and differentiation, mat i rple“he | i ke of |ynphocytes are
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15  compound represented by formula (I), the quaternary ammonium salt thereof or the N-oxide

thereof, or the salt thereof.

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

20  chemotactic and activating abilities and strong heparin-binding abilities. At present, it is
considered that chemokine is related to not only the control of infiltration of specific
leukocyte at the time of inflammations and immune responses but also the development and
homing of lymphocyte under physiclogical conditions and migration of hemocyte precursor
cells and somatic cells.

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

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

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

cells imigrate from the fetal liver into the bone marrow and then into the thymus gland and
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cytodifferentiate under thynmus environnment. The T cell which received cl one
selection mgrates into secondary |ynphoid tissues and takes part in an

i mmune response in the periphery. The Langerhans' cell of the skin
activated and differentiated by capturing an antigen mgrates into the T
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monocyte and macrophage into glomerulus in a rat anti-Thyl.1 antibody glomerular nephritis
model (Kidney Int., 51, 770 (1997)).

Thus, chemokine receptors are greatly related to the control of inflammation and

tmmune responses through a mechanism in which they are expressed at certain specified
30  periods in variously specific cells and the effector cells are accumulated in a region where
chemokine 1s produced.

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

35 HIV is completed in a CD4-positive cell which is a principal target cell, HIV repeats its
proliferation in the body of the patient and, sooner or later, completely destroys T cell which

takes charge of the immunological function. During this process, the immunological

function is gradually reduced to cause fever, diarrhea, lymph node enlargement and the like
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t akes charge of the imunol ogical function. During this process, the

i munol ogi cal function is gradually reduced to cause fever, diarrhea, |ynph
node enl argenent and the like -2 various immunodeficiency conditions which
are apt to cause conplications with pneurnocystis carinii pneunonia and the
| i ke various opportunistic infections. Such conditions are the onset of
AIDS, and it is well known that they induce and worsen Kaposi sarcona and
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25  binding of SDF-1 to CXCR4 preceding HIV, thereby depriving HIV of a foothold for
infecting cells.

Also at that time, it was discovered that another chemokine receptor CCRS, which
is a receptor of RANTES, MIP-1a and MIP-183, 1s also used at the time of the infection with a
macrophage tropic (R5) HIV (Science, 272, 1955 (1996)).

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

35 Based on the above, 1t is considered that the chemokine/chemokine receptors are
deeply related to the inflammation, immune disease or HIV infection. For example, it is
considered that they are related to various inflammatory diseases (asthma, nephritis,
nephropathy, hepatitis, arthntis, chronic rheumatoid arthritis, rhinitis, conjunctivitis,

~
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(Nature Medicine, 4, 72 (1998)). 35 Based on the above, it is considered

t hat the chenoki nel chenoki ne receptors are deeply related to the

i nfl ammati on, i mune disease or HV infection. For exanple, it is

considered that they are related to various inflammtory di seases (asthng,
nephritis, nephropathy, hepatitis, arthritis, chronic rheumatoid arthritis,
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hydr ogen, al kyl, hansubsﬂAtMﬁed aIkyIC3aIkenyI ( yayl &)cl oal kyl, =0,

and =S etc., the linking gr (L2): a sin bond or a dival ent
substituted or unsubstituted of fr 10 atons selected fromthe
group consisting of carb nitrogen, sulfur, oxygen, z is a basic
group containi ng one orfRndilgzbasi c radical (s), a R3Z is an acidic group

cont ai ning one or nore acid radical(s)) are useful for inhibiting platelet
Goscr et Pt Rhe Heabu Al BGRt BtoBrndt Ry 1Qee kol Bidoniiee, qbebant,
(CHz1Y R Yulfuy) progidedhbatei eastnanectom vbf2'e isecaclon, ndsépéhdsermbwc@p Bi” isxart®n.)a or
gl ngRlleI Eoﬂﬁdﬁ%e&' thgjspﬁolﬁEWé forggadk I %;au%g%/?tzut - ggctﬁtleﬁyrl%ly Q]St?onallyvée partly
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20 nitrogen, sulfur, and oxygen, QZ is a basic group containing one or more basic radical(s), and
R*? is an acidic group containing one or more acid radical(s)) are useful for inhibiting platelet
aggregation (ref. the specification of W0O97/11940).

Furthermore, it is described that the compounds of formula (Y)
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oxo etc., QYis -NR2-, -0-, -5-, -S(O- or -S2-, X 1is a single bond, Ci1-3
al kyl or Cl1-3 alkyl substituted with oxo etc., YY-ZY ring is phenyl,
napht hyl or hetero aryl, and wherein the 5 definition of each synbol is an
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affinity to CCR. Therefore, it has been desired to provide a pharmaceutical product with
improved metabolic stability, liver and systemic clearance, extent of bicavailability or affinity
to CCR for clinical application, very meaningfully from both the standpoints of medicine and

25  economy.

DISCLOSURE OF THE INVENTION

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

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

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

The present invention relates to the followings:

35 1L A compound represented by formula (1)



15 0 wherein R represents (1) ring 1, or (2) Cl1-S al kyl, C2-4 al kenyl or
C2-4 al kynyl optionally substituted with 1-3 substituents selected fromthe
following (a)-(i): (a) -ORS, (b)- COR6, (c) -NR R8, (d) -CONRORLO, (e)
-NR11COR12, (f) -NR13SO2R14, (g) ring 1, (h) =NR15 W=NOR16 R5-R13, R15 and
R 6 each represents (1) hydrogen, (2) d-S alkyl, (3) C2-8 alkenyl, (4)
C2-8 al kynyl, (5) ring 1, or (6) d-S alkyl, C2- 8 al kenyl or C2-8 aI kynyl
optionally substituted with 1-5 subst |R2uent§) selected fromring 1 and
-0-ring 1, R14 represents C 1-4 aIk g if ring 1 represents (1) C3-15
mono-, bi- or tri-carbocyclic gryl t|aIIy or fully

saturat ed, or (2) 3- to 15- nmefber |-cyclic hetero aryl
containing 1-4 nitrogen atons, 1-2 plrrB and/or 1-2 sul fur atons
which may be partially or fully saturgt/ed, ring | may be substituted with
1-5 substituents selectedfrom(l q - aIk |, (2) C2-8 alkenyl, (3) C2-8

al kynyl , ( 4) hal ogeerein(%)rempsants (1) 6)ngr1| mg (2) CQ ﬁ)alk)ﬂﬂl}l 4 (18nyl SRC2-4 @Bynyl

NR19R2, 5 -
ol 2NR27R2 %’B@%&g %%tlt% ) foﬁli';&/znga@@%c@&@g ((Jog-)
al kyl, C2COR®alc eIﬁBmRoﬁd) IR yrg) - tC@Ra |(§> sS(D:tPut dd) vwgﬁ fh)5-NR ",

substl tue(r;)tsN gll@ct ed fromthe foI I ovm ng (a)-(e): (a) hal ogen, (b) ring 2,

- day -
Eg%)r esents Elg h?gg}g (“é% Cfiac e rR%FI”tS ((133 7@%% zﬁk%ﬁ%ﬁ %ézgﬁkenyl

al kynyl, @%)Ca-8 r@kﬁ}yl O(YS) (s CloB (&l RyIS, alGP 8K keloaly] @F @B&HQ,HWI’@JXﬁhonaHy
optional I %sftrltuents sel ecte fromthe foll ow ng

(a)-(f): %{Jgi‘?‘iﬁﬁtw‘ ?’b*}lg%t&f’“%%se‘?‘j 0 T8k8R39, (e) hal ogen,

(f) =NR40 R3 and Mrem&@htsr@b#@ﬁ@hbsn@-lA al kyI 25 R36- R4 each represents

hydr Q@en or CI éd‘?rhrwl(}fl reﬁpetsérﬁgefll hﬁ@%dntomﬁd d’lv' {rihcarﬁ &cmﬁﬁlr%l é’glcﬁll ﬂgy be

represents % carbocyc IC é
parti al | ypastialhupr Jullasametesd, Ofdﬁ) (32)t0:§5 m@nhgﬂﬁrﬁﬂfﬁére i- n@;’n@l-c}’cthp he@’fo aryl

tri-cycl '@onlf'eﬁﬁl‘ﬁgol @rMﬂrog&loﬂbﬁisn'leQ okgbnitbiQ 380/ RT REBuifhr 2ty %'ﬂ:haﬁn‘ﬁg%e
and/or 1- tons ich may be partially or fully saturated, ring 2

may be su%‘#lmre@ﬁ%ﬁtlﬁmie% substituents selected from(1) d-S alkyl, (2)
hal ogen, (3) - OCH3ag (4naycyfidstifubdd withd - 53sul:(sﬁ)ueﬂ@:§éﬂecteﬁ7ﬁomNW@R@&H{{/BIZ)

(ORigs W@@&?&g@ ] Rog FERER  Chh R0kl SN
NR¥R* (10) -COR (11) (:001:-;2 (12) -CONR®R*™, (13} -NR¥COR%, (14) -
sozNR”R“, (15) -NR”SO;R:’”, (16) -N(SO.R™),, (17) oxo, and (18) C1-8 alkyl, C2-8
alkenyl or C2-8 alkynyl optionally substituted with 1-5 substituents selected from the
following (a)-(e): (a) halogen, (b) ring 2, (c) -OR¥, (d) -NR*”COR*, () =NOR¥",

20 RY-R* and R**-R* each represents (1) hydrogen, (2) C1-8 alkyl, (3) C2-8 alkenyl,
(4) C2-8 alkynyl, (5) ring 2, or (6) C1-8 alkyl, C2-8 alkenyl or C2-8 alkyny!l optionally
substituted with 1-3 substituents selected from the following (a)-(£f): (2) ring 2, (b) -OR™, (¢) -
COORY, (d) -NR*¥R¥  (e) halogen, (f) =NR*,

3% and R*! each represents C1-4 alkyl,

25 R*.R* each represents hydrogen or Cl-4 alkyl optionally substituted with
hydroxyl,
ring 2 represents (1) C3-15 mono-, bi- or tri-carbocyclic aryl which may be
partially or fully saturated, or (2) 3- to 15-membered mono-, bi- or tri-cyclic hetero aryl
containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or 1-2 sulfur atoms which may be
30  partially or fully saturated,
ring 2 may be substituted with 1-5 substituents selected from (1) C1-8 alkyl, (2)
halogen, (3) -OCFs, (4) cyano, (5) ring 3, (6) -OR™, (7) -NR**R*® (8) -COR*, (9) -COOR",
(10) -CONR™R" (11) -NR*™®COR"Y, (12) -SO.NR™RY, (13) -NR™ZSO.R™, and (14) -
C(NH,)=NR’*,
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-6 5 10 15 20 R41-R52 and R 54 each represents (1) hydrogen, (2) C1-8 al kyl,
(3) C2-8 al kenyl, (4) C2-8 alkynyl, (5) ring 3, (6) -ORSS, or (7) Ci1-8

al kyl, C2-8 al kenyl or C2-8 al kynyl optionally substituted with 1-3
substituents selected fromthe following (a)-(d): (a) ring 3, (b) -ORSG (c)
- COOR57, (d) -NRS58R59, R53 represents Cl-8 alkyl, R55-R59 each represents
hydrogen or Cl-4 alkyl, ring 3 represents (1) C3-8 nono-carbocyclic aryl

whi ch may be par tRBRY amct Rf%ﬁabhre;ﬁ&feﬂlfﬂﬂ)%l@dr@gen( ) C&-Sal@t}‘@}@ﬁ-iﬁmﬂ;y&)l ic

hetero ar 54 agen
sul fur at %%‘ré \%ﬂ‘ W%ﬂ‘g (62 (E'Ils‘alg (72 s% aztétj%(lg?ne‘g td%r@ %ylﬁg 7P Bona%y
substit utteuhst\theld vt Bldfsubaltgcnttse eCRQd fremrtés évitfsm(lg)(a)h@ddr(@gemg 3( 121)) -OR'S (¢)

al kyl , C?g @k yﬂlli9(4) C2-8 al kynyl, (5) ring 4, or (6) C1-8 alkyl,
C2-8 aI keny or’ ynyl optionally substl tuted with 1-5 substituents
sel ectbed fromthéiﬁaﬁnlww&kﬁ)alw,: (a) hydrogen, (b) -OR60, (c) -NR61R62,

(d) - CONR63R64 (¥ RSN%Q%%%m(Mde@ZE{@& 1,(9) NR69COOR7O0, (h) ring 4,
(1) cyano, R60-R67 and R69 each resentﬁ}loébcrro gen, Ci1-8 al kyl

al kenyl, or C2-8 rgv&%gﬂresemdléﬁé MOBSEH sk Whigh ooy b RVI“al t &”
al kenyl ofatifz@ted, &l kyriys ,meniibelﬁ@i fhoﬁ@{lﬁ;@l&ﬁHétSropit@hW)ntalngl didmitrog@ atbars81-2

| oal k th.1- f, Cl- |, ,R3 and R4
eyl 92 ¥ Tt b 1oL SRR PPl i shali e
g)z/cgoml tyl ' or(%&rlﬁgqidnﬁgt beaclbstutzﬁpd e-)stxhritsoii()) dnyh ogen, (2) Cl1-8 al kyl, (3)

al ken 2 -

al kynyl op%ll onal Ie/ [%é[)g%lﬁ% EM dm%ﬁ %9988 %l(%{lyh}e(%g%s%kg C??S%%{lﬁlé(s)
fol | owi ngrifgay, ©€)(©6) (&8 rallad. §2-F wikerydenXyA-8 allenyi |0rﬁgosalkyep}rté§@m% with) 163- 15
ggtnar ” gjsub@t'ituéﬁtb SEIREPO TR Hife ﬁﬁl}rzﬂv ﬂ’ﬁ“(a‘}lﬂ) @rorg%?r@ﬁr bga‘} gy)hgf%ffgﬁg ) 30
cont ai ni nGON’!l i =t(rebé‘i%65§f5-)&m N% o%@%es 9% B 51{“2 3 4ul} Girangt om{

whi chygmay be  parPalf yunarRP bkl 18 prlebimdd ﬁgdrogemgcﬁsnﬁyylpejzs& bﬂltdn?rut(ﬂdcwzgt h
1-5 of -Ole C 1-4 alkyl or oxo, Rr71 represents hydrogen or C ]| -4 alkyl,
4 a\mmnl um sal t thereof an 1 T-oxide thereof, or a salt thereof.

R and R” each represents C1-4 alkyl, C2-4 alkenyl or C2-4 alkynyl,

ring 4 represents phenyl, pyridinyl, or C3-8 cycloalkyl,
ring 4 may be substituted with 1-5 of C1-4 alkyl,

a quatern

20 R* and R* together with a carbon atom to which they are attached, form C3-8

cycloalkyl, or R and R each represents (1) hydrogen, (2) C1-8 alkyl, (3) C2-8 alkenyl, (4)
C2-8 alkynyl, (5) C1-8 alkyl, C2-8 alkenyl or C2-8 alkynyl optionally substituted with 1-5

substituents selected from the following (a)-(c): (a) ring 5, (b) hydroxyl, (c) :CO,

ring 5 represents (1) C3-15 mono-, bi- or tri-carbocyclic aryl which may be
25  partially or fully saturated, or (2) 3- to 15-membered mono-, bi- or tri-cyclic hetero aryl
containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or 1-2 sulfur atoms which may be
partially or fully saturated,
ring 5 may be substituted with 1-5 of -OR", C1-4 alkyl or oxo,
R”! represents hydrogen or C1-4 alkyl,
a0 a quaternary ammonium salt thereof, an N-cxide thereof, or a salt thereof.
2. The compound according to the above 1, which is selected from the group

consisting of

(1) (3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonyl-2-chlorophenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5. 5jundecane,
35 (2) (3R)-1-butyl-2,5-dioxe-3-({ 1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-(5-oxo-

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

-7.



2. The conpound according to the above 1, which is selected fromthe group
consisting of (1)
(3R) - 1-butyl --2,5-di oxo-3-((IR) -1-hydroxy-I-cycl ohexyl met hy])-9-(4-(4-
met hyl am nocar bonyl - 2- chl or ophenoxy) phenyl net hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] unde
cane, 35 (2) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxyl
-cycl ohexylnetliyl)-9-(4-(4-(5-0x0- 4, 5 -di hydro- | , 2,4-tliiad i azol-3
iyl))(p ;l(emoxy)pf(eﬁyllbmiel ElsdhOxohJé(lRS It iyidr@zasptiydbnftyi3-ox 4} 4- (?d (eca?e, -7

3) (3R -1 yt 4- (4-( 2-
met hoxyetf§ I'qg’ﬁl?leﬁl@%%r%’oca F?néj églP%R %3 héﬁ%)?’ %ﬁ}eﬁr\éﬁnﬁqﬁg? yﬁ?/% 1,4,9- tri azasp
iro [5.5 tpamdec[érfdpnc(e@ne(, 3R) -

1- butyl di ox E](R% mwe r
met hny$u2(f inyl amo(?ng- (g i i{% eno% 1§B%W% %9%{%&1}{184?(%0@4 45§as(§)| ro[5.5] und
ecane?d (Isythytal:d)fonmlamm@t%rmeﬁwgmhwwlphel(y(lImerhyl) 1,4.9nyigzasrijo( Si SJundecane,

- (tetrahydsopyra 3ﬁ MLBLH‘ﬁtiWJd)im% quﬁ 16}9%)%9 l(fi:ltﬂahydmpyran 4- yl)meth 1)-9-(4-
-yl ) carbonyl - 2- re ph enox% phen trl azasp %
] undecane@‘(@&ro idin- ] yl carbony! methoxyp enoxy)phenylmethyl) 1,4,9

(3R) - I-bUﬁMkasFLréfS-ﬂuma&((lR) | - hydr oxy- 2- et hyI butyl)-9- (4 (2 met hoxy- 4-
]:I'Sngetez)al‘l (é)?u( 7) f O(g}i qr%utﬁofg%?gxxoyg ?H?{r}yll }'rlrj%tr(r)%f eghylblityl? t{4 (2 %Bxy G0 155
S) - 1-ilgut yrlnemyﬁuHorqﬁmﬁlopﬁeﬁmymhlepylomﬁiy))— D4 O4tria2aspebfoXyadecane,

ot hy| sul 90| am aaphsnay BARYLIPE Al 1gkegy Pol hi82ARRbRAS- 5] undecane,

- hydr oxy- me@v@ukfgm@mmpphwa) epytateHyl )y 1.9, 9¢ diazaspiro[5.5Jundecane,

(4 (2- ety pr opybigatigm) aniagone q:@) TSR DRI B Ay S o

triazaspi 5.5 undecane ((1
“(tet rahy@r OYE ﬁ_pgp;w )j;ﬁ@pﬁylp)m@_p guy methyl)phenylmethyl) 1 4,9-
(4- (Zﬁmtﬂamhg @Bﬂ Jjaaddeamy/| am no- 2. - net hoxyphenoxy) phenyl net hyl ) -1, 4, 9-

triazas | c

(3R 1 bu 93 52 BRSSR0E s ey ey By e

met hyl ani @e@mnbtbmlplr@}é)qmbys)lpltahwq-z Iyeth@yphémxayhengh&tisuhdgeane, (11)

(3R) -1 -but %Qasﬁ réSd%Q Ssoand (1R) - 1- hydroxy 1- cycl ohexyl met hyl ) - 9- (5- (4-

met hyl am noca b % Eenoxy entyl 1 4,9-triazaspiro[ 5. 5] undecane, (12)
(3R) - 1- butlpd - 2, 5 obtgyl(% Ryota-IrjdRdxyh 5{%%1%@5@%%@%&1)) B (4- m

gg hx(/|12c§im fnen@pa%h@ﬁmc@lytmﬁeﬂw)@tuym1z4slmflzasp?rd[s Isj@decaaBi ro [ 5.5] undecane,
(3R) - 1- butyp - 2, 5-GRILWEYIE 2ioxor3 (YR dskpdr Opic Ly orbsaimathy M ex ¢y 1 ) - 9- (4- (4
- et hy] ﬁmemymaﬂasdmmwmn@wpymﬁwp %r&]tzhlgplnb{iﬁhlﬁde&ﬂérl a zaspi ro [5 .

5] undecanﬁlupn(eélﬁ) | ((3%5)1(% tl p%'thJE ?f'} )qX11,d30 2/010{16);}l!%ﬁul}’fj%i(éll-(“r-

- cycl ohex
sul f onyl amﬁﬂwmrmnmaybcbutme)m)gy)hw@tlﬁ Szmazpbpio][5.55)dackeane, and (15)

(3R) -J5 pepky! - 2, Saah axQiedi-g 6 dRxd-3 MRH AydraGy F ONF3ek ERE Y d et 1§ 8- (4 4a-

methylaminocarbonylphenoxy)phenylmethyl)-1,4, 9-triazaspiro[5. SJundecane,

(14) (3R)-1-butyl-2,5-dioxc-3-({1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-(4-
methylsulfonylaminophenoxy)butyl}-1,4,9-triazaspiro[5.5]Jundecane, and
(15) (3R)-1-pentyl-2,5-dioxo-3-((1R)-1-hydroxy-1i-cyclohexylmethy])-9-(4-(4-

30  methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane.
3. The compound according to the above 1, which is selected from the group
consisting of
(1) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
cyclopropylmethylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro{ 5.5 Jundecane,

35 (2 (3R)-1-butyl-2 5-dioxe-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-
2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane,
(3) (3R)-1-butyl-2 5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy)-9-(4-(4-
methylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4 9-triazaspiro[5.5 Jundecane,
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30 nethy | am nocarbonyl p henoxy) pheny Inmethyl)-1, 4, 9-tri azaspi ro [
5.5]und ecane. 3. The conpound according to the above 1, which is sel ected
fromthe group consisting of (1)

(3R)-I-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-cycloliexyl nmethyl)-9-(4-(4- cyc
o propyl methylam nocarbonyl p h enoxy)pheny | nethyl)-1,4, 9-triazasp
ro[ 5.5 Jundecane, 35 (2) (3R)-1-butyl-2,5-dioxo-3-((IR)-I-hydroxy-]

- cycl ohexyhymet hyl (3Rr9- 1@14&9142 saﬁwy((1&)mehyhms>y5pm&@emémg@myl)nsetwci Yarbod

9-tri azasg RaPhIge @a{‘@m‘/ ety ) RIS SRt hy) ) - o- (4 (4-

3R)-1-b
get%ylan?@ﬂocarbdﬁynIZMHgEhéxh@hnhQ@W@ﬁhhm@bxy1cydohwqhnahy)9(4(40ﬁbl

(393 buf I BRI £ OSBRI R el b st oy

rfet hiy phenyBRi) eyl 3,prbowd- béf IR ) bydroxvt 1 Sytiohedampihy Of 5(4-64-tarhdec ane,

5 R
I( Lug yl) )22 gthg}%};(hengxy)g) 1e y]rne IJ 1,4 9~ t{la Cf’(gﬁexli/ndeca -9-(4- (4- ]
di met hyl atnocar b6 11)rbt;zylrr%t5 wphé T?é@‘ﬁw?jbdme&hy@ -£4- aegb@mb [5,

5] undecang g.diefi§lpheRoxy aqé‘&heé\/ methyl) 1,4,9- tnazaspiro[S 5]undecane,

R) - | - but 2 5- d ok 4 (acarh
2! et howyhfinony) Lﬁéﬁw i b K5l S Rk e o P
(3R) -1 bugarber:- Bnchtlw«@pﬁer(oécbzﬁb)heﬂlylmy@npxyngtmmbﬁhpsmhmchyé) 9- (4 (4- car box

e SOl Y EBEaaRe R Ul Ly Rol L bReRaRY Al el uggingape. (D

car boxy- 2mﬁw@hnﬂ¢pheﬁpMbehahyDlnhﬁﬂymmﬂmﬁ459%nukaﬂasplro[5 5] undecane, (9)

3R)-1-b |
(30 L ook 2, oo do P2 S okt e,
(3R) - I - bu(4ywc %oml@%wgm( (lqcﬁybqnﬂﬂ}r@n@smlnenatréttthﬂgn}dﬂr %pry&za&plrcz{ii yjyrdeqane,
z'|4) C9rcfl(g r1] 3R) 1-propyl-2,5- dloxo 3-((1R)-1- hydroxy 1-¢ %!clohexylmethgl )-9-(4-(4-

ycl opro

5. 5] undecgl y g_rgm(aiqg‘lonyq%arrngt %%Q)?)?%%gnyﬁ thhgﬁ 1 X 9: tr;azasplro[S SI]L?nZdaeganler ol
(3R) - 1- prpml 2, SE63M)axoutPh-Z, (Sldii)xol-:u-fﬁﬁ/ldir)o]xbiydreﬁ)ydzlc@hlehyﬂtde‘nWI) 9-(9-(¢4- (4
di met hyl a(r:gr oxya% ?ﬁ%?lyc%xggﬁ%tx ﬁ%%%ﬂ%’%%f{)) PQQ)FIQ(I za@s QP’S' g]undecar?e triazaspirof

5. 5] undecan
R) - 1- but y(132 5- di G0-13bytyrRp-dicxry s ObRY- I-hydyexo hepylopentyphdthg)-0 444~

0 tha 55 d
‘gig) 3R) %ﬁ@%%ﬁﬂé&%&?@ﬁ%‘fﬁﬁﬂwh%t %sbfrb@zﬁjggﬁc%mt h]y ;J;] ega?z »

20 car box¥ i met hGR)phHsk S @?W?ﬁ@t}‘ﬁyll wdlow bWPlpﬁﬁfﬁﬁlﬁiqﬂﬁ[lb%ﬁﬁﬁdecane
(14%) (3R)2cdrbﬁ,gytyiemo%y§h&lb lﬁ‘lhﬂﬂgl')ll Mdf@ztsyplko[gmmrﬁi@emeyl et hyl) - 9- (? (5 ;1
car boxy oxyp X riazas oy
(3R)-1- but’?f‘b @%831 %%91(?%10)10 Eé ?‘%ik/"ifdg f"t}’e‘lf‘ ?\'awgql%ﬁ{ﬂfaﬁ 42@31 ﬁg't?ﬁy‘l"') 9- (
4- (4- cycebpﬂmnybmﬁtmywmmnn@@mbm@myhnahaamhmmwgmﬁmmxybmhﬂhymmbthyI) 1,4,9-
25 trd@azagpi ol ;; ngs:s (16)
3Rél f‘&%s%g S T d hyd - 4-yl hy])-9
( ) (16) (3R)X1?but§f§ 10?\0 3- -( 1Rr)olxe1/ydro>£3}-?t({e?rax Jrg]g)yr;r?g -yl )mg/th))/]r)r%t(-fly] )-
(4-methylaminocarbonyl-2-methoxyphenylmethyl}phenylmethyl)-1,4,9-
triazaspiro[ 5. 5Jundecane,

(17) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-y)methyl)-9-(4-
30  (4-isopropylaminocarbonyl-2-methoxyphenoxy)phenylmethyl}-1,4,9-triazaspiro[5 5Jundecane,
(18) (3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl}-9-(4-

(4-(2-methylpropyl)aminocarbonyl-2-methoxyphenoxy)phenylmethyl}-1,4,9-

triazaspiro[5.5Jundecane,

(19) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-ylmethyl}-9-(4-
35  (4-(2,2-dimethylpropylaminocarbonyl)-2-methoxyphenoxy)phenylmethyl)-1,4,9-

triazaspiro[ S.5jundecane,

(20) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methy!)-9-(4-

(4-isopropylcarbonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5Jundecane,

-9-



(4- met hyl amlnocar bonyl - 2- net hoxyphenyl net hyl ) phenyl nethyl )-1,4,9- triazasp
iro [ 5.5 Jundecane, (17)
(3R)-I-butyl-2,5-dioxo-3-((IR)-1-hydroxy-1-(tetrahydropyran-4-yl)In
ethyl)-9-(4- 30

(4-1sopropyl am nocar bonyl - 2- net hoxyphenoxy) phenyl nethyl )-1,4,9-triazaspiro[5
. 5] undecane, (18) (3R)-I-butyl-2,5-di oxo-3-((]

R)4- | -2hyd[ - L -(t R)ahmdgzppyrca&&3 Y{ORYEL-Byrpx P4 {(etrahydropyran-4- ylimethy]) 9-(4-
§ ) I_ ((,iz :Elggi % 2&@8@? ﬁ%{@’ég}ﬂg’o“ l%g?’n %enoxyt)]ﬂx%ggwqpyﬁy)l% st azasplroﬁ ]undedane

R) - | - but y{222, 5- di (6RQ-13bityFRp- dleﬂwm-r(ﬁm I-kydrexy-atedrbpdropyrad-dyy ) ey Dypk- 9- (4
i 43(52 5. dg4 1S%Qrﬁ9¥lcarbowlgl%inﬁ62c é}} ggslenfxx)éathﬁr&(lmehhgn)o )9 thlazaqlpno 5h§/]}ﬂ51defa12[3 9-
tria. Zasp(29[5. 5] &Bdelcb.lrte,l(izbt)xt?( 3 1R)- 1bh|3tt$rbX32156@1@13@111681-‘(-6’5)1113)11}’1) 9-(4-(4-

| - hydr ox I

sop)r/opyl Z%arrtx)oer( % ﬁh%}ﬂereno 4m¥welh@$ t)ligdséﬁo[tsgsj%@daeganef o[ 5.5]undecane,
-9 (21) (BR) 1-butyl-2, 5 oxo 3 -((1R)- hydroxy 1- (cyclopenten 4-yhymethyl}-9-(4-(4-
(3R)-1- buéé:fbo)%: DethoQ¥ e%nkﬁ) Bérrylm@t}hSiT)QXzy91tr1££a@]§1hﬁ|ﬂ)’5qﬁrﬁiéh’£r@n 4-yl)net hyl) - 9-(

othyl) 1.5 o rngzsag ol hSESB SV B 11,038 NSI0) P RSN Bl s

( 3R) -1 buinyihy 2y neli a3 Hed:R)ybity NyIge O xyazhs it @S rqdmyddtarepyr an- 4- yl ) met hyl ) - 9-
4-
g4-i sopr o%(/ﬁpcar bo@%) ar li"[Pﬁlozé dlo}fchog/lp})ﬂ h }(]))5( 5”;%(13 CyFIﬁE?Wyﬁ[l)ethi’ )49 @ ﬁ" azaspit-o
[ 5. 5] undemath‘@lan’ﬁnﬁmbonylphenoxy)phenyl)ethyl) 1,4 9 -triazaspiro[5.5]undecane, and
3R) - 1- b I 9-(4-(4
S s oy F e hy@“ﬁ‘iéﬁ%%gﬁﬁw SRl ?2@2&%"?%?%‘%% (e
(24) (3R cqbwypnoxy)pheny ethy]) 1 ,9- trlazabplro[s 5]undecane
- - 2, 5tali ox0- 3- ((11% dohyslin@atedr(iye It@@@m@m- %fﬁéke)lmt‘ hy C) =ik g, (:é 4 alkenyl

(grgfxy (29re a&%’@w@, ?tﬁﬁly'%e ﬁ%‘; ijﬁ ”' eﬁﬁrgfﬁeﬁw i ﬁﬁq“@a\gefm

10 et hyl dwishme ardaningk Bhéa&fmeyl)lbmewb)wé.w 9 tr| azaspl ro[ 5. 5] undecane, (26) (3

::2) ;1|m- bl;?clkarg gn)C/“ fﬁ(e P mé{gdll}lg) ccolt@ﬂﬂg; %X%le a|b§¥n§l Ogv é%%rf&%l@%zémelo(f]su&flﬁtéeﬁg (Fiet hy
nd ecane, riagd 1(12RZ is -COR" , OX0, or —NOR , m which R'? and R* have the same meanings as

(3R) -dg bUi M ed i 'a‘B%SQe:f ((I R) - 1- hydr oxy-1 -cycl ohexyl net hyl )-9-(1-(4-(4-
car boxyphenoxy) p% Yethyl)-1, 4 9- trlazasplro [ 5. 5]undecane. 15 4. The
conpound @ccor di n?j % 60117]5\@“ bsgarding (ghibeabavirl, hergn ¢ lsaskyane o€aulistipapengl

or C2-4 ahhg/mﬁh REUHst ORI @AOINED)=NBRE, ir=MRch R‘Oand NORIfe the sihé gleafBes R S
and R16 hgv{e hel b’%\? gTeanl ngs as defined in the above | 5. The corrpound
accor di ng®tg AR EHBP%e 1. wherein at | east one of substituents of ring 1 in
Rl is -CGR12, oxoThcacommeEISacwm“\gnocﬂmEbavamgwﬂaﬁixhavleamhzmsﬁmabsfemnitmg& as
20 dezfé negn é Sg.b(? ? . 6. The conpound according to the above 1, wherein
at | east uents of ring 2 in R is -CCR44 or -C(NH2) NCRS4 in
whi ch R448and RSMhah@mﬁ@tgahﬁommﬁlmgsvmgh cmprisesd asrem hetiveboygsedient, the

compound represented by formula (I} according to the above 1, a quaternary ammonium salt

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

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

ammoniwm salt thercof, an N-oxide thereof, or a salt thereof.

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

is a CCRS antagomst.

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

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

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

- 10 -



7. The conpound according to the above 1, wherein at |east one of
substituents of 25 ring 3 in R is =0 or =S S. A pharmaceutical conposition
whi ch conprises, as an active ingredient, the conpound represented by
formula (1) according to the above 1, a quaternary anmonium salt thereof,
an N-oxide thereof, or a salt thereof 9. A regulator of a
chenoki ne/ chenoki ne receptor, which conprises, as an active 30 ingredient,

t he conpogbichduepresesned B%yfofr@ihmmﬁac(cb}dlﬁgﬁﬁﬂﬁlalﬁlvé 0, 1 heatad@Meanbmodium salt
guat er nar oxi de thereof, or a salt thereof.

¥
10. The r%ﬁWPgnD&‘8Fm5a%ﬁgﬁgﬁr%gwlﬁgﬁ8 ine receptor according to the above
9, which 11.s a CCR&amdfporispgonidibg (A Rharamemntal, aalhlch:ommpssmadmnﬁlmermo to

orevent | op ARAA Aol SRALTEALLAY of AL ATRLEY ¥r 3. BSA3EToTUDOLONC), &

di seases, i clency virus sch
reper fSUS|mtmnquwrammcawm@alrtelsﬂpecrfamroNyomd@tthﬁ@Q %ymdﬁdmofshock acconpani ed

by bacterjal =1 nfee bohe LhARBLES oMEbhidST) %coalahgstga@b%bo\o@'lcm @g@’nbﬁﬁs

as an active ingredi ent, ( conpoun resen ormul’a

accor di ngamEophe sgholherent, @Ht%ﬂf@rtﬁéﬁ‘%? . oyt iRersal for fbm@mé@ﬁﬂctugﬁwom COHRSde

t hereof, Qfiacwngal t thereof 12. A nethod for antagonizing CCR5 in a manmal ,

whi ch conprfées admnistering to a manmal an effective anmpbunt of the
conmpound of forrmula (1) according to the above 1, a 5 quaternary anmoni um
sal t ‘ItcherEetfailecameshkipmrd@fthhe’rveﬁﬁon or a salt thereof. 13. Use of the conpound

of formula (I) acgo n t he nar

Chereof . an N oxi foteharalfaids GPIfit ale el bhet HEFRM 0 & dromerccrs
ant agoni sthered® Det ai | ed descrlptlon of the invention In the specification,
Cl -4 al kyl means K I

speci fication, iﬁg&@%thﬁ%Q%hscﬁgﬁﬁNlInQH%¥+aHﬁ?Opg?ERgE?Qﬁﬁﬁbgm{@rBgﬁgxyl
heptyl, olespyyl, @ﬁYh§dﬁﬁﬁﬂﬁh@?@%f 15 In the specification, C2-4 al kenyl means

etenyjs propenyl TrD el BekeifRtibS O0RY alkBRfIe@Eans! Behe p%d%ﬁiy]f'tﬁ@édypfbr 1%1&
al kenyl ans etenyl, propenyl, buteny], pentenyl,” ~hexenyl, heptenyl,

octenyl of¢i®bner thereof. In t he speC|f|cat|on C2- 4 aIkyny| means et hynyl,
propynyl, butynylInothe sgifcaén,t G28eafkenyinmehes seeg fprepdnyhnbut&34 8padtkny |

means et byl BLABNIYdcrer Y5V bl RETEYNY! . hexynyl, “heptynyl " octynyl” or

In the specification, C2-4 alkynyl means ethynyl, propynyl, butynyl or isomer

20  thereof.

In the specification, C2-8 alkynyl means ethynyl, propynyl, butynyl, pentynyl,
hexynyl, heptynyl, octynyl or isomer thereof.

In the specification, C3-8 cycloalky! means cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl or cyclooctyl.

25 In the specification, C3-15 mono-, bi- or tri-carbocyclic aryl, which may be
partially or fully saturated, represented by ring 1, ring 2 or ring 5 means, for example,
cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclooctane,
cyclononane, cyclodecane, cycloundecane, cyclododecane, cyclotridecane, cyclotetradecane,
cyclopentadecane, cyclopentene, cyclohexene, cycloheptene, cyclooctene, cyclopentadiene,

30  cyclohexadiene, cycloheptadiene, cyclooctadiene, benzene, pentalene, perhydropentalene,
azulene, perhydroazulene, indene, perhydroindene, indan, naphthalene, dihydronaphthalene,
teterahydronaphthalene, perhydronaphthalene, heptalene, perhydrcoheptalene, biphenylene, as-
indacene, s-indacene, acenaphthylene, acenaphthene, fluorene, phenalene, phenanthrene,
anthracene, spirof4.4]nonane, spiro[4.5]decane, spiro[5.5]undecane, bicyclo[2.2.1}heptane,

35  bicyclo[2.2.1]hept-2-ene, bicycio[3.1.1]heptane, bicyclo[3.1.1]hept-2-ene,
bicyclo[2.2.2]octane, bieyclo[2.2.2]oct-2-ene, adamantane, or noradamantane efc.

In the specification, 3- to 15-membered mono-, bi- or tr-cyclic hetero aryl

containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or 1-2 sulfur atoms m 3- to 15-
S11 -



xn the specification, C3-8 cycloal kyl nmeans cycl opropyl, cyclobutyl,

cycl opentyl, cyclohexyl, cycloheptyl or cyclooctyl. 25 In the

speci fication, C3-15 nono-, bi- or tri-carbocyclic aryl, which may be
partially or fully saturated, represented by ring 1, ring 2 or ring 5 neans,
for exanple, cyclopropane, cyclobutane, cyclopentane, cycl ohexane,

cycl ohept ane, cycl ooctane, cyclononane, cycl odecane, cycl oundecane,

CyC: ododeganberedy floabd, ilﬂeeﬁlﬂe-,cyd)tcha‘éﬁi hl@ﬂ&@?ﬂﬁﬁnnﬁ Q)@Bhlﬁpglaba:d@ﬁﬁnﬁ;Z oxygen
cycl opent ene pLen 0QC ent adi ene. 3
cycl ohexaﬁtogﬁéng’%rgrgﬁg% W?“C f‘%ge{j al¥|gl g hﬁ}l r?%télﬁe $Ed.38 re‘?{te%ﬁngeﬁ@fy fing )
per hydr openg dlegmmg 5 mzunllseﬁe expmpkwdymialzuhmdmola md‘ezm)@ tepeazmedpmamie,rlef,ridﬁiwdan,
naphthale , t a :

per hydron ﬁamﬂ éﬁhgnﬁﬁgt %ﬁ%ﬁube%ﬁ@ roﬁg%% gng&%ﬁ en Vgﬁ Hmathmphmm

i ndacene, tlnonym@actéw@mea@e reodht lgraenls, tl@é@%apﬁ@ﬂh@ﬁ@e ﬁnr@@&nerfeaa pednapeatine,

phenant hr 6ngyia,ift NEASE0 %, ScQJaHi‘Q[zé}:uﬁlF] not'ﬂ?a'ﬂ?azo@ | ighAns] dﬁ%nﬁme thlazepme
spi ro[ 5, 5] undecane, blcyclo[2 t ane, i cycl o[2. 2, 1] hept - 2- ene

bi cycl o 3tMadigzcepeariadolsi dspiy % 11 ff 8Bt ’fn@f\éfa“ Hibprrdprang bepgpthigrbene,
bi cycl of ZISabaiz@mlo@maaedltmﬂapammne mﬂﬁzdll@l’cﬁlﬁiﬂimm ﬁ;ﬂ@ulﬁ@lﬁle lqnmbneme urine,
SpeCI ficat ero, ar ﬁj

cont ai ni n@fltﬁﬁﬁzlﬂﬁ rpggécﬁ“%t B?Jrg“hyfldén XS}'QIEHX%WSWBQ”&W&?% © 1C‘?"§lﬂﬂe‘f ul?ené%{’gﬁﬁ'ler n
3- told5 bdikotivadude, ebkzbmdazolyi chromete,i boyokémnd) etearoxaeyine,c batmixadingpiesd
nitrogen : o] a Lfur whi
partlglIygéggﬁhﬂﬁ§gsa?%gﬁﬁéggkggpreggﬁgg%%g%efﬁ béﬁ%ﬂﬁnm &ngﬁ%m fhe,
means, fobensehpta, bptgmtlmcbaquqnbdmn@ol% ﬂﬁré)zmlfa et?et:aqulmee acrpfynvamb@zme

pyri di ne, dlbexiﬁaﬂaae,xmfﬁen@ d&hﬂ@nzoﬂ)ﬁéﬂﬁ%@' nﬁwn%@ﬁld&e mmsﬁh@e hbM:@Fhiin,
pyran, oxepine, hene, 5 thiopy )i ne, oxazo e, 1soxazol e,

t hi azol e, th@%@%ﬁ%ﬂﬁﬁémﬂhﬂ¢a%éﬁe“ @BF&%&F@”“ R%ﬁ@ne oxadi azi ne, oxazepi ne,

oxadi ggepi ne, thi aditharalogs, fdriiARi e fullyhsadiagsti Reto umIﬁaﬂmrftemono- bl- or tri-
t hi adi a. zepi ne henzof ur an ur an

benzot hi oﬁﬁel'ﬁe eterquagﬂg??f@ﬁlflggﬁ%ngogﬁpt%‘?”&%ap%t PREFDEomp ﬁHg ef "aﬁ‘lrr%?rf‘%e
i soqui nol hreeys, cfur epdmpleneziripne, aretidinghphablar, perrojdies.i nlmxdezolme,phmﬁimhdlme

qui noxal i Z.Oﬁ]llrg nt?i%%ll(ﬂ?e 14 4YoRhd nEtrach PAz‘Slmé%ﬁ%ﬂH&' %ﬁ?d%p ridine,
benzi m dazo onene, 'benzoxepi ne enzé benzoxadi a ne
benzot hi etﬁtwbydraém@ﬂm azBppREne, ben@(bbfﬁ'iﬂmﬁdé%pl néetralbétﬁf@awpmﬂe plperazme

Ee?zq@b aﬁail%faﬁ) rlﬁﬁdﬁ%@f ur A drlagpﬁ&mh@dl ag&h@dropaaRtifd, aZoki8ydrepyidzlee,
et a- carpol |

H acr i di ne, henF%f dlbenzof xant hene

B e b e i o roimsida e me ekt MO i orzenive
phenanthrpdmpﬁnapﬁﬁmﬂmﬂhMﬂhhmﬁpmp enﬁhﬁMn@aﬂmem ﬁéﬁﬁﬂbﬂhﬁﬂﬁnﬁemupﬁfhmahhy or
fully sat yrated 3 to+l5 ngﬂggred npqu “b¥p é d&%?nﬁc helﬁ$93?xb be

cont ai ni ng % P ogehi' & o2 6% Ons o
means, f oteteshpdrpbespingzir i onemleydr@m@ml ne tlpjyamol i nethieganer ol i dulrydrothlophenc

I m dazg)l | Brah cm)qﬁ&]ﬂ{ehg' ne, dlﬂfdh%i%yr% tr 'tét%éﬂg'dﬂ:!tﬁ‘i% yﬁaﬁt r azQfihothiepine,

tetrazolldlne pyrazoline, pyrazoliding,
t et r ahydr & hy4ipHuepipg. pepreafa’dﬁféhleainﬁydﬁ@wroaﬂ%e t‘%tfarheﬂﬁﬂﬁtﬂ’?‘éwff agigeclidine),

pi per azi n@ihydroisoxazole, tetrahydroisoxazole (isoxazolidine), dihydrothiazole, tetrahydrothiazole
(thiazolidine), dihydroisothiazole, tetrahydroisothiazole (isothiazolidine), dihydrofurazan,

tetrahydrofurazan, dihydrooxadiazole, tetrahydrooxadiazole (oxadiazolidine), dihydrooxazine,

30  tetrahydrooxazine, dihydrooxadiazine, tetrahydrooxadiazine, dihydrooxazepine,
tetrahydrooxazepine, perhydrooxazepine, dihydrooxadiazepine, tetrahydrooxadiazepine,
perhydrooxadiazepine, dihydrothiadiazole, tetrahydrothiadiazole (thiadiazolidine),
dihydrothiazine, tetrahydrothiazine, dihydrothiadiazine, tetrahydrothiadiazine,
dihydrothiazepine,  tetrahydrothiazepine, perhydrothiazepine, dihydrothiadiazepine,

35  tetrahydrothiadiazepine, perhydrothiadiazepine, morpholine, thiomorpholine, oxathiane,
indoline, isoindoline, dihydrobenzofuran, perhydrobenzofuran, dihydroisobenzofuran,
perhydroisobenzofuran, dihydrobenzothiophene, perhydrobenzothiophene,

dihydroisobenzothiophene, perbydroisobenzothiophene, dihydroindazole, perhydroindazole,
12 -



20 di hydropyri m di ne, tetrahydropyrimdi ne, perhydropyrimdine,

di hydropyri dazi ne, tetrahydropyridazine, perhydropyri madine,

di hydr oazepi ne, tetrahydroazepi ne, perhydroazepi ne, di hydrodi azepi ne,

t etrahydr odi azepi ne, perhydrodi azepi ne, oxirane, oxetane, dil.ydrofiara =,
tetrahydrofuran dilrydropyran, tetrahydropyran, dihydroozepine,

t etrahydrooxepi ne, perhydrooxepine, thiirane, thietane, dihydrothiophene, 25

tetrahydrgt, r@amaﬁne di h){@lm;yhf Wo#he, tet I!Sé%hydib iRboRyr an,dxl@dﬁ*&%cﬁﬁxmlﬁ@l ne,
t et rahydr ot e i.ne, Eﬁrh ydro Plne gﬁ? % ohe tetra. h ﬁﬁ@$20|e
(oxazol i dﬁeHé)Y ro‘éﬁ"iﬂ} Bi°s ok4. 6 T8 SO P Ay d Hly %?1 ‘”'eZ”(‘:i sé%?féi o8 zihe

di hydL oé hp@ﬁﬁdrﬁphthﬁbzla?ydihpirhn@bdiyeldn(et Imtﬁahg)dinodhpﬂﬁhyncﬁné]ytﬂalﬂwd&?@talpg@@?lime

t et rahydr t hi.azol.e (isQ rof uraz tetr rof urazan,
i ydr ox IV Eoar Bo% B angtimbarabibaRte oRivASornarAe ofhyEREREATRE 5
t et r alfy dr eoxagirogyinaichyer oopablydzimeszdiet.r ahyidy doxadbad, ne, tetrahydrocinnoline,

ai hydr oo G R, . D e iobepzothiazine

di hydr ot hpaeiagiopehoties, r alilyiirebeiizatizeke| el @mna(z@lzplm néi)hydrobenzothlazole

di hydr ot hp@ﬁgrd}@beﬁzeihﬁﬁmédm{;ﬂa&a?ehﬂ%d%wqfemylak@a@hﬁ%@@we dlhydrobenzazepme

t et rahydrot hy adi azi ne, ﬂgbﬂ‘§HP epl ne, tetrg ﬁdrotlaze |n§

per hydr ot WiTaRKBPeRRZazEP g d DI 2ReNS i‘ﬁeﬁélc sy rahyfroRRYARdEARIasi BeEpAiRscpane,
per h)/lgr i)t tﬂihﬁ(ﬂb_ﬁﬁt&l@kﬁl&pm@; phahy d”teberizhimd pbﬁlBhO{cilll']?@,ocﬁ&gidr’l:é gﬁ@t.rahyldﬂibﬁib:caﬂﬁe

i soi ndo] i ne, di enzo r robenzofu ran,..di hydrois nzof.yr an,
perhydr0|@3B3ﬂ98¥g E d|hy%ﬁﬁﬂ83 5?%?0pheﬂ5 maﬁyﬁvﬁﬁgﬁenzotﬁ’ﬁﬁﬁgﬁﬁnIne
d|hydr0|smhgmbd&hnnﬁhene, perhydm@dsﬂﬁanznmbpmphene di hyarabydrddibehmmfuran,

per hydr oi t@ﬂg‘@ﬁ]rgdxbe%z%ﬁ %:\]I-E?{ gy h/ﬂﬁ:ld'l%%zoﬂﬁatnr Z;;}Y%;aqg&ibwoltﬂ? hene dioxolane,

per hydroquin ror soqui noli
per hydr ol é@qmenmdith@lanm | ﬂlyfuwaml i wrai@n,nebeqzedlpamr Spienal abmn@dxthmlane

perhyﬂgop@gﬁga@;mﬂgmfdlhydronaphthyr|d|ne tetrahydronaphthyrldlne
per hydronapht hyri di n ydr i noxal i e,tFtraqydlmﬂut noxal i.n

per hydr oqui noxal | i1 té‘e &P ‘881 7ol PR¢-garvocyclic ary may be pamaﬁy or fully
tet rahydr@(ﬂmm&ZMprdﬂa}tB@bjﬂmdg Gqtieanazfol kximple, cyclopropane, cyclobutane, cyclopentane,

dlhydr00|nn ne, tetr J nn I erh r OGi nnol i enzoxat| i l,.an
d1hydr oben%gxazigl}le %l@c{f g o Z%it Lo%ctang c}’cﬂopen ENE, 09809 cxefie, cycléhep?e’ne

pyr azi nor cw]qﬂmﬁwcwphmdl@b%r@d)@himd@ﬂe cycloheptadiene, cyclooctadiene, benzene efc.
perh obenzoxazoj g}ﬂal Ry (% Z@t@'rﬂ H!Jé'ed %B#t}igyé?ﬁeeﬁ&@%d" Oé(ﬁl’tammg 1-4

di hydr obenzi m dazo en2|n1 azo dr obenzazepi ne

tetrahydr@b@ﬁ%ﬁ@mﬂé @P‘Mwlr ol Bz ki w&fur taé?t“iisalfyar%ﬁ@il]bfﬁ’dl moBgricHdic

benzodi Oxw%%qll&lﬁéﬂmgr1odpanz<£g>éazlecnhmrz be;trrcalawrelg aReBZ 0Xad ARl Bfms, which
dlhydrocarbazole, tetra égrocarb dr - oc§rbazolg di hydroacr i di ne,

g
tetrahydr‘6“{;{(:r‘i“d'ro?‘l%la eV hifde ¥R né“ij‘eﬁiﬁyd‘r‘yod’inﬁe ZBF4y dpj, Sxample, pyriole,
dl hydr odi beidaztid)| tmllahtdﬂ,etetl’amlr abhydoledipbedinaf pyrazing, pyrimidine, pyridazine, azepine,

et ﬁdrggkﬁgﬁﬁﬂho fffl | 191@{?1}'(&%99% gfﬁgﬁlgf(% 121:}2i thie me o a;[che 1soxazole

perh odi I oxane
di oxai ndawlﬂzbbnzlé@h@%@ﬁe mr@ﬁ?@n@?ﬁdlaﬁéﬁ@zdﬁﬁtlh‘? opafrdéazm%m@éﬁzw @*ﬁdmeplé@,c

thiadiazole, thiazine, thiadiazine, thyazepine, thiadiazepine efc.
Furthermore, partially or fully saturated 3-8 membered mone-cyclic hetero aryl
containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or 1-2 sulfur atoms means, for example,
30  pyrroline, pyrrolidine, imidazoline, imidazolidine, pyrazohne, pyrazolidine, triazoline,
triazolidine, tetrazoline, tetrazolidine, dihydropyridine, tetrahydropyridine, piperidine,
dihydropyrazine, tetrahydropyrazine, piperazine, dihydropyrimidine, tetrahydropyrimidine,
perhydropyrimidine, dihydropyridazine, tetrahydropyridazine, perhydropyridazine,
dihydroazepine, tetrahydroazepine, perhydroazepine, dihydrodiazepine, tetrahydrodiazepine,
35  perhydrodiazepine, dihydrofuran, tetrahydrofuran,  dihydropyran, tetrahydropyran,
dihydrothiophene, tetrahydrothiophene, dihydrothiaine (dihydrothiopyran), tetrahydrothaine
(tetrahydrothiopyran), dihydrooxazole, tetrahydrooxazole, dihydroisoxazole,
tetrahydroisoxazole, dihydrothiazole, tetrahydrothiazole, dihydroisothiazole,

_1_:)_



In the specification, C3-8 nono-carbocyclic aryl, which may be partiatly or
fully saturated, represented by ring 3 neans, for exanple, cyclopropane,
cycl obut ane, cycl opentane, cycl ohexane, cycl olieptane, cyclooctane,

cycl opent ene, cycl ohexene, cycl oheptene, cycl ooctene, cycl opentadi ene,

cycl ohexadi ene, cycl ohept adi ene, cycl ooct adi ene, benzene etc, 20 In the
specification 3-8 menbered mono-cyclic hetero aryl containing 1-4 nitrogen

at ons, L%tr%f:g@l@mmaem% and{iRtrdoxddiasdié ur @t@ﬁﬁdrbﬁka@m%omerrb%m%@raﬁﬁara@ml ic

hetero ar OC(RB%@H 1-4 nitrogen, atons, do %%ﬁn at ons dlor 1-2

sul fur at f ‘azgjéy BRI gAIR flﬁiw sIbaredg, e RAOR¥EEP B

ring 3I rret@ﬂﬁhydﬂ@opemaalzaﬁhe }I&Y]E}fd&?d)@(,a_zel:lde h;drliyﬂ‘rdﬂ)&adlh&plﬁel’l eemlh@drotlﬁi;fepizlel
pyrazol e, i he, ra2| ne, r i ne yri

di azepi ne'® P‘% Egﬂt ht ne’oxed"l ﬁé/,dr?qhaéﬁﬂg%e ﬁﬁla‘{fjﬁozhlflﬁlﬁf%b% an) mqrpllroélﬂl ne,

oxazolfe, ihsonapbblee, dtohohne;lcboxains,odliﬁndam d;thrhue azan, oxadi azol e, oxazi ne,

oxadi azi ne, oxaze g i e, n hl

t hl azepi ne, thi adil%azep %é&glﬂégﬁh);ﬁt ﬁg?ﬂn% %S’%n Phﬁ}g? b fRy (grgkur%gt Z]d

3-8 nenbepietrano- cyclic hetero aryl cont ai n| ng 1-4 nitrogen atons, 1-2

oxygen atons and/gypd g@ouﬁpképlﬂéseﬁ‘ﬁeﬁ”ﬁﬁz Rreanss aﬁ@'l CEXATRE R or:@ -WJH Qﬂzl' ARyl
pyrrolidi ne i m dazol.ine,  |inidazoli | ne pyrazol line, pyrazolidi ne

triazol i nwbstituiesdwith tngé is prefsrale spesidllvt et r azol i di ne, di hydFOpyri di ne,
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substitutegd with fﬁﬂ?ﬁl@butgﬁ Betizyd- 14(§1mxleﬁ3&fra)b,l e-csplebeallihythyl)-9-(4-(4-(5-ox0-
25 4 5-dihydro-1,2,4-thiadiazol-3-yl)phenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5 Jundecane,
(6) (3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-cyclohexylmethyl}-9-(4-(4-carboxy-
2-methoxyphenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane,
(7 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy])-9-(4-(4-(N,N, -
dimethylaminocarbonyl)-2-methoxyphenoxy)phenylmethyl)}- 1,4 9-triazaspire[S.5Jundecane,
30 (8) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-
2-ethoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5lundecane,
(%) (3R)-1-butyl-2,5-d1ox0-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-
2, 6-dimethylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
(10) (3R)-1-pentyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-(4-
35  carboxy-2-methoxyphenoxy)phenylmethyl)-1,4,9-riazaspiro[5.5]Jundecane,
(11) 3R)-1-butyl-2,5-dioxo-3-((1 R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-carboxy-2-

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

- 14 -



In the group represented by R3 and R4, one is hydrogen and the other is Cl-6
al kyl, C2-6 al kenyl or C2-6 al kynyl substituted wth hydroxy and/or ring 5
is preferable specially. Furthernore, conpounds described in exanple,
specifically. More preferred 15 conpounds are (1)
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35 (26) (3S)-1-butyl-2 5-dioxo-3-(2-methylpropy})-9-(4-(2-methoxy-4-

methylsulfonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane,
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sopr opyl c8%ony! atRAdphER %y Y PRSI HEY Hy gy devqonenteretsy P BEdy Biifiat ane,
(29) carboxy-2-methylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.SJundecane,
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39) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy)-9-(1-(4-(4-
methylaminocarbonylphenoxy)phenyl)ethyl)-1,4,9-triazaspiro{5.5Jundecane,
(40) (3R}-1-butyl-2,5-diox0-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
30  methylsulfonylaminophenoxy)butyl}-1,4 9-tnazaspirof{S. SJundecane,
(41} (3R)-1-pentyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[S.5]undecane,
42) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexylmethy!)-9-(1-(4-(4-
carboxyphenoxy)phenyl)ethyl)-1,4,9-triazaspiro[5.5Jundecane, or salts thereof.
35 Specific preferred compounds are
(1) (3R)~1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexyimethyl}-9-(4-(4-

cyclopropylimethylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane,
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30 (19) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-
(4-methylaminocarbonyl-2-methoxyphenylmethyl)phenylmethyl)-1,4,9-

triazaspirofS.5]undecane,

(17) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl}methyl)-9-(4-
(4-isopropylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane,
35  (18) (3R)-1-butyl-2,5-dioxo-3-((1R}-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-

(4-(2-methylpropyl)aminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1 4 9-

triazaspiro[S 5]undecane,
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R) -1 - propgby 2, 5- otBRacq =Brt§1(d, Rididxoby dr ayy1= ﬁydwglnh@w}hym@[iwéﬁ 497 Yrdeth)-8Q4-
di met hyI %%Crg[%)gcargony%ammo- -)r%ﬁ%ﬁ?p Xe}%%ts Hgny]methW) 1, 9é%hazasp1r{?[§aﬁ1?nd’eo 2 Ol u

d
E) ?Eigﬁt )2/(|2-3)2 5-di (GR@[)—I&l(tjﬂJP)—diG)dmy]:i((dR)y—]I-l%)cciy(mi)ehéqq,tc}dp&fmtehw %l)rgiet@{,ﬁg(%@ -(4- (13)
car nox unaecane,
(3R) - | Ybu‘iﬁ@%*@%ﬁ%% -yﬁ%tﬁ%ﬂ ; 4?|’téa7‘%c‘f i faReRe>. | )-9- (4- (4
car boxy- 22r®t hoxy(éRéﬁob«Wiﬂl yxpet- WR)) 11}1)%!“@1}1“H‘azlh?twmeé{%ylé]?&tﬁm]ét‘}awe@- 25
(14%) (3R)c2a|rbot9<'ﬁtﬂkth8xy§)l'féh%9 ]%n(y%a)l%l}lwgi-&%sﬂlrcﬁyghﬁﬁ%w| et hyI ) 9- (4 (4
?ig) oxy- (25)6t OXy(%R) qoéyl;utynyIJyZ 5- dloxo -3 ((IK) I- hydtrg);(ya-'%aéiglo{leoxy Imet 1yﬁ 9- (6‘40(61
( 3R) “1l5- budyhy R bndbafemr ﬁ)‘héﬂd)@))bdtylh\-ylch MI)(azlas[(lthE IS]ihMé(f;mByr an-4-yl)met hyl ) -9-(
¢ (el bV AR e e R PSR RSR  lde
S, 3R% ;,l - btl(héyﬂilyﬁnﬁmhad)t;myBlh(a;l?ch@))g}{il;np&dgp&yl &;g%ymaimf%[ﬁl 6]1}lnlxﬂea|£|§4| g/l ir’rgt gy![ )-9-(
- el 3y am “0((3%5 biage SET 03‘%@ §1Y y AR mAhH 1017 ¢ ri az
?Zpltsr gu gx@r@lx]ofptli&wyfn%;gwlbﬁtw J(%%trraawerﬁb% foadecang |of s@tstiparpoD- (4-
(4-i ggpropyl ar MagaehoRlérndseeaaxy RNasey: BREAVLIES Mdthe pl":'eséhtsi)mte'ilh@ﬁa%rr e[5
(5][ g??gﬁ?&%w acHﬁyji )ﬂl]%q.lﬂygt ﬂ%yljytft lfk&vxy a]Equno akyF g‘ne al:ﬂ(enylene and a)ilgynylene
$ |4a§ E2i gglt %rgbprr mphkd agntr%gc 21(': gﬁgylied%mt gm@dmnmm)mﬂﬂseny ldoetlbohd, 1k, Fuded
(3R) -1 - but y.%} EF’Z 5~ drlosxOrzgls( i%ﬁ)‘r) \h"r%r(s%(egf}?rated from. ‘asymmetflc c.‘arbon atoms (R-, S-
-(tetra. Iusgmicropyr Breoafigiajimet ¢nphticiger( 4ias{edecnRyr R-abiinalt dryive psopyr @m L-, d-, -

| nocaighory xbm% @Mﬁ%ﬂ?%@%&ﬁ@@ ydh?&ﬁml ’)“Eeﬁ'% fe%arat?o& (Ihcl-?x%%l?ar co%ﬁﬁo[m@- S

] undecane 0XO0- 3-
- (tet rahyIGFSOFW’ a&n‘:%n}}/q")“l%t ﬁqu_l 1b19u1(14c0mpounds rotatlonal 1some: mixtures thereof at

voluntary ratios and racemic mixtures are also included in the present invention.
In the present invention, unless otherwise specified, as will be apparent to those
skilled in the art, a symbol . represents bonding to back of the paper (that is, a-
30 configuration), * represents bonding to front of the paper (that is, B-configuration),
represents g-configuration, B-configuration or mixture thereof and " represents mixture
of ¢t-configuration and (3-configuration.
The compounds represented by formula (I) may be converted into the
corresponding salts by conventional means.
35 As the salt, alkali metal salt, alkali earth metal salt, ammonium salt, amine salt
and acid addition salt efc. are included.

Water-soluble salts are preferred.  Suitable salts, for example, include:
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5

(4-1 sopropyl carbonyl am naphenoxy) phenyl methyl )-1,4,9-tri azaspi ro[ 5. 5] undecan
e, (21)

(3R)-I-butyl-2,5-di oxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)Ilnethyl)-9-
(4- (4-(2-nethyl propyl)carbonyl anj

nophenoxy) phenyi net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane, (22)

(3R) - | - buga) oizaliammgs (ﬁo?f;)ssﬂmhyﬂr %urh)‘ (sﬁle;afaetwﬂrn@reaﬁannéaul(é geEAYhh- 9- (

4- (4-iso I carb am no met hox e hen
met é\yl I) Slaplg agnesiy s}éF‘F‘(S’f‘%J“%]S?JFfdé‘Bgﬁ%‘ g_tgpq'(a%gceuugal y acceptable organic amines
(3R) - 1- bL('e;gi t@radmahoxomdnivnd Ryiethyhyndnexyethylamyicd, afimpthe ddny,| Jyvkipeyty)anting 4- (4

i 22;” bOX s gk, PhERRXYLPRRIVL ! T 8hBYkibe 1o 4nRnblhARARRIECT O A HNLEEARE:

(3R) - & buriyﬂlwéroaydiedw@asﬁ1(1(0}1R)thc1]nehlydimo,>@giJJin(ecaynd MNopefitéi-glughpmethyl ) - 9- (4- (4
- h th

(zg;ir ( g)l-%/ o ‘(32 gﬁ%gféﬂ‘ag’)&}fﬂdpz{h?:ﬂzdxng_ﬁﬁt?%k w%teﬁ ﬁufn]{ IOS%E?S PEiQbR Rl BSREANG s,

- cycl ohexipr MIWF)mg da- sohs 05 NpaEINa @mdmgala chrrpkehb@@wmw)hyﬂrmadlde
9-triaza s%l?f el 9}15%5&@] Hﬁﬁ%%ﬂﬂ,saﬁ@@ organic aads e g acetate lactate tartrate, benzoate
(3R) - 1- but -I- rox-I- hexy yl)-9-(1-(4-(

met hyl ani it H&H}ﬂ%ﬂ@%&% % Hw) taualeal iy afisea?l%f[ta Bl bhigBes Ao
(27) 10 01uc0nate

(3R)-I-buty| I 0X0 1R) - | - hydr,ox |-
car boxyphenoxy) pheneyﬁ“é‘f%vgj %p 'ﬁsegye%rl?yagoars 5%/@[)51 ! %h (L,eé o m%¥ gafj{“ééﬂed
t her eof Zﬁtdjﬂlbeelsembhdangﬁsleatspem fied, all isoners are i ncI uded in the

present inventionp..foh ?81@?&9 eal a\lVZIi(tXll sol@ﬁ]gesra}'tk ?ulﬁmﬂw SOI@AtE@XYOFaL&W 10 o,

al kyl ene,_ al keny l'ene and % ene groups i1nclu ht or br
ones. In la@ﬂuﬂelsawatqss?éﬁﬁﬁ%aa e (& gb@f[ﬁ@ml}ﬁ“ﬁjgf efikged ring (E-,-, cis-,

trangs i solner), ABQIRRS caﬁﬁaﬁa&e rtegémdawmmw d) oA IR Eird Feferable,

i somer, (x- nf| rati.o i ast optically active
i somer (DzomLe[tgy e cartpayings dseripe aﬁxaaﬂﬁaaﬁﬁ E%rﬁfé*?« ated by

chr omat ogr aphi c s@mélabtyoammmmm :F)ldllsa)lf thmdsmmmﬂds rdpe@sntaa)lbarfoﬁﬁnw@l) gl the

equi librium corr'{Rounds r ot at |fq i somer her.e

ot o5 artpmEeRny WR R AR ko hBOTRE reket i S BRI e BIIP

t he presdﬁ? i nvention, unless otherw se specified, as will be apparent to
thosgq skilled |nR'tlt§%1ag5]kP,pms(ymgql k;ﬂ%@ﬁsﬁﬁﬁéﬁ%tﬁg hng to back of the paper

(that is, a- 30 cagnfigurat represents to front of the
paper (that is, ON¥ gﬁtﬂm?%mounfiﬁwpr%%btﬁé%rfaamaaéﬁmwwnﬁ‘wn s where

0- conf i guiigbk@ofothe BbplrRls FédireRaleddNdofRPs B GEdiBkKt Ure  of
a-configuration and [3-configuration. The conpounds represented by formula

(1) may be converted into the corresponding salts by conventional neans. 35
As the saMethods Kalprepredtain fahd congpckalls insthe preseretimlensat:t, anmoni um sal t,

i | t d |
e B erred sl 1Rt RY T brefirinfthBon TGRS (HAE] pE TR SRS
metal s (efOQOWptﬂIaS'félpdﬁWIdh@ilwﬁmdaﬁ?SCf@aqi tsexampliskal i ne earth netals (e.g.

cal cium and magngsbHIhhe REMPAINIR sFaht Dresddins@ldon &f foPRala"AE UL ic6Rbbihds
accept abl e, organi c ani nes
where “nitrogens are not quaternary ammonium salts or N-oxides, i.e, the compounds of

formula (I-1)
RZ1

0
\
7\ NJ 31
RTI_NT ><R4'1 (1-1)
NH

30 O
: -1 2-1 3-1 4-1 . 1 2 3 4 -
(wherein R™°, R, R°" and R™" have the same meanings as R, R", R’ and R”, respectively,
and N' is nitrogen, and wherein any nitrogen are not quaternary ammonium salts or N-
oxides.)
may be prepared by the following methods.
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(e.g. tetramet hyl anmonium triethylam ne, nethylam ne, dinethylanm ne,

cycl opentyi am ne, benzyl am ne, phenet hyl am ne, pi peridine,

nonoet hanol am ne, di ethanolamne, 5 tris(hydroxynethyl)am ntiomethane,

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

sul fate, phosphatgnodl theabosipoadk @ta-fofrlﬁuﬁf(IQ[)giﬂE”c@m@mlﬂ% 8. Whickagy &t €, R™’
| actate, hartr (L:Ba,, benz oate citrat.e, rret angsHi%onate _benzenesul. f onat

t ol uenesd f o i ¥t APl Al P g AIPBR atBORH, OFYuaBIRg &1 éSPrngnds
r epr esentcethpbyndsarffolnailg I} 14nd salts thereof may be converted into the
correspondi ng solvates. Preferred sgt-¥atq§ are water-soluble salts. Suitable
solvates, for exanple, include: solyateg of water and al cohol (e.g

ethanol) and the like 15 All ﬁzmepresented by forrrula (1) or
salts thereof are prefegébhent con e conpounpdgaglescri bed in the
exanpl e or salts thereof Quat RAdél ts of the conmpounds
represented by fornula (1) are nds where nitrogen of the
conmpounds represented by formla ( is quarternalized by Ra 20 Ris Cl1-8
al kyl _or C-S al kyl sybstituted with phenyl. N-oxides of {he, conj‘gounds41

r epr e8ent(edetsin Ror'mia (R ﬂédtﬂqe d@ﬁﬁ@tﬁﬁ%ﬂf-‘v\ﬁéﬁ@nghﬁ% RogeR” ofRt Had R

Corrpoundsreé'p%&'i\%%e Qﬁl@%lﬁ)’elﬁ Ql’lr@i’ltl?elﬁ hie ot aQ%fb @&ﬁamll}{@tclﬂ%iylf ‘H?%&&?Qﬁﬁlﬁé 'to?n of
e presen

t he conpounds ent invention C unds

i nvent i odMeh afl%%ﬁﬂtger(%’)“ Hﬁ}lakﬁ%ﬂﬁ’rséﬁ'a“r”é?i‘“lﬂlﬁsf‘ﬁgequeécf“leb‘il\ﬁ‘kﬁéorﬁét hods or the
net hods deschd fefarkdbxadRhes ofBRIMmbhends @TpeiS(IDf the present invention
of formula (1), the compounds wher eIEmhArogens are not quaternary ammoni um

salts or N-oxides, i.e., the cddpoungdsgéfir g4dfnula (1-1) R2-1 R1-1_ 30 1 0 0
(wherein R"'", RR -', R3 and| ave\the sane neanings as R, R2, R3 and
R4, respectively, and N TS, pi rein any nitrogen are not

guat ernary ammoni um salts or N\ rra;wﬁé prepafligd by the foll ow ng
met hods. H

I
Ri1A

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

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

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

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

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

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

25  amination of the compounds of formula (III)

R™A—cHo (1)
{wherein all of the symbols have the same meanings as defined herembefore.)

with the compounds of formula (IV)

-20-



- 19 Anmong the conpounds of formula (l1-1), the conmpounds in which any R -
R2"', R3-1 and R4-' are not a group containing carboxyl, hydroxy, am no or
thiol, i.e., the conpounds of formula (I1-1A) (1-1A) 0 5 (wherein R-1A R2
A, R3-1A, and R4-1& have the same neanings as R', R2.1, R3-' and R4-'
respectively, and wherein all of themare not a group containing carboxyl,
hydroxy, amno or thiol, and the other synbols have the sane neani ngs as
defined hereinbefore.) may be prepag’®® by cyclization of the conpounds of
formula (11) 2-1 ARO R3; A R4-1AN]! H 0 NH2 (11) N11-1 R1 1A - 10
(wherein T is C-4 alkyl, C5-6&nonp- ' [
substi tut ed with C5- 6 m)nﬂ-cajﬁbocy

ic rixig or 5-6 neﬁﬁéred nono-cyclic
Rhid? or one oxygen atom). The
cyclization is known per se an rried out by, for exanple, heating
in an organic solvent (dichloroethﬁne or toluene etc.), with tertiary am ne

(triethyl 5 difs ethlamne et aC|d(a etic acid or
Lri 11 uos dadere ekl 5 st eb§ S BaiE the g hbies & etk e GibeahPd ar 0. 1200
This cyclization T}eaethhumelmmamm e dnowh per tsh abd earc be avaige omf for eginguf. in

(l;/Pr egzelr ncf%“f%g@(% Lizat qg%%ng%gm ﬁ%ﬁlfor@ﬁet%ane "é‘;mé} 1?er1r?° %(“gpgéenc ) giegala

FoX over eccl|za garrie
wi th bhe Inxxnpeuhdso&/ﬂ@?r)emnthenprteswgemfaﬁt oerduncmﬂR'ioenRZw(RBn drlawoxyé)omhlydndfed to

N ox de. EHLHEHBGrobl i ISHSSIAYbo ARV Aesdepacti on. the conpounds

may be convert Into esired sa
Moreover, the reductive amination may be carried out with the compounds in

which nitrogen of R! is oxidized to N-oxide.
Moreover, the reductive amination may be carried out with the compounds
10 wherein R® or R* includes hydroxy.
Furthermore, the compounds of formula (I-1A) may be prepared by reacting the
compounds of formula (V)
R™A—x V)
(wherein X is halogen or methanesulfonate, and the other symbols have the same meanings as
15  defined hereinbefore.)
with the compounds of formula (1V).

The reaction 1s known per se and can be carried out, for example, in an organic
solvent (potassium carbonate or sodium carbonate efc.) in the presence of sodium iodide or
potassium todide at 100-150°C.

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

Among the compounds of formula (I-1A), the compounds where R''* is ring 1
which is not 3-15 monoe-, bi- or tri-carbocyclic aryl nor 3- to 15-membered mono-, bi- or tri-
cyclic hetero aryl containing 1-4 nitrogen atems, 1-2 oxygen atoms and/or 1-2 sulfur atoms,

25 i.e., the compounds of formula (I-] A-1a)

RZA-1 O
Y

N 3-1A
/ \ / R
R11ATa__\t (I-1A-1a)

41A
L/>,NH R

O
(wherein R'?* is ring 1 which is not 3-15 mono-, bi- or tri-carbocyclic aryl nor 3- to 15-
membered mono-, bi- or tri-cyclic hetero aryl contaiming 1-4 nitrogen atoms, 1-2 oxygen
atoms and/or 1-2 sulfur atoms, and the other symbels have the same meanings as defined

30  hereinbefore.)
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Furthernore, the conmpounds of fornula (1-1A) may be prepared by the
reductive 25 animation of the conpounds of formula (I11l1) RL-1A CHO [II1)
(wherein all of the synbols have the same neani ngs as defi ned hereinbefore.)
with the conmpounds of formula (1V) -20 R3-1A R4-1A (wherein all of the
synbol s have the sane neani ngs as defined hereinbefore.). The reductive

am nat i on is known per se and can be carried out, for exanple, in an

organi ¢ sglRNSrepdeah meqeamﬂ@amdiaahh@m@%hﬂb@andmmﬁmhtvm&m de or
acetic acu%/ or a 5 mxture eneqaf c.) inth Bresence of a reducing
agent (sodiumtriacetoxyborohydride,”— “sodi um cyanoborohydri de or sodi um
borohydri(ﬁkee;etmalbofahe OyBEs hiby o vane nich@ngeaduttfinee hawinbaforeh may be carried
out with t{hnth Qun of@ormul% ﬁkq, nitrogen of Rz is oxidized to N-oxide.

Mor eover, e B%LIII ve am na % may be carried out with the conpounds 10
wherebn R3 or R4 Thagkdiwsse laydrapioy .is Kuewhgenpr e)d tdrebe oarpediodss fof exaompheylin
(1-1A) n 0 1 (V)
' (wher el gL SRR dahick SRk B hiG R ARTRO RN Hlorh AR B bl s ofe
sane neaningse dkeredfberdafinnide mgﬁif@pml@éfaoreéuymw ftglqmt E&@dwrrmmdwbbmh@dmﬁﬁ a
(1V). Th%o&ﬁa%ya%bdrah}mfa%re&aluaq)o dﬁa@e}eg £8l4gbed out, for exanple, in

an organic solvent (pot assiumcarb te or sodium carbonate etc.) in the
presence of sodi U léOBIPOUIHHthsf@WW (lod) e eampronds Bhere 2 dearbpEot@HP t he

reactoon gy, R& r@aéﬁm‘éﬁkpwstexhs oGO ERAMARIE RRXOI, hyBidxk 0S8MoadraRlol ik Rhe R2,
R3 or R is oxlédd l\f- |de Armng t he conpounds of fornula (1I-1A), the
conpound$CRREY ﬁ’rﬂni %( nﬁa is not 3-15 nono-, bi- or

- to 15 rFé

tri-carbocyclic aryl nor nono-, bi- or tri- cyclic hetero

aryl containing 1-4 nltrogen at , 2 xygen atoms and/or 1-2 sul fur
atons, 25 i.e., the conppunds ; la\ (LR*TA- 1a) R 2A-1
TRMELEN o (-18)
NH R
0

(wherein R'"'® R*! B R*'® and R*'® have the same meanings as R, R*!, R*! and R*’,

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

may be prepared by the removal of protecting groups containing carboxyl, hydroxy, amino

and thiol protected by protecting groups, 1.¢., the compounds of formula (I-1A-1)

R\2-1A~1 0
/ N R3-1A-1
R1-1A-1___N1 A (|-1A-1)
RY
NH
0

1 1 2-14-1 1-1a-1 4-14a-1 : 1-1 21 3-1 4-1
{wherein R IAT R , R and R have the same meanings as R, R, R or R

20  respectively, and wherein at least one group represents a group containing carboxyl, hydroxy,

E

amino or thiol, and the other symbols have the same meanings as defined hereinbefore ).

A protecting group of carboxyl includes, for example, methyl, ethyl, allyl, t-butyl,
trichloroethyl, benzyl (Bn) or phenacyl efc.

A protecting group of hydroxy includes, for example, methyl, trityl,

25  methoxymethyl (MOM), 1-ethoxyethyl (EE), methoxyethoxymethyl (MEM), 2-

tetrahydropyranyl (THP), trimethylsilyl (TMS), triethylsilyl (TES), t-butyldimethylsilyl
(TBDMS), t-butyldiphenylsilyl (TBDPS), acetyl (Ac) pivaloyl, benzoyl, benzyl (Bn), p-
methoxybenzyl, allyloxycarbony! (Alloc) or 2,2, 2-trichloroethoxycarbonyi (Troc) efc.

A protecting group of amino includes, for example, benzyloxycarbonyl, t-

30  butoxycarbonyl, allyloxycarbonyl (Alloc), 1-methyl-1-(4-biphenyl)ethoxycarbonyl (Bpoc),
222



NR 31A R1..1A-1a-N(1-1A-1a) (wherein R-FAis ring | which is not 3-15
nono-, bi- or tri-carbocyclic aryl nor 3- to 15- nenbered nono--, bi- or
tri-cyclic hetero aryl containing 1-4 nitrogen atons, 1-2 oxygen atons
and/or 1-2 sulfur atons, and the other synbols have the sane neani ngs as
defined 30 hereinbefore.} -21 may be prepared by the reductive am nation of
the conpounds of formula (VI) RL-1A-1a=0 (VI) (wherein all of the synbols

have the ﬁmldﬁﬁa i,ngs 9aﬁucgeliylﬂ@atotaﬁa%d?9¢for%emzy W thge conpaHpb RSy
formula (J]V) ? ﬁ%ﬁ%l ve am ngtl&ﬂ ggﬂée and can be “carried
out, for ]&l’é}ﬁlﬁﬁé‘“e‘ilﬁil g aHiTEn LBy ﬂet@d‘iyé"fﬁ“&ﬁ"l K&, di chl or omet hane,
di met hyl f or mam deAo ro@@@lﬁlgcm@pdof oioR indliddsurfer tehemplef l:%h@yl) théthdi®enzyl,

Cyanobor RS UPHEEY B RS O B REL BT et TS orpounas

of forfmula (I1-1), Tlhehprom:rpggm ofkerbexglt hydrasy, aﬁmea grﬁnqd mdlﬁ)desftthbovRZmeRB

or R4 repandslentds rg{o 4 0(1\E t réc‘m 1; B%]l h § dr{o%x Je s \(r)eloran& , e &
t he corrpounso %5 =1B - - 55 YOr8 0S F2i'n yJB R2
B, R3.'B anmlvmonldhw@etl heTs‘éfrré}rmrﬁf Kt sPrasecRve Groma-in, O:@@m‘c szndvem Third
respecti vgj; NSast, ORGogIr OUp represents a group cont ai ni ng
car boxyl, ?}anﬁ@qewﬁtgﬁh%n?% gr thfo and the ot her synbols have the sane
neani ngs as defi nE]éF HorRphpe? a@eqlnmyowfmaémwé@yﬁgﬂxyh@w@rﬁs\imelwrknown
proteqd i NGerGE OUPST g,gmpqaé mlgg car boxyl, hydroxy, amno and thiol protected
by protec{ ng gro L&“ ecorrpounds of formula (I-1A-1) Rz-1 A-1 O N
ka ?h‘—f‘?ﬁ % R4-1A-1 NH O (wherein R-'A', R2-1A-1,

3- 1A 1Rl
R3-' A" oz? R4 Aﬂw r&lﬁ&ﬁl bhe p&aﬁmmg%adsumgslnals]dmcondumr R3-' or R4-1, 20
respectiv and wher ein r gsents a group cont ai ni ng
car boxyl , &ﬁydr oxy, gf"‘ pf(ﬁ?%‘lng Dé%‘ﬁ’gtf OI@%(S §§?nbol s have the sane
meani ngs €9 defi nihd rtmovml obefportectng group containing silyl,
15 (5) the removal of a protecting group using metal or
{6) the removal of a protecting group using metal complex efc.

The concrete descriptions of these methods are as follows:
(1) The removal of a protecting group by alkaline hydrolysis condition may be carried
out, for example, i an organic solvent (methanol, tetrahydrofuran or dioxane etc) with
20  hydroxide of alkaline metal (sodium hydroxide, potassium hydroxide or lithium hydroxide
etc.), hydroxide of alkaline earth metal (barium hydroxide or calcium hydroxide efc.) or
carbonate (sodium carbonate or potassium carbonate efc.), or an agqueous solution thereof or a
mixture thereof at 0-100°C.
2) The removal of a protecting group in an acidic condition may be carried out, for
25 example, in an organic solvent (dichloromethane, chloroform, dioxane, ethyl acetate or
anisole efc.), organic acid (acetic acid, trifluoroacetic acid, methanesulfonic acid or p-
toluenesulfonic acid efc.) or inorgamc acid (hydrochloric acid or sulfuric acid efc), or a
mixture thereof (hydrogen bromide/acetic acid efc.) at 0-100°C.
(3) The removal of a protecting group by hydrogenolysis may be carried out, for
30  example, in a solvent (ether (tetrahydrofuran, dioxane, dimethoxyethane or diethylether etc.),
alcohol (methanol or ethanol efc)), benzene (benzene or toluene efc.), ketone (acetone or
methylethylketone efc.), nitrile (acetonitrile efc.), amide (dimethylformamide ezc.), water,
ethyl acetate, acetic acid, or a mixture thereof efc.) in the presence of a catalyst (palladium on
carbon, palladium black, palladium hydroxide, platinum oxide, or Raney nickel efc.), at an
35  atmospheric or positive pressure under atmosphere of hydrogen or in the presence of

amrmonium formate at 0-200°C.



A protecting group of carboxyl includes, for exanple, nethyl, ethyl, ally),
t-butyl, trichloroethyl, benzyl (Bn) or phenacyl etc. A protecting group of
hydr oxy i ncludes, for exanple, nethyl, trityl, 25 nethoxynmethyl (MOM,

1- et hoxyet hyl (EE), nethoxyet hoxynethyl (MEM, 2- tetrahydropyranyl (THP),
trinmethylsilyl (TM5), triethylsilyl (TES), t-butyldinethylsilyl (TBDWVS),
t-butyl di phenyl silyl (TBDPS), acetyl (Ac) pivaloyl, benzoyl, benzyl (Bn), p-
net hoxybenzyl, alfid expea bany | prbRbhiQC urdilp 2oaidins’ kiGN REPesxyear hanyd:
(Trot) etc A gqrqotectl ng_ gr&%g oL_ ﬁm n |ncl$de§, fjo_r ex erligur .
benzyi oxyC@PEEnYT 20 PL2a815 BBy L BhYE M5 Vit &%KWHH@X FelAY b) acetonitrile

1- ][rFt hyl -érc,Q,%ilrt]li tﬂﬂ%ﬁmgl)aﬁiﬂlmﬂ%lﬁﬂﬁmdt ocfBpoc), -22 bR3 1 :3 tr ibf I uolr oacet ylh,

9-f | uor enyl met hoxycar bon enzyl. (13n), p-nethoxybenzyl. epzyl ox t hy
(B0 “or B tr§ el eV SL AR FyTD bRy et St B BB oo

t hi ol & ncdruabédic sbloentdxaniplaeid dyénzipt solmbdrhadqibeizy L, or netuhozf e tahyte {dldDin,
2-tetrahydr r | , .dk phe | or_ acety 5 prot ect ing
group of %gfg%x03$¥]l%§§§g%§ty?U%lgmgng&%ﬁ&{rﬁ?{ﬁn ieF@f Elﬁjetée gpﬁ%}:’%cbeosge-t}g}ﬁef,;g& (gér:lrdlif?n
addi ti on negesshry, stitheonprotedtG-A¢(r oup which is renovabl e sel ectively and
easily, f@g} gexa ErenfNIG] 9PF GroREH J}otlﬁ, u%g%]ﬁﬁn&lnﬁ:{le;@ha?f % QhALH HYE for

G oups in anic Synthesis, Third “Edition, "W][e ersci ence, New York,

1999. TheexaBipds dn apforgamyt spleenti(dighlgraughyre, éam%hyéﬁr;naﬁyfém dstyahydrafwgnosthyhi of

s Kn@wn ekt ketdRitrilEOdiofXRANR @hanbt eAc§ o Watdrher Abltalei thGebyidrtat y&dsénce(oda t he

removal of a protecting n an gmgl c gé)ndl tion, val of a
thylpylane,

ro ] 3). the. re
prot ect i nig2Ry rrswlbﬁrwlﬁaeﬂ&rgﬁgi drie INEHeRFal B a?%% oflit WYngrGup
cont ai ni ngyredlidyte, oA, €bJ ahh@giittavial (aoéticagdotealid agdgLaiy, Ikiangicnatidlercor

R A N e T R A
prot ect i nthegrengpceoyr albskadd aleplnsghiob yedgenc@nplienytphospiyneberc g arith edttal @ampldxor

. 0 AT . ‘ et i ‘ -
w150 (A AR A E IR T st e SN a1y BEEIGELE.
or it hi upalleganak) geetatectrip(triphemy bhperhigspcidpiestqdiun@daere  ahe@8C( bar i um

hydr oxi de or cal cruehyefe0xdsdthetiods ) otBér tiedr BRNAb& < SRMJM) ¢RE hemala ef a
pot assi um car honate etc. ?E{ or an, aqueous spgl ubl on thereof or .a ru]xbure
gP Hie- cr dPEeenes

t her eof aRTORECHPYETOYPAPASTRE PFERERAATY: OFT 555 ¢ Mg sleFribrd dp Ta
condi ti onProgertve (Badps ie Orgukic Syamesi2 SV axaNeveYofk) 1890.or gani ¢ sol vent

(di chypr omet hane, ,¢hl g7 L AL, dheKaNGH 'Y bR B4

© almedoéompounds of the present
invention may be prepared easily by choice of these methods.
Among the compounds of formula (I}, the compounds where at least one nitrogen

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

Rf'z 0
N 32
R
R"?—N? 4& 2 (i-2)
R
NH
Q 0

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

30 R°—Q (Vi)

(wherein R® is C1-4 alkyl substituted with C1-4 alky] or phenyl and Q is halogen.).
The reaction 1s known per se and can be carried out, for example, in an organic

solvent (acetone, dimethylformamide or methyl ethyl ketone efc.) at 0-40°C.
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ani sole etc.), organic acid (acetic acid, trifluoroacetic acid,

nmet hanesul fonic acid or p- toluenesulfonic acid etc.) or inorganic acid
(hydrochloric acid or sulfuric acid etc.), or a mxture thereof (hydrogen
brom de/acetic acid etc.) at 0-100C. (3) The renoval of a protecting group
by hydrogenol ysis nmay be carried out, for 30 exanple, in a solvent (ether
(tetrahydrofuran, dioxane, dinmethoxyethane or diethylether etc.), alcohol

(methanol or ethapg@longlife omRRMEE Bﬁfc(rhl%[hzﬁp‘?hf%orﬁﬁuﬁfl@@@!h@ﬁe%t)leask@ﬂié)ﬂ?méen

(acetone or nethylethyl ket one etc nitryl acetonitrile etc.),
(dlnethylﬁﬁﬁﬁﬁﬁﬁ Oﬁﬂélf’tbﬁﬁQﬁpmﬂﬁ ﬁ“%%@ﬁé? acetic acid, or a mxture
thereof etc.) in the presence of a alyﬁl (palladlunlon carbon, palladium

bl ack, pal |l adi um hydroxi de, platinunﬁ Xi
atnnspherlc or positive pressure
presence of anmoni um f oRTateNat 0-
protecting group containing sil N rRled out, for exanple, in an
organi ¢ sol vent which can be m xed w/t h wat er (tetrahydrofuran or
acetonitrile etc.), with tetrabutylmmoniunfluoride at 0-40C. (5) The
renoval ISCiRiPAgR BY us t e .caml gd Qu ar

in 5 an gcll?edaéqisof{/ﬂen?R (a%léﬂto%)\c g%%dmgrsgﬁﬁﬁéeép Hls"(sjl(agtfg o% olg Endh es?égmf
m xt ure ofnd Nelsabm&ens%mim Ingrivhespia agieagrangmiteosss |r%men§dé~r@x

tetrahydrghy 'b@g! éj}tafed)b th® okllf!@tnﬂ{ @ﬁtﬁ@@@mﬁéuﬂd‘s '@J@f(ﬁﬁﬂmﬁﬂel)' f necessar y, with
soni cation at he removal of g(?ﬁ%tectl up using. net a

conpl ex may be caFP?QHM@UF‘wﬂﬁp“md%&ﬁﬁﬁé &rrag dﬂ%coéﬁﬁvﬂﬁk in a suitable

(dichlor oagtahﬁn:@lvedt (mﬁhyﬂoﬁmmm &forot@t, @hyﬁh@flwxaﬁe ot-bitklalckBoberet) dh ehe
acetonitrile er eof

or csonce. DIt PRAT PRSsaUNt OrEPTBLT SRy st SrgR aFrishae aohilishe,
mor phd) i neqdigh gieitydratej perosidizep ycrdo( fod exranige,c-Fhloampertanzoe gari o poackticacet i
id, f | t
(S oat um 27y BRENE o EhI¥uE BRI 0 abh v ibiof 1 (Rhasln Bl o Rl e
presence B@tamné@l%awwpﬁuﬁ@w%@ﬁﬂ af 2‘3 ©BHeny! phosphine etc.) with

nmetal conplex 15 th@&érﬂm@mbrm}ﬁﬂw agoasmbﬂﬁm@m)&qa)uaé Bdepared bf the method
bls(trlphenyl hosp ) acetate,

aII hl ori de palladiurrl (1
trls(trlp U§Bﬁ| Lf E%d%%ﬁ?iﬁ etc.) at 0-40C. Furthernore, as
met hotis ot her than t he above nmet hods, the renoval of a protecting group may
be prepared by, for exanple, the nethods described in T. W G eene,
Protective Goups in Organic Synthesis, WIley, New York, 1999. 20 As well
known to the person in the art, the ainmed conpounds of the present
invention may be prepared easily by choice of these nethods. Anong the
conpounds of formula (1), the conpounds where at | east one nitrogen
represents quaternary amoniumsalt, 1.e., the conpounds of formula (1-2)
R2-2 0

or Raney nickel etc.), at an 35
sRﬁére of h{drogen or in the
4(4) Thellr®noval of a
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N R3-2 R1-2--N2! (1-2) Q NH a-2 25 (wherein R1-2, R2-2, R3-2 and R4_2 have
the sanme neanings as R, R2, R3 and R4 respectively and N2 is nitrogen
atom and wherein at |east one nitrogen represents quaternary ammoni um

salt, and wherein Qis halogen.) may be prepared by reacting the conpound of
formula (1.1) wth the compounds of formula (VIl) 30 RQ (Vii) (wherein R
is Cl-4 alkyl substituted with Cl-4 alkyl or phenyl and Qis halogen.). The
reaction is known per se and can be carrredsout, for exanple, in an organic
sol vent (acetone, dinmethy #ormam de or ek h¥l et hyl ketone etc.) at 0-40'C
-24 Anong the conpounds formul a (1)Pﬁ%ﬁﬁg;onpounds where at | east one

nitrogen represents N-oxige, i.e., the nppunds of formula (1-3) R2-3 O N
4 R3-3 R1-3_N3 (1-3) R4eo3<a (wherein R%,Z , -3, R3-3 and R4-3 have the
same neanings as R, Rg, and R4 xespe I'§ % and N3 is nitrogen atom

the oxidation of the c of formula{+- 1). “The oxidation is known per

and wherein at Ieast ?giggé;:ogen represents N-oxlde.) may be prepared by
oyn
se and can be carried

exanple inla sui table organic sol vent

(di chl or onet hane, chIoFGTg enzene, hexane or t-butylalcohol etc.) in the
presence of an excessive 0 dlenﬁ reagentm(hydrogen pekoxi de, sodi um
periodate, acyl nitritep=X0 i um per bor at e, perOXIdlng“ cid (for exanple,
3-chl oroperbenzoic acid or zperacetl c acid etc.), OX%\I rand nane, OXONE
is an abbreviation for potéassium peroxynoadsul fate.), Si um
per manganate or chromc acid etc.) at 20-§ C. The coapgynds of formula (I1)
and formula (IV) ghy be prepared by the nBtthod accofae 4 h& foll ow ng
Reacti on Schene 1g 15 -£25 5
= = —_
8 -1! X =
= a !
2 . . =
O1% 4 |
!
Z P -‘5"&);0 s 3|3
« K SO=< Y= < o 2
: = 2T - = o <
o (& P 4 E o
3 o ® 5
T o/ ol I
bS] K4
' R
0= 2 2|k
z I © z
L

In above Reaction Scheme, each reaction may be carried out by known methods.

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

In each reaction of the specification, the reactions with heating, as will be
apparent to those skilled in the art, 1t may be carried with water bath, oil bath, sand bath or
microwave.

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

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

conventional techniques. For example, the purification may be carried out by distillation at
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a ¢t44 ~I1IE z F2 C2 ONO In above Reaction Schene, each reaction
may be carried out by known nethods. Moreover in above Reaction Schene, the
starting materials of the conmpounds of formula 5 (VII1), fornula (1X),
formula (X) and fornula (XI) may be known per se or nmay be prepared by
known met hods. In each reaction of the specification, the reactions with
heating, as will be apparent to those skilled in the art, it may be carried

Wi th wat egmiapliericodr reBade prend, Bahhoserforngi@wayed chi@nlafo@asly WRREHc@Re0f
t he specification, e en whlchJ%g support ed
I I

| i t. my be used a .solid phase rea t I |
by pol ymeP! [FEPBinicae 58It Greneiopairgery i dec ot r oy P& ee
pol yet hyl enseghbycolunet cyromhtogempah, beaathnonoolby tdeeyssgdeatioh caf hepurnfibmioabiai ned
products e i.fi V. i techni ques. For exanple, the
purificat?%%mﬁﬁ?eﬁgkgggf?gé?%g%ﬂﬁé?%#gpﬁ+Iation at -26 atnospheric or
reduceéd pressure, Thy offieglstapiend oratardeand quihdresperdnmt e magieyt wivehtiei magabegel

or nagnesi(]mﬂ'?é,jég%tl.q:nayq;éé)lg.%}garged Wﬂomﬁ@% gography, by ion-exchange resin,

by scavenger esin, by c m chr omat ography, by washi ng or by
recrystallization. The purification may be done each reaction or after
several regeiidMBe indenki@ Ot her starting nmaterials and each reagent in the
present invention y be_ _known per se or may be prepared by kpown nethods.
Bffect of the i nvEHLH O@fhﬁceawueﬁs ke Elaﬁffimsfgwulﬁﬁ WRREROIBH. 6 O
formAG (ihe folew@nEdts MEdoweef.the Pigsent thvichgorf BInboWinitgd tiesdts. However, the
present invention is not limted thereto. Test nethods: <Pharnmaceuti cal
activity of the conpounds of the present inventions (1) Isolation of human
CCR5 geneTest methods:

<Pharmaceutical activity of the compounds of the present invention>
(1) Isolation of human CCRS gene
15 Human placental cDNA was prepared using Marathon cDNA amplification kit
{Clontech). PCR primers hCCR5Xbal-F1:
5'-AGCTAGTCTAGATCCGTTCCCCTACAAGAAACTCTCC-3' (SEQ ID NO:1)
and hCCR5Xbal-R1:
S-AGCTAGTCTAGAGTGCACAACTCTGACTGGGTCACCA-3' (SEQ ID NO:2)
20 were designed based on the sequence of GenBank 154994,
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) % 35 times) was carried out. The thus amplified PCR product was subjected to a 1%
agarose gel electrophoresis, purified using QIAquick Gel Extraction Kit (QUIAGEN) and
25  then digested with a restriction enzyme Xbal. The digested fragments were ligated to an
expression vector pEF-BOS-bsr using DNA Ligation Kit Ver. 2 (Takara) and transformed
into Escherichia coli DH5a. By preparing the resulting plasmid pEF-BOS-bst/hCCR3, its
DNA sequence was verified.

3C  (2) Culturing of CHO cell
CHO-dhfr(-} was cultured using Ham's F-12 (containing fetal bovine serum (10%),
penicillin (50 U/ml) and streptomycin (50 mg/ml)). Also, the transduced cell was cultured

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

35 (3) Transduction into CHO cell
The plasmid pEF-BOS-bst/hCCR5 was transduced into the CHO-dhfr(-) cell
using DMRIE-C reagent (Gibco BRL). After 48 hours, the medium was replaced with a
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15 Human pl acental cDNA was prepared using Marathon cDNA anplification kit
(A ontech). PCR prinmers hCCR5Xbal -F 1:

5' - AGCTAGTCTAGATCCGTTCCCCTACAAGAAACTCTCC-3' (SEQ ID NO 1) and

hCCR5Xbal- R1: 5' - AGCTAGICTAGAGTGCACAACTCTGACTGGGTCACCA-3' (SEQ ID NO 2) 20
wer e desi gned based on the sequence of GenBank U54994. Using the human
placental cDNA as the tenplate and using Ex Taq (Takara), PCR reaction (2

m nut es atedABHCcontaBdhsS GAGHS AtbIRBEIIMR sa60B0ShatseRBbon, théfebpbalshing2C) X
35 tines) E@S carried.out . The thus anplified PCR product was subj ected to a

1% agar S8BT EXRIEY B0t 8r esi s, purified using Q Aquick Gel Extraction Kit
(QUI AGEN) and 25 then digested vm'th a restriction enzyne Xbal ~The di gested

i 32['?3?1??2“?{*’?? R L R SR T L LT

pr epa i ngranfientiegsedseioh§aptgsm d pEF- BOS-bsr/ hCCR5, its DNA sequence was
verified. 30 (2) T?g'ltﬁdérésﬁghéﬁed%aﬁ%é}{%@rﬁ\feﬁ ey r\é?s%ocghb‘ eﬁﬁd{ﬁw@}i‘@m S

F-12 (cont ai ni ng tal bovine serum( penl CI 1 n
st r ept ongenvsHspgdet yy Ham'sk; 12trﬁ@ilwetfﬁ>§wé@a @émlo\f@@é@m@n@d in By0dfdi ng

bl asti ci deiyAC8l1 Mktidns o thee aheay glaedi o &8 4R THIARH §tt BOFC | fHeO TR Cel |
The plasm d pEF-BOS-bsr/ h 5 trar}sﬁigced intg the ¢ [ﬂé(&}é& ceI}v&

usi ng DVRPEIEIRN ;@R t SPEE i{ Mg e 2 4B efigay deonipginge gy (PepMeed
Wi ][ hi@ - 27ol.ﬁﬁd1uﬂlm GQﬂMQIaﬁnﬂ IBQZIHEST@/OFI‘}]NDE)EDV.&WW@ dispent@l @80 ullf‘f)ulﬂ pbA®ns to

sel ection er eta i St over-expressi ng ¢ W (4). -

I nhi biti 8% }fou ]eg% aé g %%?C@R%Eﬁxg%d glolé%acai/eirt% fsﬁflg M&?égﬂ} %)X

i nduce BlankdHEPESt (ZOHUMEaﬁé 7ot) sChuticonjhe SEhee sdiursorewmaidispsired ihub@nplGBRbE

st ably Ogarno%prﬁﬁ‘% g 4 @ggée&eté SRS/ FHOua68] hd MESHILIRRNSREY p%@%%éd F-12

medi um cont ai ni n d di spensed I n Dx106 t1ons

into a 96CGKYVEH 51 &¢l6. ar@hé VY th@feaﬁeu,teurmglbatanemmatlh%AMESJ(%eproTach)
supefpat gnhtewagithli SC MadRdERRY Ha 121127 E?A dolMoh CRRY alddneheFdb an 26\ b
HY

MM, 10 Probeneci d and HEPE was di spensed in, 80
| /wel | p&PRGeBRatG© i%lfﬂr” onta“%e’Hdﬁ‘?re ‘Pﬁ {%ICB%J %f)%%éoﬂ AU ged
condi ti oby thf hemanasANTESt whC ek hSMg al—ﬁﬁksj/edeﬁE%( 26 walt upHHarddmatsu
sol utiong, the. ol uti on [ n WA rid onse jFach of
the test *RRBRATS I Lea BB RET b Pab i by BRI kit 0

cel |, andalgulpiipufassiutdher eafter, a reconbl nant human RANTES (PeproTach) 15

di | uQ@d with Ix m%“gg@(g@ggmc RHod. 4) sol ution was added thereto to a

final
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 present invention showed an inhibition ratio of
25  50% or more at 10 uM. For example, the compound of Example 3(179) showed an ICso
value of 0.01uM.

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

png/mL internal standard solution (nonyl paraben-50% acetomtrile solution; 50 pl) to
-8 -



concentration of 10 nM Transient increase in the intracellular Ca2+
concentration induced by the human RANTES was neasured using a Cat}
detector for 96 well use (Hamamatsu Photonics), and inhibition ratio (% of
the test conpound was cal cul ated by the followng calculation forrmula. 20
Inhibition ratio = (Ec - Ea)/Ec x 100 Ec: neasured val ue of Ca2+ transient

i ncrease by RANTES Ea: neasured val ue of Ca 2+ transient increase by RANTES

when a t eglyiaRROMNELNRS Afdetditaish, @-hé’ 1%5"5’[16117 mth?re%@@&%ﬂmegfatgrﬁ)@o%lﬁq@iﬂt
i nvention shovved an _inhibjtion rati o of g %.or nore at For

exanpl e, thaegspouhle ¥ @nﬁw@n@t&fvg‘jasst ednfo) dasgher vtabﬁéméfdrwdovrﬂbm
<Phar rrB.COﬁbfllt’r&lMg@S:oﬁtfenhhﬁ)ﬂ nvenhé \d@eatq:lmm,tndmo ulL5)f B &kl $DY ey, TIKS0%er
o osore Al T RS AL Lo IRBRNE e UL B 8l
chl oride @M€ 1it6By @]P)LC 10 MM EDTA (63 NL) 20 ngl b liver inicrosome (30
l-z) ?”%\Ad: f]t '51)[%)920 Om ﬁ? M?%’apggggd Wa)Pfautg@%Hcdif%vced?ﬁﬂu\fgnﬁ?r?ginﬁl%%Qk%F&Q%red
pr e- i ncubticempoudy @nd ct)l'ne BiterhalutadardT@onplepasaten) mi herr gor rmb@bah@pezﬂoaﬁs fm of

20 rnM W%oﬁ%o%@ﬂdag |dmdt¥@B ﬂ'ie"Y?e%k %p&e@r ttlfé htehdl s%ﬁ@arrdea%lﬂz QBsich A rétﬁ) Lhe

m xt ure was | ncubat ed at 8 he reaction sol uti on was ta en
out 0, 5, tf@lnm@b%ﬁdw@otalqﬁ'mm #dhgm é’r‘d‘{aﬁE”@ﬁ:a‘f"B‘le tha desitha! ranerthergefcd i a

sol utimn gws@bﬂmgasam/@m Thd deSulife MhiheRbrelfottdd ﬁlar@rapmbmlfeadmsbm@lrsgh

solution (non ar aben-50%. acet nltrlle sol u terL.m nate
She T et PRRE R EbE BT i oS ol e Sertht fibiauthm o e fefinaized 2 B 006
rpm for dfinehbulitesfor Tinear ggubtinnagos upeanlkalkanthevdspe ra‘n:sﬁelun@tb tle fallotvivey

tube and AR bnfta, SEBLIFILS5, CONRENALAYRTvaTOk iR did ed Product. 100 pL

of 10 mM etoni added, followed by
agitation, to assay theHel§hdetiRari0arP34f2 8¢ex sBpahnet abol ite by HPLC. The

HPLC gata was an%%&ﬁ%e@wﬁ%ﬁ@i@%d@%uhﬁ GQORBEE 1 Zh b I biatREAK £ AnERRatfoRhl
t he corrpound and the internal stan d (nonyl paraben). For. correction, the

peak ar eal¥dicatiphocBHAGmd hrdgveative a@apwdth?é "BE@IE’G%F“@?hPB? stahidity.nt er nal
standard. The resi dual ratio of the unnetabolite was cal cul ated at the

i ndi vi duatmtl nes V\(ﬂ Q e%;édualJ ratio thereof at tine 10 O was defi ned
as 100% THESBAEP ﬁrBa\%q BB NEEPotted in a graph on the axis of

absci ssa expressTagobiwe oﬁrp&hstﬂaelamlsobﬁ sohdionadfehexpmesgidi(a tdlatidroghtiiet hm
of theyreg 6ﬂ15{i‘|n|d gt 5&9& &55%% HEHE'&B ziﬁseaddfe&” T Q%@iﬁfﬁﬁ)?&% lﬂ%w?{%nhﬂhe

calculate t ccor | owm ng cal cul ation

hal 11 f ek and dQiuatiek I@ﬁrrtaﬁ@arbﬁtsd solwﬂort frongl paseben-50% acetonitrile solution; 50

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

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

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

/(corrected value for the compound before centrifugation)] x 100
-29 .



Half life (tl1/2) = 0.693/(-2.303 x slope) 15 Conpared with the conpound
described in the publication of international Publication No. 01/40227, the
i nventive conpound has inproved netabolic stability. (6) Assaying plasma
protein binding ratio To 990 pL of plasma, 10 pL of a solution of the
conpound (a solution of the 20 conpound at 1 ng/niL in 50% acetonitrile)
was added. To a solution containing acetonitrile (3 niL) and 10 pg/nL

internal standar da&eldhi entenRNYWingadaftheion3emaghambhded! & ﬁlelrbﬁuht@rﬂ;on?&e
asnma 1o

pL), 50 pL of the resulting solution added. ere ing p
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50 .L). The resultingd ndividual acetoni-t¥ile solutions were agitated and
centrifuged at 3,000 rprn {pra@iiiAyiep —Ih%f%&??kéiﬂﬂﬁﬁ ernatants were
transPerred to other tubes and dried MAF% a centrifuge concentrator. To the
dried products, 100ohMQi-F8DS (0.1% TFA-50% acetonitrile solution) was
added, foll owed Qy:ggpﬁg;bg 2 The concentration 30 of the conpound was
subsequently assayed by |-JPLC_Hl'LC data were anal yzed by automatically
conmputerizing th m§é§%ﬁ9é3§nvgh the conpound and the internal standard
(nonyl paraben).(Egmteqmy@@;pnnmnkhﬁmp@a@ngnﬁap&ﬁmn@hﬁegcanogm@gmas di vi ded
by ta% peak areﬁJ%oL t%ﬁ Lpternal standard. According to the follow ng

cal cul*ation for % gn Gé ed on the individual data, the protein binding
ratio was 35 cal@ubat ddverRletr&ica binding ratio (%9 = [1- (corrected val ue
for the conpound in the . t) /(corrected value for the conpound
before centrifugé?ﬁon)ﬁJigﬁgg&?ggpApcqnding to the follow ng cal culation
fornmul a and basedfon t Hextewilliver fvedehititye experinments (5) and (6), |iver

cl earance and t hepext enbisPdrsibhyempavai lability were calcul ated (see
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CLint: Metabolism-intrinsic clearance

Compared with the compound described in International Publication No.
01/40227, the mventive compound has improved liver clearance and extent of liver
20  availability.

(7) Systemic clearance and plasrﬁa concentration assay of the compound intravenously
administered 1n rat
The inventive compound (in a solvent 30% HP-B CD/dH,0) was intravenously
25  administered to a male Crj:CD (SD) IGS rat (aged 8 to 9 weeks). About 400 uL of blood
was collected from the jugular vein, using a heparinized syringe 2, 10, 30, 60, 120 and 240
minutes after the administration. The collected blood was centrifuged (12,000 rpm at 4°C
for 3 minutes). The concentration of the unmetabolite in the recovered plasma was analyzed
by HPLC. The clearance {CL) and the area under the curve {curve of blood concentration vs.
30 time} [AUC (1.v.} in pg'min/mL] were estimated, using a commercially available software
{(Winnonin),
Compared with the compound described in International Publication No.

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

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

male Crj:CD (SD) IGS rat {aged 8 to 9 weeks). About 400 pL of blood was collected from
S30-



= (1+4RNDN) RN = (f"IRB) CLint/(h CLint = Ke/(nmg MS proteinln) - (ng M5
protein/g liver) (g liver/kg) Ke = 0.6931012 CLh: Liver clearance @
Li ver blood flow Fh: Extent of liver availability DN D spersion nunber 15
f,,: Plasma non-binding fraction (1 - protein binding ratio) RBlI Plasma to
bl ood concentration ratio CLint: Metabolismintrinsic clearance Conpared
with the conpound described in International Publication No. 01/40227, the
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120 ad 240 ni nu&x@@r ihg ¢ theHellewimgria lﬂfmono“ﬁrmﬂlfh@n@baseéa:tledlebtsmdid figars the
centrifug er(lﬂqgmg(e@) 4RI tthélgxtelft%rfb%a%l&"éﬁlﬁﬂBAj‘_gﬁ %gelgggggratl on of the

unnet abolite 1 n the reco ere asma_was analyze )y HPLC. The cl earance
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[A]thC (i.v.) in powheh the cHBES QRS rﬁ@tﬁé,muesrnn@ GOSN £d il Yerdy ah | @plveas
sortwar e

onl ar ed C ound described in Int i, onal
Publ | cat i GHERE mﬁi%o%’f%%@ﬂ et w@S)cﬁ{% TGOt shregfed £ &k A
cl eari@ncecal@MtioB) Pl asma concentrati on assay of the conpound orally
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oral |y adn ni ster® dméq}gd wuﬁ h{e %081%@8?%6% &%d Ifoiﬁ(é%[‘%}; %ﬁgﬁ%&&;j &
About 4000)/4#4223f thbllm\cmtlwasommlll’édlaednﬁmm"ed @Oeltth:ébmganllfézllll\)fel n, usi ng a
hepari ni zed syringe, 15, 30, 60, 120, 240 and 360 m nutes after
adm ni stration. The collected blood was centrifuged (12,000 rpmat 4C for 3
m nut es) . ToxrHy concentration of the unnetabolite in the recovered pl asma was

anal yized by HPLC. THh@xiochef (ﬂﬁb ébr)l oun¥gofittel ﬂ?bs)env\ﬁﬁeﬁ&iﬂ 8led v ghd therefore
conmer ci aI |y avai Idgbl e soft R/}%gn q}?ﬂ]‘%“ cor ding to the follow ng
cal cul ati ﬁc‘f”BPWﬂﬂ P P0S erﬁﬂ oF B fl%eufF M*the experinents (7) and

(8), the extent of bioavailability (BA) was cal cul at ed.
INDUSTRIAL APPLICABILITY
Application to pharmaceuticals:

20 The compounds of the present invention of fonmula (I) regulate the effect of
chemokine/chemokine receptor in anima!l included human, especially human, so they are used
for prevention and/or treatment of wvarions inflammatory diseases (asthma, nephritis,
nephropathy, hepatitis, arthritis, chronic rheumatoid arthritis, rhinitis, conjunctivitis,
ulcerative colitis and the like), immunologic diseases (autoimmune diseases, transplant

25  rejection, immunosuppression, psoriasis, multiple sclerosis and the like), human
immunodeficiency virus (acquired immunodeficiency syndrome and the like), allergic
diseases (atopic dermatitis, nettle rash, allergic bronchopulmonary aspergillosis, allergic
eosinophilic gastroenteritis and the like), i1schemia-reperfusion injury, acute respiratory
distress syndrome, shock accompanied by bacterial infection, diabetes mellitus, or metastasis

30  and the hke.

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

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

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

to 1000 mg, by oral administration, up to several times per day, and from 1 mg to 100 mg, by

-Jl-



Extent of bioavailability (B A = [AUC (p.0.)/AUC (i.v.)] x 100 Wien the
concentration of the inventive conpound adm nistered in (7) was different
fromthe concentration thereof in (8), their concentrations were corrected
for BA 10 calculation. Conpared with the conpound described in

I nternational Publication No. 01140227, the inventive conpound has an

i nproved extent of bioavailability. Toxicity: 15 The toxicity of the
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i nvention may be adm nistered. for exanple,  i.n the
solutxons suspensions, emulsions, syrups and elixirs. In such forms, one or more of the

active compound(s) may be dissolved, suspended or emulsified into diluent(s) commonly
used in the art (such as purified water, ethanol or a mixture thereof). Besides such hquid
forms may also comprise some additives, such as wetting agents, suspending agents,

25  emulsifying agents, sweetening agents, flavoring agents, aroma, preservative or buffering
agent,

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

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

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

sterile diluent(s) for injection immediately before use.
-32.



formof solid for oral admnistration, liquid fornms for oral adm nistration,
injections, lininents or suppositories for parenteral adm nistration. Solid
forms for oral adm nistration include conpressed tablets, pills, capsules,
10 di spersi bl e powders, and granul es. Capsul es include hard capsul es and
soft capsules. In such solid forns, one or nore of the active conmpound(s)
may be adm xed with vehicles (such as |actose, mannitol, glucose,
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25  with other drugs.

The present invention covers the case where the compound represented by
formula (I), 2 quaternary ammonium salt thereof or an N-oxide thereof, or a salt thereof is
combined with a drug which does not inhtbit the HIV infection whereby preventive and/or
treating effect for IV mfection is enhanced as compared with a single preparation.

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

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

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

zalentabine (brand name: HIVID), stavudine (brand name: Zerit), lamivudine (brand name:
-33 -



adm ni strati on which conprise one or nore of the active conpound(s) and may
be prepared by nethods known per se. 5 Sprays may conprise additional
substances ot her than diluents, such as stabilizing agents, such as sodi um
sulfate, isotonic buffers, such as sodiumchloride, sodiumcitrate or
citric acid. For preparation of such sprays, for exanple, the method
described in the United States Patent No. 2,868,691 or 3,095, 355 may be
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WO00/56729, W000/59497, WO00/59498, WOO00/59502, WOU00/59503, WO00/76933,
WO098/25605 or W099/04794, W0O99/38514 or in Bivorg. Med. Chem. Lett., 10, 1803 (2000)
elc.
CXCR4 antagonists are concretely AMD-3100, T-22, KRH-1120 or the
35  compounds written in specification of WO00/66112 etc.
Fusion Inhibitors are concretely, T-20(Pentafuside) and T-1249 e/c.
The examples of combination agents written above are intended to illustrate the

present invention, but do not limit them.
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-33 Epi ViF), abacavir (brand narne: Zi agen), adefovir, adefoviF dipivoxil,
erntricitabine. (brand nane: Coviracil) or PMPA (brand nane: Tenofovir)
elc. and (2) nonnucl eoside reverse transcrlptase inhlbltors~ nevirapine
(brand nane: Virai-nune), delavirdine (brand nane: Rescri ptor), efavirenz
(brand nane: Sustiva, Sto ckl 1 n) or capraviri n e (AG 154 9) e te, 5
Protease inhibitors are concretely indinavir (brand navne~ Crixivan),

ritonavir (br angmaaﬂypﬁal Biaarnv;ilés) of fied fiduapie d&d@gam@enmnm\e’alr aRepby reverse
saqui navi r rand nane: -enavi F

Agener as YT POk Bnd e, inREaRy 8] Tk SR AR vepat e M e
chernoklnﬁaantmgankmtmndonkemnarmﬁmgand of chenoki ne receptor, its

derivativ non- p r nti body of chenoki ne
recept or §$QMd%%Iuded q@&n&%ugﬁwﬁ @§%§&%§%2?8?E988313f chenoki ne receptor
are cébncretely, MP-1la 300IVI18?Labr@®, 30wag\ﬂ"fE$108§mW40€Ipead3)SDF- | ~, MCP- 1,

MCP- 2, Mfadhoglet axi nand. MoDnSgFa%ﬁ& 12%%[%63}4@&63%%@ pdrfagrnal 1i. -and are
concretely AOP- RANTES, tc, 15 Antibo dies of
chernoki 7Zalc#ab@eept or Qr%”c%ﬁé#@ttébleyoTﬁr%uperlfmee}%mewa&nt agoni sts are
concr et el yuphinel en | n_SBE) bk Gabhn 50010 WAOR4 KIS TniccWROA0913, VIO 46195,
V\DOO’46136,‘ 46197, W [6 % 3(2046199 0/ 69432 or WOOO 69815
or in Bi oBPGUIMED. Qi dnd Mgfplet 1p§ My SGIDHGPRIY: 20 25 30 W98/ 25605
or W99/ Qad&Air: W99/ 3 )360 &id thbla, am:ﬂpwc@sel‘md:ep@kdgrn Left., 10, 1803

(2000) etc, CCR3 anta i S oncr Mﬁlt e |f|c on_of
DE19837386 {80/ 55324%@\6%%%%&?&% ’(}\%@ %04%0 2%35 & ee] %“?%é‘é”ce
WOOQO 27843, WD00/ 29377 pebBQY 31032, WOOO 31033 WOOQO 34278, WOOQ 35449,
WOOO! 35454L1, MERF 35452,100 mg tablet, 400 mg per dose, 3 times per day;

efavirenz: 50-200 mg capsule, 600 mg per dose, once per day;

15 indmavir: 200-400 mg capsule, 800 mg per dose, 3 times per day;
ritonavir: 100 mg capsule, 600 mg per dose, twice per day;
nelfiavir: 250 mg tablet, 750 mg per dose, 3 times per day,
saquinavir: 200 mg capsule, 100 or 200 mg per dose, 3 times per day,
amprenavir: 50-150 mg tablet, 100 or 200 mg per dose, twice per day.

20
BEST MODE FOR CARRYING QUT THE INVENTION
The following Reference Examples and Examples are intended to illustrate the
present invention, but de not limit them,
In chromatographic separations and TLC, the solvents in parenthesis show the
25  eluting and developing solvents and the ratios of the solvents used are by volume.
Unless otherwise specified, NMR data are H-NMR data.
The solvents in parenthesis in NMR show the solvents used for measurement.
Name of the compounds were named according to IUPAC nomenclature system.
Reference Example 1
30  1-benzyl-4-(2-(morpholin-4-yi)ethylaminocarbonyl}-4-(N-butyl-N-((2R, 3R }-2-amino-3-
hydroxy-3-cyclohexylpropanoyl)amino)piperidine
To a solution of benzylpiperidone {49.4 g) in methanol (1L) was added (2R,3R)-
2-(t-butoxycarbonylamino)-3-cyclohexyl-3-hydroxypropanoic acid (75 g} and n-butylamine

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

The reaction mixture was concentrated. To the residue were added water (500 mL), ethyl
S35



WOOQO 35453, WOOQO 35454, WOOQ 35876, WOOQ 35877, WOOO 41685, WOOQ 51607,
W00/ 51608, WO00/511609, W001/51610, W00/5311-172, W00/ 53600’

WOOQ 58305, WOOO 59497, WOOQ 59498, WOOO 59502, WOOO 59503, W00/ 62814

WOOQ 73327 or W01/09088 etc, CCR5 antagonists are concretely witten in
specification of W99/17773, W99/ 32100, WOOO' 06085,

WOOQO 06146, WOOO' 10965, WOOO 06153, WOOO 21916, WOOQO 37455, EP1013276,

WOOO' 38684MEOT B 1238 sYBIAB! 40BSR\@hDe424el.  WOARED 3aléy, IO 288 cted with

WOODY 66551, WO 59 V\DOO’ 661412 Y682 YP2000309598Y
VOO0 5160540 W%%@W 8@&96\%@1%&%1‘”65 % 3904@5 sodium
"'s00} 5949&]M¢Mc5@5ﬁ2m\/\@€ﬁc5gB@Sh&/\@EDE)’cﬁﬁz%&;d O)ﬁ(]:gmm:hkhgemdsalssoareet) having

concr et el 31 KR r ten i
cpeot 11 calt QIO Mhersat Baragr ¢né BRI foR g, s REE Y S nRL Kkl Bigpou
T- 20( P enfurtabupwgificaioe) a zid T- 1249 etc The exanpl es of conbinati on
agerits wpj, Ftﬁpogg Mﬁo;%ﬁfc?m{ &%&gg&dléq? Illustrate the present flivention,
but do not imt t ern, he typi cal exanples of the usual the dosage

| evel in Brampled| tri aI S of reverse transcriptase inhibitors or protease

i nhi bi t or 1-6dt8I, beliow- @Rt 1 @ytibhastimehe)idghenpi@EBYILT hBVeENt i on,
but do no?falofmt?t e Zi d(ggu&l ngﬂﬂ@%fo m}“:; ca%%% | e, ?gooﬁmpperﬁgose 3 tines
per day; "BZ88pOny’ FEHAEe 300 ny per dose, twice per day; didanosine:
25-200 ny tablet, 125-200 ng per dose, t per day; zal citabine:
0.375-0.75 ng tablet, 0.75 ng per dose, times per day; stavudine: 15-40
ng capsule, 30-40 ng per dose, tw ce per day; |amvudine: 150 nyg tablet,
150 ng per dose, twi ce per day; 10 abacavi/r: 300 ng tablet, 300 ng per dose,
twi ce per day; nevirapine: 200 ng tabl et 200%ig per dose, once per day for
14 days and then twi ce per day; del avi(diNne¢ 100 g¢yg tabl et, 400 ng per
dose, 3 tines per day; . &

10
To a solution of the compound prepared in Reference Example 1 (151 g} in

toluene (1 L) was added acetic acid (71.6 mL). The reaction mixture was stirred with
heating for 1 hour at 70°C. After cooling to room temperature, the reaction mixture was
diluted with ethyl acetate (1.5 L) and washed with water (200 mL) twice. The organic Jayer
15  was neutralized with saturated aqueous solution of sodium bicarbonate (800 mL), washed
with brine, dried over anhydrous magnesium sulfate and concentrated to give the compound
of the present invention (103 g) having the following physical data. Further, the compound
was converted to the cerresponding acid addition salt by using a conventional method.
Free form :
20  TLC: Rf 0.34 (chloroform:methancl=10:1);
NMR(CD;0D): 8 7.51-7.24, 4.13, 3.88, 3.60-2.95, 2.42-2.11, 2.10-1.56, 1.54-1.08, 1.08-0.79.
hydrochloride salt :
TLC: Rf 0.76 (ethyi acetate:methanol=4:1};
NMR(CD50D): & 7.60-747 435,415 399 374 3 55-3.42 333-3.20,254-235 2.12-1.90,
25 1.80-1.65, 1.44-1.15, 1.01-0.87.
Methanesulfonate :
TLC: Rf .42 (chloroform:methanol=10:1);
NMR(CD,0D). & 7.51-7.22, 436, 4.14, 4.00, 3,76, 3.59-3.38, 3.30-3.03, 2.70, 2.54-1.83,
1.82-1.56, 1.53-1.08, 1.06-0.77.
30 Reference Example 2
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efavirenz: 50-200 ng capsule, 600 ng per dose, once per day; 15 indinavir:
200- 400 ng capsul e, 800 ng per dose, 3 tinmes per day; ritonavir: 100 ny
capsul e, 600 ng per dose, twi ce per day; nelf navir: 250 ng tablet, 750 ny
per dose, 3 tines per day; saquinavir: 200 ng capsule, 100 or 200 ny per
dose, 3 tines per day; anprenavir: 50-150 ng tablet, 100 or 200 ngy per
dose, twi ce per day. 20 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The

fol | ow ngnRjafl%nges EP@%HBL@$RFWQWE?@&W| SlcHeRylinitiigned 4.0 illustrate the
present invent.i ni,t them |In chromatographic separations and

TLC, the "SHi*A ?gs ‘H]Lé %ﬂ“@rl?@'ﬂ@s?l Q?“éiﬁow the 25 eluting and devel opi ng
sol vents and the 'Iroaa(l“/eqaabidmzlneh}slﬁh\n&nbﬁ chibed (20 g, byt)wodsundkied ldﬂicﬁﬂﬁ)n%ﬂ‘tthévw se

specified, NVR data are The, sol yents,.i pay ent he5|s i.n NIVR

he sol veRPe oL A ol riaa i Bne: Croovaie o PYERY oo teres At

accor 8i ngtitred latUBAT don® noluat under sysatexspheRe bé hedmg e affpd eeadti@0 mixture was

1- benzyl g b - 2-am
i no-3- hy 1:r'r %)%%/Q%B{l@h ?hﬁgél %Ilra)égglﬁ%l f) afn?ﬁﬁ)%?rggeér%%s adddo 41‘5 ¥l %I%J-Fu(g ?@Hﬁ@?
benzyl pi sénil d@ﬁ@te(smgmog)ori yee rhatthanidie rerationvistiard des qc@ReIgRyted to give the title

2- (t-but %)ﬁ%ﬁlﬁlpgﬁ‘ﬂ@%{h%ﬂ%&M@%ﬂﬁ%ﬁykmg’rwﬂrOXYDVODaHOI c acid (75 g) and
n- but yl am ne m xt ure vvaa)stl rred at roomtenperature for few

mi nutes and tﬂﬂfé)nﬁzcbu@é‘)lot?’ﬁﬁ’ﬂcﬁpfidﬁtﬁ_ﬂzy et hyl i socyani de (36 nL) was added
therepo. NMR(CBAOD):. (.63 98 8 WRS 5t 3 Brexlzats BOC1ovEReiIght 1 800 64019 482888 on
m xture \j@@ggged concent r at ed hydrochl oric acid (261 m_) at room

t enper at Tther, the reaction mxture was heated to 50C and stirred.
The reactspmﬁmlxm:nmtm [cdmernt (cat.ed]. mefbartohd 8f€xi due were added water (500
m.), et h%xam 35, acetate (1 L), and sodi um carbonate, and extracted. Further,

wat er extracted with ethyl acetate (2 L). of the organic
| ayer \/vai31§‘hhé+beltb’l1&,-’t Hiotspi3ne ] R i ihwdroay dr-cxsdicumhmestuyllf- at(é- and concentrated to

gi vejkhe dfd 1616 %Hslpﬂe;h 1%9;-thylmIwﬁla&gspsréwé]uﬁ@écsﬁ‘@ﬁgdrbaﬁbm& the

foll owi ng physi cal dat a. e obtained resid s used 1n the next reaction
wi thout 5 further purif{cation. TLC. Rf O. chl or of orm net hanol =10: 1) .
Exanpl e | (3R)-1-butyl-2,=8—=NHi ox 0-3 -((1{R) - 1-hydroxy--1- cycl ohexylm
ethy 1)-9- phenyl net hy;l|3-cf, 4,7\9- triazaspirg [ 5.5 ] u nd ecane 10

0

OH

« HCI

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

20  triacetoxyborohydride (82 mg). The reaction mixture was stirred at room temperature
overnight. The reaction mixture was concentrated, the obtained residue was purified by
column chromatography on silica gel (ethyl acetate : methanol = 20 : 1-10 : 1) and 4N
hydrogen chloride / ethyl acetate solution was added therete. The reaction mixture was
concentrated to give the compound of the present invention {72 mg) having the following

25  physical data.

TLC: Rf 0.67 (dichloromethane:methanol=5:1);

NMR(CDsOD): & 7.53, 7.34, 432, 415, 3.99, 3.74, 3.54-3.42, 3.33-3.16, 3.01, 2.49-2.24,
2.14- 1.91, 1.80-1.60, 1.40-1.15, 1.00-0.87.

Example 2(1) - Example 2(165)
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To a solution of the conmpound prepared in Reference Exanple 1 (151 g) in
toluene (1 L) was added acetic acid (71.6 rL). The reaction m xture was
stirred with heating for 1 hour at 70C. After cooling to roomtenperature,
the reaction mxture was diluted with ethyl acetate (1.5 L) and washed with
water (200 nL) twice. The organic |layer 15 was neutralized with saturated
aqueous sol ution of sodium bicarbonate (800 nL), washed wth brine, dri ed

over anhydrous negpent UaneUploatdirand €Qoasdt [Iﬁtlﬁdmtp% Qi Meng NEe COMR gof

the present .i tion (103 havi ng the T dat a

he Dottt tenci e Bharta 86 pertiG, SeRe S s S e b qtﬁ’su ng
a conventfotaaingneitiedndFoike borsent 20velilith wiefe ébtdded chl or of orm

nethanol—}(()all' (CD3CD): d 7.51-7.24, 4.13, 388, 3.60-195, 2-42-2,11,
2.10--1. 08, 1.08-0.79. hydrochloride salt : TLC. Rf 0.76 (ethyl
acet atoe: (nﬁt)ﬁalmyl-Zl,SIl)quolwlﬁlj)@@lﬁ))d@cyﬂ@@cl@hek? méthgh9-@-¥5, 3.99, 3.74, 3.5

5- 3. 42, 4-1. 15,
1.01-0. 87 %ﬁﬁéﬁg’gﬂﬁ’ on}élgmﬁw.ﬁTl 39%5‘4“890[5 %ETor%?eo]gyr(rj??r%]t a(fnbol 10: 1) ;
NVR( CD30D¥ L CeR 70 83 {ehlomform methanol£2;1)4. 00, 3 76, 3.59-3,38, 3.30-3.03, 2.70,

2.54-1, 831»41\41@(0@)%01) 5@ 8.4s, 5;8611 P85, 710@6¢§>8 417,300 Res o8 ence 3 Epanploes 20 -2 36
(3R -1 but 5 é R%‘?e -hydroxy- | -cycl ohexyl nethyl)-1, 4, 9-
tri a za 5% 1 $%1[605 g ]1 ]eﬁﬂ Beth oh%;’drochl o ride To 20% pal | adi um hydr oxi de

on cdaihbonegx @glgz(gyet) was added a solution of the conpound prepared in

Example 1 2 g eth The reac e was 5 stirred at
50C for 3&%:} I%Lﬁﬁln%ié dn%ﬁ? é?ﬂ%‘gpl ]étdl_g”f)“’f lﬁ)\%%l?ﬁed(é’ﬁfllet$ﬁ§]9?(§u{: ion nmixture was
filtrat edmbthytamghoc@ﬁidn]?lih(%tww)piymhum@)ylm'fdlyt)hbél Pithibzaapiecmegumttdad: 4N hydr ogen
chl ori de l—?y Slytq.acetate solution on ice bath. The reaction mxture was

concentrated to %I ve the title corrpound (83 g) having the follow ng
physi cal HafaRf GpE(ciproforgpmetharelndil)aceti ¢ aci d: wat er=4: 2:1); 10

Tl\/gge@ C®3®@)£ 3.951, 738507 68. P80, 713]3@74 58, z?tg 4, 31)5%??0%3% CJZS)Oé@_%7§§G}(C
I 04, methdhel o244 2161]%><"a1m$1 & 1255(21%652 %yu]t@%pbﬁ%$ ox0-3-((I R)-
| - hydr oxyEtamply e [Qhexyl met hyl)-9-(4 15 nethyl su 1 fonyl am nop henyl m
ethyl)-1, éR)Qf—lgutylaf 33foxo-4 ?(1&{)% éyd]rgxnvd c;,rtr;]oher;c\gwij gt%?ll)gr—dsqﬁ-
methylaminocarbonylphenoxy-1-oxido)pyridin-2-ylmethyl)-1,4,9-triazaspiro[5.5]undecane
20  hydrochloride

0
O
H,C—NH ;

TLC: Rf 0.45 (chloroform:methanol=9:1);
NMR(CD:0D): & 8.31, 7.93, 7.75, 7.25, 7.24, 4.58, 4.16, 4.13, 3.87, 3.52-3.48, 3.30-3.19,
202 251.230,216-192 180-162 145118, 105-088, 096,
25  Example 2(4}
(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-cyclochexylmethyl}-9-(2,6-dimethyl-4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.42 (chloroform:methanol=10:1);
NMR(CD1OD): & 7.83, 7.04, 6.87, 4.49, 420, 417, 3.96, 3.62-3.42, 338-3.10, 291, 2.62-
30 158,247, 1.54-0.80, 0.95.
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0 CH3 O15-NH H3C ,0H . HCl To a solution of the conpound prepared in

Ref erence Exanple 2 (100 ng) in dirnethyl forinamde (3 rnL) was added
acetic acid (16 L) (or triethylarnine (40 PL)). To the reaction m xture was
added N-(4-fornyl phenyl) net hanesul f onam de (56 ng) and sodi um 20

triacet oxyborohydride (82 rng). The reaction m xture was stirred at room
tenperature overnight. The reaction m xture was concentrated, the obtained

resi due wasnmprickied by colum chromatography on silica gel (ethyl acetate
: met hang]_ = gO . ~1-10 : 1) and 4N hydrogen chl grid thyl acetate

sol ution %%El'Hﬁ%ai%%@F%Pdﬁ“%hghV@&%?ﬂ&ﬁmgﬁyfﬁFﬁﬁﬁﬁEg{éﬂgtentrated togi Ve
"he conmpowtibxgphérvémpthelaaiiviodarbionyNMpwidin-akylmeil2 )Tl A@) triazaspivg[ & $landdchhed™ Ni ng
25 physi%al d%ta. TLC Rf 0.67 (dichloromethane:rnethanol=5: 1); NVR(CD3CD):
d 7.53, MRS T4 15 3090, 3.74, 3.54-3.42, 3.33-3.16, 3.01, 2.49-2.24.
2. 14-51. 91.C: Rf8O431(cBOroform@rethabd)=911)00- 0. 87. Exanple. (1) - Exanple 2(165)
-37 By tﬁgiﬁﬁﬁg e crihbedgkn a e ushAng e r di ng
al dehyde er.va#?9§§??§2p§%§1€2? 5P23§§3H4E?,EEE,4@6,§Jﬂ,3%§,398,58§@%%3

N- (4-f or mAGhéhyd §hBriRahes A $ohdri H8!-1tHe 1. 500l 1 5iGHP-86rHBTNnds of the

pr esent @&gﬁ@kﬁgg)mere obt ai ned. Exanple 2(1) 5

(3R -1-b -2, 5--di oxo-3- ((1R)- 1- hydroxy- | -cycl ohexyl et hyl ) -9- (4-(4-
carboxyng%bk? bﬁ@ﬁ?ﬂ@ﬁ%@ﬁiﬁ%f ?Wg@mfﬂT%@5§5¥ﬂ5F§U§k%ﬁ%é@%%ﬁpﬁ' hgchl ori de
0B . R O 10, 2 56- 186, 1 82.1. 60,
5211 181G Q1% EulRpodn el 2(2) (3R 1-butyl -2, 5-di oxo- 3 ((IR)-
| - hydr ox NMREGII@DE XY POPe8 ) $.09; 453415, 4.07, 3.82, 3.62-3.48, 5.36, 3.28, 2.83, 2.75-

met . hyl ami [ liphenexyy) pyk i di -

ethyl)-lﬁkﬁg?ﬁ?nggégﬁfg?g. ugdgtgﬁgnxﬁghrochloride TLC. Rf 0.51

(chi or of dixampleed(Bhnol =9: 1); 15 NVR(CD3QD): 6 8.53, 7.89, 7.66, 7.60, 7.16,

4. 524 541831{)41%&tyl-@;ﬁ@iax&ﬁ@ﬂ@)—ﬁ@ydz%x?ﬂ‘—(%fcﬁﬂlexyl%eﬂ‘%ﬁl)-@(@%hl%ﬂ%ﬁnridg}-gﬁ‘ 1.91,

1.78-1.6 y’lméLthfffl?-_l}4,&-%:12%5;)?1%[95 u?lﬁe(%ng dihydrochloride
TLC: Rf 0.53 (chloroform:methanol=10:1);

NMR(CD;0OD): & 8.58, 8.10, 7.59, 4.43, 4.15, 401, 3.77, 3.56-3.45, 3.33-3.19, 2.59-2.35,
2.14-1.92, 1.80-1.62, 1.45-1.15, 1.00-0.87.

20  Example 2(8)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(2-aminopyridin-5-
yimethyl)-1,4,9-tnazaspiro[ S.5Jundecane dihydrochloride
TLC: Rf 0.48 {chloroform:methanol=4:1),

NMR(CD;0D): & 8.17-8.14, 7.07, 4.30, 4.15, 3.97, 3.74, 3.60-3.45, 3.37-3.26, 2.70-2.40,

25 2.13-19], 1.80-1.60, 1.45-1.1¢, 1.02-0.87, 0.95,

Example 2(%
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-methoxyphenylmethyl)-
1,4,9-triazaspiro[5.5jundecane hydrochloride

TLC: Rf 0.44 (chloroform:methanol=10:1),

30 NMR(CD:OD): & 7.47, 7.02, 428, 415, 3.96, 3.82, 3.70, 3.58-3.36, 3.30-3.10, 2.56-2.20,
2.18-1.86, 1.82-1.56, 1.50-1.06, 1.04-0.80, 0.95.

Example 2(10}
(3R)-1-buty!-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-methylphenylmethyl)-
1,4,9-triazaspiro[5.5Jundecane hydrochionde

35 TLC: Rf0.47 (chloroform:methanoi=10:1),

NMR(CD;0D): & 7.42, 731, 430, 4.14, 3.98, 3.70, 3.60-3.08, 2.56-2.20, 2.37, 2.18-1.84,
1.82-1.58, 1.54-1.06, 1.04-0.80, 0.95.

Example 2{11})



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

_hydroxy- 1| -cycl ohexyl net hyl )-9-(5-(4- nethyl am nocar bonyl phenoxy- |

-oxi do) pyridin-2-ylnmethyl)-1,4,9-triazaspiro[5.5]undecane 20 hydrochl oride
TLC. Rf 0.45 (chl orof orm nmet hanol=9:1); NVR(CD3CD): 5 831, 7.93, 7.75, 7.25,
7.24, 4.58, 4.16, 4.13, 3.87, 3.52-3.48, 3.30-3.19, 2.92, 2.51-2.30,
116-1.92, 1.80-1.62, 1. 45 1.18, 1.05-0.88, 0.96. 25 Example 2(4)

(3R)-1- btt? %1 di% E(%Rﬁ );Ja gﬁ?;y,yélo L{?ﬁt};?gﬂ{b”@lt kéx@zé@yiﬁﬁe%[}?t hyl

-4-(4- e am noéar ony “triazaspiro
[ 5. 5] undelc é“ﬁ%i’@lﬁlﬁé‘{ﬁl%lﬁfi(@@a“e'lh}ém ore4 2 (chI or of or m net hanol =10: 1) ;

NVR( CO3OOT.C R A7, 8@(ch?0r@ﬂ)rmﬁn§t7mn(ﬂv§@z 4.20, 4,17, 3.96, 3.62-3.42,

(am)- 1 ouryREDieBy 25350 b bt 4705 ) 38 D55 nangi ey L8B3 EA3h

met ho%y phemg:l ost hph-ammocar bonyl )pyr| din-2-ylnethyl)-1,4,9-triazaspiro[5.5]u

ndecane ﬁédr?CQEJQSi de 5 TLC. Rf 0.43 (chl orof orm net hanol =9:1); NVR(CD3QD):
3 9.12, - 7.29, 6.88, 4.61, 4.52, 4.16, 4.10, 3.85, 3,76,

3. 61- 3. 503R)3- 80y, 2@iox2- BAIR) A 2ydRE3; 1- ZycﬂdhekyBﬁethﬂl)8’1(410a6@gxyﬂ:115@141ﬂ1et]1ﬂ)
1 00-0.8 ; ytyl -2, 5-di oxo-3-((1
-1-hy d?ldi'(g tﬁzzasﬁ%h%Qﬁqd%E% lfB%%hﬁééBne%/hyl pyridi n-5- (1( 0

yI met hyl )Tl-1(¥4R©0 3 (cddere rfﬂd[@@}(ﬁnﬁ gane di hydrochl oride TLC: Rf 0.50

(chl qpof %mRé@Bébﬁ'?Oé §19: 71)5? 4\%(4(33391@2 3389, @9-3 4% Z@s 380;012 5641 §§ L é‘z }%6
4.07, 3.82 3. 175- 1.8

1.45.1. 15 541166 bOéfJSGEQa?épl e 2(7) 15
él_SR) -5I - bughmple B¢1dh oxo- 3- ((1R) - 1- hydroxy-l - gycl ghexyl et hyl ) - 9h|( 2- _cgl o_rI_Egyri
in-5-y .5]u i rochl ori de :
Rf 0.53 (@gﬁd%ﬁ %lr? d?Pé‘Pﬁamﬁégﬂ%O n_ﬁﬁ?@%@;(ﬁ]\ﬁ_ 10, 7.59, 4.43,
4.15, 4. Uimethylamind)phéayldbthyB- B393ridspi?o[53@udebane dthyidtedhl®@2de 1. 80- 1. 62,
1. 45- 2
(3R) 13 S{Lﬁ% 189%91 Paordthr @ﬁ@g‘ ‘hﬁﬁ? Bxy-1 - cycl ohexyl met hyl ) - 9- ( 2- ani nopyri d
in-5- vyl )NMR{SZMODMES@%M ﬁ%s‘bi’f@o‘f 53,5}-Uhdedand o813t rlokhBdRi d&7, 2.70-2.38,
2.16-1.84, 1.82-1.56, 1.50-1.06, 1.04-0.80, 0.94.

Example 2(14)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(N,N-
2C  dimethylaminosulfonyl)phenylmethyl)-1,4,9-triazaspire[ 5.5 Jundecane hydrochloride
TLC: Rf 0.45 (chloroform:methanol=10:1);
NMR(CD;0D): & 7.91-7.84, 447 415, 402, 3.78, 3.58-3.40, 3.30-3.18, 2.71, 2.64-2.36,
2.18-1.84, 1.82-1.56, 1.52-1.06, 1.04-0.80, 0.95.
Example 2(15)
25  (3R)-1-butyl-2,5-diexo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(2-
hydroxyethoxy)phenylmethyl)-1,4,9-triazaspiro[5.5jundecane hydrochloride
TLC: Rf 0.31 (chloroform:methanol=10:1);
NMR(CD;0D): & 7.47, 7.05, 428, 4.14, 4.08, 3.96, 3.87, 3.70, 3.58-3.36, 3.30-3.08, 2.58-
2.20,2.18-1.84, 1.82-1.58, 1.54-1.06, 1.04-0.80, 0.95.
30  Example 2(16)
(3R)-1-butyl-2,5-dioxo-3-((1R}- 1-hydroxy-1-cyclohexylmethyl)-9-(pyridin-3-ylmethyl)-
1,4,9-triazaspiro[S.5]undecane dihydrochloride
TLC: Rf0.35 (chloroform:methanol=10:1);
NMR(CD;0D): § 9.24, 8.97-8.89, 8.16, 4.63,4.15, 4.04, 3.84, 3.66-3.18, 2.84-2.38, 2.20-1.84
35 1.82-1.56,1.52-1.06, 1.04-0.80, 0.94.
Example 2(17)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(pyridin-2-ylmethyl)-
1,4,9-triazaspiro[5.5]undecane dihydrochloride
- 40 -
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TLC. U0, 48 (chloroformi-~nethanol =4:1); NVR(CD3DD): d 8.17-8.14, 7.07,

4.30, 4.15, 3.97, 3.74, 3.60-3.45, 337-3.26, 2.70-2.40, 25 2.13-1.091,
1.80-1.60, 1.45-1.10, 1.02-0.87, 0.95. Exanple 2(9)

(3R) -1 -butyl -2,5-di oxo-3--((IR)-I-hydroxy-|I

-cycl ohexyl met hyl ) - 9- (4- et hoxyphenyl net hyl )- 1,4, 9-triazaspiro[ 5. 5] undecane
hydrochl oride TLC. Rf 0.44 (chloroform: nethanol =10:1); 30 NVR(CD34D): 6

74T, T ORCA BB oSty MBennd0 9) 10, 3. 58.3.30, 330310, 2.56-2. 20,
2.18-1.86, 1.

(3R)- I - bJFMR(QDsOB)i)o%? 831 8(29%)7 $4 h%ﬁ 0‘4x‘§/2 |4 chyc‘i b“ne"%&ﬁ %Wl‘él 99023 Hsthid-phen
yl met hyl )2 26 2, %b- Qggrl RZaswl 1 ah5. &, qnﬁe@:@@e) gm/drochl oride 35 TLC. Rf 0.47

(chl orof orm’ th = 10:1): NVR(CD3CD): .42, 7.31, 4.30, 4.14, 3.98,
3.70, 3. GMMSG 2.20, 2.37, 2.18-1. 84 1.82-1.58, 1.54-1.086,

Ilé) 0|4 % gO(BR@qlgfﬁlty 1E2X Ui d>@- ZQO(lR)th)(dB(BZy lr]].cgdlblydxyﬁn&h?lil)@X@lhﬁnl-ltgr@@lllenyhzeth)él)- _
-]- r r oxyphei i yl met , 4, O-tri
azasp 1 gz‘% g2 #%%%%H@Eﬂ%‘}ggé%ﬁlléoﬂldﬁg G R 049 )

(chl or of onmmamoahga aLtateNVRhORBEDY 1);S 7. 35, 6.87, 4.24, 4.15, 3.96, 3.68,
3.58-3.3 6 5 1 5.
Do s %@% éPG} 57%8 ?‘5% z?gs 4%&2 o5: ??(,ﬁ??s% {{;8&33003612,| 8895807009531
-cycl ohexyBMtﬂﬁyﬂ)ﬂ@nQ@ 16&1‘@)6&@?\5@ny| met hyl )- 1, 4, 9 triazaspiro[ 5. 5] undecane

hydr gghl %xa%lgéﬁ‘))m 0. 53 (chI or of orm met hanol =5: 1) 10 NI\/R(CDBOD) S
8.13, 7 2-3.40, 3. 38-

1.82-1. 56(3R)~ﬂ TBAYIe2, MIOXP MUB)Qohyd@o@sl CE}%&W@H@M@)—‘) Q“eqa)anqpf@af%eﬂwl)
5- di oxo- 3r § ©%Rhzak 1‘9()([@r Mi‘ecine‘]?ﬂ%dhhﬁ?ﬂ)é] net hyl )-9-(4-(N, N

di et hyl zaspi ro[ 5. 5] undecane di hydrochl ori de
15 TLC: %ﬂé(’ﬁxﬁ@?@%@tgﬁ %ﬁazﬁ ST £50?51 10: 1); NVR(CD3OD): S 7.81, 7.63,
4.40, 4. INMR{€DIOD)36 78,7, 3.78604. 35 ,3815,3.0863 381860-3.3( 3.3D-37 06, 2.6382.24,2 161 B284,

%e) oL jg’ufe 8‘% 2 tsdee (I?ThFé)S %d?gxyEf(?gELFoﬁ(eiﬁ m(afhyl ) -9-(4-(N, N
xample 2(20)
(3R)-1-butyl-2,5-diox0-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-cyclohexylmethyl-1,4,9-
triazaspiro[5.5Jundecane hydrochleride
TLC: Rf 0.28 (ethyl acetate:methanol=10:1);

20  NMR(CD;OD): § 4.16, 3.96, 3.78-3.40, 3.38-3.20, 3.00, 2.64-2.26, 2.20-1.60, 1.58-0.80, 0.97.
Example 2(21)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-S-(tetrahydropyran-4-
yimethyl}-1,4,9-trniazaspiro[5.5jundecane hydrochloride
TLC: Rf 0.38 (chlorofornm:methanol=10:1);

25 NMR(CD;OD): 6 4.16, 4.06-3.86, 3.80-3.40, 3.38-3.16, 3.06, 2.66-2.32, 2.28-1.58, 1.56-1.06,
1.04-0.80, 0.97.

Example 2(22)
(3R)-1-butyl-2,5-dioxo-~3-((1R)-1-hydroxy-1-cyclohexylmethyl}-S-(pyridin-4-ylmethyl})-
1,4,9-triazaspiro[5.5jundecane dihydrochloride

30 TLC: Rf 043 (chloroform:methanol=10:1);

NMR(CD;OD): 6 8.98, 8.44, 4.70, 4.15, 4.10, 3.84, 3.66-3.16, 2.84-2.36, 2 20-1.84, 1.82-1.56,
1.54-1.06, 1.04-0.80, 0.95.

Example 2(23)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!}-9-(2-methoxypyridin-5-

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

NMR(CD;0D): 6 8.50, 8.34, 7.06, 441, 4.15, 411, 400, 3.78, 3.60-3.40, 3.38-3.16, 2.66-
2.40,2.18-1.84, 1.82-1.60, 1.52-1.04, 1.04-0.80, 0.94.
-4] -




20 dimethyl am no sul fonyl)pheny]nethyl) -1,4,9-triazaspiro[5.5]undecane
hydrochloride TLC. Rf 0.45 (chloroform nethanol =10:1); NVR(CD3OD): 5
7.91-7.84, 4.47, 4.15, 4.02, 3.78, 3.58-3.40, 3.30-3.18, 2.71, 2.64-2.36,
2.18-1.84, 1.82-1.56, 1.52-1.06, 1.04-0.80, 0.95. Exanple 2(15) 25

(3R) - 1- butyl -2, 5-di oxo-3- ((1R) - 1- hydr oxy-1|-cycl ohexyl net hyl ) - 9- (4- ( 2-
hydroxyethoxy)phenylnethyl)-1,4,9-triazaspiro[5.5]undecane hydr ochl ori de
TLC R Ge3hddchha oform in et hanol =10 10: 1 NI\’ fR( CD30D): S 7.47, 7.05,
4.28, 4. ? 70, 3583536 3.30-3.08, 2.58- 2.20,

2. 18- 1. 843Ry 1ghptyl- %d1%0534 (ikéni hyirqry- hegdobeyybsethy) Ex@npl e 2(16) (3

R) - 1- but VihetBy 1c5rboﬂy1@eﬁquynﬂﬁuls -Rmethyl)-nydy-a¥¢asphrof € ¥Rin@edagX hyr@hivyildy

ric R O b e 1) AR Co0D) . S O 2ar o

8.97-8. 89\1M&(¢BQOE)) 63,8.40,1548,47. 031, 4. 37,84.15,34.65- 3.78,83.62-38340, 23 383 1820-6b-8343, 35

1,82-1. 56 105% 1406 3108 0580, 0194 Bl © 2017

(3R) - 1-bu '0X0 roxy-T
- cycl ohextplamet$d25) 9- (pyri di n- 2 ylmethyl Y- 1,4,9-triazaspiro[5.5]undecane

di hyd |101 NVR( CD30D) : S
8 81, rgc%ﬁ 9%329’1425 %&0'%9‘)14‘?@? o w@mé%ﬂﬁ%ﬁ@g@ 22 ) 40-3.(20, 2?72-
2.26, 2, 2onﬂhﬁsuliorsdlanlmagyrldlnéozlmeowl) n4§4r1@zeeolrdS%un@@wmltby@pg@wridﬁ

(3R) 1 - bufryt- f@ﬁ@aﬁt&mﬁe%r&(rﬁaha&olhy@dpxy | - cycl ohexyl met hyl ) - 9- (4 chl or ophen
5] undecane O;;drochl oride TLC 0. 44 et hyI

yl met h_yl ri azaspl
acet at e: MQ @6 2N|\7|éi9e|33’c§3)4 365 4715007 35tp, 34008,4043 34;3. B“ Y,
3.58-3. 36248 2,32@3 8342, 32’-15@ 2522,062120-01884,95 1. 82- 1. 56, 1.52-1. 06,
1.04-0.7 0. ?52 5 Exanpl e 2(19) (3 R)-l-butyl -2, 5 -dioxo -3 -((1
R) - 1- hydr%?@%ﬂ—‘—égcl ohexyl net hyl ) -9- (4- cyanopheny] nethyl )-
1, 4, 9- - t rGRz-agpityld], 5 dbixertEd Rive - thddryehbpaloltay hhéthyIRD-@- 43 (et hyl acetate:
met hagol 7 3. 60- 3. 36,
3 3013, 1dncyiabing YRS ma I Alg odrifigmutord Mytelie iR, 5700705
Exanpl e ﬂlz@)RfO 37 (chloroform methanol=10: 1);
NMR(CD;OD): § 7.92, 7.68, 4.42, 4.15, 4.02, 3.76, 3.58-3.38, 3.32-3.10, 2.92, 2.58-2.24,
2.18-1.84, 1.82-1.56, 1.50-1.06, 1.04-0.80, 0.95.
Exampie 2(27)
20 (3R)-1-butyl-2,5-dioxo-3-{(1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2-methyi-1-oxidopyridin-
S-ylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride

CH,
H,C
_N*
\_/
N
- HCI

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

NMR(CD;0D): & 9.00, 823, 7.89, 451, 4.15, 404, 3 80, 3.62-3.42, 3 40-3.20, 2 80-2 .40,
25 270,220-1.84, 1.82-1.56, 1.52-1.06, 1.04-0.80, 0.94,

Example 2(28)

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

ylmethyl)-1,4,9-triazaspiro[5.5]undecane dihydrochloride

TLC: Rf 6.47 (chloroform:methanol:acetic acid=10;1:1);



(3 R- 1 -butyl-2,5-dioxo-3-((1 R -1-hydroxy- |

-cycl ohexyl net hyl ) -9-cycl ohexyl nethyl - 1,4,9-- triazaspiro[5.5]undecane
hydrochl ori de TLC. Rf 0.28 (ethyl acetate:nethano]=10:1); 20 NNR(CD30D): S
4.16, 3.96, 3.78-3.40, 3.38-3.20, 3.00, 2.64-2.26, 2.20-1.60, 1,58-0.80,
0.97. Exanple 2(21) (3R)-1-butyl-2,5-dioxo-3-((I R-I -hydroxy-I

-cycl ohexyl net hyI) 9- (tetrahydropyran-4- yl nmeshy |)-1, 4, 9-tri azaspiro
[Zg EN]RugmdNﬁﬁ&OD ,0) ﬂi@%‘s 9r4!46+ 68 4T&r§4ﬂ@1§83 é@bﬂs@r 9%@@50 f’!ie}d@fig'zsﬂ.@ 3%) 5
2.28-1. 582214. %bﬂl@%l 9011 @&1@2%52-6 19“71 léx%%le 2(22) (3

R) - 1- but ykxadapde 8i20X0- 3- (( 1R) - 1- hydr oxy-| - cycl ohexyl net hyl ) - 9- (pyri di n-4-yl nme

0. 43 ( chi ARy ST FEERRRol <Lkl ey e Gameiylprg s 5

4.10, 53. 8)4me31y@61-8Qhﬁazagpﬁé{Sﬁ]ﬁlﬁjecﬁle?tﬂh}ldrSélﬂorldeB2 1.56, 1.54-1.06,

1.04-0.8 Ie223 .
| - butyl - Onsgd}%sgg%&% %}8 'Il)-’cycl ohexyl met hyl ) - 9- ( 2- net hoxypyri di n-
5- 35 yl MER(HOP:POY; &8’91t8r29a£a@€p 41640 4{1‘<545|]0 drgdedanes . 02,i h3y,dr.deh2.64rd.81-e

TLC. Rf hy, a NVR(CD3OD): S 8.50, 8. 34,
7.06, 4. 91215’@3(]‘;%“%1? fjl%%(} 45ang f‘gé 8(138%3 40 3.38-3.16, 2.66- 2.40,

2. 18- 1. 84ExamBe2(B0s0, 1.52-1. 04, 1.04-0.80, 0.94. -41 Exanple 2(24)

(3R b Y4 ,gp%;:lp 9- (2-

met hglbcar gn-}a} n? ?5%033 ((gk} lFﬁydiLoﬂrf’ %Mhe"m%gw{]@ )c()éQS uarqg)e?:ane

di hydr ochil @ﬁﬁ’d’@ 1%@éf!aﬁspwowgﬁwWWﬂ’&mﬁﬂcrfﬁi@hano 1=10 :1); 5 NVR(CD3OD): 5
8.60, 848, 7.73, 4.47, 4.15, 4.02, 3.76, &hw-3.40, 3.38-3.18, 2.66-2.38,
2.30, 2.18-1.84, 1.82-1.56, 1.5@71.06, 1{04-0.80, 0.94. Exanple 2(25)

(3R) -1 -butyl -2, 5-di oxo-3-((1R -cycl ohexyl nmethyl)-9-(2-

nmet hyl sul f onyl am nopyri di n- {4,9-triazaspiro[5.5]undecane

di hydrochl oride 10 TLC | =10:1); NWVR(CD3COD): 5
8.42, 7.99, 7.12, 4.36, 415 K3. 38-3. 14, 3.30, 2,60-

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

NMR(CD;0D): & 8.98, 8.70, 8.26, 7.87, 453, 4.16, 4.11, 3.82, 3.60-3.49, 3.34, 328, 2.61-
165 246,2.15-191,175-1.65, 1.39-1.14, 1.00-0.92.

Example 2(31}

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

ylmethyl}-1,4,9-triazaspiro[5.5Jundecane hydrochloride

CH;
0

N +

N*=—

\ /

N
N/
» HCI O

20  TLC: Rf0.41 (dichloromethane:methanol=5:1);
NMR(CD;0OD): & 874, 8.14, 4.55, 4.15, 4.06, 3.82, 3.59-3.47, 3.36, 3.28, 2.73-2.42, 2,13-
1.91, 1.75-1.64, 1.40-1.14, 1.00-0.86.

Example 2(32)

.43 .



(3 R-1-butyl-2, 5-dioxo-3 -((1 R-1-hydroxy- | -cy clohexy | methy 1)-9-(4
15 nethyl am nocarbonylp henylnmethyl) -1, 4, 9-triazaspiro [5.5 ] u ndecane
hydrochl oride TLC. Rf 0.37 (chloroformnethanol =10:1); NVR(CD3OD): d 7.92,
7.68, 4.42, 4.15, 4.02, 3.76, 3.58-3.38, 3.32-3.10, 2.92, 2.58-2.24,
2.18-1.84, 1.82-1.56, 1.50-1.06, 1.04-0.80, 0.95. Exanmple 2(27) 20

(3R) - 1-butyl -2, 5-di oxo-3- ((IR)-1-hydroxy-|-cycl ohexyl rnethyl)-9-(2-methyl-1-

i d i AR Ryl ATt . h de TLC
o B (R R AT %O%a#oﬁl?oﬁ% BhanRogSApeQIgEasGT! A7 T
4.15, 4. onethslsswonyéaraxzwzﬂmoxmpm lqw o irmzagpiro[ 25]undggne hydmpchiogde
(13%)2 i ﬁfvruli RE0. lz(@@)lor%f&fh Qe&@nmﬁa@‘h Exanpl e 2(28)

B - yar SR EDEpENoR s 32 6L 05 43 bk P9, A28 731 HSB S 352-110,

5(9 Llrl @Z?S;p% J2054-2.28, jg@d%;zﬁamwdl %m%gbziﬁgﬁqulgémﬁﬁ(@oﬁa) 4; 0 25 844

C oro Ol . acetl Cc acl -

7. 63, 4%@1&%@@16 3.94-3.82, 3.64-3.50, 3.30-31.16, 2.61-2.36, 2.2
4-2.10, ) 3R¢»11m§gaz 1.d8R013-62R)1. @ﬁraxylnpyaloﬂe&yunasyl)ax@np| e 2(29)

3R) - 1- but |

oo oot RBr S S AN T imzgppinals slindecane ibygrqshlorids i o
[ 5.5 ]untleCaRo.d!i(ciiyrdfoohhehand=80:TLC. Rf 0 59 (et hyl

gcg;%e %g? Ob)Lh 842, A8 R8P0 1554 %67318083 283 8 00304 o§41269f’71_%§5§,-f2%01

1. 45.1. 14-28-1¢6. 8.886. 5@&% @621(% 7§00
(SR)-I-bLE%ImQBQ ¢fhy 0xo- 3- ((1R) - 1- hydr oxy- I cycl ohexyl net hyl ) -9- (I - oxi dopyrid

in-3- vyl O-tri i.ro[s. h h0|deTLC Rf 0.44
(di chl orm 2\ 1%@1@%&9@%@5”@&*% ét‘ge%xyhag/tgyﬁ 8470, 8.26, 7,87,
;-1 ?g 46hﬁeth§1laﬂxﬁn0c3rtﬁﬁlylplie1@0)p3n$9),1393?1223',2%( gg[s ﬂ?gcﬂl%calié?lgﬁrif?{l%ﬁ’delS 1.91,
5- di gXo- g”(‘% ﬁ’?z? Ei%‘ﬂ %fPB‘%E me@w E?:@EE m et hyI) 9- (1 - oxi dopyri di n- 4-

yl net hyl )NMR(C%GE)aﬁa’éE)Z er% Bllandéane/ohy 42,08 R6-Gri2de. QD) 2ITEC2.0Rf 205842122,

(di chl or oyrgg hage: qj4-§8030)97N|\/R(CD30D) 8 8.74, 8.14, 4.55, 4.15,
4. 06, 3%26@9]?@ 3.28, 2.73-2.42, 2,13- 1.91, 1.75-1.64,

1.40-1.1
(3R)-1 —butyl-2,5-d10xo-3 -((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(2-amino-1-oxidopyridin-

20  5-ylmethyl)-1,4,9-triazaspiro[5.5]undecane dihydrochloride
CH,

H,N

« 2HCI O

TLC: Rf 0.51 (chloroform:methanol=5:1);
NMR(CD;0D): & 8.53, 8.04, 7.19, 4.31, 4.15, 3.98, 3.76, 3.64-3.42, 3.40-3.20, 2.76-2.30,
2.20-1.84 182-1.58, 1.52-1.06, 1.04-0.80, 0.95,

25 Example 2(36)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2-methylaminocarbonyl-

1-oxidopyridin-5-ylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochloride

- 44 .



Example 2(32) - 43 (')R- | -butyl-2,5-dioxo-3 -((1 R - 1-hydroxy- | -cycl
ohexy | nmethy |)-9-(4-(4-(N-ethyl-N

met hyl sul f onyl am no) phenoxy) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochloride TLC. Rf 0.42 (chloroform nmethanol =10:1); NWVR(CD30OD): 6 7.57,
7.41, 7.12, 7.08, 4.34, 4,15, 4.00, 3.76, 3.72, 3.58-3.38, 3.32-3.10, 5
2.94, 2.58-2.24, 2.20-1.86, 1.84-1.60, 1.52-1.06, 1.11, 1.04-0.80, O0.95.
Exanple 2(33) (3 R -1-bM4Cyl-2,05 -dioxo-3 - CHY R - | -hydroxy- |

-cycl ohexyl met hyl )-9-(2 %ﬂ am no

carbonyl pyridin-5-ylmethyl)-1,4, 9-triazaspi rg[ 5. 5] undecane di hydrochl ori de
TLC. Rf 0.41 (chloroform neth 10:1); 10 NMR(CD3CD): 6 8.82, 819, 4.51,
4.15, 4.06, 3.80, 3.58-3.4Q»-R732-3508, 2.97 2.58 2.24, 2.20-1.82,
1.80-1.58, 1.50-1.06, 1.04-0.78, 0/94. 3R -1 -butyl -2,

5-di oxo-3-((l R)-1I-hydroxy-I-cycl ohexyl (& " et hyl am nocar bonyl
phenyl)pentyl)- I , 4, 9-triaza Spi Nydrochl oride 15 TLC:
Rf 0.25 (chl orof orm nethanol =10:1); N R, 7.29, 416, 192,
3.76-3.42, 336-3,02, 2.90, 2.78-2.64, % FB- 2 : :
1.04-0.80, 0.97. Exanple 2(35) (3R)-1-Balyl &, 5. di oxé
- hydr oxy-1-cycl ohexyl net hyl ) - 9- (2- am no- | - oxi dopyri di R
5-yl met hyir) c1pr$o9stEhiazasi ielianglyndgcane di hydrochloride TLC Rf 0.51
(chl orof or m met hanal =5 4. 15

: 1&; NNR;}CD:%OD@:’ 6.8,53,.8.04, 7.19, 4.31, 3.98,
3.76, 3. 6MREDOD)A 8650839, 7892740, 415, 586,13 84, 350342 351-3. 1403 9108 60-
1. 04- 0. 80220, 950-125, Exanpi® 12036)s (1369-0 Bobady! - 2, 5- di oxo- 3- ((|
R) - 1- hydr axy- | - ohexyl met hyl ) - 9- ( 2- net hyl am nocar bonyl -
| - oxi pyﬁ—?‘—é&ﬂﬁ—é@lmt hyl)-1,4,9-triazaspiro[ 5. 5]undecane hydro chloride -44
TLC. Rf O(3R26l-bethl-diafioxors -((ER)hahpdratd 1 LyrlohbRIGEBED)9-(B(8. 67, 8.39, 7. 85,
4.46, 4.1 3. 6Q-.3, . 3.32- 3, 14 . 60- 128, 2.20-1.84,
1.82-1. 58?“?‘?‘1’%’8’%?385’,%9?1)0%?% ; @6%8‘.@@%@@%”&%@9 ‘%"(1%‘%&( 3 R)-1-butyl -2,
5- di oxo- 3TLC1Rf 0 68Hyklptfyrar methabolréxdyl net hyl ) - 9- (5- (4- _
car boxy phgiyk )R} )571934,79{_)15 \1825:98) 19434 yndecene dydeechianie »§L4iGo, R

0.58 (chl orof or m net hanol =5:1);
o) 1.56-1.06, 1.04-0.80, 0.97.

Example 2(38)
(3R)-1-butyi-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

methylaminocarbonylphenoxy)cyclohexylmethyl)-1,4,9-triazaspiro{S.SJundecane

hydrochloride

15 TLC: Rf0.12 (ethyl acetate:methanol=10:1);
NMR(CD30D): & 7.75, 6.96, 4.37, 4.17, 3.98, 372, 3.64-3.55, 3.33-3.20, 3.08-3.06, 2.89,
2.60- 241, 2.24-1.93, 1.80-1.63, 1.57-1.19, 1.00-0.91.
Example 2(39)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-

20  cyclohexyloxyphenylmethyl)-1,4,9-tnazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.60 (ethyl acetate:methanol=10:1});
NMR(CDs0D): §7.42, 7.00, 4.37, 427, 4.15, 3.97, 3.71, 3.53-3.40, 3.33-3.15, 2.49-1.95
1.85-1.18, 1.00-0.87.
Example 2(40)

25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-benzylphenylmethy!)-
1,4,9-triazaspiro[5.5]Jundecane hydrochloride
TLC: Rf 0.72 (ethyl acetate:methanol=10:1},
NMR(CD;0OD): & 7.45, 734, 7.29-7.17, 431, 4.14, 400, 3.98, 3.73, 3.52-3 41, 3.33-3 14,
2.47-2.20,2.13-1.91, 1.80-1.63, 1.45-1.15, 1.00-0.87.

30  Example 2(41)
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NVR(CD3OD).- 5 7.93, 7.31, 4.16, 3.94, 178-3.40, 3.32-3.02, 2.80-2.64,
156-2.22, 2.20-1.60, 10 1.56-1.06, 1.04-0.80, 0.97 Exanple 2(38)

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

met hyl ar ni nocar bonyl phenoxy) cycl ohexyl met hyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane
hydrochl oride 15 TLC. Rf 0.12 (ethyl acetate: nethanol=10:1); NVR(CD30D): 6
7.75, 6.96, 4.37, 4.17, 3.98, 3.72, 3. 64 3.55, 3.33-3.20, 3.08-3.06, 2.89,
2.60- 2. 7 Exanpl e 2(39)

(30 1 bfgiR %b%%n]z %mx& 38&1%{ ﬁagd;lof} r-& %(gae_xgym%hm%l%l Tt byl ) -9- (4 20
cycl ohexyﬁllé Eﬁh PIP@WH?‘FTW]D 1, @rﬂt‘%ﬁaﬁ%‘é)iﬁlsi}‘{?ﬁsc@]e@ﬁié@@hlﬁé Rydr ochl ori de

TLC. Rf Opgd }(feam%chgﬁgmqngmgﬂamm );10:1); NWR(CD3CD): 8742, 7.00, 4.37,

1 60 oty gﬁp(pg 26(%?372%3760 Due 7§§?3ﬁ61§36 % 1972003 7813 835%0 898310,

(3R) - b- but 3d-1 365t Bi4-0x53; B-56(1.69,-116chgd0.ax9s | - cycl ohexyl net hyl ) - 9- (4- benzyl phei
|yl methyl)- 1 42 “tri azaspi ro[ 5.5 Jun decane hydrochloride TLC. Rf 0.72
(et hyl ac%!ﬁ&ﬂé—ﬂ@‘? hanol=10:1): NVR(CD3OD): 6 7.45, 7.34, 7.29-7.17, 4.31,
4. 14, 4. QBR)-3-18yl-35-dBxo3-G2R}.14ydr@y3BeRldibxyln2etiy)-2-(3pheRoxtPhdn@hethyl)-
1. 80- 1 6 anpl e 2(41) -45 (3R)- |
-buty %54%6;&'}@ ?ru Qc eq]z/dr%(ﬁlo%_ | -cycl ohexyl net hyl ) -9-( 2-
phenyl ot HRIAy: | R ( rﬁgﬂrmrmetha@lﬂq h)zaspl ro[ 5. 5] undecane hydrochl ori de
TLC 18 Q4 ((:951@9208 @rsma %W@nqlﬁlﬁ?o@)s ?MW@P%@D) 303.08, %%47} @41 1.82-1.58,

. 62-7. 46 42 .60-3.40, 3.3 5
2 60- 1. 8654 1 §8. hog@solog) 1 08 1 06 o 80 o 95. Exanpl e 2(42)

(3R) - 1- butyhde &dh 0x0-3-((1 R - | -hydroxy-

L

(chl or of dr-phmeeliyiphal S=tlzdgpirol0S5 IuhEFé@@@E}BﬁD)hlor@de? 50-6.96, 4.33, 4.15, 4.00,
3.74, 3.58-3.36, 3.30-3.08, 2.54-1.84, 1.82€H;58, 1.54-1.06, 1.04-0.80,
0.95. Exanple 2(43)

(3R) - 1- butyl -2, 5-di oxo- 3-((%
| - oxi dopyri di n-

- 1- hydr oxy- | Acycl ohexyl met hyl ) - 9- (2- chl or o-
-0_N+
\

s HCI O

15
TLC: Rf 0.31 (chloroform:methanol=10:1);

NMR(CDsOD): & 8.76, 7.88, 7.78, 4.43, 4.15, 4.04, 3.80, 3.64-3.42, 3.32-3.16, 2.64-2 32,
2,20-1.84, 1.82-1.60, 1.50-1 .06, 1.04-0.80, 0.95.
Example 2{44)

20  (3R)-1-butyl-2,3-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(6-(4-
methylaminocarbonylphenoxy}hexyl)-1,4,9-triazaspiro[S.5Jundecane hydrochloride
TLC: Rf .19 (chloroform:methanol=10:1};
NMR(CD;0D): § 7.76, 6.95, 4.16, 4.05, 3.94, 3.78-3.44, 3.32-3.08, 2.89, 2.60-2.24, 2.20-1.08,
1.06-0.80, 0.97.

25  Example 2(45)
(3R}-1-butyl-2,S-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl}-$-(1-(4-
methylaminocarbonylphenylmethyl)piperidin-4-ylmethyl)-1,4,9-triazaspiro[5.5 Jundecane

dihydrochloride
TLC: Rf 0.14 {chloroform:methanol=10:1);
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5--yhnethyl)-1,4,9-triazaspiro[5. 5]undecane hydrochloride 15 TLC. Rf 0.31
(chlorof orm nethanol =10:1); NMR(CD3CD): 8 8.76, 7.88, 7.78, 4.43, 4.15,
4.04, 3.80, 3.64-3.42, 3.32-3.16, 164--2.32, 2.20-1.84, 1.82-1.60,
1.50-1.06, 1.04-0.80, 0.95. Example 2(44) 20

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydr oxy-1-cycl ohexyl net hyl ) - 9- (6-(4- net hyl
am nocar bonyl phenoxy) hexyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de

TLC R ﬁgt@%b@w& 9ron 7%‘%”9@-@@ rsl@, 976) 5 AVRECO3(A) D652 93 72680§ %52 36115%
4.05, 3.94 08, .60-2.24, 2.20-1.08,

0.97. 25 E?z%rr%ﬁloelﬁé@sﬁo@ -1 butyI 2 5 ~dioxo-3 -((1 R)-I-hydroxy |
-cyclohexghpmﬂ@ypxaQ (1-(4 inethyl am

1nocar bon h i a a o[ 5. 5] undecane
di hydr ocjf;g I%Ed@)ﬁ’ ?&i‘)?lcﬁfdé?%vrgr%ﬁaﬁé%ﬂiﬂﬁﬁt?r éa%‘r NVR( CD3OD) : 6
7.92, 57. Gﬁmeﬂﬁ'ﬂbmlﬁoﬂeﬂ]ylzﬂmﬁhﬁca}Boﬂ)B}pﬁieﬂﬂmeﬁlyl)B} 299161,323%[}93[5 Fubdecanss,

2.36-1.86,, 4. .82-1,10, 1.06-0.80, 0.96. Exanpl e 2(46) (3R)-1 -butyl -

- di oxo- 3- ?PY’E& R“%ydroxy | -cycl ohexyl methyl) -9-(4-(2-(N,N 5

di met hyl aii.Gol}&0.AY (erimiofooamethonsiFy ghenyl net hyl ) - 1, 4, 9-tri azaspi r o[ 5. 5] undec

g”g 0 d;h%ﬁ?@% Ele@ ?Rfa; 93@}4 gcg%ooo'*%hg%@é @g%d‘@g@g%% L MVB(“@[%@% 848

2.18- 1. 841.82-1, %21 $05g06 Jl%%odé%l 04-0.80, 0.95. 10 Exanpl e 2(47)
(3R)1@-buggﬁmge§quoxo 3 -((l R-1-hydroxy- | -cyc]ohexylnethyl) 9-(6-(4
i ochi iR -Dohce SO 20U BBk chEAB T HAHBTON) ;  NR(CDBOD) 3.
7.17, 6. 89ethfisdBonyBafifiopBerd3y)3xfig1, 49-60kz3s[Hd[ 5. 3]3@eSnd ByddcBl6ride, 60- 2. 30,
15 2 20 100 b8 8 Rl AR (), (30 iz S koo (1
| met hyl ) -NMR(CIROM)i azaspi 6.89] 8.16, p9Adedans oRy dridehb@ri.ole3. Il C:87Rf2. @-230,
(chl orof of 5y B 3RRLGEE old7

Example 2(48)

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

ethylsulfonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

TLC: Rt 0.27 (chloroform:methanol=10:1);

20  NMR(CD;OD): & 7.53, 7.29, 7.06, 702, 432, 4.15, 398, 374, 3.58-3.38, 3.30-3.10, 3.08,

2.56-2.20,2.18-1.84, 1.82-1.58, 1.50-1.06, 1.32, 1.04-0.80, 0.95.

Example 2(49)

{38)-1-butyl-2,5-dioxo-3-cyclohexylmethyl-9-(4-(4- methylsulfonylaminophenoxy)butyl)-

1,4,9-triazaspiro[5.5]undecane hydrochloride

25 TLC: Rf0.35 (dichloromethane:methanol=10:1);
NMR(CDs0D): 6 7.18, 6.92, 4.07-4.02, 3.83-3.69, 3.61-3.57, 3.45, 3.26-3.20, 2.87, 2.60-2 45,
2.25-1.15, 1.05-0.90, 0.96.
Example 2(50)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-

30  methylcarbonylaminophenoxy)phenylmethyi)-1,4,9-triazaspiro[ 5. 5]undecane hydrochloride
TLC: Rf 0.56 {(chloroform:methanol=9:1};
NMR(CD;0D): & 7.59-7.49, 7.06-6 96, 432, 4.15, 395,370, 3.59-3.38, 3.30-3.10, 2.52-2.22,
2.12,2.12-1.88, 1.80-1.60, 1.48-1.12, 1.03-0.80, 0.95.
Example 2(51)

35  (BR)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(1-benzylpiperidin-4-
ylmethyl)-1,4,9-triazaspiro[5.5 Jundecane dihydrochloride
TLC: Rf 0.52 (chloroform:methanol=9:1);
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20 NMR(CD30D): 6 7.53, 7.29, 7.06, 7.02, 4.32, 4.15, 3.98, 3.74, 3.58-3.38,

3,30-3.10, 3.08, 2.56-2.20, 2.18-1.84, 1.82-1.58, 1.50-1.06, 1.32,
1.04-0.80, 0.95. Exanple 2 49) (3 S)-1-butyl-2,5-di oxo-3

-cycl ohexyl net hyl -9- (4-(4-iiiethyl sul fonyl am nophenoxy) butyl) -
,4,9-triazaspiro[5. 5] undecane hydrochloride 25 TLC. Rf0.35

(di chl or onmet hane: net hano1=10: 1) ; NVR(CD30D): 3 7.18, 6.92, 4.07-4.02,

3. 83-3. 69N1\/ﬁz(6:b @}14)375 7360454234 2643120, 9523 8§ 3.8%,80r623 493 1623 @@-2175152 60, 2.42,
1. 05-0. 90 ng di oxo- 3- R) - 1- hydr oxy-

I -cyclohe%?ﬁ:HE9H§r5 9. 3£ﬂ4(§85ﬁTé9%91 ¥Bgﬁ$?ganz [ nop henoxy)phenyl
nmet hyl ) - 1Exﬂnm92(tnazasp|ro [5.5 ]undecane hydrochlorlde TLC. Rf 0.56

chl orofo th | =9: 1) ; 7. 06-6.96, 4.32, 4.15,
{ 95, 3. 7@%3‘%&@238{"’?'%(1%%@ b3 C'Z‘CIBECXY“? '%?‘) S0 5 89 . 1.80-1. 60,
1. 48- & 12phehy@ariflodthon®l@&pyIEX drepir 'aza%(oﬁ"oﬂ_‘i) SBbBdecane hydrochloride
(3R)-]-bu O%¥al ohexyl nmet hyl ) - 9- (1- benzyl pi pe
ridin-4- %¥t §Eé4g(%ﬁ§”)0éé§£%géoﬂ%%? égg]%%%géane di hydrochl oride TLC. Rf
0. 52 (chIHW&i(@ﬂ}uDQ)nért RARTLED: 1357247 TNORACIBAD)6, %71, 565-3.482 3. 3-332, 2615,

3.95, 3. 7§5$24267 2%44163§ 12§5 §6l6r §5 QQ)S ?0%508(?063% 2.42, 2.36-2.15,
115- 1, 86, . 96, Exanpl e 2{ 52}

(3R) - 1- buEﬁLJZtQﬁ&ﬂoxo 3 ((1 R) 1 hydroxy I-cyclohexylnethyl) 9-(3 5
phenyicam peoarhapys lsrda@;yd )(@41&5 19h1$drbﬁ3ms:9ubﬁé@1é]e@mgesnem@zhydr ochl ori de

TLC. Rf O. chl or of cetic.a R(CD30D): 6
7.59-7. 52Ph &71053.@“‘#82'63’0 ?Pfﬁﬂy Fyr’;) 14, 586“3239:9?@% g]UB e@“ﬁéyd@]@?f@ 12, 2. 65,
2.57-2. 27TLe: Rﬂe:lzs&&hyuaoaﬁ{elmemandl 55)1.08, 1.06-0.80, 0.96. Exanple 2(53)

10 (3R)- 1?]%@613 [g) %ﬁ %9(5(615? Jiﬁ‘y§18x¥9b 5%/ %hﬁxz}’al?e%?g')ng gi57¢-

phenoxyme meth O-1tf1 "azaspi ecane””
hydr ochl oRildd.9ITLG7- Fﬁ4012510é1h9®Oéﬁeﬂéﬁeﬁﬁﬁﬁthanol =9:1); NMVR(CD3OD): 6
7.26,4. QEX n Qiﬁk34 4 16, 3.99, 3.81, 3 74-3.45, 3.34-3.11, 2.51-2. 31,
2.17-1.91 0-1.11, 1.00-0.85, 0.98, 0.64. 15 Exanple 2(54)
(3R) - | - but3R)- pbutgi- %Lﬁode@xcg-’ ((Fy Lhydrppd wybheW@P@th%r(tffeﬂﬁﬁw )-9-(trans- 2-
phenoxy mepipb&yiat@pIcOBybBpoinithy1)-1,4%-Ridzhdpadps Puh 8édand hydrdenansge
hydrochl O{"Le Rf 0.19 (ethyl acetate:methancl=9:1);
NMR{(CD;OD): & 7.25, 6.94-6.88, 4.18, 4.17, 3.98, 3.85-3.50, 3.34-3.16, 3.02, 2.56-2.25,
20 2.19-190,1.82-1.65,1.51-1.15, 1.00-0.87, 0.98, 0.81.
Example 2(55)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(5-(4-
methylsulfonylaminophenyl}pentyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.26 (ethyl acetate:methanol=9:1);
25 NMR(CDi:0D): 8 7.16,4.16,3.92,3.67, 3.58-3.48, 3.30-3.20, 3.14-3.08, 291, 2.63, 2.52-2 .40,
2.41,2.15-1.90, 1.84-1.62, 1.48-1.15, 1.00-0.85, 0.97.
Example 2(56)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1 -cyclohexylmethyl)-9-(4-(2-
phenylethyl)phenylmethyl)-1,4,9-triazaspiro[ 5. 5Jundecane hydrochloride
30  TLC: Rf0.67 (ethyl acetate:methanol=9:1);
NMR(CD;0D): 6 7.43, 7.29, 7.25-7.19, 7.15-7.12, 430, 4.15, 3.98, 3.72, 3.55-3.35, 3.30-3.12,
2.98-2.91, 2.50-2.20, 2.14-1.90, 1.80-1.60, 1.45-1.15, 1.00-0.86, 0.95.
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3-diphenyl-2-propenyl)-

35 1,4 9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 078 (ethyl acetate:methanol=9:1};
NMR(CD;0D): § 7.50-7.42, 7.32,7.19, 6.27, 4.14, 3.85, 3.84, 3 62-3.45, 3.30-3.15, 2.52-2.25,
2.15-1.91, 1.80-1.62, 1.45-1.16, 0.97, 0. 96-0.85.
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TLC. Rf 0.19 (ethyl acetate: nmethanol=9: ] ); NMR(CD30D): 6 7.25, 6.94-6. 88,
4.18, 4.17, 3.98, 3.85-3.50, 134-3.16, 3.02, 2.56-2.25, 20 2.19-1.90,
1.82-1.65, 1,51-1.15, 1.00-0.87, 0.98, 0.81. Exanple 2(55)

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

met hyl sul f onyl am nophenyl ) pentyl)-1,4,9-triazaspir o[5.5]undecane
hydrochloride TLC. Rf 0.26 (ethyl acetate: nethanol =9:1); 25 NVR(CD3OD): 6
7.16, 4],5@{31“1{9@35@67 3.58-3.48, 3.30-3.20, 3.14-3.08, 2.91, 2.63,
2.52-2.40 2

84-1.62, 1,48-1 15 0 7. Ex I
2(56) (3R RUTHUHZ B ST B 4- promy L igaetin ) o- -GN = A€
I[- cycl i)heeslydmﬂalymhmnﬁmﬁvbﬂﬁﬂap}mhembuh@t)hw pphmy;j)1r<2t6t52yﬂ|@ecﬂne41yd90&1nmaiéas Piro

55 ]u chlori e .30,JLC 0.67 (ethy

oot ot oo HECARE %?CP? Ress v 43, 7.29, 7.25-7.19, 7.15-7.12, 43 0,
4. 15, 53. I8MRICY2003. 65738, 369834.’86), 31023, 972; 98-32599B 3(@380; 2.5262.32. ZLZH- 12 oD,
1.80-1.6 anple 2(57) (3R)-1-butyl -
5- di oxo- %?%ié}é p%qdﬁrot}))%?/@ ?Ofgy%%)%%gx%% net hyl ) - 9- (3-di phenyl - 2- propenyl)
35 1, 4, QEXQMQQ@JO[S 5] undecane hydrochloride TLC. Rf 0.78 (ethyl acetate,

hanol 7 54. 3. 84,
ge% 2a204§@ %) 3&}%{3{1 Sy Z(éZiRg 1@%70@21 C?ClglgeleYmétg%-l)@(% 134bé14zod.%x§14 -~

0. 96- 0. 85’1)914413’1@&%1@2%@5855 thpyecpnghydrpeidordeyi oxo- 3- ((1R) 1 hydr oxy-
| - cyghoheryd net hgs Id;@hléﬁmﬁe‘ihe(rﬂh' rﬁétb&rﬁ;ﬂ%—(} Bt hoxyet hyl ) ami nocarb onyl)p

hon) oty g KA o 0 [y S Hper e D getioon o 5 i
3.97, 3.7918.132, 130306 8. 129- 12[.4560!3987 2.31, 2.12, 2,06-1.82, 1.78-1.60,
1.49-1. 03,102 0, 0.97. Exanple 2(59) (3R -I -butyl -2, 5- di oxo- 3 -((1
R) -1-h drrrx{—[‘?—v:&gjohexyl met hyl )-9-(3 -(1, 3- benzodi oxol -
yl )propyl(ﬁR 140y1t 2, b-alxaiop O RS- 15 et hnc!plyesy o eth i Scked- (146 TLC. Rf 0.53
R O R i e e L e i ST
1. 40- 1. 14ydroghlprisleg 7 Exanpl e 2(60) (3 R)-1- butyI 2, 5 -di ox0-3 - ((1
R) - 1- hydrpx@-Rrf 046 Ydiehlordmestdnem@hdnol3 1®1), (4 - (4
NMR(CDsOD): & 7.73, 7.47, 7.36, 7.31, 4.32, 4.14, 4.07, 3.99, 3.74, 3.52-3.41, 3.25-3.14,
2.89, 2.47-2.24,213-1.91, 1.80-1.65, 1.40-1.15, 1.00-0.86.
20  Example 2(61)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexylmethyl)-9-(4-(4-
carboxyphenylmethyl)phenylmethy!)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.20 (dichloromethane:methanol=10:1);
NMR{CDs0D): § 7.93, 7.47, 7.37, 732, 432, 4.14, 4.09, 3.98, 3.74, 3.53-3.36, 3.29-3.13,
25 249-2.24,213-1.91, 1.80-1.65, 1.40-1.18, 1.00-091,
Example 2(62)
(3R}-1-butyl-2 5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(cis-2-
phenyleyclopropyl)phenylmethyl)-1,4,9-triazaspiro[5. 5 Jundecane hydrochloride
TLC: Rf 0.68 (ethyl acetate:methanol=19:1),
30 NMR(CD;OD): & 7.23, 7.08, 7.03-6.96, 4.18, 4.14, 3.90, 3.63, 3.47, 3.33-3.08, 2.60-2.52,
2.43.234,221,2.11-1.92, 1.84-1.60, 1.54, 1.46, 1.45-1.10, 0.99-0.85, 0.95
Example 2(63)
(3R)-1-butyl-2, S-dioxe-3-((1R)-1-hydroxy- 1 -cyclohexylmethyl)-9-(4-(trans-2-
phenyleyclopropyl)phenylmethyl)-1,4,9-triazaspiro[S.5]undecane hydrochloride
35 TLC: Rf0.62 (ethyl acetate:methancl=19:1);
NMR(CD;0D): & 7.45, 7.30-7.23, 717-7.12, 432, 415, 3.99, 3.74, 3.53-3.40, 3.30-3.10,
2.51-1.85 2.20, 1.84-1.60, 1.54-1.45, 1.45-1.18, 0.99-0.83, 0.95.
Example 2{64)
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15

nmet hyl am nocar bonyl phenyl net hyl ) phenyl nethyl )-1, 4, 9-tri azaspi ro[ 5. 5] undeca. n
e hydrochloride TLC. Rf 0.45 (dichloronethane: net hanol =10:1); NMR(CD30D): b
7.73, 7.47, 7.36, 7.31, 4.32, 4.14, 4.07, 3.99, 3.74, 3.52-3.41, 3.25-3.14,
2.89, 2.47-2.24, 2.13-1.91, 1.80-1.65, 1.40-1.15, 1.00-0.86. 20 Exanple
2(61) (3R -1-butyl-2,5-di oxo-3-((1R)-1-hydroxy- |

- cycl ohexglryg t]bm%;])z 9-didied-A((1R)-1-h droxy—l cyc ohexylmethyﬁ -9-(4-(4-

corboypenyl et henenu e L Lt T esstlnd sk i

hydr ochl
7.93, 7. 4”J7LC7RB(776'(018@10f@tn821pt14nd]45 14, 09, 3.98, 3.74, 3.53-3.36, 3.29-3.13,

25 2.49- 1 9 eﬁ 6

(3R) - 1butN]%2(c§) eitll 5?%6% 71‘%% 71%&57 2k ‘694111 ézl eégﬁ‘ggﬁeﬁ?n?gg (5 122 {'s- 2-
pl hei ryl c@é&}plr&;)éﬁllﬁ) %Héﬁyﬂ&rét&@yl $2, 11 AB- Qalﬂ,rlﬂ%ﬁéélpﬂ P6] 5. 5] undecane

hydr ochl ogj fde " RfO 68 (et hyl acetate: nethanol =19:1); 30 NM R(CD30D): 8
7.23, 7. 4.14, 3.90, 3.63, 3.47, 3.33-3.08, 2.60-2.52,
2. 23, 2. 3GR)A-payl- % Sxdions- MCIRJJ ighydrogy [-cyclohexyimagyl) - @sphenybmidizolbd-0. 85,

0. 95. Exaﬂmeﬁlﬁ)(ﬁQS‘(n%Eﬁ FoPU M hd(%an@dlfﬂ'_y@ﬁéghlanﬁé 1R) - 1- hydr oxy- |
-cycl ohex Inet cyclo propy])ph e nylnet hyl)-1, 4,

h
9-tri azabp [Zxﬁg’gﬁl]oﬂﬂﬂggélﬁénﬁ@ﬁlﬁg m/é)m de 35 TLC. Rf 0.62 (ethyl
acet atce: mﬁt@mb@)ls 8.00-7.95 NVR(-CB30DF6, H14 .48, 3R330:63-238, 3351727, 123-246132,

4.15, 3.9 4 0, 2.51.1.85, 2.20, 1.84-1.60,

1.54-1. 45911%4% 1@8158%319%06 153138%%9% Exanpl e 2(64) - 49

(3R) - 1- buExdm 129 B{@iloxo- 3-- ((1 R) - 1- hydr oxy- 1- cycl ohexyl net hyl)-9-(4-(4- nmethy
| bndecane Rdr BukPRd iEaS-QRAPIAER, Bt B bhedn - (25 iBEASRplpr © [ 5
NIVR( 0030D)495tr1?1mp1rv[545ﬂun®02@e hydroahloadeq | 4. 14, 3.94, 3.69, 3.49, 3.42-3.33,
3.25,183. 1T1.C: ﬁf@6ﬂ€iet% ﬂ&eta?e RBthakeit091):88, 1.80-1.62, 1 48-1.10, 1.02-0. 80,

|0_ 2§‘C| Ef(, ﬁﬁ/ﬁ@ Efpf)) 7(35 %ﬁétijp4%@a (?%20‘? Q(I%R)s 91, hyqr $%%¥2.335, 330318,

yl met hyl ) 3184, % tra7az agpi. 80 [1R05] emdecrnaodl oy-drsochl or i de TLC. Rf 0.27
(di chl oro%Et ha}ngiﬁt hanol =10: 1) : 10 NMR(CD3QD): 5 8.00-7.95, 7.72-7.65,
4.56, 4.1 83, 3.63-3.51, 33 5, 3.27, 2.73-2.51, 117--1.92,
1. 80- 1. 65(3R)- 14Butgl-2.4- didx@®-( 0L RS -hydroxy-1-cyclohexylmethyl)-9-(4-(4-

20  methoxycarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.45 (chloroform:methanol=10:1),
NMR{CDs0D}): & 8.02, 7.63, 7.16, 7.06, 4.36, 4.15, 3.98, 3.88, 3.74, 3.62-3.37, 3.33-3.15,
2.65-2.28, 2.18-1.84, 1.83-1.55, 1.53-1.07, 1.07-0.77.
Example 2{68)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylbenzylsulfonylamino)phenylmethyl)-1,4,9-triazaspiro{ 5. 5Jundecane hydrochloride
TLC: Rf 0.52 (chloroform:methanol=9:1);
NMR(CD;OD): § 7.48, 7.24, 7.14, 4.40, 4.31, 4.15, 3.98, 3.73, 3.58-3.38, 3.25, 3.19, 2.53-
2.38,2.38-2.22,2.21,2.18-1.88, 1.81-1.60, 1.50-1.12, 1.04-0.80, 0.95.
30 Example 2(69}
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenylcarbonyl)phenyimethyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochloride
TLC: Rf 0.36 (chloroform:methanol:acetic acid=20:2:1);
NMR(CD;0D): & 817, 7.90, 7.87, 7.76, 4.49, 4.16, 4.06, 3.81, 3.61-3.43, 330-3.12, 2.62-
35 2.28,2.20-187 1.84-1.60, 1.55-1.08, 1.08-0.80, 0.95.
Example 2(70)
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Exanmpl e 2(66) (3R)- 1-butyl-2, 5-dioxo-3 -((1 R)-1-hydroxy- |

-cycl ohexyl net hyl ) -9- (2, 3-di phenyl propyl )- 1,4,9-triazaspiro[5.5]undecane
hydrochl ori de 15 TLC. Rf0.68 (ethyl acetate: nmethano I= 19: 1); NWVR(CD3OD):
6 7.37-7.24, 7.24-7.10, 7.07-7.03, 4.12, 3.91, 3.75, 3.62-3.35, 3.30-3.18,
3.18-2.95, 2.87, 2.44-1.89, 1.80-1.60, 1.45-1.10, 1.00-0.80. Exanple 2(67)
(3 R-1-butyl-2, 5-dioxo-3-((1 R)-1-hydroxy-I -cyclohexyl met hyl )-9--(4-(4 20
met hoxy casRpnyduRemuiekpseayREIHMExyll éy&olserxy&mﬁjq §4- 5] undecane

hydr ochl ori d TL chl o o orm

e ). 6 8.02,
Y ML R s §-twa§ sHSegtes | 5 o
2.28, 2. 1@d1thl4)11d&. 83 1.55, 1.53-1.07, 1.07-0.77. Exanpl e 2(0) 25
(3R) -1 -- - cycl ohexyl met hyl) - 9- (4- (4 nethy
| benzyl bﬂ‘q I?f%é ((jdéa%&og} ]{aﬁg)mquﬁah%ﬁjt@x?ﬁ) 1, 4, 9-triazasp iro [ 5.5 ]
undecéane NMBJ(@BI;@BDl@éY OSTUQY, RiS60. 577, (44, oF b, .06, B4, Hahbh 49; 3B):3.10, 2.95,
NIVR( CD30D) 2 4 3.98, 3.73, 3.58-3.38,
125, 3. %60 §§§ f@gég? ggg %ﬂZIZﬁ f21982’1]405’333:’63 [?Lé§8 1.81-1.60, 1.50-1.12,
1. 04- 0. 8dxempdB2(73) Exanpl e 2(69) (3R)- | -butyl-2, 5-dioxo-3-((I
R) - 1- hydr(%yilbuzﬂ;aczt.ahﬁzsw ek xl %x(y4r éﬂcloli"e%&f?@é% FL r(mt(wﬁmwy%pmeny 1
nmethy])-1,. 4, trla 1ro E;ngl Scane roc aoride” TLC
(chl or of dhiazol rf’e¥ e%iftaz%&i’ﬂra usdeoane dipgieshlopyle 6 8. 17, 7.90, 7.87,
7.76104. 49.C:RfUH42 &h@ﬁrofo’ﬂm&ﬁeth&lcﬂiéjfﬁ 43, 3.30-3.12, 2.62- 35 2.28,

2.20-1. 87 3 0 0 I
2420 Sl @00n9 5 4033 08 a0 B0 A0S ouB & 2805 399

met hyl ar rﬁ @Qa&?bbﬂgllﬂpm eigl tat-Hory )56ty | 1Irie-®i$0,)0.95.4, 9-tri azaspi r o[ 5. 5] unde
cane hydfochl ok TLC. Rf 0.51 (dichloronethane: rnethanol=1 0: 1), 5

NVR( CD30 7.89, 7.86, 7.77, 4.48, 4.16, 4.06, 3.80, 3.61-3.40,
3.30-3.1 3R21951ty 55-gxe- D 1Ry 1sydioxg7! -cyclghexy inaghy)-952-pheod-1,3-tiszad-479

0. ?ﬁ1|5)EX %(174)) tfi %pllg[@@%ﬂﬂdega& iidesePiodide( 1R) - 1- hydroxy- ] -cycl ohexy]
t hi a)z/ol 4t Iﬂné%ﬁ Chior&ﬁ@mtllﬂ?t E‘%p@ F§[ 5. 5] undecane di hydrochl oride 10 TLC

Rf 0.42 (NKRgCOLEOD) 8 Dhangl FROLY52-7.46, 4,54, 4.15,4.12, 3.87, 3.66-3.46, 3.33-3.13, 3.25,

2.60-2.43, 2.35, 2.16, 2.08-1.90, 1.82-1.60, 1.50-1.10, 1.06-0.80, 0.95
Exampie 2(73)

20  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenyi)phenylmethyl)-1,4,9-triazaspirol5 STundecane hydrochloride
TLC: Rf0.21 {chloroform:methanol=5:1);
NMR(CDL0D): & 8.12, 7.83, 7.77, 7.68, 443, 4.15, 4.04, 3.78, 3.60-3.42, 3.3 0-3.10, 3.26,
2.55-2.24, 2.13,2.08-1.86, 1.82-1.60, 1.50-1.08, 1.02-0.80, 0.95,

25  Example 2(74)
(3R)-1-butyl-2,5-dioxo-3-((1R)}-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenylmethyloxy)phenylmethyl}-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.55 (chloroform:methanol:acetic acid=20:2:1);
NMR(CD;0D): & 8.02, 7.54, 7.47, 7.11, 5.22, 4.28, 4.15, 3.97, 3.71, 3.57-3.37, 3.30-3.08,

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

35 TLC: Rf0.47 (dichloromethane:methanol=10:1);
NMR(CD;0D): § 7.82, 7.53, 7.48, 7.10, 5.20, 428, 4.14, 3.95, 3.70, 3.59-3.37, 3.30-3.12,
2.91,2.54-2.20, 2.16-1.86, 1.83-1.59, 1.54-1.12, 1.04-0.80, 0.94,

Example 2(76)
.81 -



NVR(CD30D): 5 8.95, 8.65, 8.34, 4.65, 4.20-4.06, 4.15, 3.94-3.80, 3.66-3.48,
3.38-3.22, 3.26, 2.65, 153-142, 218-1.88, 1.81-1.60, 1.50-1.08, 1.02-0.80,
0.95. Example 2(72) (3R)-1-butyl-2,5-dioxo-3-((l R)-1-hydroxy-I

-cycl ohexyl nmet hyl ) - 9- (2- phenyl - 1, 3-t hi azol - 4- 15
ylmethyl)-1,4,9-triazaspiro[5. 5] undecane hydrochloride TLC. Rf 0.45
(chloroform nethano 1=5: 1); NVR(CD30D): 5 8.04-7.98, 7.86, 7.52-7.46,
4.54, 4. ](BR)A HL2yl-B5-Bixo3i -G8 R3I- 1416, drdky3Be B 1diF xyBudbyl)- 92(460midladd-1-2. 35, 2, 16,

2.08-1.9 0 le 2,(73) 20
(3R) -1-b t{P ‘gﬁg‘eﬁ‘@gxd}:? ? #ﬁ%‘ri[sl?g'%&m% d“@df g'1?11exy het hyI§ 9)(4 (4-
car boxypﬁ@r@lf}ﬁhéﬁwhrh@ﬂfwm)mqthﬂn@ A),azaspi ro[ 5. 5] undecane hydrochl ori de

TLC R ﬁéﬁi‘b@l‘)éﬁj 8 smfﬁ h@@@'ﬁ@ ?]8)1 4NN| 3(1@330@) 3 57 8; 423 41. 831 3726 7
7.68, 4.43 3.7 6, 2.5522. 24,

2.08-°1. %26@%%21366@1611%&3118%96011 @Szldosbm@ 95%0 9é5 Exarrpl e 2(74)
(3R) - 1- bLE)MImDZQ 5(7d|) 0XO0- 3h((l R) - 1hh?/dr(ixz | - cycl ohexyl met hyl ) - g (4-(4-
b en t - ,Q-1ri ane
Pydr oohl doRdd ot SRIOB SRS Beror b ek Fifon e e o B BB 2 1)
3573, 30 B30 308 g A et te Byt 67, 1.82-1 58, 1 50.1.08
1.04-0. 80“%%@0%?3‘?8?@@ ‘?%‘%‘f%‘&)gi) butyl -2, T T
5- di 6%0- INHRIKPDs QDN dr8o3dy -3. 1,y T RS%y # rdt, iyl ),-D0g, 43 8@-3.60-3.44, 3.34-3.10, 3.26,
met hyl am B0 I o hyl)-1,4,9-triazaspiro
5. 5{unde%%gzghﬂ“§§gtﬁngrﬁg%g 3%/;1 B@%‘Mﬁ 6?? {dl)Ch| or orret Ihaﬁe g{et hanol =1 0: |
. NIVR( le 82, 7.53, 7.48, 7.10, 5.20, 4.28, 4.14, 3.95, 3.70,

é’ 59- 3. 373R: 139113% A2 dioxd- i1 R: 1514lyd2o>?y01 1&}%(3:1113&11 13-98@ G-59, 1.54-1.12,
IR AR B £ R
yl ) pHény| Tiet 8d (.84 (hl@ofdrinanedphsled 3); 5] undecane di hydrochloride TLC. Rf 0.75
A e e i T e e T & S
1.80-1. 6(.5&248, 220,101 203-0380,30] 96, ] #dngl £02(0789, 0(%%. R) -1-butyl -2, 5
- di 0x0- 3 myalp1 B¢y hydroxy- | -cycl ohexyl nethyl)-9-(dib enzo [b, d ]
furan-2- (3R)-1-butyl-2,5-dioxo-3-({1R)- 1-hydroxy-1-cyclohexylmethy])-9-(3-(4-
20  hydroxyphenyl)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochleride
TLC: Rf 0.80 {chloroform:methanol=5:1);
NMR(CD;0DY: § 7.86-7.64, 7.58-7.36, 6.94-6.80, 4.40, 4.15, 4.03, 3.77, 3.58-3.42, 3.38-3.00,
2.56-2.16, 2.16-1.84, 1.82-1.59, 1.50-1.08, 1.08-0.80, 0.94
Example 2(80)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2-phenylpyridin-5-
ylmethyl)-1,4,9-triazaspiro[5.5]undecane dihydrochloride
TLC: Rf 0.93 (chloroform:methanol=5:1);
NMR(CD;0D): § 9.13, 8.73, 8.35, 8.08-7.90, 7.76-7.60, 4.62, 4.16, 4.10, 3.84, 3.60-3.26,
3.40-3.20, 3.26, 2.68, 2.58-2.40, 2.18-1.86, 1.82-1.60, 1.48-1.08, 1.06-0.80, 0.94.
30  Example 2(81)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenoxymethyl)phenylmethyl)-1,4,9-triazaspiro[5. 5]Jundecane hydrochloride
TLC: Rf0.57 (chloroform:methanol:acetic acid=20:2:1);
NMR(CD;0D): § 7.96, 7.60, 7.05, 5.23, 437, 4.15, 401, 3.75, 3.59-3.39, 3.30-3.10, 2.56-
35 2.22,2.17-1.86, 1.85-1.60, 1.52-1.10, 1.05-0.79, 0.94.

Example 2(82)




yl)methyl -1,4,9--triazaspiro[ 5. 5] undecane hydrochl oride TLC. Rf 0.83
(chloroform nethanol=5 :1); 10 INMVR(CD30OD): 3 8.29, 8.10, 7.72-7.36, 4.53
, 4.15, 4.06, 3.80, 3.60-3.44, 3.34-3.10, 3.26, 2.60-2.22, 2.18-1.88,
1.82-1.60, 1.50-1.06, 1.04-0.88. Exanple 2(78) (3R)-1-butyl-2,5-dioxo-3-((1
R) - 1- hydr oxy- | -cycl ohexyl net hyl)-9-(5-(4- niethoxyphenyl)thioph
en-2-ylnmethy [)-1,4, 9-triazasp iro [ 5.5]undecane hydrochloride 15 TLC Rf
0. 88 (chlo(nglefumjb 1-27B a0l -§IR)- 1 1)yidrdNVR(-CIa3 6y bty 138, (47429, 6. 9; 23 29 0
4.15, 4 1
EIUCNER AR RCRER SN RN SRR M

(3R) - 1- bdiyylrech jBddi oxo-3-((1 R)-1-hydroxy-1-cycl ohexyl methyl)-9-(3--(4 20
hydroxyp I 5] undecane hydrochl ori de
TLC Rf 0. ‘zﬂ??“ﬂ‘#‘ bRkt g%“glat’éd‘%m nﬁpcstmoo 3 7.86-7. 64,

7. 58- 7. 36YMBR(GW:@D300 47740, 5%. 1% 423t 373 a1, 80683, 4233-3.3883306010, 2.89,
2.56-2. 16, s@5b6-1 184, 861183% 116@91 5513 39- 1648, 8010@8 0.80 0.94. Exanple 2(80) 25
(3R) - -butyI 2, 5-di oxo-3-((I'R)-1- hy roxy- | -cycl ohexy] net hyl ) - 9- (2- phenyl pyri
di n-5-- 891, 4, 9- tr| azaspi ro[ 5. 5] undecane di hydrochl oride TLC. Rf

0.93 (chi@ref TreldRARO) - ] hexilReth 7@, 8.35, 8.08-7.90,
0-93 (C gRgx CGH%IWIZL 16&1;@;@ S(ER;—)l IMRGCDZ M hex 1 et A)-98(47@-

-2, 40 2. %é)%ya%ewiﬂ%&ﬂfm@w%Oﬂélﬁaheﬁgpmfhég’ld‘ “@H'azasw?s éﬁ* é‘?féﬁ‘bl 282<§1§_’ °

( 3R) 1D- butydtecB]dbiddi oxo- 3- (( 1R) - 1- hydr oxy | - cycl ohexyl nmet hyl )-9-(4-(4-

car boxyphleLr‘teJ:)xlyi %I(%ﬂér)ogg}gg%?h é}hyf]ij. ,4, 9-triazaspi ro [ 5.5 ]u nd ecane

hydr ochl ori de orof Grm rret hanol . acetic aci d=20:2:1);
NVR( CD3ODYMRECD:0B): §86d;7.93.05/2-5693]. 43 43%, 443151544.01. 3. %, 358-B4GI 3K-392,
3.30-3. 10y »2.256r > 38 Qq@% 8821?81 11688, 481}55@ 11045@»80105@ 1.10, 1.05-0.79, 0.94.

Exanpl e 2(82) 52 (3R)-1-butyl-2,5-dioxo-3 -((1 R -1-hydroxy- | -cycl ohexyl
net hyl ) - gt‘g_”@m_(_%l
met hylsam BR%tthﬁfl}Q PlagH@xXy- b\MLHy@h@twi ﬂﬁ&lbydx)ytrﬂetﬁy@@t(rsnaaaﬁplJ o[ 5. 5] undecan

MR %358%) b Py gty g1 CRLSRLfS B IR0 BEflga”! 207,20 ©
3. 30- 3, 10fL@. ]EBBOStSECI&ﬁ'{)ﬂ)rﬁﬂmethaﬂ.cﬂ 3186, 1.85-1.60, 1.55-1.12, 1.06-0.50,
0.94.  NMR(CD,OD) § 7.87, 7.60-7.44, 432, 4.16, 4.00, 3 77, 3.62-3.48, 3.38-3 18, 3.27, 2.60-2 32,
2.39,221-1.90, 1.84-1.64, 1.52-1.10, 1.08-0 80, 0.96,
20  Example 2(85)
(3R)-1-butyl-2,5-dioxo-3~((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylcarbonylaminophenylmethylphenyimethyl)-1,4,9-triazaspirof5.5]Jundecane

hydrochloride
TLC: Rf 0.46(dichloromethane:methanol=10:1);
25 NMR(CD;OD): § 7.45-7.42, 7.34, 7.15, 431, 4.14, 3.98, 3.97, 3.73, 3.53-3.42, 3.26-3.11,
2.47-1.92, 2.09, 1.80-1.65, 1.45-1.14, 1.00-0.91, 0.94.
Example 2(86)
(3R)-1-butyl-2,5-dioxo-3~(( 1R)-1-hydroxy- 1-cyclohexylmethyl)-9-(5-(4-chlorophenyl)furan-
2-ylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
30  TLC: Rf0.90 (chloroform:methanol=5:1),
NMR(CD;0D): § 7.75, 7.43, 6.90, 6.85, 4.52, 4.15, 4.07, 3.80, 3.60-3.44, 3.38-3.10, 3.25,
2.58-2.44, 2.36,2.17, 2.08-1.86, 1.82-1.60, 1.50-1.12, 1.08-0.88, 0.95,
Example 2(87)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-(4-
35  methylaminocarbonylphenylmethylaminocarbonyl)}phenylmethyl)-1,4,9-

triazaspiro[5.5]undecane hydrochloride
TLC: Rf0.69 (chloroform:methanol=5:1);



Exampl e 2(83) (3R)-1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy-1 -cycl ohexyl net hyl )--9-(4-(4- ca.rboxypheny | nethylam nocarb o
ny]) phenyl methyl)-1, 4, 9-tri azaspi ro [ 5.5 Jundecane 10 hydrochl oride
TLC. Rf 0.15 (chl orof orm met hanol=5:1); NVR(CD3OD): 6 8.04-7.95, 7.72-7.64,
7.45, 4.65, 4.43, 4.15, 4.02, 3.77, 3.58.3.40, 3,38-3.22, 3.25, 2.54-2.26,
2.18-1.88, 1.82-1.60, 1.48-1.10, 1.04-0.80, 0.94. Exanple 2(84) 15

(ﬁR) |1 bUN‘M]}Q:&tﬂDP@? 33((IR) 7 kohydroxys! 4%%;1'363)@3”%@? %ong;@hilmt hé’i'S -
en razo aspi_ro undecane di rochl ori de
e R yog% 1(%’nllo8roo$ 8¥n24%étlr?ahb5‘:9?@ B%f) NVR( CD30D): 6 7. 3é7 7.60-7. 44,
4.32, 4. 1BxadplRQ(8P. 77, 3.62-3.48, 3. 38 3.18, 3.27, 2.60-2.32, 2.39,
2.21-1.90 1 08- 2 5).

(30 - 1- b yP: SEadd b & iam PRt Shonddmistsy PRETRY RS e >
nethyI&arpbmghﬂhﬂﬁb%hanyﬂnmﬂhﬁhmﬁhanyHﬁgﬂhyhkwmp4 O-triazaspiro[ 5. 5] undecane
hydrochloz%g§¥}§ @%Tgﬁéﬁﬁg%ﬁg%gp%nﬁthane met hanol =10: 1) 25 NMR( CD30D) :

6 7.45-7 3.08 97, 3.73, 153-3,42, 3,26-3. 11,
S AT 3. 9o NN G ODBO-508E 5617 46 710014 9619 00,0 6.5, 50 916-5. E% s, 8 42 B89, 3.27,
(3R) - 1- bupgh: 2242 5[13!3 @)8@ Bst-013) 1 kshysly %&2—0 k0, 0.94.

-cycl ohexyl met hyl) - 9-(5- (4- chl or ophenyl ) f ur an-
2-yl i net hyK3a le rlazasplro[S 5] undecane hydrochloride 30 TLC. Rf 0.90

gC?-ESOngf 8(73}1) Diﬁtlﬂjraﬂ@l 0% 0-3 ) IIWRLGEDBD) - cv@lohexXdmethy$H39-(6(L0, 6.85, 4.52,

2.08. 1. 86Cyﬂg@ggi‘“b%hy?ﬂlm’é‘ﬁ’°¥b‘1‘éy§l°8‘le“8§>’%8hf§§’%m6m§§ %?iﬂ%ﬁépié"([g%““%e%e
(3R)-1- buhythMEHdhoxo 3- ((1 R) 1- hydr oxy- I-cyclohexylnethyl)-9-(4-(4- 35
met hyl am ogar bonyl ) phenyl net hyl ) -1, 4, 9-
rlazasplgg 5@3% cane ¥ Jéﬁgg?| é TLC Rf 0.69 chloroforn1 met hanol =5:
-53 N»Nit@&)ﬂ)) ® 7.8037.69,7814.77.89, 4.36,4815,41.88,3. 7>, £460-3 3733.34: 832, 2.56-

3 55- $5 10p 24, @Qs 128641182) 156, 1%@%0108§0§6§Q810§@40211 48-1.10, 1.02-0. 80,
0. 95. Exanple (3R)-1-butyl -2, 5 -'di oxo-3 - ((IR)-1- hydroxy- |

- cycl ohex 9-(1- nethylben2|n1dazol 2-
(3R)-1-butyl-2,5-dioxo-3-({1R}-1-hydroxy-1-cyclohexylmethyl}-9-(4-(4-(2-

butynylaminocarbonyl)phenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.77 (chloroform:methanol=5:1);

20 NMR(CDsOD): & 7.86, 7.60, 7.15, 7.07, 4.36, 4.15, 4.08, 3.98 3.76 , 3.60-3.36, 3.34-3.10
3.26,2.52-2.24,2.18-1.88, 1.82-1.62, 1.79, 1.50-1.12, 1.02-0.80, 0.95
Example 2(21)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexylmethyi)-9-(3-(4-
carboxyphenylmethyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

25  TLC: Rf0.51 (chloroform:methanol.acetic ac1d=20:2:1);
NMR(CD;0OD): & 8.02, 7.56, 7.41, 7.25, 7.28-7.18, 5.25, 430, 415, 3.93, 3.71, 3.60-3.14,
2.55-2.25,2.14-1.87, 1.84-1.60, 1.52-1.08, 1.08-0.80, 0.95.
Example 2(92)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3-(4-

30  methylaminocarbonylphenylmethyloxy)phenylmethyl)-1,4,9-triazaspiro{5.5Jundecane

b

hvdrochloride
TLC: Rf 0.42 (chloroform:methanol:acetic acid=20:2:1);
NMR(CD;0D): & 7.81, 7.54, 7.41, 7.22, 7.18-7.09, 5.23, 430, 4.15, 3.94, 3.70, 3.57-3.10,
2.91,2.52-2.18, 2.14-1.88, 1.84-1.61, 1.52-1.08, 1.08-0.8C, 0.95.

35 Example 2(93)
(3R)}-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
dimethylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5Jundecane hydrochlornde
TLC: Rf 0.71 (chloroform:methanol=9:1);
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5yl methyl)-1, 4, 9-triazasp iro [ 5.5 Jund ecane d i h ydroch lorid e TLC
Rf 0.79 (chloroform nethanol =5:1); NVR(CD3OD): 6 8.00-7.86, 7.74-7,60, 4.96,
4.23, 4.16, 3.96, 3.76-3.62, 3.56, 3.42-3.20, 3.27, 2.80-2.42, 2.18-1.86,
1.82-1.62, 1.46-1.08, 1.02-0.80, 0.94. Exanple 2(89) 10

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

cycl opropyl net hyl am nocar bonyl phenoxy) phenyl net hyl )-1, 4, 9-tri azaspiro[5. 5] un

decane hmmeb oD dg 7147 £, 702c25060hb9rmﬁ9r37199n@t7ha@@b%450 36, 3,22, 3.09,
NMLR( CD3 00, 3.75, 3.60-3.37,

3.34- 3. %284225@62%52;82% g ié é‘% ]10985 %é& 019%0 0.80, 0.95, 0.56-0.48,

0. 33-0. 2@3@@@@%2(90) (3R) - 1- butyl 2, 5-di oxo-3-((I R) - 1- hydr oxy- |

-cycl ohe t

but ynyl a) ¥kﬁ bU¥ %o?‘oﬁdhxo F’u(ga?/)p dm %Cl?l}exihﬂetgylg (a hen f undecane
hydr oéhl d]ls(drﬂuonu@:thﬂf) 101-pyrageii- mhr@ﬁhbrlhﬂl Afetrhampirof). S]L)idecZﬁe NhR(i(ad?»l@T)ie 5
7.86, 7.60, 7.15, 7.07, 4.36, 4.15, 4,08, 3.9333.76 , 3.60-3.36, 3.34-3.10,
3.26, 2.52-2.24, 2.18-1.88,.1.82-1.62, 1.79,/1.50-1.12, 1.02-0.80, 0.95.
Exanmpl e 2(91) (3R)-1- buf % 5-di oxo-3F( (1R)\i -fi ydr oxy-

| - cycl ohexyl nmet hyI)-9-( car hdxyp hengl thy | oxy)p henylnethyl)-1, 4,
9-tri azasp iro [ 5.5 ] oehloridde 25 TLC. Rf 0.51 (chloroform
nmet hanol : acetic aci d=20:2:1); CD30b) : 07, 7. éﬁs 7.41, 7.25,
7.28-7.18, 5.25, 4.30, 4.1F : . : 5-2.25, 2.14-1. 87,
1.84-1.60, 1.52-1.08, 1.08-0« ‘N Exa 92\ (3R) - |
-butyl -2, 5-di oxo-3-((1R) -1 - ydIFoxyI -C 9-(3-(4 30 met by |
am i nocarbonyl pheny | nethy ony)gpﬁn 9-triazaspi ro |
5.5 Jundecane hydrochloride TLC (5 42 ( anol: acet 1c
acid=20:2:1); NMR(CD30OD): 6 7.81, 7.54, 7.41, 7.22, ¥18-7.09, 5.23, 4.30,
4.15, 3. 9A.CRIO86 &hhotobordbnethZan@49:18. 52-2. 18, 2.14-1.88, 1.84-1.61,

1.52-1.0
(3R) - 1- bﬁWﬂ‘@% BQﬁoxo %09? PR?S?%;%OX% -cyC3I Brddi1 FePnyily- §004: 12 2-08-
di met hyl =90, Ad¥at bany EpRdfok P} shengI9%et hyl ) - , 4,
9-triyazaspj, 1;]%1‘_5% %byndecane hydrochl ori de TLC Rf 0. 71
(chl orof orm nol =9:1); - 54 hMIR(CD3QD): 5 7.60, 7.47, 7.20-7.03, 4.35,
4.15, 3. dOR)-3-bmayl-2 poicxosh((18)dehydgoxysl -cxplgfyxylmethyl)-5- (4 (4-carboxy-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[S 5 Jundecane hydrochloride
TLC: Rf 0.45 (chloroform:methanol=5:1);
NMR(CD1OD): & 7.74, 7.68, 7.52, 7.08, 6.99, 432, 4.15, 399, 3.8 2, 3.73, 3.58-3.38, 3.26,
15  3.19,2.58-2.20,2.19-1.88, 1.82-1.58, 1.46-1.12, 1.02-0.80, 0.95.
Example 2(96)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexylmethyl)-9-(4-(4-
cyclopentylaminocarbonylphenoxy)phenylmethyl}-1,4,9-triazaspiro[ 5.5 ]undecane

hydrochloride
20  TLC: Rf0.81 (chloroform:methanol=5:1);
NMR(CD;OD): 8 7.84, 7.59, 7.14, 7.06, 4.36, 431, 4.15, 4.00, 3.75, 3.56-3.34, 3.26, 3.20,
2.54.2.24, 2.18-1.88, 1.84-1.50, 1.50-1.10, 1.04-0.80, 0.95.
Example 2(97)
(3R)-1-butyl-2,5-dicxe-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3-(4-
25 carboxyphenoxymethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.58 (chloroform:methanol=5:1);
NMR(CD;0D): 6 7.97, 7.68, 7.62-7.50, 7.07, 5.24, 438, 4.15, 3.97, 3.74, 3.56-3.34, 3.26,
3.19, 2.50-2.22,2.14-1.86, 1.80-1.60, 1.48-1.10, 1.04-0.80, 0.95.

Example 2(98)
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3.04, 2.59-2.26, 2.18-1.86, 1.82-1.62, 1.48-1.08, 1.04-0.80, 0.95. Exanple
2(94) (3R -1-butyl-2,5-dioxo-3-((1 R)-1-hydroxy- |

-cycl ohexyl met hyl ) -9-(1-phenyl -3, 5 5

bls(trifluoromethyl)-IH pyrazol-4-ylnethyl)-1,4,9-triazaspiro[5.5]undecane
di hydrochloride CH3 pH F TLC. Rf 0.86 (chloroform methano 1=9: 1);
NVMR(CD3OD): S 7.70-7.50, 4.59, 4.18-, 4.17, 190, 3.68-3.40, 3.26, 3.17,

2. 60- - 2. é;z 0215 ols B2 %5 rélxy5ﬂt:§lc Ayl Ry 10080, (40. 96. 10 Exanpl e

.25333) Oé\g rt}%g%ﬁy 19{93‘(%@3} w)éhenym;etl’l}(?ls(% 4, & -triazaspiro[5.5Jundecane

met hoxyphgzﬂﬂ)cyx)cmalenyl met hyI ) 1 4,9-triazaspiro[5.5]undecane hydrochl ori de
TLC. Rf no oD): S 7.74, 7.68, 7.52,
7.08, . ggféaﬁé(gl‘%&i m9‘§e Ryt étg‘%"“fg% 8-3.38, 3.26, 15 3.19,

2. 58- 2. 20yMR(CD-QD8H 719C82? 50, 5816, 7.04864136] 2, ]61 402; 6. (BO,J 0, 9558- Bl 2(9D6)
(3R -1-b 5~ dh ( ) d <l ycl ohexyl net hyl )-9-(4-(4-
cycl open'ttt%ﬂ 2%0 %gggmﬁy@pﬁé&&@ E)Egn{/?%tgﬁy?-)ggl 4, 9-triaza Spiro [ 5.5 ]
u ndecaneex oride 20 TLC. Rf 0.81 (chloroform nethanol=5 - 1);

?NSRE 05334)311)33 %tﬁ“z 5 61&%»3 g(lﬂlg-l %ﬂ%y-ﬁc?@@h&yﬁﬁethﬂ%—-@i& -8 (onoxia2z5

1. 04-0. 80netby Qgenwmpﬁpgnﬂ@})} 1,49 trlazasglr% 585 un(il'ecane hydrochlond%
(3R) 10- buryt -2f &5 8l (@SroBorfnl hBhadolayuy,oxy- | - cycl ol hexyl rncthy] ) -9-(3-(4- 25

Pyl oo dTIRCPUEOVRE /B Tt il S i Hmd =8 113 VR CEaD) 228 67,

7.68, 7.6R24 .25, 23002728&2141 84, B80O-14815.483. 9 1 02-&), IH6- 3. 34, 3.26, 3.19,

2.50-2. 22, 2 14 ,180160 1.48-1.10, 1.04-0.80, 0.95. Exanple 2(98) -
55 (3R -=1- 5-di oxo- 3- ((1R) - 1- hydr oxy- cl ohexyl net hyl ) - 9- (4- (4-
car boxyne(ﬁR%ldirﬂtﬂO%&IdMWJ ﬁHBﬂdem‘r@‘nWh@@hﬂ}w mqh?ﬂ{ 9-@rtazaspi r o[ 5. 5] undeca

&K}/R ( ngr %&hgl@hﬁ?ocﬂ-b%ﬂg@ n%tlﬂ?xyf;ﬁé}{o‘isrﬁ;hgyrh{éﬁ%yh)aﬂ@I9Ltﬁg%b§0[goj]gn&ga A1) 5

3.58-3. 4d13’d80°é183“d3 19,
TLC: Rf 0.57 (chloroform:methanol=5:1);

NMR(CD;0D): & 7.59, 7.51, 7.45, 7.09, 6.96, 431, 4.15, 3.97, 3.8 2, 3.72, 3.60-3.34, 3.31-
3.10,2.93,2.54-2 26, 2.18-1.86, 1.80-1.58, 1.48-1.08, 1.02-0.80, 0.95.

20  Example 2(101)
(3R)-1-butyl-2,5-dioxo-3-({1R}-1-hydroxy-1-cyclohexylmethyl}-9-(4-(4-carboxy-2-
chlorephenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.22 (chioroform:methanol=5:1);

NMR(CD;0D): & 8.13, 7.94, 7.64, 7.13-7.08, 4.36, 4.15, 3.98, 3.72, 3.58-3.39, 3.32-3.18,

25  3.26,2.62-2.28,2.18-1.86, 1.80-1.56, 1.50-1.08, 1.04-0.80, 0.95.

Example 2{102)
(3R)-1-buty!-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxyphenoxy)-3-
chlorophenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

TLC: Rf 0.43 (chioroform:methanol=5:1);

30  NMR(CD:OD): & 8.03, 7.85, 7.58, 7.25, 7.01, 4.39, 4.16, 4.02, 3.77, 3.60-3.42, 3.38-3.18,

3.26,2.62-2.30,2.19-1 88, 1.82-1.60, 1.52-1.16, 1.04-0.80, 0.96.

Example 2(103)

(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-cyclohexylmethyl}-9-(4-(3,5-
dicarboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride

35 TLC: Rf0.54 (chloroform:methanol:acetic acid=20G:4:1);

NMR(CD;0D): & 8.42, 7.82, 7.66, 7.15, 436, 4.15, 3.98, 3.72, 362-3.42, 3 40-3.18, 2.68 -
2.38,2.18-186,1 84-1.60, 1.52-1.12, 1.08-0.80, 0.95.
Example 2(104)
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2.54-2.20, 2.20-1.88, 1.80-1.62, 1.44-1.08, 1.06-0.80, 0.95. Exanple 2(99)
(3R)-1-butyl -2, 5-dioxo-3-((1

R) - 1- hydr oxy- | - cycl ohexyl et hyl ) - 9- (4- (4- car boxy- 2-

met hyl phenoxy) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de 10
TLC. Rf 0.58 (chloroform nethanol=5: 1); NVR(CD3OD): 5 7.97, 7.84, 7.59,
7.05, 6.92, 4.34, 4.15, 3.97, 3.7 2, 3.60-3.38, 3.32-3.16, 3.26, 2.61-2.30,

2,28, 2. Hitha By 12, Shoko S8 Ay k)& i B O3 carp o 2(100)
(o s e R P S SRS T B (e (4 18

ecane hyrodflori @galoféformMietBar=.chl or of orm net hanol =5: 1); NVR(CD3CD): 5

15 T SmlcBrl €1530530 3 nitns i B a3 8 3l 1R S e
0. 95.520 2B52aBPPe2. 2§-138) 1 §3- 1R)2, 1486t ¥0.-1206-890 1 8%0-3 - ((] R) - 1- hydr oxy- | - cycl

0 hexyl -(4-car boxy- 2-
chl or oph e 2dns --triazaspiro[b5. 5]undecane hydr ochl ori de

TLC Rf @312)21(bemlés%ﬂwm3nzﬂR)arrhélpfdwx) F-eyaReerpat)y)-8-(8-(43, 7.94, 7.64,

7.13-7. 08y, " 1 94 03y . 1626, 2, 62- 2. 28,
s 8@1 oﬂapénir?gﬂweﬂl@alﬁgg&{b%ngf)% 1&% hgl)31493 éx§zz?ia;sr€al e]e{g Zseli%}z‘és:@t

(3R -1-b F‘WC €di oxo-3-((1 R -1- hydroxy I
-cych@hemszq&Kh&lmmﬂxéﬂwm4naaﬁhmxyPhenoxy) 3- chlo rophenyl methy |)-1,4,

O-tri h l.Qr ar of

et hanol BIRGDIGB) kot 7 dXoh0E D oBeh 05, €35 415l 1 3397 JeR A4
4.02, 3.B725,63.5602.39,42]8-8.8381.83-1&0, 130261R.163-280,09.19-1. 88, 1.82-1. 60,
1.52-1. 1%xﬂ£ 145Q080, 0. 96. Exanple 2(103) (3R)- 1-butyl-2,5-dioxo-3-((1
R) - 1- hy rvxypg—égcélhex | met hyl )-9-(4-(3, 5- dlcarboxgphenoxy)phenl

AL St AP e AT I el wdﬂh%wlnmth}db GEATLC R 0. 54

(chl ggof %ém |PRERAGbnyIEC et I | ek heéhyihéth iw[8shadedan82, 7. 66,
7.15. 4.36. 4 15. 3.98 3. 72@%&6%9423; 3@4%154? Tg rarepil 21%‘86 .18-1. 86

I B4l 1. 6@y UpchBeT> 1 03 0. 80, 0. 95 Exanpl e 2(104) -56 (3
R)-1-butﬁHiZJ&Wﬂ@@&ﬁkﬁe&timﬂ%h&xﬁﬁﬁlpxy-I-cyclohexylnethyl)-9-(4-(4-
br omophenWFEEBIBI FIAHGEPY B! }od; R 54,3 RSP S0P YAbdeRRNS6, 3 15
2.91,2.52-2.22,2.27, 2.20-1.88, 1.83-1.60, 1.50-1.12, 1.06-0.80, 0.95.
20  Example 2(107)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-(4-
methylaminocarbonyl-2-chlorophenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane

hydrochloride
TLC: Rf 0.69 (chloroform:methanol=5:1);

25 NMR(CDsOD): § 8.00, 7.78, 7.59, 7.13, 7.08, 435, 4.15, 4.00, 3.7 4, 3.58-3.42, 3.26, 3.21,
2.91,2.58-2.28,2.19-1.88, 1 82-1.62, 1.49-1.14, 1.08-0.80, 0.95,
Example 2(108)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
bromophenyimethylcarbonylamino)phenyimethyl)-1,4,9-triazaspiro[ 5.5 Jundecane

30  hydrochloride
TLC: Rf 0.74 (dichloromethane:methanol=5:1);
NMR(CDsOD): & 7.69, 7.51-7.46, 7.27, 4.30, 4.14, 3.97, 3.71, 3.67, 3.56-3.41, 3.28-3.15,
2.48-1.65, 1.39-1.15, 1.00-0.87, 0.94.
Example 2(109)

35  (3R)-1-butyl-2,5-dioxe-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-(4-
methylaminocarbonylphenoxy)-3-chlorophenylmethyl)-1,4,9-triazaspirof S Slundecane

hydrochloride
TLC: Rf0.67 (chloroform:methano)=5:1);
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TLC. Rf 0.73 (chloroform nethanol =5: 1); NVR(CD3OD): 8 7.53, 7.47, 7.36,
7.09, 5.10, 4.28, 4.74, 3.96, 3.70, 3.5 6-3.34, 3.25, 3.17, 5 2.52-2.19,
2.18-1.88, 1.82-1.62, 1.48-1.10, 1.06-0.90, 0.95. Exanple 2(105)

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

f I uor ophenyl met hyl am nocar bonyl ) phenyl met hyl )-1, 4, 9--tri azaspi ro[ 5. 5] undecan
e hydrochloride 10 TLC. Rf 0.62 (chlorof orm nethanol =5:1); NVR(CD3OD): 5

7.96, 7. @M\Z}Cﬁ%ﬁ%ﬁ@ 7.80-9806798, 74159014448, 446150243 0%, 3308848.5% 320,
3.58-3.08 325 2 52:2 19 2.7-%.84, 1.83-1.60. 1.50-1.10, 1.04-0.60,

0. 95. Exaﬂ%lla@-5?(3_-6%)2-%%#?)85»11-561%%: BN 00 8P - 1-hydroxy-1 -cycl ohexyl
met hy! ) - Sefhrpl2@50) T

Tong) R e 3 T Y B S R Y T . & AR R ooy e
:73. Zg 57.2%methyﬁﬁ;inﬂcaﬂﬂgnyapﬁbﬂxylmetﬁﬁl,)-lﬁé%%niizass;gﬁ;{&g%micagg.dﬁf@fgo@igrgig. (2)6,80

o a5, 20 BT 2o fubpipudtenmcd s h 05 1P Y TR v oyl
~cycl ohexyMRECRyDD)OS G418, £.59, 8.10-704, 778, 492, 4.43, 415, 401, 3.75, 361338, 3.38-

met hyl amiogarkony: 22651 ar opkengxy) pNesy 1@@-hl>olsz]r_é6fbaéar, brdsazaspi r o[ 5. 5] unde
cane hydrocéhlofide’ TLC. Rf 0.69 (‘chl oroform nethanol=571); 25 NVR(CD3QD): d

8. 00, 7. Zgampley(11¥) 13 7.08, 4.35, 4.15, 4,00, 3.7 4, 3.58-3.42, 3.26,
3.2140 2-(9%%—%33\15@= ,5%ﬁ)XOZ‘}-@(@R}gagr,drébc-y%cﬂolﬁ%xyﬂméﬁylj@]@f(4%&1%‘)(9;91%1}10}(@-95-

Exanpl e 3R) - 1-butyl - 2, i -3-((1 .

R) - rerhyer%SW?éh%v@%%%‘E'y|‘ﬁ%‘ffWF‘§RI@f§§1"e‘ﬂééﬁ“e hydrochloride

br omophenyll @R H1y 6 ¢ &tbanfdramebyptrehy),net hyl ) -1, 4, 9-tri azaspi r o[ 5. 5] undecane
30 hydro I de~FL C ' j or, t,hane: nQl-=55Lkh; b
7,69, 7 é?*’@%@@’fo%%?%& (3)]6),79?1.(6?4,@’%3 Sgﬁeﬁr}?lﬁ]? %t}% g‘.@ﬁ%ﬁl%‘%@?ls,
2.48-1. 652-60:239, 2.085,881 1 36-10687,5061.08, 1.¢58:8p] ©92(109) 35 (3R)-|

- but Y- 2, Bedli #X9A132( (1R) - 1- hydr oxy- | - cycl ohexyl net hyl ) - 9- (4- (4-

met hyl am’nocar bonyl h_enox}vq%- 3-chl orophenyl nethyl )-1,4,9-tri aza. sPi ro[5.5] und
ecane hydRed rh‘%?lr%g'd’ﬂ_xé‘ (13)‘6#13’(‘1&%01('63’“69Wy%%@(t%é}rg’r@dzliz)‘!‘mam -1-

yD)phenyimethyl)-1,4,9-triazaspiro[5.5 Jundecane dihydrochloride
TL.C: Rf 0.70 (chloroform:methanol=5:1);
NMR(CDsOD): & 9.85, 8.63, 8.03, 7.87, 446, 4.15, 4.03, 3.78, 3.59-3.38, 3.38-3.20, 3.26,
20 2.60,2.50-241,2.16-1.84, 1.82-1.59, 1.50-1.08, 1.06-0.80, 0.94.
Example 2{113)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxyphenoxy)-3-
trifluoromethylphenylmethyl)-1,4,9-triazaspiro{5.5Jundecane hydrochloride
TLC: Rf 0.49 (chloroform:methanol=5:1);
25 NMR(CD;0D): 6 8.08, 8.04, 7.83, 7.19, 7.12, 444, 4.16, 4.03, 3.7 8, 3.60-3 .40, 3.26, 3.20,
2.58-2.26,2.20-1.88, 1.82-1 60, 1.49-1.12, 1.06-0.80, 0.95.
Example 2(114)
(3R)-1-butyl-2 5-dioxo-3-((1R)-[-hydroxy-1-cyclohexyimethyl}-9-(1,3-dimethyl-5-
chloropyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5]undecane dihydrochloride
30  TLC: Rf0.59 {chloroform:methanol=9:1);
NMR(CDsOD): 6 4.22, 4,15, 4.02, 3.82, 3.75, 3.52-3.48, 3.25 3.17, 2.52-2.38, 2.38-2.19,
2.32,2.18-1.84,1.82-1.60, 1.50-1.10, 1.05-0.80, 0.96.
Example 2(115)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-((1-(4-chlorophenyl)-1-
36  iminomethyl)aminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.57 (chloroform:methanol=9:1),
NMR(CDsOD): 6 8.17, 7.97, 7.89, 7.74, 448, 415, 403, 3.78, 3.60-3 38 , 3.38-3.29, 3.25,
2.63,253-2.38,2.14-1.83, 1.81-1.55, 1.50-1.07, 1.06-0.80, 0.94.
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-57 NVMR(CD30D): 6 7.87-7.79, 7.55, 7.21, 7.01, 4.38, 4.16, 4.02, 3.77,
3.60-3.42, 3.26, 3.20, 2.91, 2.59-2.28, 2.20-1.88, 1.83-1.60, 1.51-1.08,
1.06-0.80, 0.96. Example 2(110) (3R)-1-butyl-2,5-dioxo-3 -((1

R) - 1- hydr oxy-1 -cycl ohexyl nethyl)-9-(4-(pyridi n-2 5

yl met hyl am nocar bonyl ) phenyl net hyl)-1,4,9-tri azaspi ro[ 5.5]undecane

di hydrochloride TLC Rf 0.62 (chloroformnethanol =5:1); NMR(CD3CD): 6 8. 78,
8. 59, 8@-7 §4QY§;78 4.92, 4.43, 4.15, 4.01, 3.75, 3.61-3.38, 3.38-
3,19,3,2 -238, 2.16-1.87, 1.84-1.58, 1.50-1.08, LO6-0, 80, 0, 94.
Exanpl e 2@]11—1)@115&2 5-dioxo-3-({1R)-1- 1ydroxy—1 cyclohexylmethyl) 9-(4- (4-

(3R -1 - ( I 4- (4 carboxy
phenoxy) - gbﬂr%ﬁwn%l%e?l?ﬁ?%t}(-hH@gho%yﬁli/eg@t“ z?agm?ér (E)}Fgé%)]"%ﬁ%g g%iltjé(% édrochl ori de
TLC Rf @ysmcb@ﬁlﬁeroform met hanol 5: 1) ; NI\/R(CDBQD) 6 8.03, 7.99, 7.60,

Z gg ?68%C4{f3568 hﬂeﬁofo%n%ethéﬁao?% 18.99-3.40, 3.27, 3.22, 2.60-2.22,

(3R)- 1. bS}W{éDséD %5 74 (3%1 9%y Fo9% 9584, % 925 9175 3E§<1ar§p%1e P84 506
R) - 1- hydroy 2152y 24, cmlaacylgnret Ry11)6091 (54-1( 48, 3,04-0.80,aves - | -

yl )phenylﬁt hél %;izf O-tri azaspi ro[ 5. 5] undecane di hydrochloride TLC: Rf 0.70
(chl or of =5: 1); NWR(CD3DD): 6 9.85, 8.63, 8.03, 7.87, 4.46,

4.15, 4. Q3R)-3-bnsyl-235-8x8- zsamlggde)xw Bl @xylnBhy)-6d4-(2- 50- 2. 41,

() 10 odghrdmoatu P o Bya P BT 1) 5! (4 (- carbo

xyphenox yjiagspiro[S.5Jundecane hydrochloride

trifluor OFLQ@qgmgmebfofm%a%,)oﬂg 4.9-triazaspiro[5. 5] undecane
hydr ochl qri de ?@ | or of orm met hanol =5; 1 25 NM R( CD30D) :
1

8 0. 5. CRMNECRAODY 6027 sk Tty T T 408 1638 13678, BE5S. 40 328, 2418,

3. 20, 25@125&52 22.20-1.8881 80-18:- 1,460, 081 .142-1.80,2.94. 06- 0. 80, 0, 95. Exanpl e
2(114})8 -1b l; 25d|ox03((l R) - 1-hydroxy- |

-cycl ohe -(1, 3-di net hyl - 5-

chl or opy AR Pt -btyliZnetdiogb)3-G(1 B )-9-hydiayals pyaldiesy Bjaimd g8 dAd4di hydr ochl ori de 30
TLC Rf ., 4.02,
3.82, 3. %ﬁﬁj%?g@? gl g’%glagg% [n&%] m%“%’eﬁmﬁ @?@2}?%6 %%g‘ie%a 1 8 1. 84,
1.82- 1. pydnodslrie10, 1. 05-0.80, 0.96. Exanple 2(j 15) (3 R)-1-butyl -

5- di oxo- 3FK(C RrRM.64 IhMlQEﬂiétetllc acid:water=4:1:1);

o cabe ?Sbhéh§| 3 elligt 9% 756 o, e 7. ol 2% ThndoRahob 3‘5)3&14“ '
hydr OChl @ pHe27,2.14-191,1.79-1.62, 1.43-1.13, 1.01- 0.82 0.93.
Example 2(119)
(3R)-1-butyl-2,5-dioxo-3-({1R)- I-hydroxy- 1 -cyclohexyimethyl)-9-(4-(4-
methylaminocarbonylphenylcarbonylaminomethyl}phenylmethyl)-1,4,9-

25 triazaspiro[5.5]undecane hydrochloride
TLC: Rf0.52 (ethyl acetate:methanol=2:1});
NMR(CD:0OD): & 7.93, 7.89, 7.53, 7.49, 4.61, 434, 4.14, 4.00, 3.73, 3.54-3.38, 3.30-3.05,
2.92,249-188,1.78-1.61, 1.46-1.12, 1.00-0.81, 0.94.
Example 2(120)
30 (3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1-(4-carboxyphenyl)-2,5-
dimethylpyrrol-3-yimethyl)-1 4 9-triazaspirol5.5lundecane hydrochloride
TLC: Rf 0.27 (chloroform:methano}=5:1);
NMR(CD;OD): & 8.18, 7.36, 6.09, 4,19, 4.16, 3.95, 3.70, 3.59-3.42, 3.32-3.08, 2.56-2.20,
2.20-1.88, 2.06,2.02, 1.82-1.60, 1.50-1.06, 1.04-0.80, 0.97.
35 Example 2(121}
(3R)-1-butyl-2 5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(2-fluoro-6-
chlorophenylmethyloxy)phenylmethyl}-1,4,9-tniazaspiro[5.5Jundecane hydrochloride
TLC: Rt 0.76 (chloroform:methanol=5:1);
59 .




TLC. Rf 0.57 (chloroform nmethanol=9:1); NVR(CD3DD): 6 8.17, 7.97, 7.89,

7.74, 4.48, 4.15, 4.03, 3.78, 3.60-3.38 , 3.38-3.29, 3.25, 2.63, 2.53-2.38,
2.14-1.83, 1.8]-1.55, 1.50-1.07, 1.06-0.80, 0.94. -58 Exanple 2(116)

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

chl or ophenyl r net hyl oxy) - 3- met hoxyphenyl rnethyl )-1, 4, 9-tri azaspi ro[ 5. 5] undeca
ne hydrochloride 5 TLC. Rf 0.68 (chl orof orm nethanol =9:1); NVR(CD3OD): 6
7.43, 7. : 2 9 1 1 126,
319 2.3 Z(Z‘%leDIG% 50 71,_?_1 7433 77164?45 5§3 %go 23;843387 37§0§3§g33§x§43

117) (3R 1L Buty? 29 351%1&801 §2(1(60 ﬂz)SOrL@ﬁzerﬂx%@ Q2%cl ohexyl met hyI) 9- (4 (4-
10 nethyhgﬁhﬂ@§gmggpylphenoxy) 3-trifluoronethyl phenyl nethyl)-1, 4, 9-

e e, LS00 T Moo B ™ 16, 4.0,

3.78, 53. %r&xﬂﬂaen@l)ﬁﬁenyﬁnélﬂyl) 124, 9 2riaz3s B 2.5 Rihdedind QydroBBloride 80- 1. 60,

- 1 o S e PasRERLC, D) ) eyt oty )0 (4 (4

car boxy pRevii(CR: OBy b eid Hhohes, iy P§-plenyI82pt/ioph). 54, 44Q- 4.1 5,22 86pB BO[ 5.58]uktjecan

hyd 6 =4:1:1); 20
NVR( CDabD) 28 B 107 0% 18 TRl RGBS R ST T
3. 59- 3. 3&XaBAN2(23b, 257227 2.14-1.91, 1.79-1.62, 1.43-1.13,
1.01+8. 833R 1%%1); szﬁlimix% 32§1(3rﬂ{9-)1 Hy 3Ry r-BYE s P 2392 85b (L R) - 1 - hydr oxy-

| - cycl ohex

net hyl anith %stda?mm 5wéwyuhafarb&ﬁg}rla%ﬁsww{ﬁéﬂwﬁeywéwwq@{qﬁvp) 1,4,9- 25
triazaspiro[5. 5] undecane hydrochloride TLC«FPRf 0.52 (et hyl
acetate:inethanol=2:1); NMIR(CD3OD): d 7.83, 7.89, 7.53, 7.49, 4.61, 4. 34,
4.14, 4.00, 3.73, 3.54-3.38, 3.30-3.05, 92, 2.49-1.88, 1.78-1.61,
1.46-1.12, 1.00-0.81, 0.94. le 2(120) 30

(3R).-1-butyl -2, 5-di oxo-3 - hydr oxy& | - cy®@l ohexyl net hyl ) - 9- (1- (4- car box
yphenyl ) -2, 5- di et hyl pyrrol 9- trcﬁ;asplro[S 5] undecane
hydrochl oride TLC. Rf 0.27 | =5 1);

.Hcl ©

TLC: Rf 0.33 (chloroform:methancl:acetic acid=20:4:1);
NMR(CD;OD): § 7.85, 7.58, 6.46, 4.23, 4.15, 4.05, 3.78, 3.60-3.42, 3.25 3.18, 2.58-2.38,
15 2.30,2.18-1.88, 1.82-1.60, 1.50-1.06, 1.04-0.80, 0.96.
Example 2(124)
(3R)-1-butyi-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1-(4-carboxyphenyl)-3,5-
dimethylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[5.5Jundecane dihydrochloride
TLC: Rf 0.74 (chloroform:methanol:acetic acid=20:4:1);
20 NMR(CDs0OD): 6 8.19, 7.62, 432, 417, 404, 3 88-3.46, 3.27, 3.21, 2.60-2.28, 2.44, 239,
2.21-1.61, 1.60-1.08, 1.08-0.80, 0.96.
Example 2(125)
(3R)-1-butyi-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(3-(4-
carboxyphenyl)phenylmethyl)-1,4,9-triazaspire{ 5. 5lundecane hydrochloride
25 TLC: Rf0.54 (chloroform:methanol=5:1},
NMR(CD;0D): & 8.12, 7.94, 7.86-7.78, 7.64-7.56, 445, 4,15, 405, 3 80, 3.60-3.42, 3.26,
3.21,2.56-2.26, 2.18-1.88, 1.84-1.60, 1.50-1.08, 1.04-0.80, 0.94.
Example 2(126)
(3R)-1-butyl-2 5-dioxo-3-((1R)- 1-hydroxy-1-cyclohexylmethy!)-9-(4-(4-carboxy-2,6-
30  dimethoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochloride
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NVR(CD30D): d 8.18, 7.36, 6.09, 4.19, 4.16, 3.95, 3.70, 3.59-3.42,
3.32-3.08, 2.56-2.20, 2.20-1.88, 2.06, 2.02, 1.82-1.60, 1.50-1.06,
1.04-0.80, 0.97. 35 Exanple 2(12 1 ) (3R)-1-butyl-2, 5-dioxo-3-((1R) - |

- hydr oxy- 1- cycl ohexyl net hyl )-9-(4-(2-fluoro-6 ch | orophen y 1 nethyl oxy)p
henyl methy 1)-1, 4,9-t riazasp i ro [5.5 Jund eca ne hydrochloride TLC
Rf 0.76 (chloroformnethanol =5:1); -59 NVMR(CD3OD): 6 7.50, 7.41, 7.33,

7.16-7. 14, 71, 3.57-3.36, 3.34- 3.10. 2.52-2.20,
2 16-1. 88TL§ ggofﬂég9°T§?é§fw§€%zr5gﬁ 0 .80, 0.95. Exanple 20
22(3R) - 1- NMBIGCQ&@)(J@O?(% 31 G% 16, 9@ -4.29 h%l&,ﬁ' 03(9/8- |3. %@Ad ohexh-Felhy125; 9-1832(8- 5

car boxyphen I)Q@qq%l ]qgt]hgg - 49 Pogi-iazasp iro [ 5.5 ] undecane
hydr ochl O?Ig Ohh?oroform met hanol =5: 1) ; NVR(CD30D): 6 8. 33,

8. 05, 79@&@31&4_1'@132 765754 4.46, 4.15, 4.06, 3.80, 3.58-3.38,
?E>X 32- I%lg?l@ -PAni1-24.didxd-8-(11188) -h#dr8Ry-1-RBlohdxARredhyPBo-(4.(4- 0. 80, 0. 94.
anpl e
(3R) - 1- buﬁﬁgoﬁpée%ﬂxd}ﬁ’e@ﬂ(‘?ei@)‘)i4#%3%%59’1“0[%%!‘8%?9P%’Pﬁlyf")ld@a (2- oxo- 1, 2-
di hydr opyTiLdi Rf 8-6¢l(dRhlybrhetharde: @eﬂmn@lzaspl ro[ 5. 5] undecane hydrochl oride TLC:

o 26334( EM@%H@”% ?Q%O%&ng%o 73t 4'g 3.5 1‘2%5 %%@7533‘ ds ?302%38

218-1. 88, 1188P10-087F, 0D550- 1. 06, 1.04-0. 80 0. 96. Exanpl e 2(124)

(3R) - 4+ butyl 0x0-3- ((1
R) - 1- fpd Mm e St4%3hexyl et hyl ) - 9- (1- (4- car boxyphenyl ) -3, 5-

di net hyI p(ERzIobutgl-§5pdi oty B TR )4l gydrpxzaias'plohoisan@]hyiﬂd%éé&ﬁfb(ﬁ(wmwmmh de
TLC. Rf 0; 6 819,
aﬁuﬁ&mtﬂﬁ}l%%@ﬁgké}gm&h@q A 6.1ALd5 ?cgs %é’ﬂﬂdeczgl% %&%ﬁ?@

7.62, 4.3 3. 27, 2.28

2.21-1. 61TL§ Béﬂﬁ3délchbr%e@almme ang I-‘_L%arrpl e 2(125) (3R)-1-butyl-2, 5 - d
I 0x0-3 - (NMIRCILOE 087, 1756cyqto17nexyhaethlyb)393(@69(451@0m/m 46-€N%i 1.00-

pi aelﬁt hgé %rl azas'pirc 5 51"ndecane hydrochloride car iiyas i ~ .
TLC 3?8 | or of or m net hanol1=5: 1); NWVR(CD3OD): 3 8.12, 7.94,

7.86- 7. 7T8ExampW-27186, 4.45, 4.15, 4.05, 3.80, 3.60-3.42, 3.26, 3.21,

2,56-126, Ao LEr by B9 BBl A,y Ry O0riohe 1o P McaBismE © 20126
-cycl ohexyjrdrng%}ﬂep@)g})plﬂsn@hn@hylbd)éjg-m@aspuO[S‘S]undecane hydrochloride
TLC: Rf 0.80 (chloroform:methanol:acetic acid=20:4:1);
20 NMR(CD;OD): & 7.86, 7.63, 7.19, 6.54, 6.44, 437 4.16, 4.01, 3.76 , 3.60-3 41, 3.26, 3 23,
2.60-2.28,2.18-1.88, 1.83-1.60, 1.49-1.06, 1.06-0.80, 0.95.
Example 2(130)
(3R}-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-(4-(5-thioxo-4,5-
dihydro-1,2,4-oxadiazol-3-yl)phenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane
25  hydrochloride

H
S\[/N CH,
>—{ Yo
Oy

TLC: Rf0.55 (chloroform:methanol=5:1),
NMR(CD;0D): & 7.85, 7.64, 7.22-7.16, 437, 4.16, 401, 3.76, 3.58-3.38, 3.26, 3.22, 2.58-
2.26,2.18-184, 1.82-1.58, 1.52-1.06, 1.04-0.80, 0.95.

30 Example 2(131)
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30 di net hoxyphenoxy) phenyl nethyl)-1,4,9-triazaspiro[ 5.5 ]Jundecane
hydrochloride -60 TLC. Rf 0.54 (chloroformnmeth anol =5:1); NVR(CD30D): 5
7.44, 7.43, 6.88, 4.29, 4.15, 3.98, 3.80, 3.71, 3.56-3.32, 125, 3.13, 2.50-
1.88, 1.80-1.60, 1.46-1.08, 1.02-0.79, 0.95. Exanmple 2(127) 5

(3R) -1 -butyl -2, 5-di oxo-3-((1R)-1-hydroxy-I|-cycl ohexyl nethyl)-9-(4-(3- carb
oxyp henoxy)p heny 1 methyl)-1, 4, 9-triazaspiro [5.5 ] undecane

N D TR

1.18, 1. mmxaﬁhenalogs:onmnﬁn@)nbwhzemz@)1 4.8/yiadaspitelf plumiecanediydseshBride 1

D L hydrir o oy (SR (f (2 (1 - (hydroxyim no)
1_an1no 5 en p eny et -174,9-tri azas :iﬁgdecane
di hydr oc ( 5,6.9.3 .?cm Or3émétifiaddl, t5h ééf 3130- NVREHBOD) :

5 7.6% 7. 551 &ﬂ@g7ﬁ3@i 430, 4.15, 3.93, 3.69, 3.51-3.17, 2.46-1.15, 1.00-
15 0. 87 5. Exanple 2(129) (3R)-1-butyl-2, 5-dioxo-3- ((I R) -
I-hydroxﬂglﬂﬁ¥%£gﬁg£ylnethyl) 9-(4-(4- carboxy 3-

hygr O>|%/pf{SRMYﬁlﬁ)f]eﬂ’lS’JdmbWt()lR}wl%)ﬁrd){yi-B-Z?Lﬂphd’x@[lﬁetﬁﬂllwac(agg hydr ochl o;i de
TL chl orof.orm, nme C ci 1) ;
766, 7. G3roopY e lamb Ao arBROS e BYG £ g A5 S Rerg shhrigefep PO gk
3.23, 2. HOCRP2B26 tdidi8erbn8Bhant . n8Shdnobe,;: 1)1 49-1.06, 1.06-0.80, 0.95. Exanple

2&;2?&@@%@9@@%5 Fﬁ??}_d(%ﬁf‘ﬁ?&%ﬂ?%& AVETPY 3 49 3.55-3.14, 2.51-1.15, 1.00-

di hydr o- 10.89,4-%xadi azol - 3-yl ) phenoxy) phenyl met hyl )- 1, 4, 9-tri azaspi r o[ 5. 5] und
ecane 25]@%g{ C ]gg de S N. CHa 0 N, CH b TLC Rf 0.55

(chl orof o (CDBOD) 85, 7.64, 7.22-7.16, 4.37, 4.16,
401, 3. 48R3 ey, %@10@2%((1522 -hydragy- ify‘éeheler&ghil)§4£4 (#-@hoxyss,

1. 52- 1. OGpethoBhenHABmiddc&Bonyl)phenylmethyl)-1,4,9-triazaspiro[ 5. SJundecane hydrochloride

15  TLC: Rf 0.54 (dichloromethane:methanol=5:1);
NMR(CD;OD): § 8.27, 8.07, 7.74-7.69, 4.47, 4.16, 4,06, 3.99, 3.80, 3.50-3.07, 2.52-1.92,
1.76-1.18, 1.00-0.90, 0.96.
Example 2(134)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexyimethyl)-9-(4-(4-(tetrazol-5-

20 yDphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane dihydrochloride
TLC: Rf0.25 (chloroform:methanol=5:1);
NMR(CDs0D): & 8.04, 7.66, 7.25-7.15, 4.36, 4.15, 3.98, 3.75, 3.60-3 40, 3.40-3.18, 2.66-
2.34,2.18-1.88 1.84-1.60, 1.50-1.06, 1.06-0.80, 0.95
Example 2(135)

25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexyimethyl)-9-(4-(4-(5-0x0-4,5-dihydro-
1,2 4-thiadiazol-3-yl)phenoxy)phenylmethyl}-1,4 9-triazaspiro[ 5. 5]undecane hydrochloride

H
Y CHs
/>——< %0
S“‘-.N

- HCI 4

TLC: Rf 0.74 (chloroforn:methanol=5:1);
NMR(CDsOD): § 7.91, 7.61, 7.22-7.10, 437, 4.16, 3.99, 374, 3.58-3.38, 3.38-3.08, 324,
30  2.54-1.84 1.82-1.58,1.50-1.10, 1.06-0.80, 0 96.
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30 Exanple 2 131 -61 (3R)-1-butyl-2, 5-dioxo-3-((1R) -1I-hydroxy- |

-cycl ohexyl nethyl )-9-(4-(4 carb oxypheny 1 carb onyl am no)phenyl nethyl)-1,

4, 9-triazasp i ro [ 5.5 ]Jund ecane hydrochloride TLC Rf 0.23 (ethyl

acetate: methanol =2:1); NVR(CD30D): 5 8.15, 8.01, 7.88, 7.58, 4.36, 4.15,

4.01, 3.75, 3.56-3.45, 3.30- 3.17, 2.48- 5 1.14, 1.00-0.87, 0.95. Exanple

2(132} (3R)-1-butyl-2, 5-dioxo-3-((IR)-1-hydroxy-l -cyclo hexyl methyl)

- 9‘(4‘(4‘}3)%%5 9 1@% nyl am nocarbonyl ) phenyl nethyl)-1, 4, 9-triazaspiro |

5. 5] undecav're—ﬁrélvril oride TLC Rf 0.26 (dichloronethane:nethanol=5: 1); 10

NVR( CD30DPR)E -Butplr2, 5 8lLi@d)-3-1(189; 1-Trydroxy-4-caelohax vigethy g4 {4-61- o ox ¢4 554iBy di 4

2.51-1. 15 o k. Q090891 BhciRn ﬁm@ﬁmh%trﬁﬁ)lﬁﬁp-&é@s- toBhdetams BYR¥QicHde( 1
cIoP; yIme'E" yl)=-9-(4- x%/)-Z-

R) - 1- hydroxy-1 -c (4-carbo

met hoxyphenyl am n rbohyl ) p | met hyl )-1,4,9-tri a&ldgpi ro[ 5. 5] undecane
hydrochl oride 15 TLC 0/54 i cp or onet hane: zryét hanol =5: 1) ; NVR(CD30D) :
5 8.27, 8.07, 7.74- 7(';@_9/ 4. 47, 4/167\4.06, 3.99, 80, 3.50-3.07, 2.52-1.92,
1.76-1.18, 1.00-0.90, @ 96. Exanple 2¢134¢)

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hyd
| - cycl ohexyl met hyl )-9-(4-(4-(tetrazo
4,9-triazasp iro [ 5.5 ]Jundecane di hydrogh
(chl orof orm net hano1=5:1); NWVR(CD30D): 5 8N
3.98, 3.75, 3.60-3.40, 3.40-3.18, 2,66- 2, 34,
1.50-1.06, 1.06-0.80, 0.95. Exanple 2(1gf 25
(3R)-1-butyl-2,5-di oxo-3-((IR)-I-hydroxy-1-cycl oh@kyl nmet hy
4, 5- di hydr o-
1, 2, 44 hi @gbagpbja-(yﬁlbm&ﬂgﬁ%)}ﬂhglag1]rjet hyl)-1,4,9-triazaspiro[ 5. 5] undecane
hydrochl oride QO g 5 --N_,0H HG TL§: Rf 0. 74 (chl orof orm et hanol =5: 1) ;
NVR( MOMCP3§’P,7- (680, 7632134904, 4.37 415, 60, 3.799 3.58-340, 326g349.355¢-
3. 38- 3. 082.28.219-1.8301 225460 .154,1.08,8264.038, 0.6 50- 1. 10, 1. 06-0, 80, 0. 9&
Example 2(137)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1 -cyclohexylmethyl)-9-(3-(4-
10 carboxyphenylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.23 (dichloromethane:methanol=5:1);
NMR(CD;0D): 5 8.19, 8.08, 8.03, 7.88, 7.78, 7.67, 4.48, 4.15, 4.06, 3.82, 3.60-3.45, 3.30-
3.15,2.51-1.14, 1.00-0.87, 0.95.
Example 2(138)
15 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexylmethyl)-9-(4-(3-
carboxyphenylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5jundecane hydrochloride
TLC: Rf 0.15 (dichloromethane:methanol=5:1);
NMR(CD;OD): § 8.38, 8.07, 797, 7.83, 7.74, 748, 446, 4.15, 4.05, 3.80, 3.60-3.45, 3.30-
3.17,2.50-1.14, 1.00-0.86, 0.95.
20  Example 2(139)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenylmethylcarbonylamino)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane

ORf Tél'_ggt hyl)- 1

15, 4.36, 4.15,
\84-1. 60,

{4- (4- (5- oxo-

hydrochloride
TLC: Rf 0.15 {(dichloromethane: methanol=5:1);
25 NMR(CD;OD): § 7.98, 7.71, 7.48, 7.45, 431, 4,14, 3.99, 3.78, 3.63, 3.53-3.07, 2.48-1.14,
1.00-0.87, 0.94.
Example 2(140)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(2-carboxy-4-
methoxyphenylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5undecane hydrochloride
30  TLC:Rf0.21 (dichloromethane:methanol=5:1);
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-62 Example 2(136) (3R)- | -butyl-2,5-dioxo-3 -((1 R- | -hydroxy- |

-cycl ohexyl net hyl ) -9- (4- (4-(5-0x0-4, 5-dihydro-

1, 2, 4- oxadi azol - 3-yl ) phenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5} undecane
hydrochloride CH3 | 1 nl|l ~ DAN .DH HC 5 TLC. Rf 0.57 (chloroform
met hanol =5:1); NVR(CD30D): h 7.80, 7.63, 7,24-7.14, 4.37, 4,16, 4.00, 3.75,
3.58-3.40, 3.26, 3.19, 2.56- 2.20, 2.19-1.88, 1.82-1.60, 1.50-1.08,

1. 04-0. 8Qqp B, I (:}3%)74( bytyl [ _
R) - 1- hydr 0% TR 5? oh%k%llkét? h—ml? 6?2?3 (it b gagggk%ghéﬁ% 36310, 250
onyl)phedyl N95.4, 9-tri azaspiro [ 5.5 Jundecane hydrochloride TLC
Rf 0.23 (Hian® grlg”n et hane: et hanol = 5: 1), NI\/R(CD30D) 6 8.19, 8.08,
8.03, 7.88 4.15, 4.06, 3.82, 3 3. 30-_ 3. 15,

2 51-1. 14’_3Rk1(§)@}1)@ %&dl%oﬁ((]%}éwp@xz(lrggglolfgyfmethﬁ) 9-(4- (4 ~carboxy-2-

(3R%3 5- bUﬁE}fho:&nﬁerd.ll%ﬂwﬁnﬁér&?ﬁethvh-}’l@ QXMaiasﬁl}/ch?Hl&?@éél l:fgﬁtlﬂ)ﬂfc)dlﬁzlr{dé (?'5 c
car boxyp ny n triazaspi ro
)undecanmmm WL'@?%%TO]@C%E? &Féﬂ i met hane: met hanol =5: 1) ;

NIVR( CDBOINN[R B;3By: 8?05/7 73497447834, 72244 29. 484, 40463 94, 185, 4.7053.53-381,

(3R 1 b 533552303 3 kR (1288 -8;9-651@@%%1%% S 2D

carboxyphanyhmnﬁhylcarbonylanlno)phenylnethyl) 1,4,9- trlazasplro[S 5] undecan
e di chl or oi net hane: met hanol =5 :11); 25

NNR( hg’ghgﬁ‘&gk%oﬁl& 8& 7.45, 4.3 1, 4. 14, 3.99, 3.78, 3.63,

3.53- 3. o XamulmZ(MZh 1.00-0.87, 0.94. Exanple 2(140)

(3R) - 1- byt ). 'l%u%zl@ 283=3-{(1R)-1- hydroxX 1 cyclohexylmethyl) 9-(4-(4-carboxy-2-

R -I- hydr Y txoxypﬁgd oh X;}/}!le{rn?}ngXJ hy?)pﬁeny met%y{) 1.4 g—tnazasplro[S 5Jundecane

nylcarbo

hydrochloride

16  TLC: Rf0.24 (chloroform:methanol:acetic acid=10:1;1);
NMR(CD;OD): § 8.98, 7.89, 7.74, 7.69, 7.55-7.49, 4.65, 435, 4.14, 4.01, 3.97, 374, 3.59-
3.36,3.30-3.10, 2.50-2.20, 2.16-1.89, 1.81-1.62, 1.43-1.13, 1.00-0.82, 0.94.
Example 2(143)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(2,4-

20  dimethoxyphenoxy)phenylmethyl)-1,4,9-triazaspirof5.5Jundecane hydrochloride
TLC: Rf 0.42 (dichloromethane:methanol=10:1);
NMR(CD;0D): § 7.43, 696, 6.87, 6.68, 6.54, 4.28, 4.15, 3.96, 3.81, 3.72, 3.71, 3.60-3.10,
2.50-1.85, 1.80-1.60, 1.50-1.10, 0.95, 0.94,
Example 2(144)

25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-2-
methoxyphenylmethyloxy)phenylmethyl)-1,4,9-triazaspiro[ 5. 5Jundecane hydrochloride
TLC: Rf 0.67 (chloroform:methanol:acetic acid=10:1:1);
NMR(CD;0OD): & 7.64, 7.62, 7.50, 7.49, 7.09, 5.20, 4.28, 4.14, 3.95, 3.94, 3.70, 3.56-3 38,
3.30-3.15, 2.52-2.26,2.13-1.88, 1.79-1.62, 1.45-1.12, 1.01-0.82, 0.95

30  Example 2{145)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-(N-(4-
carboxyphenyl)methyl-N-methylaminocarbonyljphenylmethyl)-1,4,9-

triazaspiro[$.5]undecane hydrochloride
TLC: Rf 0.34 (chloroform:methanol=5:1);
35 NMR(CD;OD): 6 8.12-7.96, 7.74-7.20, 4.70-4.24, 4.14, 3.92, 3.66, 3.60-2.80, 2.60-2.16,
2.16-1.84, 1.82-1.56, 1.50-1.04, 1.04-0.80.
Example 2(146)
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met hoxyp teeny 1 amino carbony 1)p henyl methyl)-1, 4, 9-triazaspi ro |
5.5 ] undecane hydrochloride 30 TLC. Rf 0.21

(di chl or onet hane: nmet hanol =5:1); - 63 NVR(CD3DD): 6 8.69, 8.10, 7.76, 7.66,
7.23, 4.46, 4.15, 4.06, 3.84, 3.80, 3.60-3.10, 2.50- 1.14, 1.00-0.85, 0.95.
Exampl e 2(141) (3R)-1-butyl-2, 5-dioxo-3 -((1 R)-1-hydroxy-

- cycl ohexyl met hyl ) - 9- (4- (4- carboxy-2- 5 meth oxyp henyl nethv |)pheny

(Chi of of PRI EAS RIS LR T RUNREE A0S IUTRAGRATS B8ia hafo o 057
7.34, 7. zgethquenoq:cyjmhmmlmhyl}lg!@‘)trgazganrogi fhzndgzasahgd@vhlorlge 27, 3.15,

2.46- 2. ZOTL@:ﬂggég%&ﬂm%ﬁ%%J%aﬁ%Mﬂig4§ 1.11, 0.99-0.81, 0.93 . annrphous 10
softemng}I oint: ab nple 2

(3R)-1-b (@Dgom)o§g 53), (7(sp ﬂ)361?ﬂ)}d,7&2y4|3§ 4 1)5 3.98, 3.8 3, 3.73, 3.60-3.38, 3.26,
-cycl ghexylgret4wb p2 9% (44 (4 ¢R0DI0KY 120-1 08, 1.06-0.80, 0.95.

nethoxypgﬁnylﬁar? gylanlnonethyl)phenylnethyl) 1, 4,9-triazaspiro[ 5. 5] undecan
e hydro TLC. Rf 0.24 (chloroform nethanol: acetic acid=10:1;1);

NVR( COD3OQBR)4 -81t982 5-Bid3B,3-(( 1R+ 1- Ik y- V-ch8 o Hexd Inethy §B-(44(43Q - 0xdd L4 H- 42,0 5-
397 3, B ihSio 3 hcnysSasta Doty £y B irkfs 41 B8ecahe Barbe BBria

(3R) - 1-butyl -2, 5- ﬂprsEF -hydroxy-l-cycIohequyethyl)-Q-(4-(2,4- 20
dlnethoxyphenoxy)phéhy 4,9-triazaspiro[ % 5]'undecane hydrochl ori de

TLC. Rf 0.42 (dich! ¢k ong ol = 10: 1); (CD30OD): 6 7.43, 6.96,
6.87, 6.68, 6.54, 4.78N 4.15=3796, 3=84, 3.72, 3.1, 3.60-3.10, 2.50-1.85,
1.80-1.60, 1.50-1.10, 0.95, 0.94. 2(144) 0

(3R) - 1- butyl -2, 5-di oxo-3-((1R)-1-hy
y-2- nethoxyphenylnethyloxy)phenylnet y
hydrochloride TLC. Rf 0.67 (chloroform 66— X

NVR(CD30D): 6 7.64, 7.62, 7.50, 7.49, 7.09, 5, 20 L 285 . 4. M, 395 394

I-cyc[ohe

hﬁlf et hyl)-9-(4-(4-carbox
J i . 5] undecane

3.70, 3,56-3.38, 3.30-3.15, 2.52-2.26, 2 -1.88,/1. 45-1.12,
1.01-0.82, 0.95. 30 Exanpl e 2(145) O
(3R) - 1- butyl 2, 5-di oxo-3-((IR) - 1- hydr oxy- I-cyclohexylnethyl (4-(N-(4-

b b ) ph | met hyl ) -1, 4, 9-
TS A e on ) pren e )

CD3OD) 5 7.85, 7.62, 7.24-7.12, 437, 4.16, 4.01, 3.76, 3.58-3.42, 3.26, 321, 2.56-
2.26,2.20-1.88,1.86-1.60, 1.48-1.12, 1.08-0.80, 0.96.
Example 2(148)
(3R}-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-2-
15  methoxyphenylmethylaminocarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

hydrochloride

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

NMR(CD;0D): & 897, 7.98, 7.70, 7.62-7.59, 7.33, 463, 4.43, 4.15, 4.02, 3.93, 3.76, 3.57-
3.39,3.30-3.16, 2.56-2.29, 2.16-1.88, 1.80-1.61, 1.47-1.10, 1.01-0.81, 0.95.

20 Example 2(149)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-hydroxy-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.29 (dichloromethane:methanol=10:1);

NMR(CD;0D): § 7.42, 6.87, 6.85, 6,56, 6.39, 427, 4.15, 3.96, 3.71, 3.69, 3.60-3.10, 2.50-

25  1.96,1.80-1.60, 1.50-1.10, 1.05-0.90, 0.95.

Example 2(150)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-(N,N -
dimethylaminocarbonyl)-2-methoxyphenoxy)phenylmethyl}-1,4,9-triazaspiro[ 5.5 Jundecane

hydrochloride
30  TLC: Rf0.63 (chloroform:methanol=5:1),

- 065 -



TLC. Rf 0.34 (chloroform nethanol=5: 1); 35 NVR(CD30D): 6 8.12-7. 96,
7.74-7.20, 4.70-4.24, 4.14, 3.92, 3.66, 3.60-2.80, 2.60-2.16, 2.16-1.84,
1.82-1.56, 1.50-1.04, 1.04-0.80. Exanmple 2(146) -64 (3R)-1-butyl-2,

5-di ox0-3-((1R) - 1- hydroxy- | -cycl ohexyl met hyl)-9-(4-(4-cyano-2- nethoxyp
henoxy)p heny 1 methyl)-1,4, 9-tri azaspi ro [5.5 Jundecane hydrochl oride
TLC. Rf 0.69 (chloroform nethane 1=5:1); NMR(CD30D): 6 7.53, 7.50, 7.36,

7.13, 7. QQMR‘&Cﬁ?@D% 49, 483 T, 73168 734, 3.9634.33, 601533% 317%»6,3 7253%21838, 3.25

(23%2 STy Gt 331, 30 8 53100 1% 62 20 1ofBr 0doQf; 8580 ©- 95 Brampl & 2(147)

5- di oxo- ExabR) 2(15hydr oxy-1 - cyc] ohexyl net hyl ) - 9- (4- (4-(2-oxi do-3H1, 2, 3, 5-
oxat hi adi 4- eno 4 9 tr spi 5 ] ndecane
hydr ochl (ﬁﬁgi “&XT%)%EI' @ygﬁgﬁ"q -C“:W-P %[,6}@@ SJasb 3

(chl obof anethyiphdremelpbBoviljnet IMURT, GJBS@@):aspﬁol'ﬁ fﬂBndeEax&Zhyd?odﬂer?delZ, 4.37, 4.16,

?Ll. 2{]3. 13151%9_%8%%@8%’?0%%%% tﬁa@’S"f g6 ]2-4§236 2.20-1.88, 1.86-1.60,

(3R) - 1- bU¥MR(ED5OB) 0% 3-%, @(aoR)?.lﬁ, ﬁy)du @%y $36, 415, 4.01, 3.7 6, 3.60-3.40, 3.26, 3 20,
- cycl ohexyldmatfyd ksgz(é‘ﬂs% P@éhoe@’*l%ﬁ LP3. 1.06-0.80, 0.95.

met hoxyphenyl met hyl’am nocar bonyl ) phenyl met hyl) -
1, 4,09- tr@l‘i&@ﬁi{dﬁ@ 5] undecane hydrochloride TLC: Rf 0.47 (chloroform
met hapol (aryY it ﬂaibQolz @()1R JW?@ );ycléhe& Eﬂethyl)%@ (4-70, 7.62-7.59,
7. 33, 46§et4i§é 1r12 etho heb ! netgl, 1330 ]é.? 256229
2 6 1. aaréthy g onyiping-dyipedorgitenonl ety bne By . SR RS SBagy
hydrochloride
TLC: Rf 0.45 (chloroform:methanol=10:1);
NMR(CD,OD): § 7.45, 7.04, 7.03, 6.92, 6.87, 4.29, 4.15, 3,98, 3.74, 3.70, 3.55-3.39, 3.30-
15 3.09,2.99, 2.50-1.88, 1.81-1.61, 1.46-1.14, 1.03-0.82, 0.95.
Example 2(153)
(3R)-1-butyl-2,5-diox0-3-((1R)-1-hydroxy- 1-cyclohexylmethyl}-9-(4-(4-carboxy-2-
ethoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5 Jundecane hydrochloride
TLC: Rf 0.65 (dichloromethane:methanol=5:1};
20  NMR(CD,OD): 8 7.72, 7.66, 7.49, 7.09, 7.01, 433, 4.15, 4.07, 4.00, 3.74, 3.54-3.10, 2.51-
1.15, 1.24, 1.03-0.90, 0.95.
amorphous
softening point: about 180-198°C
Example 2(154)
25  (3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy- I -cyclohexylmethyl)-9-(4-(4-carboxy-3-
methoxyphenoxy)phenylmethy!)-1,4,9-triazaspiro[5.5jundecane hydrochloride
TLC: Rf0.71 {chloroforny:methanol=5:1};
NMR(CD;0OD): § 7.88, 7.62, 7.19, 6.80, 6.57, 437, 4.15, 4.00, 3.8 6, 3.75, 3.60-3.40, 3.26,
3.24,259-2.24 2.18-1.87, 1.82-1.62, 1.50-1.08, 1.06-0.80, 0.95.
30 Example 2(155)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonyl-3-hydroxyphenoxy)phenylmethyl)-1,4, 9-triazaspiro[ 5.5 ]Jundecane

hydrochloride
TLC: Rf 0.82 (chloroform; methanol=5:1),
35 NMR(CDsOD): & 7.72, 7.61, 7.17, 6.52, 6.44, 436, 4.15, 4.00, 3.7 5, 3.60-3.40, 3.26, 3.20,
2.90,256-2.24, 2 18-1 88, 1.82-1.60, 1.52-1.07, 1.06-0.80, 0.95.
Example 2(156)
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(3R - | -butyl-2, 5-dioxo-3-((!

R) - 1- hydr oxy-1 - cycl ohexyl met hyl ) - 9- (4- (4- hydr oxy-2- net hoxyphenoxy)p henyl
methy 1)-1, 4, 9-triazaspi ro [5.5]undecane hydrochloride TLC Rf 0.29

(di chl or onet hane: nmet hanol =10: 1); NVR(CD30D): b 7.42, 6.87, 6.85, 6.56, 6.39,
4.27, 4.15, 3.96, 3.71, 3.69, 3.60-3.10, 2.50- 25 1.96, 1.80-1.60,
1.50-1.10, 1,05-0,90,0-95. Exanple 2(150) (3R)-1-butyl-2,5-dioxo-3-((lI

R) - 1 hydr oy t’“t FQ’%'@Q% (tfrﬁg)hyll% ards 4 &émﬁluf hhy ))9 £4 3,3 3 tri azaspi ro[ 5. 5]

dlnethyla oca ony enoxy)
undecane lﬁgﬁah%ﬁh@mahohsmﬂwélﬂatﬁ? B32358 HP ﬂflﬁfﬁf’f?ﬁ%lﬁ)ﬁjdﬁ@ aridg, 1) -65

NVR( CD3CDy1.CORf 043, (dl?;h%@@mztha@e méih@hel=009%, 4.31, 4.15, 3.99, 3.79, 3.72,
2 06- 0. BONMIGI:AlE AT S32( 08263, 6%75%3% 995, 18037 92 3845 1 %05 08

(3R) - 15 bup ¥h-22G-2digok 83 3+ §1-1RpB- 15bydroxywste &y @ sshexyl met hyl ) - 9- (4- (4- car boxy

-3- 5 net Evl Eh@r&@ﬁp heny mmethyl)-1,4, 9-triazasp iro [ 5.5 Jundecane

hydr ochl o 0.60 (chloroform methanol=5 :1); NVR(CD30D): 6 7.97,
7.60, 7.18R)6l-bdtyl-8,58Moxat336]R )41 -bgjrody-0icyc®h@xBmetivbos-84-46, 3. 26, 3. 20,

2.56, 2. 5 R fArbcny hito-B8metho8fEn&Ypenyfcdtngifn, 4lo WiMs i s Spfecayanp!

2(152) 10
(3R) - 1- bubydroghigridh oxo- 3- ((1R) - 1- hydr oxy- | - cycl ohexyl met hyl)-9- (4- (4 m

et hy] sl f enyl arone- ghlgpgfg%m%gwbgl)enyl met hyl ) - 1 4 9- trl azaspi ro[ 5. 5] unde
cane hydr ochl ori de rm neth NVR( CD3

7. 45, 7. 0¥MRE((d301y): 9% é?l 2’14579%0& ﬁ%g @}9984 23 47215 %99703 )7% 13%133%%3 4§ 30-
15 3. 09, 229,93 18.563-1,0882.13, B6-1.4011.42- 165, 1.0140.84.0085.0. 82, 0.95. Exanple
2(153) (3R)-1-butyl-2, 5- di oxo0- 3- ((1

R) - 1- hydr hexyl met hyl ) - 9- (4- (4- car boxy- 2-

et hoxyphe (@Xy)-pingh)Srddiy-B (¢ IR 4] -Qydrokad agpioher@meihyhid@ etk (thydr ochl ori de
TLC 0 ' ; t =5 : . 6 7.72, 7.66,
7. 49, OB%VE’%AP%%%%@&’%@%lztmr?f%%%h‘ééﬁss]ﬁﬂde%%’%%% 51- 1.15, 1.24,
1. 03- 0. 90TLG: 85 0. Qrfethghenstate gsthasal g Ipoi nt: about 180-198C Exanpl e 2(154)
25 | (ZCDOD) 5749-745 7.43, 7.03, 6.96, 4.31, 415 3.98, 3.71 356340 3.32-3.08

(3R)-1- b”t%szjo 085 35§41 R; FsAays! o 8l ghgyl methyT) - 9- (4- (4-carboxy

Example 2(159)

20  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(3-carboxy-2-
propynyloxy)phenylmethyl)phenylmethyl)-1,4 9-trniazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.40 (n-butanol:acetic acid:water=4:2:1);
NMR(CD;0D): 6 7.51, 7.11, 4.97, 430, 4.15, 3.98, 3.73, 3.56-3.38, 3.30-3.09, 2.52-2.18,
2.18-1.88, 1.86-1.60, 1.50-1.06, 1.05-0.80, 0.95.

25  Example 2(160)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.67 (dichloromethane:methanol=10:1);
NMR(CD;OD): & 7.45, 7.24, 7.13, 7.08-6.94, 6.90, 4.29, 4.15, 3.97, 3.75, 3.73, 3.58-3.39,

30 3.30-3.10,252-2.20,2.17-1.87, 1.82-1.60, 1.50-1.06, 1.04-0.78, 0.95.
Example 2(161})
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclchexylmethyl)-9-(4-(4-
trifluoromethoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.77 (ethyl acetate:methanol=10:1);

35 NMR(CD;0OD): 6§ 7.53, 731, 7.11, 430, 4.15, 3.94, 3.70, 3.53-3.34, 3.25-3.05, 2.49-1.9],
1.84-1.60, 1.50-1.21, 0.96, 1.05-0.80.
Example 2(162)
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met hoxyphenoxy) phenyl nethyl )-1,4,9-triazaspiro[5. S]undecane hydrochl oride
TLC. Rf 0.71 (chlorof orm nethanol =5:1); NlvlIR(CD30D): 6 7.88, 7.62, 7.19,
6.80, 6.57, 4.37, 4.15, 4.00, 3,8 6, 3.75, 3.60-3.40, 3.26, 3.24,

2.59-2.24, 2.18-1.87, 1.82-1.62, 1.50-1.08, 1.06-0.80, 0.95. 30 Exanple
2(155) (3R)-1-butyl-2,5-dioxo-3-((1

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

net hyl am ALk yi s?zn&abdf hepxy ) \ReOyb Bl bthy 8. A4 £drBgasRk! o[ 5. 5] und
ecane (Ij?gchlci: %@ g;mg '%Qg )porgf rnﬁy Hanof g %@SS

NIVR( CD3 DOjmeghyip Qoxw)p yimetpyl)-1g4, Briazgspyip ?;Lg@ecweils TOg! ’@@ldes 75,

3. 60- 3. 40TL@: 125063{&93»1 acétaB0metBah8-2.124, 2.18-1.88, 1.82-1.60, 1.52-1. 07

}hggr gxs%}&(@ép@a? Sr%f%?f)ﬁg%f% 492'3)155 4.6255¥! 3555 8 0% 0: 3 55{ (L3 3

di met hoxypteadly pplienyl pav iy R)-21024 1 911 T.6ada@9pb9d] bosSjotdecane hydrochl ori de
TLC. R 0 64 ﬁgl chl or onet hane: net hanol =10: 1); NVR(CD3OD): 5 7.53, 7.08,
6.31, 6.17) 4.15, 3.99, 3.74, 3.74, 3.58-3.32, 3.30-3.08, 5

2.54- 2. 20s0ﬁ2nmg-pmr83ab0148280j:1%‘5’c 1.50-1.05. 1.05-0.80. 0.95. Exanple 2(157)
(3R) - 1- butyl 5 4.5 1@3 x0-3-((1 R)-1-hydroxy- I-cyclohexyl met hyl ) - 9- (4- (4-

met hyl car 0- 2- met hoxyphenoxy) phenyl %

ethyl)-] @Rérlrbqtalzééﬂwm%(@ nighycipey- 11?9/@!@ elBeihgR-tt-f-c Rf 0. 36

(chl apof oge; $Qy1keth @%Q@splréﬁ%]@ﬁdecZne'Sﬂydrgcl’MidJ 08, 6.98,
6.91, 419 %Sg‘TSf?S g 3.27, 3.15, 2.49-1,90, 2.13,
1. 80- 1. 6214 B0 $5 {gilorpfeyyi: ’6“‘-‘%’%“010 d Exarrpl e 2(158)
(3R) - 1- buNW(EDB_,%)Oﬁo’} 80-( (SDRY7-0b; I6yody @x3yi; U-16y aloshexml netBky/By - D26,43 (4-4 52- 15
butyl ) ph \ I \ i 1o [ 5.5 Jund ecane
hydr ochi s AL ESE‘Q;A?)@I]SU ﬁ”? TILHIIPLO L i 2h 1), NVR(CD3OD): 5
7. 49-7. 45Exampl@2(16403, 6. 96, 431 4.15, 3.98, 3.71, 3.56-3.40, 3.32-3.08,
2, 258 30ard. 16kt 20.aich BAAT-1r58- - Qlondy eI Foer- - QBoBhytR.  Exampl @
(3R)-I - bugthosypheaporpbaipaiyl-d. hidriasgrirol ey indreses irdionbleyide- (4- (3- car boxy
-2- propyputoxymmgaﬁbmrhyhﬁgﬁg@ws@t hyl)-1,4,9-tri azaspiro[5. 5] undecane
hydr ochl ol : |c Ci
NNR(CDBMCPE'?%) ?71%‘47 1b7Ut7 D619 295 ddR; 3%77\363% 358 §25§8J 34,1326
3.30-3.093.12.522-2.1982 18-1.84, 184]58 ]50108 104080 0.95
20  Example 2(165)

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

carboxyphenoxy)phenylmethyl)-1,4 9-triazaspiro[ 5.5 Jundecane hydrochloride

TLC: Rf 0.41 (dichloromethane:methanol=5:1},

NMR(CD+0D): & 7.95, 7.58, 7.48, 7.31, 7.07, 6.99, 431, 4.15, 3.99, 3.74, 3.54-3.09, 2 50-

25 1.15,1.00-0.87,0.95.
Example 3(1) - Example 3(207)

By the same procedure as described in Example 2 using the corresponding

aldehyde derivatives respectively instead of N-(4-formylphenyl)methanesulfonamide and

using the corresponding amine derivatives respectively instead of the compound prepared in
30  Reference Example 2, the following compounds of the present invention were obtained.

Example 3(1)

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

carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5jundecane hydrochloride
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2.18-1.88, 1.86-1.60, 1.50-1.06, 1.05-0.80, 0.95. 25 Exanple 2(150) (3 R - |
-butyl -2, 5-di oxo-3-((1 R)-1-hydroxy-1- cycl ohexyl nethyl)-9-(4-(2-

nmet hoxyphenoxy) phenyl met hyl )-1, 4, 9-triazaspiro[ 5. 5] undecane hydrochl ori de
TLC. Rf 0.67 (dichloromethane: nethanol= 10, 1); NMR(CD3OD): 5 7.45, 7.24,
7.13, 7.08-6.94, 6.90, 4.29, 4.15, 3,97, 3.75, 3.73, 3.58-3.39, 30
330-3.10, 2.52-2,20, 2.17-1.87, 1.82-1.60, 1.50-1.06, 1.04-0.78, 0.95.
Exanpl e 2(1.61 (3R)-19Qbuty 5-di oxo-3-((1 R)-1-hydroxy- |

tr? 1)-1,4,9-tri az‘ﬁ@pi ro[ 5. 5] undecane
acetate -neth P= 10: 1), 35 NVR(CD3QD):
70, 3. 53{3. 340 3.25-3.05, 2.49-1.91,
80. ExarrpleZl.& -67
(3R) - 1- but yl - 2, 5- di ox0- 3- (( 1R) - 1- hydr oxy- 1-£yclohexyNmet
-2,6- d imethyl p henoxy)p henyl net hyl ) ="1N4, 9- pXi R iro[ 5.5 ]und
eca n e hydrochloride TLC. Rf 0.68 (ethyl a obh=4:1); NVR(CD3OD):

b 7.82, 7.55, 6.84, 4.29, 4.15, 4.05-8H%%, 3.75-.8.60, 3.58-3.88, 3.35-3.20,
5 2.68-2.50; 148-2.32 2.17.2.20-2.02, 1.71, 1.50-1.20, 0:\94,

anor phous softening point: about 180-194C Exanple 2063) R) - 1- butyl - 2,
5- di ox0- 3TLCH RRY6k-(icticvupethanymbnhestyh mpt hyl ) - 9- (4- (4 10

TLC R0 BB EIRRIERO Y. il nkddi 1691 T3 e iRy 5 3 600 B 7 6.
6.97, 4.325048 3% 2 13-093, B8(+4,6531.58-131738,000.86, 3.19, 2.52- 2.22, 2.18-1.88,

1.82-15 62, Q+3,06, 1.04-0.80, 0.95. Exanple 2(164) 15
(3R) - 1- bu’l@th-’@%gi)i 0x0-3-((I R -1-hydroxy-I-cycl ohexyl met hyl ) - 9- (4-(2-car boxy
- 4- et hoXypphéobdyiipherdyldn@tmethylamiup carony herqiyird[esy5jetmdSchhe

hydr ochl Ofriagﬁ'di%p %.Zg,Zﬂe%eéﬁﬁ'hgﬂfbfcﬁfo%e met hanol =5 : 1 ); NVR(CD3QD): 5
7.48-7.40, 7. .05, 6.91, 4. 29, Zlﬁ 3.97, 3.85, 3.72, 3.58-3.38, 3.26,
3.18, 2.53L% i"é?ﬁé.(ngh@%elﬁteﬂ’.eﬁwﬁl g%-, 1.50-1.08, 1.04-0.80, 0.95. 20
Exanpl e 2(UMIR)CIY,ER) y: 5-7084, 7161273407 0% 0t 36, (3(95-RBO) 3.55-3.35, 2,91, 2.52-2.41, 2.14-1.94,
- hydrﬂj<y- ll,'sﬁyl%d?%?ﬁ%yl nmet hyl ) - 9- (4-( 2-
Example 3(3
(3S)-1-butyl-2,5-dioxo-3-{(1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[S.5Jundecane hydrochloride
TLC: Rf 0.38 (chloroform:methanol=10:1);
15 NMR(CD;0D): & 8.04, 7.61, 7.18, 7.07, 437, 4.09, 408 371, 3.64-341, 322, 2.58-2.41,
2.33,2.21-1.97, 1.83-1.60, 1.54-1.10, 1.05-0.84, 0.95.
Example 3{(4)
(3R)-1-butyl-2 5-dioxo-3-((18)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5jundecane hydrochloride
20  TLC: Rf0.38 (chloroform:methanol=10:1};
NMR(CDsOD): & 8.04, 7.61, 7.18, 7.07, 4.37, 4.09, 4.08, 3.71, 3.64-3.41, 3.22, 2.58-2.41,
2.33,2.21-1.97, 1.83-1.60, 1.54-1.10, 1.05-0.84, 0.95,
Example 3(5)
(3R)-1-methyl-2 5-dioxe-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
25  carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.55 (dichloromethane:methanol=4:1),
NMR(CD;OD): & 8.03, 7.60, 7.18, 7.07, 4.38, 4.17, 3.99, 3.79, 3.50-3.46, 3.26, 2.95, 2.60-
2.36,2.12-194,180-1.64, 1.38-1.18, 1.00-0.88.

Example 3(6)

‘)(/)Il-s -9-(4-(4-carboxy
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car boxyphenoxy) phenyl nethyl )-1, 4, 9-triazaspiro [5.5 ]Jundecane
hydrochloride TLC. Rf 0.41 (dichl oronethane: nethanol=5 :1); NMR(CD30D): 5
7.95, 7.58, 7.48, 7.31, 7.07, 6.99, 4.31, 4.15, 3.99, 3.74, 3.54-3.09, 2.50-
25 1.15, 1.00-0.87, 0.95. Exanple 3(l) - Exanple 3(207) By the sane
procedure as described in Exanple 2 using the corresponding al dehyde
derivatives respectively instead of N (4- fornylphenyl)nethanesulfonanide and

using th%ﬁ?ﬁr(@%ﬁaﬂgglm%@mn%o&ﬁylg\aaé 18S- 3r§§1|?)c~3ﬁ-th'y¥%|x I &&ﬁ&éq RHetly1fo

conpound ‘prepared In erenc oW ng ourds’ of the
present .(ﬂxiéﬂmtbﬁamwéa@l@ﬂﬂph@wxymwP‘@t@éhi 4(93trlﬁyasmuei5h§/pn gecate
5- di 0x0- JryifckRlorigehydr oxy- -cycl ohexyl net hyl )-9-(4-(4-

C‘é‘rab$i¥;phﬁf<?é¥%<§9§ &%&cﬁpﬁwén%@tﬁm b RERORA k1) | NR(CBBCD) . 5 8. 03, 761

7.17, 57. QWMR4CB{ODA. 8%,84.708;, B156].08.68,, -’-8184%@2 4583-3 5833352610, 209502 21,38,

2 a2 b ket T B STt SRR 2 et 7,15

triazadi dpiangfl63)5. 2] hexadecane hydrochloride TLC. Rf0.31 (ethyl acetate:

t hanol 8 s 6, 3.95-3.80,
3 55%%?%%?“%%@3 @RL] ﬁydégx’ﬁ% 52139?‘%%% t%}) 94(435 Exanpl e 3(3) (3
S) - 1- but ynethylsgferybamingpliqnypethyn) o Sigazaspiro)s.6 bndscape hdieghlpride ( 4- ( 4-

%ﬁgpquphﬁﬂ94¥9mbﬁ@%hﬁgkaﬁﬁ%ﬂéhﬁﬁgz%q%azasp'r0[5 5]undecane hydrochl ori de
: oﬁﬁoég m et h )

B UG B2, 3555 5 bat ot a6 506 1 DA 2.5 05

7.07, 4. @W

1.83-1.6(Q.31.2505-19101 84-1@%; 0.384,140.199-0. E&anpl e 3J4)

(3R -1-b | - -di 0X0-3-((1 S)-1-hydroxy-1 -cyclohexyl nethyl)-9-(4-(4-
car boxyp henyl methyl )-1,4, 9-triazasp i ro [5.5 ]Jundecane

hydr ochl dBdRaié-etid-2T5-Gioxef3 - 1BS H{hyidtaxyef-oydlohexginahd)-24@- 1) ; NVR(CD3CD): 5
> ggq 5. gﬁet?ylg\%@or?f?%g@l?p]gedé? tﬁyfﬁ?% 41%119% blgrogg'glt%dgégg hﬁ@cﬁo@e 3(2| 58 2.41,
(3R) - 1- metldy1 REO.28 (ethyaeetate: r(lftﬁarr@l Ihydroxy- | -cyclohexyl methyl)-9-(4-(4
NMR(CD30D): 6 7.53, 7.34, 4.32, 4.15, 3.98, 3.77-3.59, 3.45-3.41, 3.33, 3.27, 3.01, 2.49-
2.26,2.15-1.91, 1.80-1.65, 1.34-1.16, 1.00-0.86.
Example 3(9)
20 (3R)-1l-propyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexyimethyl)-9-(4-
methylsulfonylaminophenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.50 (ethyl acetate:methanol=4:1),
NMR(CD;OD): & 7.52, 7.35, 4.32, 4.15, 3.99, 3.74, 3.46-3.42, 3.28, 3.11, 3.01, 2.49-228,
2.14-1.91, 1.80-1.64, 1.47-1.18, 1.00-0.87.
25  Example 3(10)
(3R)-1-methyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylsulfonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.41 (ethyl acetate:methanol=4:1};
NMR(CD;OD): & 7.48, 7.28, 7.04, 7.02, 4.18, 4.16, 3.75, 3.58, 3.34-3.33, 3.26, 2.95, 2.94,
30 2.52-2.23,204-1.92, 1.80-1.64, 1.34-1.14, 1.01-087.
Example 3(11}
(3R)-1-ethyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexy! methyl)-9-(4-(4-
methylsulfonylaminophenoxy)phenylmethyl)-1,4 9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.62 (ethyl acetate:methanol=4:1);
35 NMR(CD;0OD): § 7.53, 7.29, 7.06, 7.03, 432, 4.15, 3.98, 3.76-3.60, 3.46-3.42, 3.33, 3.29,
2.95,2.48-2.25,2.16-1.92, 1.80-1.64, 1.39-1.16, 1.00-0.87.
Example 3(12)
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25 carboxyp henoxy)p heny 1 methyl)-1,4, 9-triazaspi ro [5.5 ] undecane
hydrochlori d e TLC Rf 0.55 (dichloronethane: net hanol =4:1); NVR(CD3OD): 6
8.03, 7.60, 7.18, 7.07, 4.38, 4.17, 3.99, 3.79, 3.50-3.46, 3.26, 2.95, 2.60-
2.36, 2.12-1.94, 1.80-1.64, 1.38-1.18, 1.00-0.88. Exanple 3(6 -69

(3R) - 1-(2- et hyl sul fonyl am noet hyl ) - 2, 5-di oxo- 3- ((1R) - 1- hydr oxy- 1- cycl ohexyl
nmet hyl ) - 9-

(4- (4- met Ayl & )L t spiro[5.5

] undecaneﬁkgf}giﬁrggﬁll %r@?r'éeﬂooﬁgm%q @hﬁ&y}l Mé}'a)éhéxyhéth?n ggﬁgla acetic

aci d=20: 2ngyylsgligpeppsebynoxyppepyimeyhig)y |, 4:9-quzaspirglp. 5]14@%6%&6 Hysiroghleyyde

3. 83- 3. 58TL8: RBO F4XBthyPacBhate: xaeﬂhlnol 2.156- 2. 36, 2.34-2.10, 2.10-1.88,

5" i oxo- SVRDIIN B i 71Ot Eﬁ@i}p ahfh B I S omy i Snmop

heny larethy812)241 2 14-D91,rli &ehsp, 1.504. 1[4_ 5.03-Q8hdecane hydrochloride 10 TLC
Rf 0.22 ( ate: methanol =4: 1) NVR(CD3OD): S 7.49, 7.33, 4.22, 4.16,
3. 82, SMSS 3.26, 3.00, 2.95, 2.49, 2.36- 2.31, 2.05-1.92,

1. 80- 1. 66(3R): 136utyl-1.4-diax@d-(0 R8 -h ek arpRE-d@)hylpropyl)-9-(4-(4-

3R) - 1-et 9-(4 15 net hyl
(3R) - wﬁoifgﬁeﬂix?ﬁﬁ]eﬁ%l('x{&l@l) 14@5}{&9%;5?”0[5' bl (héEQ ) cjﬂ?éﬂ?&f#}%} ( y

sul fonyl am n henyl O-tri anl ro ane hydrochl ori de
TLC Rf ol'bg 9r§§|(claeaf%rﬂlémﬁ€1ﬁﬁ%rﬁ9ﬁwa@ CD3CD) 6 7.53, 7.34, 4.32,

4. 1510198\ 6'1‘333)11@96 $06:57 8541073688, 4 34 2768 33.64.,3.84.9-202.22-23452 80 9L 70-
1.80-1.65 45]9 6, 1.00-0.86, Example 3(9) 20

(3R) - 1- prbﬁéﬂ 97 "0X0- 3- ((1R) 1- hydroxy-1-cycl ohexyl met hyl) -9-(4 nethyl
sul f onyl apxamodbenp)net hyl )-1, 4, 9-triazasp i ro[ 5.5]undecane hydrochl oride

TLC. Rf O h | 7.52, 7.35, 4.32,
i 15, . gaR05 BYINS SRSl S R TS EANGLT 2 Al SRR O, 15y ‘

1. 80- 1. 64methyminocesbonylenaxdghenynethulni49-5iaraypiosRf lundewna pydrchloride
5- di opp f;LélRPb-sls ﬂMfo%m'efh%M&l' &@ﬁmlmdﬁyh)ﬂ (4-(4-

met hyl su | am nophenoxy_%g %r‘t ri azaspl ro[5. 5] undecane
hydrochl ChpOR)" R 7-8%415% et K‘W %e"t él‘hé‘t%ar?o? =4:50y3. NW@@E%%)Z 6@
7.48, 7.28050 94130, 029 @948, 4.16, 3.75, 3.58, 3.34-3.33, 3.26, 2.95, 2.94,

3015221%)“_[1&(3?151)92 1.80-1.64, 1.34-1.14, 1.01-0.87.

(3R)-1-(3-hydroxybutyl)-2,5-dioxo-3~((1R)-1-hydroxy- 1-cyclohexylmethyl)-9-(4-(4-
20  carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5. 5Jundecane hydrochloride
TLC: Rf 0.61 (dichloromethane:methanol=5:1);
NMR(CD;0OD): & 8.03, 7.60, 7.18, 7.07, 4.38, 4.16, 398, 3.84-3.75, 3.61 -3 45, 3.34, 3.26,
2.55-2.35,2.16-1.92, 1.80-1.63, 1.50-1.17, 1.00-0.87.
Example 3{16)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1 -cycloheptylmethyl}-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspirof5.5Jundecane hydrochloride
TLC: Rf 0.28 (dichloromethane:methanol=10:1);
NMR(CD;0D): & 8.03, 7.59, 7.18, 7.07, 437, 4.15, 402, 3.76, 3.58-3.44, 3.30-3.07, 2.51-
1.17, 0.96.
30  Example 3(17)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1 -cycloheptylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.49 (dichloromethane:methanol=10:1);
NMR(CDs0OD): & 7.84, 7.58, 7.15, 7.07, 436, 4.15, 4.02, 3.75, 3.55-3.44, 3.30-3.10, 2.91,
35  2.50-1.21,0.95.
Example 3(18)
(3R)-1-butyt-2,5-dioxo-3-((1R)-1-hydroxy-1-(cis-4-hydroxycyclohexyl)methyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]undecane hydrochloride
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Exanmple 3(11) (3R)-1l-ethyl-2, 5-dioxo-3 -((1 R)-1-hydroxy- | -cyclohexyl

met hyl )-9-(4-(4 nmethyl sul fo nyl am nophenoxy)phenylnethyl)-1,4, 9-triazasp
iro [ 5.5 Jundecane hydrochloride TLC Rf 0.62 (ethyl acetate:

met hanol =4:1); 35 NVMR(CD30D): 6 7.53, 7.29, 7.06, 7.03, 4.32, 415, 3.98,
3.76-3.60, 146-3.42, 3.33, 3.29, 2.95, 2.48-2.25, 2.16-1.92, 1,80-1, 64,
1.39-1.16, 1.00-0,87, Exanple 3(12} -70 (3R)- | -propyl-2,5-dioxo-3 -((1

R)-| -hyetrfL@%fo' | 9hgaty: mﬁa%iézﬁ (4- (4-

met hyl sul f oanyl am nop enox%)zg) i{{ zaspir [5 ]éundecane
Pyl 5 i OIVRLCIHIOY o (5, 7280 iy 7 G ch e 1 e W 3,76 3 S GO0 76
7.52, 7.2%0-7396 10.108-148 3004 4. 15, 3.94, 3.70, 3.49-3.41, 3.29, 3.14, 2.95,

5 2.48-2.24. 4-1.91, 1.80-1.64, 1.50-1.14, 1.01-0.87. Exanple 3(13)
(3R) -1- bé@ﬂﬂéé—%” 0x0-3-((1 R) -1-hydroxy-2, 2-di netl hyl propyl ) -9- (4- (4-

'?‘irc bO&%/pIQHme-)b)ngM[@lﬂmbbyﬂ()Rﬂ:,‘i41,\,*9?05{1?4]M%W%Eycyﬁ]dlﬂdﬁ@ﬁﬁ@yl’)}éd(@@h| ori de

5 00, 7. S § RS SLEN AR IRISIRCAVNE AL AEAS By Dspune T g0
130, 0, (LD RI@.4(cthzkacapdte nBtlianplS23R) - 1- but yl -2, 5 - di oxo- 3- ((|
R) - 1- hy dngori ;@IB ?”f%\ﬁ' BrPYA )1 %d%zﬁ% 117 Q1369 353357 %?un 0. 2.91

met hyl ami noc enokxy) phenyl’ net h J9-triazaspiro etane’
hydrochl érildbﬂolQS LC Rf 0.56 (chl or of or m rret hanol : acetic aci d=20:2:1);

NNM GB3ORkamB1e73(84y 7.62, 7.14, 7.07, 4.35, 4.14, 3.96, 3.77, 3.50-3.30,
3. 46, gr%é% (15) (3R)-|

a
-(3- hydr&%)oh%"ym‘ 25 8106?8xf<§1%1 %Id’iﬁ)‘(y'ﬂ Wﬂ%%meqhyg?ﬁcf“oa fexyl met hyl ) - 9- (4- ( 4-
zoccarRPowrrbbwmvemmpwiyrméthyll) )1 494112&:15}111‘50@2 ??mdéN%Rﬁg(E gﬁb%xgg?eﬁgag B%dr gcgloor i de
TLC. an =5: , (.00,
7.18, 7. J“%MS‘F&]J&B‘JYE RESHE giethgh TEEEDY, 75, 3.61 -3.45, 3.34, 3.26, 2.55-2. 35,
2.16-1. 924MR(<BD3QDB3§ 81145(3-6@ 147, 10004(3784 18E2éh&p8é78306)4 250 330324 2.55-
(3R)14- byt 12 S%gj@qgs ((1R) - 1- hydroxy-1-cycl oheptyl rnethyl)-9-(4-(4-

car boxyphen(’)x?/ edylnmethyl)-1,4, 9-tri azasp i ro [5.5 Jund ecane
hydr ochl tﬁﬁ@@_&we Rf 0.28 (d| chI or or net hane: net hanol = 10: 1); NVR(CD3OD): 5

8.03, 7. 39R)-T-bh&i-275-@Bxo4-@TR)-d-hdroxd- DandnhPmedyBS-&-@4, 3.30-3.07, 2.51-

methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]Jundecane hydrochloride
TLC: Rf 0.74 (ethyl acetate:methanol=2:1);

20 NMR(CDs;OD): § 7.84, 7.59, 7.15, 7.07, 436, 418, 3.98, 3.77, 3.53-3.40, 3.30-3.25, 2.91,
2.54-2.10, 1.95-1.33, 0,95,
Example 3(22)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-phenylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5. SJlundecane hydrochloride

25  TLC: Rf0.17 (dichloromethane:methanol=10:1);
NMR(CD;0D): & 7.84, 7.54, 7.36-7.24, 7.11, 7.06, 5.23, 4.41, 425, 3.80, 3.49-3.05, 2.91,
2.30,2.01, 1.74, 1.50-1.25, 0.93, -0.02.
Example 3(23)
(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-(trans-4-hydroxycyclohexyl}ymethyl)-9-(4-(4-

30  carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]undecane hydrochloride
TLC: Rf 0.27 (dichloromethane:methanol=3:1);
NMR(CD;OD): § 8.03, 7.62, 7.15, 7.07, 4.36, 4.14, 3.97, 3.71, 3.57-3.41, 3.30-3.24, 2.58-
2.43,2.12-1.68, 1.40-0.93, 0.95.
Example 3(24)

35  (3R)-1-butyl-2,5-dioxo-3-((1R)-I-hydroxy-1-(trans-4-hydroxycyclohexyl)methyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-tnazaspiro{5.5Jundecane hydrochloride
TLC: Rf 0.77 (dichloromethane:methanol=3:1);
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1.17, 0.96. 30 Exanple 3(17)

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

met hyl am no car bonyl phenoxy)p teeny Inmethyl)-1, 4, 9-triazasp iro [ 5.5 ]
undecane hydrochloride TLC Rf 0.49 (dichloromethane: nethanol=l 0: 1);
NVR(CD3OD): 6 7.84, 7.58, 7.15, 7.07, 4.36, 4.15, 4.02, 3.75, 3.55-3.44,
3.30-3,10, 2.91, 35 2.50-1.21, 0.95. Exanple 3 (18)

(3R) - 1- butivir(@R0%)0%07 82 (1.50,R).0b - hpdr @1y b 06 Cs $24- hvy/ dy axg ouchajexy)res hyl )
-9-(4-(4- gbg}x;@h n o>6y phenyl rrethy 1)- 1, 4,9-triazasp iro [5.5 ]
undecane %@ 15ChI "TLC. Rf 0.17 (ethyl acetate: met hanol =2:1);

NVR( CD3 Ofxanfpl8 3 (5} 7 59 7.15, 7.05, 4.32, 4.17, 4.00-3.91, 3.70,

3.52-3.37 3 le 3( 5

(3R) - 1- bu@%f‘%@ i siestos '?((1%&)3]-‘1131‘%%’8? %ﬁﬁprﬁg?’ﬁ"eﬁh}ﬁ%‘% Jovel ghe>(<yl ) et hyl )

-9-(49(4- carboxvphenoxv)phenylmethyl) 1,4,9-triazaspiro[5.5Jundecane hydrochloride

n'iethyl aﬂgolgpq?gre&b@@ggﬁ jj wLﬁrq hyI) 1,4,9-tri azaspl ro[ 5. 5] undecane
4’7

hydr ochl or acetate: nethanol =2:1); NVR(CD3QD):
7.84, 7.cWMR(ER:0P)07,8.93,3564,47.17,7.847,04338. 691, BI5FH 80, 33754 3.39033426,6132 91

2.51- 1. 30, 39 65 1. ﬁxanmgel%zpbg(@ﬁa et 380,20
5-di oxo- 3-((1R) -'1- hydr oxy-1 -adanentyl’'met hyl )-9- 4-(4-
car boxypl‘@ﬁ@@,ﬁéﬁ@yl methyl)-1, 4, 9-triazaspiro [5.5 Jundecane
gygz Ot@f;l g(gkqg blﬁ7lfy1027 SRf;ou@l-ﬂg(;ﬁ{Qghg}l'Sdr@}qel-@Sfﬁopﬂ@?lh@dﬂl@lfg 2(@)(%- NVR( CD30D) : 3
15 2. 10, ét@glaimg%partﬁ)n@g)%e@eg%%ffegyQ%Tﬂ_}??E.é% tr?zmr)?fS g]ungécane Eydroch%ofide
5- di oxo- 3TLCIRY 0.52 listtlylacytate: mekhamrit=y il jret hyl ) - 9- (4- (4-
t hyl I
v ochl o B e B 8 B Ry o) - 3

7.84, 7.59552.3052.1%, b71- 14@614& h® 1310999630@?04@,9:?2304@ 3.30- 125, 2.91,

2. 542, 10Exa¥n@§3é2ﬁ3 0 95. Exarrpl e 3(22)
rrgs )hyl alrjnu(ﬁ alrlE}BﬁW %é@iHyh%?%?)eﬂ‘i’llﬁ’%)e‘tg%gg;g%: 20[95( 45]( 3ndecane
hydr ochl ofkiti@landbochtieny Fhefoxy)pheng Bhathy 191 @reiriafgiro®s iade@and Bydrbehloride
TLC: Rf 6.38 (ethyl acetate:methanol=5:1);
NMR(CD;0D): & 7.84, 7.60, 7.15, 7.07, 4.36, 4.14, 4.01, 3.76, 3.60-3.40, 3.20, 2.91, 2.55-
20  2.10, 1.80-1.30, 0.95, 0.88, 0.85.
Example 3(28)
(3R)-1-butyl-2, 5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl}-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5}undecane hydrochloride
TLC: Rf 0.70 (dichloromethane: methanol; water=8:2:0.1);
25 NMR(CD;0D): 6 8.04, 7.61, 7.18, 7.07, 437, 4.14, 4.01, 3.76, 3.60-3.40, 3.20, 2.60-2.10,
1.80-1.30, 0.95, 0.88, 0.85.
Example 3(29)
{3R)-1-butyl-2,5-dioxe-3-((1R)-1-hydroxy-1-(furan-3-yl)methyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
30 TLC: Rf0.31 (ethyl acetate:methanol=5:1);
NMR(CD;0D): & 7.84, 7.57, 7.44, 7.39, 7.13, 7.07, 6.38, 5.18, 4.34, 4.32, 3.85-3.70, 3.50-
3.20,2.91, 2.45-2.00, 1.50-1.20, 1.05, 0.93.
Example 3(30)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(furan-3-yl)methyl)-9-(4-(4-
35  carboxyphenoxy)phenylmethyl}-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.59 (dichloromethane: methanol:water=8:2.0.1);
NMR(CD;0D): 6 8.04, 7.59, 7.44, 7.39, 7.16, 7.07, 6.38, 5.18, 4.34, 4.33, 3.89-3.70, 3.50-
3.20,2.45-2.00, 1.50-1.25, 1.10, 0.93.
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NVR(CD30D)- 3 7.84, 7.54, 7.36-7.24, 7.11, 7.06, 5.23, 4.41, 4.25, 3.80,
3.49-3.05, 2.91, 2.30, 2.01, 1.74, 1.50-1.25, 0.93, -0.02. Exanple 3(23)
(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-(trans-4- hydroxycycl ohexyl ) net hyl
)-9-(4-(4- 30 carboxyphenoxy)phenyl methy 1)-1, 4, 9-triazasp iro[5.5

] undecane hydrochloride TLC: Rf 0.27 (dichloro nethane: nethanol =3 :1);
NVR(CD30D): d 8.03, 7.62, 7.15, 7.07, 4.36, 4.14, 3.97, 3.71, 3.57-3.41,

33032X 343 2.12-1.68, 1.40-0.93, 0.95. Exanple3(24)35

(3R) - 1- bﬁ?’i&%—g—@oxo 3-( é(alP\ﬁ 1- hydroxy-1-(trans-4 ¥ldrox ycycl ohexyl ) et hyl
) -6 (4- ( A3Rirdtbwgyl-2aS HidorobdARb |hHieRpl-Hermsxy metinbaglonmrdinRby)-O14-(: * o ¢ r
aza spi nfeih lﬁn&]d&ﬁﬂ)oﬁ?@ﬂ@n&%?ﬂf@ﬁﬂh&mﬂﬁl 45—@&25&11@957%1?(167(:&%6 hyd%o%héond;: 04

di chl th NVR 0D

21 |1§ Zrone %@4%7?%@&%@%@ rget woigéb (2 41- 2) 25, 2.09-1.93, 1.70-0.091,

%) 9? EE?I&I‘WC@QQE))) §3R4, J}@thlézoﬁ-zﬁ}@m;—ﬁ 440 3.75, 35733;5 ?1303” 291th
(0] 0 elnox en rne

R 1 YO IO CPLOETE RN 4y A £ phcaRosyRiegox vy pheny 1 Cnet by

acet at e: rmtah’laﬂ@B(ém 1); NWR( CD30D) 6 8.03, 7.64, 7.17, 7,07, 4.37, 4.11,

‘;’ 85’ 8 ggR)g tglé‘yl% g’glioxg ‘ég( Rg ]gﬁ/d?(gjr?’l’ tfan%34551§§7 ?c@cljth)py_])lmégyl)% (ﬂg@rl 33

(3R) - 1- bmayboxziﬁh’f-ﬂdm)pbe@l(n(el@))-ll4 Bytdazgyisé[S Sywidsprregyidmshleyidp- 9- (4- (4-

met hyjham % 9 triazaspiro 5 5] undecane
hydr o?hl oﬁ?(ge Tﬁ% &g}ﬂg?%) Qﬂ{dl%{g(t:&éa]taac{é’oéhrr@t hanol=2:

1
7. 84, 7. IMRECPA0Dy. 98.03 R, 741 17.0% 436, B 3898 51, 3 iﬁ%ﬁ 48, 3 0331312?«582 91,
EX55 |2 30, %@%21@1@21%@-3@;1146?31182%13)&0 d9. Iﬁ(b(slﬁ%%fi I0 60-0.43, 0.32, 0.24. 15
a e - u , | OXO-
-hygoxy%%@yl) 9y(4 (4-
He'é hyl ﬁlrn'(ﬁﬁgaﬂhmjﬂ)a , plaen@ex3H Ryl ycieddyyl - F 45 bén:a}dht giaaZaglpmethf G- %ﬂm@decane
r arl
7?184?% e'g%‘a %r"é”?yg’ﬂg’g‘%&?@@&l“@%}(ﬁ g@ % P%lrgtf g i%ecaggwq%de 2. 55-

20 2. 10, TLGORAO.3D(dichlommahag;nahasl= IEx]eirrpl e 3(28) (3R)-1-buty]-2,
5- di oxo- ?N](/lfllabéﬂ?y?r 7257et7hbd b l6)78% 66 - 40, 434, 431, 425, 418, 3. .33
car boxyphenoxy) ph '9-triazaspi ro[ 5. 5] undedane "hydrochl’or1 de
3.40-3715, 2.91, 2?4 2 2 19] 155 1.20, 0.93, 0.34.
Example 3(34)
20  (3R)-1-butyl-2,5-dioxo-3-((1R}-1-hydroxy-1-(1,4-benzodioxan-6-yi)methyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf0.11 (dichloromethane:methanoi=10:1);
NMR{(CD;OD): & 8.03, 7.58, 7.15, 7.06, 6.78-6.76, 5.10, 434, 4.33, 427, 4.18, 3.81, 3.58,
3.40-3.10, 2.33, 2.03, 1.90, 1.55-1.20, 0.93, 0.35.
25 Example 3(35)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-cyclohexylethyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspirof5.5Jundecane hydrochloride
TLC: Rf 0.45 (dichloromethane:methanol=5:1);
NMR(CDsOD): & 8.03, 7.60, 7.18, 7.07, 437, 3.97-3.79, 3.50-3.34, 2.49-2.36, 2.15, 1.82,
30 1.71-1.15, 1.02-0.82, 0.95.
Example 3(36)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-cyclohexylethyl)-9-(4-(4-
methylaminocarbonylphenoxy}phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.79 (dichloromethane:methanol=5;1}),
35 NMR(CDs;OD): & 7.84, 7.60, 7.15, 7.07, 4.36, 3.98-3.80, 3.50-3.34, 291, 2.50-2.36, 2.13,
1.81,1.71-1.15, 1.01-0.82, 0.95.
Example 3(37)
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TLC. Rf 0.70 (d) chl oronmet hane: net hanol : water=8:2:0.1); 25 NVR(CD30D): 8
8.04, 7.61, 7.18, 7.07, 4.37, 4.14, 4.01, 3.76, 3.60-3.40, 3.20, 2.60-2.10,
1.80-1.30, 0.95, 0.88, 0.85. Exanple 3129) (3 R - | -butyl-

5-di oxo-3-((1R) -1 -hydroxy-1-(furan-3-yl)nmethyl)-9-(4-(4-

met hyl am nocar bonyl phenoxy) phenyl nethyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochloride 30 TLC. Rf 0.31 (ethyl acet at e: net hanol =5:1); NVMR(CD30D): b

7.84, 7.5% 4. 3.85-3.70, 3.50-
520, 2 VG’ %é%wf%-%-%%Réa‘-’*?ydr%gﬁ%yéa%ﬁﬂﬁfﬂg9 (3

(3R) - 1- bmaytroxzpsen@mpbe@»l{n(clhmyliﬁﬁya@@wo[ﬂS]ulqéea?rmfly@rcgﬂh)%kehy]) 9-(4-(4 35
car boxyphenoxy) ®2h yhlg,rdﬁl@ﬁg]% ,géthgmql;w@r)trl azasp | ro[5.5 ]undecane hydr o

chl on d TLC 59 t ter =8.

NVR( CD30D)? bgﬁ@ (7d§642} 93@ J?% 169 =7 6 3‘%333 5 % 347432 4343.3%
3.89-3. 7. 632@04 2362069,2.345},24,01000 6.960-1. 25, 1. 10 0.93. -73 Exanpl e 3(31)
(3R -1 - I-2,, i oxo-3-((]

R) - | - hydr 1 ans- 4- et hyl cycl ohexyl ) net hyl )-9-(4-(4- methylam no carb
ony 1 ph @RMNyYurhie)§dnedoh3 (1R, 1 -Hydr@eyt 3-paaadpropyld-9F(4545 | and ecane
hdrochI0| : hy| ; h =4: 1) . CD30D): 5
784, 7. Ofy!igé-“%’ﬂ’%‘?gﬂ%ﬁ?h‘?@i K%gqﬁg%fgbﬁ@”‘?‘%%“ﬁﬁ’%%‘h?@ 05 11, 5 o1,

2. 57-2.41TLQ B@O 22(@ghlmrmth@emetmar@slrloll)% 1.22, 1.04-0.89, 0.95, 0.88.

Exarmmlge 16@64/'7395?@'7%% FrdA '4 ), Sl d50X Yo b 493 42 3.20, 2.80,
-(trans- 4 rret % hexygirre hyl )-9- (4-(4- carbdxyphenoxy)phenyl ‘m’ethyl) -
1, 4, 9-t%ba pol P55 15l Qﬁéecane hydrochl oride 10 TLC. Rf 0.66

(chl or of oEEmgE @@@ol acetic acid=10:1:1); NMR(CD3OD): 6 8.03, 7.62, 7.17,

7.07, 4.3 59-3. 4 2.58- 2.30, 2.15.1.92,

1.78-1. 6231*\1‘54@ By d*%@o?z—(él*éé hysireysy; PighyT Pf@%!i%r(é Bras1

(3(R)4 1- buhyﬂhy]%nﬁndiﬂaﬂmnyﬁahéﬁdﬂ))pﬂenmmhtwyiﬂ q-triadadperopofiuadaandhydrpeidmidd ) - 9- (
met h)}Pam %?@/ %ﬁlél%o)?“jth%ne m?ﬂm{ollu ]ICS ]-)i, 4,9-triazaspiro[ 5. 5] undecane

hydr ochl CN]VEFG(thQD)Rﬁ 03827.68, Eﬁﬁdrlénﬁtﬂ?aﬂéé' e an®l-= 7303 1p:3. MVR(CD3DM),: 5

7.84, 7. 557872@42246 9?2 169§§-3Ef g § 5.10, 4.34, 4.31, 4.25, 4.18, 3.81, 3.57,
3.40-3.15, 2.91; 34, °2.02, i , 1.55-1.20, 0.93, 0.34. Exanple 3( 34)
Example 3(40

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-(tetrahydropyran-4-yl)ethyl)-9-(4-(4-
20  carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochioride
TLC: Rf 0.58 (dichloromethane:methanol:water=8:2:0.1};
NMR(CD10OD): § 8.04, 7.61, 7.18, 7.07, 4.37, 3.98-3.80, 3.60-3.30, 2.55-2.30, 2.16, 1.85-1.10,
0.96.
Example 3(41)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-(tetrahydropyran-4-yl)ethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4 9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.24 (dichloromethane:methanol=10:1),
NMR(CD,0D): 6 7.84, 7.60, 7.15, 7.07, 436, 4.10-3.80, 3.60-3.30, 2.91, 2.55-2.30, 2.16,
1.90-1.10, 095
30  Example 3(42)
(3R}-1-butyl-2,5-dioxo-3-({ 1R)- 1-hydroxy-3-methylbutyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.48 (chloroform:methanol:acetic acid=10:1:1);
NMR(CD,0D): 6 8.04, 7.62, 7.17, 707,437, 3.98-3.78, 3.52-3.34, 2.55-2.30, 2.14, 1.82-1 .31,
35  1.20,0.95,0.93, 0.90.
Example 3(43
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclobutylmethy!)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[S.5Jundecane hydrochloride
=75 -




20

(3R) -1 -butyl-2,5-di oxo-3-((IR)-1-hydroxy-1-(1, 4- benzodi oxan-6-yl ) nmet hyl ) -9-(
4- (4- carboxyphenoxy) phenyl methyl)-1,4,9-tri azaspi ro[ 5. 5] undecane

hydrochl ori de TLC. Rf 0.11 (dichl oronethane: net hanol = 10:1); NVR(CD3OD): 6
8.03, 7.58, 7.15, 7.06, 6.78-6.76, 5.10, 4.34, 4.33, 4.27, 4.18, 3.81, 3.58,
3.40-3.10, 2.33, 2.03, 1.90, 1.55-1.20, 0.93, 0.35. 25 Exanple 3(35)

(3R) - 1- but ¢ Ir £ 6§ tﬂhﬁ%&%&t{c(a%ld%atéﬁayziﬁpxy 2- cycl ohexyl et hyl) 9- (4-(4-
car boxyphenox%bg enyt§ met )r/?a%J ri azaspi ro[ 5. 5] undecane drochl ori de

TLC Rf GV St ’fweﬁﬁ%?néf—sﬂf) HR(CD3ED) 358 %4%33, 26 %0
7.18, 7.0751,42.87233.9753.2690.93. 50- 3. 34, 2.49-2.36, 2.15, 1.82, 30
1.71-1.15, 1.02-0.82, 0.95 Exanple 3(36) (3 R -1-butyl-2, 5-d i -3 -((I
R- | -hﬁ%ﬁ%‘%@?@-&é‘gmohexw ethi‘{"f-g-(i&-( ) Y oxo-3 -
met hy bam (ARg-artnoyiyd, plened (P Reriyivaeddyyl-Jeid 4 4n@hticy dalespl) metHyb) - 4Hitlecane
hydr ochl or | T t.h

NK/R( CD30 @‘etﬂ%la'?‘ '@garh?nﬁg’hz%‘%gih%g 18’[?9{%( g’%@e'é‘aé pggg’oé]uﬁée%&%hyéﬁg)chﬁide

2. 50- 2. 36TL@. REY.36 (chroformymethan®=101101- 0. 82, 0. 95, Exanple 3 37 -74

(3R)-1-b (cﬁﬁwl 9><70343~7(<£01 ﬂﬂydﬂ@%ﬂ 1|6' %tﬁﬂ @h;%xxlsﬁewsgl)a? {4 (For,carb
oxyphenox enyl meth 9-triazasp ifo [5.5 Jundecane hydrochl on d
e TLC F%y g 298 %aﬁc%ﬂi; 129?%33 R&n95.fethanol =10: 1) NVR(CD3QD): 5 803, 7. 56,

7.3210. 19xatpld3(46)05, 5.00, 4.58, 4.33, 3.94 , 3.74, 3.48-3.32, 5

2-62-2.3 1.569.,. 1 31 . 1.0 le 3(38

(3R) - 1- bd§§5 g“ o%:g'ﬁb‘l"@: 'éé“ﬁzﬁrlly?dh%r Wgﬁfl?%‘ﬁgﬁﬁ?% pyl))-9-(4-(4-

car boxyphﬁﬂhylﬁmmnwonmpee;lwdy)phbnylmet}gq) i dazampaspiro[ 3. Jubddcamdieyoehldrydbr o

hl ori - met hanol = 10: 1); 10 NVR(CD30D): 8
804 7 5@“07@2§E°ﬂg"%g"’é‘7‘l"8@5@@0@Egnes.ngs-g.ngg, 3.4923.42, 3. (20, 2.230,
2.65, 2. 4YMRIED:0193517.848,7.01,9514,Ek8pt 86,33.89) 3 021 171 3plit-§B4.22.9%, @iS8x3B- ((1
R) - 11*5ydrpa<4/ 13BrPheny] ps opyd b8 643 (oo

met hyl ami nocar bonyl phenoxy) phenyl nethyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydr ochl deeple 65T . R 0. 53 (di chl or omet hane: met hanol = 10: 1);
NVR( CD300BR )3 -bixt42, 5-8i6x-3-((1R§-1/hylidoxy?1-OfansMH-B8thoyS8lohéx A imahyH.o-@-@9- 3. 34,

3.27, 2. 91éthyl%mlndcar%aonylphenoxy)p%’menylme%hy?)sI %l 93 t]flazasplro{s S]undecane hydrochloride

TLC: Rf 0.68 (dichloromethane:methanol=5:1);

20 NMR(CD;OD): & 7.84, 7.58, 7.15, 7.07, 4.36, 4.14, 4.01, 3.74, 3.57-3.44, 3.33, 3.30-3.12,
2.91, 2.50-1.98, 1.72-1.10, 0.96.
Example 3(47)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(trans-4-methoxycyclohexyl)methyl)-9-(4-(4-
carboxyphenoxy)phenylmethyi)-1,4,9-triazaspiro[5.5Jundecane hydrochlonde

25  TLC: Rf0.24 (dichloromethane methanol=5:1);
NMR(CD;0D): § 8.04, 7.60, 7.17, 7.07, 436, 4.14, 4.02, 3.74, 3.54-3.44, 333, 3.30-3.12,
2.52-1.98, 1.71-1.00, 0.96.
Example 3(48)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclobutylmethyl)-9-(4-(4-

30  methylaminocarbonylphenoxy)phenylmethyl)-1,4 9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.43 (chloroform:methanol:acetic acid=16:1:1);
NMR(CD;OD). 8 7.84, 7.62, 7.14, 7.07, 4.35, 3.95, 3.90, 3.75, 3.68, 3.52-3.42, 3.28, 2.91,
2.75-2.38,2.14-1 31, 0.95.
Example 3{49)

35  (3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-(cis-4-ethoxycyclohexylymethyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspirof5.5Jundecane hydrochloride
TLC: Rf 0.35 (dichloromethane:methanol=5:1);
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Exanpl e 3(40) (3 R -1-butyl-2, 5-dioxo-3 -((1

R) - 1- hydr oxy- 2- (t et rahydropyran-4-y ])ethyl)-9-(4-(4- 20

car boxyphenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de
TLC. Rf 0.58 (dichloronethane: nethanol: water=8:2:0.1); NMR(CD3CD): 6 8.04,
7.61, 718, 7.07, 4.37, 3.98-3.80, 3.60-3.30, 2.55-2.30, 116, 1.85-1.10,
0.96. Exanmple 3(41) 25

(3R) - 1- baink(@Epagh. 0 @-04; G(cbR)7- 1% byt axir. 2-1¢t atgahyds apy. 9@542)S|1)1951FM|1)T 9- (4

-(4- methylam.i nocar bonyl phénoxy) phéenyl et hyl )-1,4, "9-triazaspiro
5. 5] unde & ne hydrochl oride TLC Rf 0.24 (dichl ororret hane: met hanol =10:1);
NVR( CD30B)xampie/3(84y 7.60, 7.15, 7. 07 4.36, 4.10-3.80, 3.60-3.30, 2.91,

2. 55- 230, I 42

5 i oxor SCL IRIERHAieaR -4 Rt Ry PR B ek By D HERKS S Breny
net hyd) - karbéxyhehok@phapimethyd, £9jturderanie Shindecmbhediodbloride C:. Rf 0. 48
(chl or of 1 NVR(CD3OD): b 8.04, 7.62, 7TA 7,
7,07, 43 FC 5%31‘?%@@%@&@ ) %1"]”30%‘22 30, 2.14, 1.82-1.31, 35 1.20,
0.95, 0. Q\E\/[ROCDQDDEX&I&ISBN@(&AS)IS(BIQY iaﬁuﬂ)lﬂ,-2,02,53,65,03(6?-&1(5(,12-@-0193h31dl|60xy-
| - cyc] obytog met hyl ) -9-(4-(4- carboxyp henoxy)p henyl in ethy 1)-1, 4, 9-tri
az asp i fo“[5.5 ]lundecane hydrochloride -75 TLC. Rf 0.68 (butanol:acetic
aci d: wat NMR(CD30D): 6 8.02, 7.61, 7.14, 7.05, 4.32, 3.90, 3.90,

g( 13;02 GBR)-B-b08-2, #Biox8- G IRE15fdrox¥5l(cisl 43thdxpdyclchetP)he®l)-DLd- Exanpl e
(3R) - 1- bt hlamigogrchenyighenoxpipbenylpgthaly L. f-OtEraasairai Ayidsg ptedhaxgabtideny 1 ) -
(4h(|4- TLC: Rf 0.68 (dichloromethane:methanol= 5|1)

net a X C

T sl SOBRCBXMRETRE LAY 5L W) ads o ESS 5%?@%@8%% %7 84,
7.60, 7.141,1.107094.36, 4.16, 4.00, 3.75, 3.57, 3.53-3.42, 3.22,

2.5542. 4%)@ 353(5 12 1 93-1.26, 0.95, 0.94. 10 Exanple 3(45)

(3R -1-b ﬂ% é R) - 1- hydr oxy- 3- net hyl but a&

oty A b ROy (Renvienst e SR DTy tridréane

hydr ochl efidtRgamileCarbBhyBhax{ pleory oL, mtthamb;fa[@ andewxﬁ(t@@&wﬁ)ondé 7. 84,

0L T e ki e (“d&%m%%zﬁanezm% Rl yS: 51-3. 34, 2.1, 2.54-2
NMR(CD;0D): & 7.84, 7.59, 7.15, 7.07, 4.36, 4.14, 4.00, 3.76, 3.59-3.20, 2.91, 2.49-0.94,
20 1.16,0.95.
Example 3(53
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-2-methyl-2-phenylpropyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspirof5.5Jundecane hydrochtoride
TLC: Rf 0.35 (dichloromethane:methanol=10:1);
25 NMR(CD;0D): & 8.04, 7.60, 7.47, 7.30, 7.20-7.16, 7.07, 4.35, 3.89, 3.89, 3.84, 3.65, 3.50-
3.15,2.55-2.20,2.03, 1.70-1.30, 1.44, 1.37,0.94.
Example 3(54)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methyl-2-phenylpropyl)-9-(4-(4-
methylamtnocarbonylphenoxy)phenylmethyl)- 1,4, 9-triazaspiro[5.5]undecane hydrochleride
30  TLC: Rf0.40 (dichloromethane:methanol=10:1);
NMR(CD10OD): & 7.84, 7.59, 7.47, 7.30, 7.20-7.13, 7.07, 4.34, 3.92,.3.92, 3.84, 3.64, 3.50-
3.15,2.91, 2.50-2.25,2.02, 1.70-1.30, 1.43, 1.37, 0.94.
Example 3(55)
(3R)-1-butyl-2,5-dioxo-3-({1R)}-1-hydroxy-1-(1,1-dioxidotetrahydro-2H-thiopyran-4-
35  ylymethyl)-9-(4-(4-methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-

triazaspiro[S.5Jundecane hydrochloride
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15 2. 14,

1.77, 1.67-1.28, 1.20, 0.95, 0.93, 0.90. Exanple 3( 46~

(3R)-1-butyl-2, 5-d ioxo0-3-((1 R)-1-hydroxy-

-(trans-

4- met hoxycycl ohexyl ) net hyl ) - 9- (4- (4-

met hyl am nocar bonyl phenoxy) phenyl nethyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane

hydr ochl
7.84, 7.
2.91, 2.

-((1 R)-

carboxyphenoxy)p hen

oride TLC R 0.68 (dichloronethane: met hanoi =5:1); 20 NVR(CD30D):
58, 7.15, 7.07, 4.36, 4.14, 4.01, 3.74, 157-144, 3.33, 3.30-3.12,
Y96 Exanpl e 307) (@R)-1-butyl-2, 5 -dioxo-3

50-1.98, 1.7%2-1.10

1- hydroxy- | rwghoxycyclohexy )ymet hyl ) - 9- (4-- (4 -

et hanol =5/1) : NVR(CD30D): 8 8. 04,
4, 3543440333 3. 30- 3. 12,

2.52.1.98, 1.71-1.00, RS ExanpNe 3/48) 3R ~di ox0-3- ((1

R) - 1- hyd

teeny Inmethyl)-1,4, 9-triazaspiro [ 5.

0.43 (ch
7.14, 7.

2.14-1.31, 0.95. Exanple 3(49) 35 * HCI
(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-(cis-4-ethoxy

- (4- (4-
hydr ochl

roxy- | -cycl obutyl nmethyl)-9-§4-( 30 y

‘hIoride TLC:
| oroform nethanol: acetic acid= 10' : X
07, 4.35, 3.95, 3.90, 3.75, 3.68, 152-

O9-triazaspixo [5.5 Jundecane hydroch

8 7.84, 7.62,
1, 2.75-2.3 8,

6

on

ar bonyl phenoxy)p
Rf

xy])methyl)-9

carboxyp he noxy)p henyl nethyl)-1,4, 9-triazaspi §§Q?§ 5 ]Jundecane

oride TLC. Rf 0.35 (dichloronethane: inethanol =5: ; -76

NVR( CD3ODFLCSR80®8, (dithbBomatha; m&heTol-adetB7acide 108 1)4. 02, 3. 75, 3.54- 3. 15,

% 51 pot e OISR s TXATRLE 2050} 00 e 4 P boZs 53 %% E¥3.6%, Gloh, 260230,

R) - 1- hyd

carboxyph%ﬁﬁﬁyybﬂé%&]ﬁ%ﬂh¥1)3ﬂhm9© triazaspi ro[ 5. 5] undecane hydrochl ori de

TLC H

7.07, 4.3

r ox dlo

Or3angidizgddyor onet hane: nethanol =5:1); NNR(CIBCI» b 8.03, 7.58, 7.18,

02, 3.75
3( 51) 10 (3R)-1-pentyl-2,5-dioxo-3- ((1R) 1-hydroxy-1-cyclohexylmethyl)- 9 (4 (4 carboxy-2-

(3R) - 1- bungthoz @Idﬂb@gghérﬂrﬁétﬁ)

- (4-(4-
5.5 Jund

10

15

20

25

NMR(CD;0D): & 7.75, 7.68, 7.49, 7.09, 6.99, 432, 415, 3.99, 382 3.73, 3.53-3.07, 2.50-
1.14, 1.00-0.85, 0.92.

Example 3(57)

(3R)-1-pentyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride

TLC: Rf 0.60 (dichloromethane:methanol=5:1);

NMR(CD;0D): 6 8.03, 7.58, 7.18, 7.07, 437, 4.16, 4.02, 3.77, 3.55-3.05, 2.52-1.15, 1.00-
0.85,0.92,

Example 3(58)

(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-2-ethylbutyl)-9-(4-(4-carboxy-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride

TLC: Rf 0.32 (dichloromethane: methanol:water=9:1:0.1);

NMR(CD;0D): & 7.75, 7.68, 7.51, 7.09, 699, 432, 4.13, 3.99, 3 82, 3.74, 3.60-3.40, 3.19,
2.50-2.20, 2.12, 1.80-1.30, 0.95, 0.88, 0.85.

Example 3(59)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(1,1-dioxidotetrahydro-2H-thiopyran-4-
yl)methyl)-9-(4-(4-chlorophenoxy)phenyimethyl)-1,4,9-triazaspiro[5.5]undecane

hydrochloride

- 78 -

57-3. 15 2.50-0. 93, 0.96. Exampl e

Jah -4y 8 aypito] § 6liHdécaat Rodaseetiabexyl ) met hyl ) -9
gtgﬁhﬁﬁégbggﬁﬁgggﬁéhm%In&gxmﬁpp??ylnethy] ) - .4, 9-triazaspiro |



TLC: Rf 0.68 (dichloronethane: net hanol =5:1); NVR(CD3OD): 5 7.84, 7.59, 7.14,
7.07, 4.36, 4.16, 4.00, 3.75, 3.55-3.20, 2.9] (s, 3H), 2.49- 1.31, 1.17,
0.95. 15 Exanple 3(52) (3R -1-butyl-2, 5 -d ioxo-3 -((1 R)-1-hydroxy- |
-(trans-4-ethoxycycl o hexyl) methyl)-9- (4- (4-

3net hyl am nocar bonyl phenoxy) phenyl net hyl )-1, 4, 9-tri azaspi r o[ 5, 5] undecane
hydrochloride TLC. Rf 0.68 (dichloronethane: nethanol= 5:1); NMR(CD3CD): S
7.84, 7.59, 7.15, 7.07, 43§, 4.14, 4.00, 3. 760f$359 3.20, 2.91, 2.49-0.94,
20 1. 16, 0.95. Exapple ) (3R - 1- but yl - -di ox0-3- ((1

ehyl p opyl) 9- (4 (

-1,4/9 i azaspi rof5. 5] undecane hydrochl ori de

car boxyphenoxy) phenyl net hy

TLC. Rf 0.35 (dichloronethane: ng =10:1); {25 NMR(CD?»CD) 5 8.04, 7.60,
7.47, 7.30, 7.20-7.16, 7.07, 4.35 /89, 3.89, 3. @g 3.50- 3.15,
2.55-2.20, 2.03, 1.70-1.30, 1.44, 1.87, 0. | e 3(54) (3R)-1-butyl -
5- di oxo0-3- ((| R)-1-hydroxy-2- met hyI ZLFTH’ényI p opy! ¥=9={4- (4 net hyl ani

nocar bonyl p henoxy)p henyl nethyl)-1, 4, . 5] undecane
hydrochl oride 30 TLC. Rf 0.40 (dichlororneth : 0: 1);
NMR(CD30D): 5 7.84, 7.59, 7.47, 7.30, *HQ@O-7.%3, 7.07,\4.3 192,192, 3. 84,
3.64, 3.50- 3.15, 2.91, 2.50-2.25, 2.02, 1.70-1.30, 1.48-8=3y, 0.94.

Exanpl e 3(55) (3R)-1-butyl-2,5-dioxo-3-((1 ”
R) - 1- hydr oxy- 1| - (1, 1- di oxi dot et r ahydr o- 2Ht hi opyran-4- 35
yl) met hyl'JLQ- R#0. 63 {dreltibyoimegirinn ooahdyoh platpreth bXyl)phenyl i net hyl ) -1, 4, 9
triazaspi G r Y4 TG } }
(di chl or onet ﬁgﬁﬁeé%gﬁg%rﬁ%ﬂ&?cﬁg%dd# ];9 4%0 EI\?I% ng%d[))%)% %592824? 272.060,
7.14, 7.0700,43%-1401550-4.3000.98. 74, 3.60-3.00, 2.91, 2 60-2.30, 2.20-2.00,

1.90- &. 605,(&%1[,593(360:30 0 95. 5 Exarrpl e 3(56)
3R -1-pe -3- 1- 4- (4-car box
§ 2) ot h@%dh@%ﬂx?y ;ﬁ-ﬁé?ﬁbrf)yd gﬁl “d&%fg%w r%ﬁﬁ*@&&rﬁ&(- (

hydr ochl oyl rdﬁhgl];t@ (4Rf4 rﬁetﬁdxy(pdbﬂhdy@]ﬂ@ﬂp]hzh’ﬁl@é} 1 pet-iapadpad| 51 JunddRG«<LD30D) : b
7.75, 76% hg)g 7.09, 6.99, 4.32, 4.15, 3.99, 3.82, 3.73, 3.53-3.07, 2.50-
10 1. 14, DdgghErile " 5790

HSC/OG%—\ <3H3
\_/ (
N
« HCI O

10 TLC: Rf0.43 (dichloromethane:methanol:water=9:1:0.1);
NMR(CDs0OD): 6 7.49, 7.01-6.93, 431, 4.19,3.98,3.79, 3.72, 3.60-3.00, 2.55-2.20, 2.20-2.00,
1.80-1.60, 1.50-1.30, 0.95.
Example 3(61)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)~9-(4-(4-

15 cyclopropylmethylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane

hydrochloride

TLC: Rf 0.35 (ethyl acetate:methanol=5:1);

NMR(CD;0D): 6 7.86, 7.59, 7.15, 7.08, 436, 412, 4.06-3.90, 3.75, 3.59-3.16, 2.52-1.07,
0.96. 0.56-0 48, 0.30-0.25.

20  Example 3(62)
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Exanpl e 3(57)

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

car boxyphenoxy) phenyl net hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de
TLC. Rf 0.60 (dichloronethane: nethanol=5: 1) , 15 NNIR(CD30D): b 8.03,
7.58, 7.18, 7.07, 4.37, 4.16, 4.02, 3.77, 3.55-3.05, 152-1.15, 1,00-

0, 85, 0, 92, Exarrpl e 3(58) (3R)-1-butyl-2,5-dioxo-3-((1

R -1-h d 2 |
t)net hoiyr ox 5{{ IE%E %%;5@ {()41 lﬁlﬁg&g{ ?gt)éasglélr%ﬁ%a%ﬁt r?nethyl ghg‘/;cfr ochl ori de
20 TLC Rnethgayp(lmlw plrcairenst érl 4fsthraawiro] U@ﬁ&@ngh@dr@yhlom( CD3OD): 6

7.75, 7. aﬁLC7R5@,3r;zetg}a,aC@tﬂ%9mﬁ&,§gf 4) 13 3 99, 3.82, 3.74, 3.60-3.40, 3.19,
2. 50- 2. 20,

2.50-2. 20, B b 393 b % e e 2, D9 P2 oo TS 380 sl 955 ¢ i opyr

an-4- 825 Example 3(63)

he ' hydr SCR) oMY 2 TR OVTRG: L RO LB T b QAT St hanl -

wat er =9: 1methy)phenvRCEAGIR)ethB)-T AF6iriaZasp@o[ 575 08decdnBydraciddrided. 19, 4. 00,

3.73, 3. - 0- 0Q. . 987 0, 1.50-1.30, 0.95. 5 Exanple
203 DB 00 ARt
R)-1- hydrM(CDaOD)lfidi ki eft, et F iy, ¢S4 6, dplyk drfil4-3.76, 3.60-3.40, 3.22, 2.56,

yl) yl ( 0 yl nmethyi)-1,4, 9-triazasp iro [5.5
]unggltggn ésﬁz 6%&3?}322@6}%%@%%@% Rf 0.43 (di chl or onet hane:

net hanol : EMQS_@O 1); Nlv1l R(CD30D): 6 749, 7.01-6.93, 4.31, 4.19, 3.98,
3.79, 3. 7% 31 LS8 Bz@mlo;%-ﬁ%g&gaoh ydfed2 l’?ﬂ)ut y11598- lcﬁﬂmx}.zSO 1.30, 0.95.

Ez(? g{)lr Sh§ 2 B§ éﬁ%ﬂlm%ymlﬁ% 7‘168’:}@2}0(@ tggzas?nro Shi)ju rd%cg/ne hydrochloride
cycl opr opyL@eRh§ Bafilinkicaonamtephahamolpheaylitet)hyl ) - 1, 4, 9-tri azaspi ro[ 5. 5] un
decang WAROGH.BT)98 7.58-7.55. 744, 735, 7.22, 430, 4.12, 4.04, 3.97, 3.86, 3.73, 3.60-3.35,
3.15,2.50-2.20, 2,10, 1.80-1.30, 0.93, 0.87, 0.85.
Example 3(65)
(3R})-1-butyt-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-
methylsulfonylaminophenylmethyl)-1,4,9-triazaspiro[ 5. Sjundecane hydrochlonde
20  TLC: Rf0.41 (dichloromethane:methanol: water=9:1:0.1),
NMR(CD;OD): § 7.53, 7.34, 4.32, 4.14, 3.99, 3.75, 3.60-3.40, 3.20, 3.01, 2.50-2.20, 2.11
1.80-1.30, 0.95, .88, 0.85.
Example 3(66)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yhHmethyl)-9-(4-
25  phenoxyphenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.60 {dichioromethane:methanol=10:1);
NMR(CD;0D): & 7.53, 7.43-7.35, 7.18, 7.09-7.00, 433, 4.12, 4.08-3.87, 3.73, 3.60-3.30
3.30-3.10, 2.56-2.22,2.20-1.92, 1.92-1.78, 1.70, 1.55-1.16, 0.95.
Example 3(67)
30  (BR)-1-butyl-2,5-droxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-
hydroxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[ S.5Jundecane hydrochloride
TLC: Rf 0.36 (dichloromethane:methanol=10:1);
NMR(CD;0D): & 7.47, 6.97, 6.89, 6.80, 430, 4.12, 4.08-3.88, 3.72, 3.60-3.30, 3.30-3.10,
2.54-2.20, 2.20-1.94, 1.94-1.79, 1.68, 1.55-1.15, 0.95.
35  Example 3(68)
(3R)-1-butyl-2,5-dioxo-3-((IR)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-
methylcarbonylaminophenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

3

¥

hydrochloride
-80 -



TLC. R f 0.35 (ethyl acetate:nmethanol =5:1), NVMR(CD30D): 5 7.86, 7.59, 7.15,
7.08, 4.36, 4.12, 4.06-3.90, 3.75, 3.59-3.16, 2.52-1.07, 0.96, 0.56-0.48,

0.30-0.25. 20 Exanple 3(62) -79 (3 R- | -butyl-2,5-dioxo-3 -((I
R) - | - hydr oxy- | - (tetrahydropyran-4-yl)net hyl)-9-(4-(4- methoxyphenoxy)pheny 1
methyl)- | ,4, 9-triazasp iro[5.5 Jund ecane hydrochl oride TLC. RfO0. 37

(ethyl acetate: nethanol=5:1); NVR(CD3DD): S 7.49, 7.00-6.96, 4.30, 412,
:(33%)7: ?_ gu Ifé]l_zgo3g_((§a’1;)l§%)_%§:‘ﬂz %i metl:ll'an%ﬁ*lool)95 5 Exanpl e 3(63)

R) - 1hh|y;jrl“(§ib®?«(cﬂjs@ﬂ)y& ByBy1.40, 9-3447 (14 %;3% Jokly 437- 787, H‘Syfl?? @ ”gﬂeﬁé?{%@,%eﬂglg}
met hy r ori de ; :
(i chi of oist hane: et henm o e A PO TR AEBRY: °5 77, 7. 60, 7. 15,
6.91, 6.d&xamplad(691 14, 4.01, 3.76, 3.60-3.40, 3. 22 2.56, 10 2.50-2. 25,
2.13, 51. 88R%13MhivI2 OFiox@- B 4R§’1§%rc§%§aﬂedh 1b§{\@)4@(

(3R) - 1-butyl -2, 5-di oxo- 3- eth I) 9-(4-(4- carboxy 2-
met hoxyprréﬁgﬂxafﬂbwr«yrﬁﬁ@ﬁppmlmtwi 14, %¥rfazﬁwra§%§kapscasf hrdrechipade

hydr ochl orjcers G’Bﬁ(d@flo&n&%a&@l*n@i‘lﬁ@b@fm%gane met hanol: water=9:1:0.1); 15

375, 3. aoatebi08y 480e el 7 4 B BT o Aned T o8- 8563 200 zég 2%,

Exanpl e 3 66)1.{BRp0 1+ bul yl4- @ 95-@BHH0853- ((I R) - 1- hydr oxy- 2- et hyl butyl ) - 9- ( 4-
met h)ﬁosulé %nﬁlleagﬁ?phenyl met hyl )-1,4,9-triazaspiro[ 5. 5] undecane

hydr ochl LC. Rf 0.41 (dichloronethane: net hanol: water=9:1:0.1);
NVR( CD3DBR)-8-tfut B3, 5-dicks;3 -4 1B} 1 -y dileky-Bed9lbudiz%(4-84-60- 3. 40, 3.20, 3.01,

(3% 1 putyfed b b b s BB e ).

4- 25 phe ylbmn%fﬂféhlﬁwl)eﬂlammth%méw?ﬁg? 5)5]undecane hydrochl ori de TLC:

R 060 (igsitoroNp hanss, 1t hanol7 10:4.3) i MVR(EDA0R) 3 &. 73033 27, 4303 35

7.18, 7.09-7.00, 4.33, 4 12, 08-3 .73, 3.60-3

2.5618 22l 8%12"@ 99088, U, 1 78 1. 70 1 55-1.16, O. 95 Exarrple 3(67) 30

(3R) - 1- butinample 56 oxo- 3 ((1R)-1-hydroxy-I-(tetrahydropyran-4-yl)nethyl)-9-(

ﬁ;,((jf;) *C‘Kld@ﬁﬁ%éﬂﬁ”%% L ERIG rod eyl b 3435P 1ro [ 5.5 ] undecane
fluorophenylmethylcarbonylamino)phenylmethyi)-1,4,9-triazaspiro[S.5Jundecane

hydrochloride

20  TLC: Rf 0.33 (dichloromethane methanol:water=9:1:0.1);
NMR(CDs0D): § 7.70, 7.49, 7.37-7.33, 7.08-7.02, 4.31, 4.13, 3.99, 3.74, 3.68, 3.60-3.30,
3.15,72.50-2.10, 1.80-1.30, 0.94, 0.87, 0.85.
Example 3(72)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-

25  cyanophenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]undecane hydrochloride
TLC; Rf 0.85 (chloroform:methanol=5:1),
NMR(CD;0D): & 7.74, 764, 7.20, 7.13, 437, 412, 4.08-3.86, 3.74, 3.64-3.16, 2.56-2.24,
220-1.92, 1.86, 1.71, 1.60-1.16, 0.96.
Example 3(73)

30 (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-cyano-2-
methoxyphenoxy)pheénylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.85 (chloroform:methanol=5:1);
NMR(CD;OD): & 7.52, 7.44, 7.36, 7.13, 7.02, 431, 412, 4.01-3.86, 3.83, 3.71, 3.64-3.10,
2.54-2.20,2.20-1.92, 1.85,1.71, 1.50-1.16, 0.95.

35  Example 3(74)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-

methylaminocarbonylphenoxymethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

hydrochloride
- 8] -



TLC. Rf 0.36 (dichloronetliane: nmethanol =10:1); NVR(CD30D): 6 7.47, 6.97,
6.89, 6.80, 4.30, 4.12, 4.08-3.88, 3.72, 3.60-3.30, 3.30-3.10, 2.54-2.20,
2.20-1.94, 1.94-1.79, 1.68, 1.5 5-1.15, 0.95. 35 Exanple 3(68) (3R)-i
-butyl -2, 5-di oxo-3-((I R) - 1- hydr oxy-

| - (tetrahydropyran-4-yl)rnethyl)-9-(4-(4- nethyl carbonyl am nophenyl net hy
1) phenyl methyl)-1,4,9-tri azaspi ro[ 5. 5] undecane hydrochloride -80 TLC. Rf

7 15, ' 431 LT 680N PAREASS Ik SN0 §50. 5 50.5 04 2,64 2 3b

2.24, 2. 1NMR(@D30®)O© 7.17,916Q.71&4, 5121691 37 45135 3,020 3. "U’ §40- Eﬁ@.n‘-pll@ 388P 5%
(3R)-1-bu IO 1-h_ydroxy-2-et hyl butyl)-9-(4-(4

car boxyphieﬁgxﬁﬁggﬁml ?gﬁg%étf @ hyl)-1,4,9-triazaspiro[ 5. 5] undecane

hydr ochl oﬁﬁm Rf 0.39 (dichloronethane: net hanol=10:1); NVR(CD30D): 8
Z ??_ 51 ggi,Rﬂl PRyl @S%ﬁofb ??(IRA‘J llﬁvdééx@iwetl%l%@vl)a (57(213:aa§)x§% 20, 2.55-2.22,

(3R - 1- bulﬁxﬁimwph@@i%@&?%hl(e@hylh)‘ 499 Hgﬂa%wyi%ﬁlémiﬁm%bw?d@mc@(4-

am nosul fopgl Rhgnqwalp,hﬁmﬂ ARimaMbF514)4, 9-triazaspiro[ 5. 5] undecane

hydr ochl o | o t e

NVR( CosoD) MBI § 86, ol 56 61%4"%%% g, o3 ESR o obed e
3.20, 2. 5@28, 2L04 1.851.268091,.08%8, 0695, 0.88, 0.86. Exanple 3(71) (3

R) - 1- la,lty éoxo 3 -((1 R)-1-hydroxy-2-ethyl butyl)-9-(4-(4-

fl uor ophe ar bonyl am no) phenyl net hyl )-1,4,9-triazaspi ro[ 5. 5] undecane
hydr ochI of3iRgel Qﬂym;@ :digfo-B-(AR ) dhphibor- bifetrhlbyreo prrahrdrndimatby eP=(9:(3: 0. 1) ;

368, 3. o oaferbpehefmely®lr fstpefghlis iyt hgndalonige 20, 2 TE
3(72) (3RTLE: Bhpyo(ethsl atewsseomethapal=FyIX- hydr oxy- |

-(tet rahyﬂl\xﬂ{{ﬂm@tﬁ |757Et’f131é)?@8(740ﬁ443£54 12, 3.98-3.90, 3.72, 3.56-3.15, 2.5 0-1.68,
cyano1 enox phenyl met hyl’)-'1,’4, 9-t ri azaspi ro[ 5. 5] undecane hydr ochl ori de "TLC:

r‘ogr 8% met hano1=5: 1) NVR(CD30D): 6 7.74, 7.64, 7.20, 7.13,
4. 37, 4. 1gxanqp1@an37)86 3.74, 3.64-3.16, 2.56-2.24, 2.20-1.92, 1.86, 1.71,

1.60-1. 16(3I8—'19-l§utyl-2,5-dioxo-3-((IR)—i-hydroxy-2—ethylbutyl)-9ﬁ(4~(4-methylaminocarbonyl—2-

methoxyphenoxy)phenylmethyl}-1,4,9-triazaspiro[5.5undecane hydrochloride
TLC: Rf 0.39 (ethyl acetate:methanol=10:1),

20 NMR(CD;OD). & 7.59, 7.52, 7.44, 7.08, 6.95, 431, 413, 3.97, 3.82, 3.72, 3.54-3.43, 3.24,
2.93,2.52-2.36, 2.11, 1.76-1.33, 0.94, 0.87, 0.85.
Example 3(78)
(3R)-1-butyl-2,5-dioxo-3~({ 1R )-1-hydroxy-2-ethylbutyl)-9-(4-(4-dimethylaminocarbonyl-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5Jundecane hydrochloride

25 TLC: Rf0.25 (ethyl acetate:methanol=10:1);
NMR(CD;0D): 6 748, 7.20, 7.10, 7.04, 696, 431, 412, 3.98, 3.78, 3.74-3.40, 3.17, 3.10,
3.06, 2.48-2.09, 1.73-1.28, 0.94, 0.87, 0.84.
Example 3(79)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethyibutyl)-9-(4-(4-

30  methylaminocarbonylphenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

hydrochloride
TLC: Rf 0,40 (dichioromethane:methanol:water=9:1:0.1),
NMR(CDsOD): 8 7.73, 7.47, 7.36, 7.31, 432 4.13, 4.07, 3.99, 374, 3.60-3.40, 3.15, 2.89,
2.50-2.15, 1.80-1.30, 0.94, 0.87, 0.85.

35  Example 3(80)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-2-ethylbutyl}-9-(4-methoxyphenytmethyl)-1,4,9
triazaspiro[5.5]undecane hydrochleride

TLC: Rf 0.38 (dichloromethane:methanol: water=9:1:0.1);
-82-



Exanpl e 3(73) 30

(3R) - 1-butyl -2, 5-di oxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)nmethyl)-9-(
4- (4-cyano- 2- rnet hoxyphenoxy)p teeny 1 nmethyl)-1,4, 9-triazasp iro [5.5 ]
undecane hydrochloride TLC. Rf 0.85 (chl orof orm nethanol=5: 1); NVR(CD30D):
6 7.52, 7.44, 7.36, 7.13, 7.02, 4.31, 4.12, 4.01-3.86, 3.83, 3.71,
3.64-310 2.54-2. 20, 220192 1.85, 1.71, 1.50-1.16, 0.95. 35 Exanple 3
(74) Ffmk(égbt@jbp % %%r%ﬁ h@r%dﬁv@r@mﬂmtd@vﬁ Byt yh3 - 9564 {1 s0-

met hyl am nocar bon enoxymet hyl Y phenyl' m

ethyl)-1 Mﬁ®(%$iﬁﬁﬁs%ﬁﬁo[5 5] undecane hydrochloride - 81 TLC Rf 0.76
(chlorofqu,(fym i fa oI 5: I) NI\/R(CD3DD) <5 7.77, 7.60, 7.04, 5.21, 4.37,
4.13, 0 1.82-1.26, 0.94, 0.88,
0.85. Exe(ﬁrBDé tgj(ty;l::%,S glo(xg 3R§(3R ljhydroxyZethylbutyl)Q(4 %4-

- but yB- 2, Retflii@@ozatbohRphdmitiveihgovy Brhehyiethyl )y 1,3 99rib Arspido[G ] 00¥  ark-

hydr oxyp phenyl met hyl) -1, 4, 9- trlazasp|r0[5 5] undecane hydrochl ori de
TLC. Rf 13’3 ‘% 19r of or m ~ net hanol =5 1=5: NVR(CD30D): 8 7.86, 7.61, 7.20,
6.54, 6.4A,.CAREBB38 {Idldlﬂoromeﬂﬁa,ne&nei‘l?anom@&rs; B®,1)3. 20, 2.54- 126, 2.14,

1.82.1.2 %3(1%?9’9897 Opyr§046Ex761rfpl 13(‘15@651?5{%%911{;9%915'_5%13‘%’%%%9%_’((1

R) - 1- hyd rah h-"4-yl’) et h

chl or ophenh®x$)1Ph&a04 i ﬁ)9|4)0$743 ®.triazaspiro[5.5] undecane hydrochl ori de
TLC 18f 3t acetate: methanol=10: ] ); NVR(CD3OD): b 7.54, 7.38,
7. 08, 12, 3.98-3.90, 3.72, 3.56-3.15, 2.5 0-1.68, 15

1. 40- 1. 15(3Ra>1951tyl§<&1dmxe B((¥R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-
(3R)-1- b%é‘th 1%a1%o Igeﬁgfo%hér(ylﬂ):m%r)py&?miém@ﬁtdmxﬁzﬁaﬂ T)o{fasmaéénget hyl am noca

rbonyl - gg phenoxy) ph eny’| , 9-triazaspi ro [5
]undecanéWHVHﬁ Keoride” TLC: Rf 0.39 (ethyl acetate: methanol =10: 1) 20
NVR( CD3OD)L.C: &R {70.69 (chlorbRyrm7mdfiancl=08), 6. 95, 4.31, 4.13, 3.97, 3.82, 3.72,

3 5% M&fnoﬁ 8% 587397 933571%: Ak 31804783200 %5 873 938544 03 15,

Exa
(3R) - 1- but $0-22852.db-axBk 3-00( LBR-112h 9 PdoR $7,2.8%. hy| but yl ) - 9- (4- (4- di met hyl am no
car bonyl -2z, phenoxy) phenyl methyl)-1,4,9-triazaspiro[ 5. 5] undecane

hydr ochl 0.25 (ethyl acetate: nethanol=10:1);
(3R)-1-butyl-2, 5 leXO 3-((IR)-1-hydroxy-1-(tetrahydropyran-4-ylymethyl}-9-(4- ~(4-

methylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[S. 5 Jundecane
20 hydrochloride
TLC: Rf 0.29 (dichloromethane methanol=10:1);
NMR(CD;0D): & 7.59, 7.50, 7.45, 7.09, 6.96, 4.31, 4.12, 4.07-3.87, 3.82, 3.72, 3 60-335,
3.30-3.12, 2.93, 2.56-2.23,2.20-1.92, 1.92-1.78, 1.68, 1.55-1,13, 0.95.
Example 3(84)
25  (3R)-1-butyl-2,5-dioxo-3-({1R)- I-hydroxy-2-ethylbutyl}-9-(4-(4-
carboxyphenylcarbonyl)phenylmethyl})-1,4,9-triazaspiro[5.5 Jundecane hydrochloride
TLC: Rf 0.22 {(dichloromethane:methanol:water=9:1:0.1);
NMR(CD;0D): & 8.17, 7.91, 7.87, 7.76, 4.49, 4.14, 4.07, 3.82, 3.60-3.40, 3.20, 2.60-2.10,
1.80-1.30, 0.95, 0.88, 0.86.
30 Example 3(85)
(3R}-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-carboxy-2-
chlorophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.26 (dichloromethane:methancl:water=9:1:0.1);
NMR(CDs0OD): & 8.14, 7.96, 7.59, 7.14-7.09, 437, 4.14, 4.02, 3.77, 3.60-3.40, 3.15, 2.50-
35 2.10,1.80-1.30, 095, 0.88, 0.85.
Example 3(86)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1 -(tetrahydropyran-4-yl)methyl)-9-(4-(4-
methylcarbonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride
-83 -




NVR(CD3OD): 6 7.48, 7.20, 7.10, 7.04, 6.96, 4.31, 4.12, 3.98, 3.78,
3.74-3.40, 3.17, 3.10, 3,06, 2.48-2.09, 1.73-1.28, 0.94, 0.87, 0.84.

Exanpl e 3(79)

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-2-et hyl butyl )-9-(4-(4-- 30

met hyl aniinocar bonyl phenyl met hyl ) phenyl net hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydr ochl ori de TLC. 0.40 (di chI or onet hane : net hanol: water=9:1:0.1);
NI\/R(CD3 1.47, 31,.4.32,.4.13, 4.07, 3.99, 3.74,

3. 60- 3. 40' L%Gliéo 4%@5““’”2“%@“5 “1%“3“39’@%5“% %(5% 194, 0.87, 0.85. 35 Exanple
3(80) (SR)M(EE;;CJ)[D)Z%Q 67,0%61,37.0§,] 7.00, 4.32, 4.12, 410-3.90, 3.73, 3.60-3.10, 2.55-1.60,

R)-1- hydré)ﬁy lzscgﬁqélgggyl) 9- (4- net hoxyphenyl methyl)-1,4,9- tri azaspiro |
5.5 ] u nd €c dfochloride TLC. Rf 0.38 (dichlorornethane: net hanol :
wat er =9: 1Exaniple 3(8782 NVR(CD3OD): 6 7.46, 7.03, 4.28; 4.13, 3.96, 3.83, 3.72,

2150 B S g SO R0, By S el (5

et hyl ani rmetébfbenwca P mnwmplry!}p)byr})ﬁméw@rP’ﬁﬁt’tﬁ%aﬁm@ [34undecsne azaspi ro
[ 5.5 Jun %@@d}@or,({@ydr ochl ori de TLC Rf 0.38 (dichioronethane: nethanol

- wat er =9 8 53, 7.46, 7.11, 5.21, 4.29, 4.13,
3.97, 3. 7§LC3RJ°5%4§ (@gﬁg?ﬂg‘%@ @fi‘?ha“ “@Gﬁfzgic?l)l 80-1.30, 0.94, 0.87, 0. 85.

%) Exanplm/ﬁ(&z)3o@R)3 71?'bu7t§/9-7204545cmo>4031‘3 4(1(5%-400I 3.76, 350-3h40 2;30 3. ;15|2)89;1
e car bony am nop henyl methyl)pheny
| met h?ﬁy %84290 t‘% ﬁéﬁz\épffs ‘%5”(50?5?:1‘2& hydrochl ori de TLC: Rf 0. 64

(chl or of OEmmitﬂéﬂml 5:1); 15 NMR(CD3QOD): 5 7.50-7.42, 7.34, 7.15, 4.31,
4,13, 4. 0 04, 2.09,
18201, 26 Ry Ioporg gy agsE R, iy s i iFer Gy a%evdlio 3

5- di oxo- %e@mR)Phﬁnhmdpbﬁwlmetbﬂéﬂr"a?ryfmzawmmhmwta)anehmfb?hlgﬂ@% (4- methyl
am nocar-ppay %845‘%81@%%}9&9&?&%&%}%%@&@3{'@ 1 4 9 ”' azasp iro [5.5

] undecane drochlorid Rf di chl’o . et hanol=10: 1) ;
AN, GBaCMISCHE8) 3. B0 FSUG 36, o8, 00,334 459, 3512 8%a 350 8975 45 530
3.72, 3.6918, £50- 1.85, 1.85-1.60, 1.55-1.10, 1.10-0.80, 0.93.
Example 3(89)
(3R)-1-benzyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[S.5Jundecane hydrochloride

20  TLC: Rf0.17 (ethyl acetate:methanol=10:1};

NMR(CD30OD): & 7.73, 7.66, 7.48, 7.30-7.18, 7.07, 6.96, 4.97, 4.60, 432, 427, 3.90, 3.80,
3.70, 3.58-3.34, 2.60-2 30, 2.10-1.90, 1.80-1.60, 1.40-1.05, 1.00-0.80.

Example 3(90)
(3R)-1-benzyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-carboxy-2-

25  methoxyphenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.21 (chloroform:methancl=10:1);

NMR(CD;0D): & 7.56-7.53, 7.41, 7.32-7.18, 455, 431, 427, 4.02, 3.84, 3.90, 3.69, 3 45-
3.30, 2.54, 2.48-2.20, 2.10-1.90, 1.80-1.60, 1.40-1.05, 1.00-0.80.
Example 3(91)

30  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(2 4-
dimethoxyphenoxy)phenylmethyl})-1,4,9-triazaspiro(5.5]undecane hydrochloride
TLC: Rf 0.48 (dichloromethane:methanol=10:1});

NMR(CD;0OD): & 7.41, 6.96, 6.88, 6.69, 6.53, 428, 4.12, 4.01-3.90, 3.81, 3.72, 3.66, 3.54-
3.07,2.50-1.18, 0.95.

35 Example 3(92)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yhmethyl}-9-(4-(4-hydroxy-
2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[S.5Jundecane hydrochloride
TLC: Rf 0.36 (dichloromethane:methanol=10:1);
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3.30-3.12, 2.93, 2.56-2.23, 2.20-1.92, 1.92-1.78, 1.68, 1.55-1,13, 0.95.
Exanpl e 3(84) 25

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy- 2- et hyl butyl )-9-(4-(4 carboxypheny
| car bonyl )phenyl nethyl)-1, 4, 9-triazaspiro [ 5.5 ]Jundecane hydrochl ori de
TLC: Rf 0.22 (dichloronethane: net hanol : water=9:1:0.1); NVR(CD30OD): 5 8.17,
7.91, 7.87, 7.76, 4.49, 4.14, 4.07, 3.82, 3.60-3.40, 3,20, 2.60-2.10,
1,80-1,3 88,7 B £Exa0p| ( )4 At BUhy k<23, diy axC ((1
R)-1- hyd(r)fg&’@‘-(g?’e‘?ﬁ’;?l gu?t@)]l%@ R Z%?ﬁ 4 cdrfg%gy@’ “cﬁﬁoﬁ%ﬁgﬁb%@pﬁ%ﬁyr’ M5 T,

met hyl ) - 12.409-48 P§2aspi ro[ 5. 5] undecane hydrochloride TLC. Rf 0.26

(di chl or opelhapgigxgt hanol :water=9:1:0.1); NVR(CD3OD): d 8.14, 7.96, 7.59,
7.14-7.09, 4.37,°4.14, 4.02, 3.77, 3.60-3.40, 3.15, 2.50- 35 2.10,

1. 80- 1. 303Ry:19iB1tyl?, Bglioxn- BE IR ahisrexy3| -6 iraiysrynyrahdrohimeshs)-8i(dx{6: 3- ( (1
R)-1- fssydr@éﬂaylalninéaaeadn9hmh@w;rr@ﬁo;é,r)glhe)nsrﬁﬁawl)-j%é.ﬁia(zésgﬂmt[s_bwndgﬁh@onyl a m
i nophenaox d)agchrl]en%l met hyl)-1, 4, 9-triazaspiro [ 5.5] undecan e

hydr ochl o Qg3 TLC: Rf 0.49 (dichl oronet hane: net hanol : wat er=9: 1: 0. 1) ;
h( CD30D) : TBC.7RET.42 (dibhloromdEane m@Banod=1321), 4. 12, 4.10-3.90, 3.73, 3.60-3, 10,

2o 1 Sovrctfonk: 3%ty o O 0. AR & B8 B oss o1, A6, 3¢8H 291

met hyl am hbtdrioh@bphenoxynet hyl ) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecan
e hydrock A )de C. Rf 0.42 (dichloronethane: nethanol: water=9:1:0.1);
NIVR( ; .77, 7.59, 7.04, 5.21, 4.37, 4.15, 4.00, 3.76, 3.50-3.40,
3.30, 3. 18R)2-89zyl-2,6-d0:803-((180;1-hydsseyt | -eoclohexgbnathylp-9-(#: 10- 0. 80, 0. 92.
Exanpl e %gt%%'la(rﬁ@darﬂo‘n@{;fﬂ@wlfn%thyﬁ‘-ﬁh,@&ﬁé;@d‘sﬁi@éﬁ@]ﬁrﬂde@é’rﬁrlﬁz’é}’ddh’f&)fﬁ

ohexyl rret_gﬁgl -9-(4-(4-cyano- 2-

met hoxy phEex§) pre hdichetamathang: metbanokt 1 Bs pi r o[ 5. 5] undecane hydrochl ori de
TLC R ONHER(CW,0m)os0n®s hase: 7 mevhanalos, waken39; 129, 3)73, 237NVREADBOD) 91,5

7.53,,.7.5 7 : 7,.02,..4. 33, 4 98..3,83, 3.74, 3.55-3.40, 3.30,
3.15.1%. 5%-5%.78%?21?.“8%5111696; %‘17.7@589;1133?;%?&1@80%8; 0.93. Exanple 3(89) (3R)-I
- benzyl - ZExdmpe 8653 3- (( 1R) - | - hydr oxy- | - cycl ohexyl met hyl ) - 9- (4- (4- car boxy- 2-
et hoxy PhERaxY L RBANY SRSV Y1 Ry 4- Rt ShyRZ 5 RbRRL Ractngiiiadggane hydrochloride

dimethylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane

hydrochloride

20  TLC: Rf0.49 (dichioromethane:methanol=10:1);

NMR(CD;OD): & 8.50, 7.20, 7.10, 7.04, 6.96, 4.30, 4.14, 3.97, 3.79, 3.72, 3.51-3.16, 3.11,
3.06,2.51-1.14, 1.00-0.87, 0.92.

Example 3{96)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-

25  methoxyphenylcarbonyljphenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.53 (dichloromethane:methanol=10:1);

NMR(CDs0OD): & 7.87-7.78, 7.74, 7.06, 4.47, 412, 407, 4.00-3.86, 3.90, 3.80, 3.64-3.34
3.30-3.15, 2.60-2.26,2.15, 2.00, 1.92-1.78, 1.70, 1.55-1.10, 0.95.
Example 3(97)

30  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-(2-(N,N-
dimethylamino)ethyl)aminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane
dihydrochloride
TLC: Rf 0.13 (n-butanol.acetic acid:water=4:2:1),

NMR(CD;0D): 6 7.93, 7.62, 7.15,7.10, 4.36, 4.12, 4.08-3.87, 3.80-3.66, 3.60-3.33, 3.30-3 18,

35 2.98,2.60-225,2.19-192,192-1.78, 1.72, 1.50-1.10, 0.95.

Example 3(98)
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20 TLC. Rf 0.17 (ethyl acetate: nethanol =10:1); NVR(CD30D): 5 7.73, 7,66,
7.48, 7.30-7.18, 7.07, 6.96, 4.97, 4.60, 4.32, 4.27, 3.90, 3.80, 3.70,
3.58-3.34, 2.60--2.30, 2.10-1.90, 1.80-1.60, 1.40-1.05, 1.00-0.80. Exanple
3(90) (3R)-1-benzyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 1| - cycl ohexyl nmet hyl ) - 9- (4- (4-car boxy-2- 25 m et hoxyphenyl

nmet hyl ) pheny I nethyl)- | ,4, 9-tri azasp iro [5.5 Jundecane hydrochl ori de

TLC R 0(3?{}1 1CaRbos, %%JE' 3 ;@Rﬂ%gldr&gr Htmr%ﬂg\’iﬁ?pﬁgﬁﬁ@@ls)me‘%hﬂyga 453, 7.41,

7.32-7.18 55,7 4. 0, 2.54,

2.48-2. 2omet@y@ewnocgdmmlpéeuﬂm@wl)mhmlI?Lefd}si) 114 Bovaragorol Hokindesans( 91) 30

2,3(R?2|4 butdrochi®iddl oxo- 3- ((1R) 1- hydrorg/ Il-('Zet ga?ydropyran 4- %”5) geit hylj) 9- (
ohenyl netay riazasp iro undecane

hydr ochl gTigEeﬁ%éX%%ﬁO@%%%’ B‘ihg?ﬂ]ggg ethane: in ethanol= 10 -1 1),

NVR( CEB3 ODYMEECD:0D): 6.7983, 764@8? 3.0, 63653.14.287, 400-2,8364371; 3.6003.18. B8,

o 5 g Doyt oGS 35 Beami e S(52)

- hydr oxy-Exdmge B4 dr opyra)i - 4-yl ) net hyI) 9- (4 (4- hydr oxy-

TLC R SORE R MG R Lo - L SR D00 R Cogon) 6 7. 4L,

6.88, 6. 815eth@laaenoc@rlmylpin@?ylmt}wizammomb«fmy@@herwdmethsl)ﬂgfl 3. 54- 3. 16,

2(f293%ﬁﬁtﬂﬁ%ps%gﬁ%ﬁmﬁ"%ﬁ%’%°h‘°°*‘@e 1-butyl - 2, 5- di 0x0-3- ((1 R)- 1- hydr oxy- |
net hyl am %@aﬁﬁ%ﬁ?I(Q%W@Fﬂrﬁlrlﬁﬁ%'é%xys/)léyhehyl nethyl )-1, 4, 9-tri azaspiro[ 5. 5] unde

cane hydNREICE.0UE: TGS, R 74). 746, (i Al 3 amst amse 4net Barrol=81034,)3.20, 2.90,

SRS, L E T Ll L+ ot o 000 0 0T
(3R) - 1- beEza;ﬂpli&Bl-O@)oxo 3-((1R) -1 -hydroxy- -cycl ohexyl met hyl ) -9- (4-
v ool of Fdg P SR Fet bt #&ﬁ%@?}gﬁi@ﬁ P QSGEf“eNNR( cos0D) : 6
7.86, 7, 5@¢thylagunquasignylpheuylmettsd):-1,4,931iaza4pipa[ 5. Burlpcas ydrochlazgles. 20, 2. 91,
15 2.50, 24 337024 (cRofrh-Ahato 2914 69, 1.30-1.18, 0.98-0.90. Exanpl e
3(99) NMR(CD;0D): § 7.92, 7.67, 4.42, 4.15, 4.02, 3.77, 3.56-3.30, 3.30-3.08, 3.26, 2.92, 2.54-
2.18, 2.16-1.85, 1.80-1.60, 1.50-1.06, 1.02-0 80, 0.91.
20  Example 3(101)
(3R)-1-pentyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenylmethylaminocarbonyl}phenylmethyl)-1,4,9-triazaspiro[5.5 Jundecane

hydrochloride
TLC: Rf 0.61 (chloroform:methanol=5:1);

25 NMR(CD;OD): 8 8.02-7.96, 7.69, 7.45, 4.65, 443, 4.15, 4.02, 3.77, 3.58-3.36, 3.26, 3.18,
2.54.2.24, 2.08-1.86, 1.82-1.60, 1.50-1.06, 1.02-0.80, 0.91.
Example 3(102)
(3R)-1-pentyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy})-9-(4-(4-
carboxymethylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane

30  hydrochloride
TLC: Rf 0.29 (chloroform:methanol=5:1),
NMR(CD;0D): & 7.90, 7.60, 7.15, 7.09, 434, 415, 409, 401, 375, 3.58-3.41, 3.27, 3.20,
2.56-2.26,2.18-1.88, 1.82-1.62, 1.52-1.08, 1.04-0.80, 0.92.
Example 3(103)

35  (3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-
fluorophenylmethylcarbonylamino)phenylmethyl)-1,4,9-tniazaspiro[5.5Jundecane

hydrochloride
TLC: Rf 0.38 (dichloromethane:methanol: water=9:1:0.1);
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(3 R-1-propyl-2, 5-dioxo-3 -((! R)-1-hydroxy- | -cycl ohexyl nethyl)-9-(4-(4-
di met hyl am nocar bonyl - 2- net hoxyphenoxy) phenyl net hyl )-1, 4,9-triazaspiro[5.5]u
ndecane hydrochloride 20 TLC. Rf 0.49 (dichloronmethane: nethanol = 10: 1);
NVR(CD30D): 6 8.50, 7.20, 7.10, 7.04, 6.96, 4.30, 4.14, 3.97, 3.79, 3.72,
3.51-3.16, 3.11, 3.06, 2.51-1.14, 1.00-0.87, 0.92. Exanple 3(96)
(3R)-1-butyl-2,5-dioxo-3-((1

R)-1- hydrﬂm cr b@r)lr ghy s opyd, aﬁgé 7YjA) MRSV 03, O Ach3(k, 127 3. 73, 3,68, 3.60-330,

met hoxyphenyl car ’bo he Irreth 1,4,9-triazaspi ro[5. 5] undecane

hydr ochl of-# Gc@é 168 &:épdriﬂerééﬁalnw O hanol =10: 1) ; NVR(CD30D): 5
7.87-7. 785xazn3143(m4§>6 4 47, 4 12, 4.07, 4.00-3.86, 3.90, 3.80, 3.64-3.34,

g’( S% 3'3%5(31% 6l(a)uty g? leX ?((lﬁ)oohyd]'o;?yzl ]éyégpen%ylZn%thy:l)'-g-?i-l' 10, 0.95. Exanple
(3R - & butnyjilh*vguBbﬁhl@mOrojih({r(vlllﬁa:t-hﬂ-)hy-d@mmaz-akplfd[ﬁﬁﬁlaidegmhe(hpghrcﬂh}oﬂldy| ) met hyl ) - 9-
(4-(4-(2- i, ony | phenoxy) phenyl met h
yl)-1, 4, gﬂg%gggsgﬁCﬂ%rc{m %n mf}ﬁ eC)Icane %ﬁﬁ{/ rochloride TLC. Rf 0.13

( n- but anoNMIb(ém30D)a6| as3 V\hBerfi:&z 21.99,; 3. 80K TH30D)-3.49, 3.3833.20, 621, 2.5053.0%,. 10,

4.36, 4.1 7 3.60-3.33, 3.30-3.18, 35 2.98, 2.60-2.25,
2.19- 1. 92?9#9@31%981 3 %fgpl ?O’gg%l 10, 0.95. Exanple 3(98) -85-

(3R) - 1- bubyample (M5 x 0- 3- (( 1
R) - 1-fty dr ooy 1l bt reisa:tw)s!f94@Mﬁzqrn-ﬂycﬁf&>)}nwcpmb%e&ymﬂ(ﬁy9Jmhyl ami nocarb

onyl pheny | met yl’) pt een m et h spiro ]und ecane
hydr ochl ofeg] RFE@CEIF#O"GIP@G“X‘E}?F tyﬂfafry Wylﬁiﬁﬂwlhh& %ﬁ@zaffp)ro[%ﬂm%ceﬁfsoo) 5
7.73, 7.48ydrédctdsride’. 30, 4.31, 4.11, 4.07, 4 00-3.86, 3.71, 3.60-3.10, 3.28,
2.89, 2.5 anpl e 3(99)

, 6:1. 52 1. 50- ,
(3R) - 1- bu@ﬁ 59%25 @3 %‘O?T’C?Harﬁ)m?&wg?v&x Bag Yl butyl)-9-(4-(4 methy | am
i no car bowwmmpn)rréthga Bfd,i 7.4 cat homd, H3erss, 13. 9 thifl, B)6013.35, D38,1020,
et neney o) SRR TR 9 DR, O L S s
4.02, 37@@1@_;58_(_@_38 3.20, 2,90, 2.58-2.26, 2.12, 1.82-1.26, 0.94, 0.87,
0. 85. Exam?i)el Bt %10 ¥ dloxo- 3é 1 hydrox -1 cyclopenty]methyl) 9 (4- (4-

3R) - 1- pent dlox roxy-1- )-9-(4
(3R)-1-p cargoxyphenoxymei yhp enylmet% P 4,9 trlazas;%ro[s 5 undecaneElygrochlonde

TLC: Rf0.29 (dlchloromethane.methanol,wateF9, 1:0.1);

20  NMR(CDs0D): § 7.96, 7.70-7.55, 7.05, 5.23, 437, 3.99, 3.99, 3.76, 3.60-3.35, 3.38, 3.20,
2.50-2.05, 1.95-1.80, 1.80-1.50, 1.50-1.10, 0.94.
Examnple 3(107)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-carboxy-2-
methoxyphenylmethyl)phenylmethyl)-1,4,9-triazaspiro{5.5Jundecane hydrochloride

25  TLC: Rf0.55 (chloroform:methancl:acetic acid=10:1:1);
NMR(CD;OD): & 7.58-7.55, 7.43, 7.35, 7.22, 430, 4.04, 3.98, 3.96, 3.86, 3.72, 3.55-3 .05,
2.50-2.05, 1.94-1.12, 0.94.
Example 3(108)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)}-9-(4-(4-carboxy-2-

30  methylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 6 60 (chloroform:methanol:acetic acid=10:1:1);
NMR(CD;0D): & 7.98, 7.86, 7.56, 7.07, 6.92, 435, 4.00, 4.00, 3.76, 3.56-3.42, 3.38, 3.26-
3.13,2.54-2.09,2.28, 1.94-1.11, 0.95.
Example 3(109)

35  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)}-9-(4-(4-carboxy-3-
methylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochioride
TLC: Rf0.71 (chloroform:methancl:acetic acid=20:1:1};
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met hyl am nocar bonyl phenyl nethyl)-1,4, 9-triazasp iro [ 5.5]undecane
hydrochloride TLC. Rf 0.74 (chloroform nethanol=5: 1); NMR(CD3CD): 6
7.92, 7.67, 4.42, 4.15, 4.02, 3.77, 3.56--3.30, 3.30-3.08, 3.26, 2.92, 2.54-
2.18, 2,16-1.85, 1.80-1.60, 1.50-1.06, 1,02-0.80,0-91. 20 Exanple 3(101)
(3R)-1-pentyl -2,5-di ox0-3-((1 R)-1-hydroxy- |-cyclohexyl nethyl)-9-(4-(4-

car boxyphenyl net hyl am nocar bonyl ) phenyl nethyl)-1,4,9-trig zaspi ro [ 5.5

] undecanwgm%)oeiﬁﬂﬁ% R, %61 dshlaorofasnams Renols=x 4hs 298 318,
NI\/R(CDBODE: 8.02-7.96, '7.69, 7.45, "4.65, 4’43,°4.15,  4.02, 3.77,

3, 58- 3. 362-°8. 252301 994-151%64.9. 24 2. 08-1.86, 1.82-1.60, 1.50-1.06,

1. 02- 0. 80pxfm®d 3(Byanpl e 3(102) (3R -1-pentyl-2,5-di oxo-3-((1 R) -1-hydroxy-

| ot by 15RY: B 8- ST B B T e g S o ae T e CR
3 B oot oo b pts e 0 £
1.82-1. GZ?LEE %gg’ﬁ??SQ}IOI’ff‘HR‘J6‘?@‘8?‘%1&06'%33@%%?@;3( 103) 35

(3R) - 1- bUNMRETHOM0RGES5, (1.6 R) 7 47, /@, 6B, 14- 18y el iip ey I3r%, y34)3.91 (13 4,43.13,

f1 uor ophepy} ! Qﬁarpgqmg@nino)phenylnethyl)-1,4,9-triazaspiro[5.5]undecane
hydr ochl ori de t%ﬁ QF . 38 (di chl oronet hane: net hanol ' water=9:1:0.1); -86
NVR( CD30DExangplg 3¢01}7. 49, 7.36, 7.34, 7.06, 7.03, 4.30, 3.98, 3.97, 3.73,
3.68,113. 6 -1Bbutyl-B5380x033 LOR) A-RRirax0P-cydie miethy)19-80(4-caBoxyl250- 1. 10,

0. 94. Exaér%gklge ?Eg}llozf (3@-%%"5 tgfrz,}%-_é' ogegj}g ﬁgﬁ)},ﬁ}:}% hgdr o%y- I

- cycl opentiih 9‘?")35@1‘3(‘21 nget 'ﬁy’ sHIREIN P e B P PRYPYEE |

, 4, 9-tri azBSpPRf 035 (Hlormdereamethaydraoetd aid=b®-1.T,C. Rf 0,33 (di chl

3 oo, 3 7ol 78 0750 7 LY B g P s 7. 3150
1.50- 1. 102.50:298, 2E2R8anpBd. 13 065) 10
Cﬂ%-ﬂ?buE¥$ﬁ e 37 Aib9x0-3- ((1R) - 1- hydroxy-| -cycl opentyl met hyl)-9- (4-(4-
rnet hy anrnvﬁ%rg%ﬂzﬁphenylpethyIo§¥)p@enylnethyl)-1,4,9-tr|azasp|ro[5.5]unde
cane hydBEeh-Btyldd S-dioxo-3-((1R)-1-hydroxy-1-cycloheptylmethyl)-9-(4-(4-carboxy-2-
chlorophenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5. 5Jundecane hydrochloride
TLC: Rf 0.32 (chloroform:methanol:acetic acid=20:1:1);
NMR(CDsODY: 6 8.14, 7.95, 7.60, 7.12, 7.11, 437, 4.15, 4.01, 3.76, 3.57-3.42, 3.32, 3.18,
20  251-2.08,202-1.13, 0.95.
Example 3(113)
(3R)-1-butyl-2,5-dicxo-3-((1R)-1-hydroxy-1-cycloheptylmethyl)-9-(4-(4-carboxy-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5Jundecane hydrochloride
TLC: Rf 0.46 (dichloromethane:methanol:acetic acid=20:2:1);
25 NMR(CD;ODY): § 7.75, 7.68, 7.51, 7.09, 6.99, 432, 4.15, 3.99, 3.82, 3.73, 3.58-3.38, 3.35-
3.08,2.51-2.36,2.27, 2.12.2.04-1.7, 1.78-1.10, 0.95.
Example 3(114)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-
methoxyphenylmethyl)-1,4,9-triazaspiro[5.5 Jundecane hydrochloride
30 TLC: Rf0.29 (dichloromethane:methanol:water=5:1:0.1);
NMR(CD,0D): § 7.46, 7.02, 4.28, 399, 396, 3.82, 371, 3.60-3.35, 338, 3.20, 2.50-2.05,
1.95-1.80, 1.80-1.50, 1.50-1.10, 0.95.
Example 3(115)
(3R)-1-butyl-2,5-dioxe-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-carboxy-2-
35  methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochloride
TLC: Rf 0.24 (dichloromethane:methanol:water=9:1:0.1);
NMR(CD;0D): & 7.75, 7.68, 7.50, 7.09, 7.00, 4.32, 3.99, 3.99, 3.82, 3.74, 3.60-3.35, 338,
3.20,2.50-2.05, 1,951 .80, 1.80-1.50, 1.50-1.10, 0.95.
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TLC. Rf 0.28 (dichloronethane: nethanol:water=9:1:0.1); NVR(CD30D): 6 7.82,
7.53, 7.47, 7.11, 5.20, 4.28, 3.99, 3.96, 3.71, 3.60-3.35, 3.38, 3.20, 15
2.91, 2.50-2.05, 1.95-1.80, 1.80-1.50, 1.50-1.10, 0.94. Exanple 3106)

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

car boxyphenoxynet hyl ) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochloride TLC Rf 0.29 (dichloronethane: nethanol :water= 9:1:0.1); 20
NVR( CD30D)ixa1§plz 3?161617 70 7.55, 7.05, 5.23, 4 37, 3.99, 3.99, 3.76,
3.60-3.35,_ 3.3 50-2.05, 1.95-1 180150 1,50-1, 10,0, 94.
Exanpl e 3(3@71) bletshi 51(1)%& 91& R)sl-aydsee3- cwlﬁhmtyliﬂqﬁ%)ra 4=

-cycl Openﬁl\é]]%ﬁ]Hﬁh?la&ll(ﬁhé@lﬁ@ﬂ'\?gxmft B-triazaspirolS. S]undecaneSh]ydroch]oride

met hoxyph henyl met O-triazaspiro[5 undecane
hydr ochl oﬂléeﬁ%g%fﬁ r%l@g’x’leé'ﬁj{gjéf orm methanol -.acetic acid=10:1:1);
NVR( C38 0 DNMB D583/ 655,527?43 473.138,147323, 34030,6043.0%,3.3098,0, BOH), 236BB.20,

3.72, 3.5 1.94-1.12, 0.94. Exanple 3(108

(3R) - 1- bu?))ﬁ ‘2&]5108% E&é?%l -1- hydroxy I w ( )

- cycl opentEydmple iyl 1)?-19 (4-(4- car boxy-2- 30 net hyl phenoxy) pheny |

met hyl ) -1 9 r eTLCRfO6O
(chl Xréfo GOAY ?‘?fg a‘gg’é%? (9”951 ﬁ%%%di%?%k%%%@%ég? 98, 86, 7.56,
7.07, 6. 9methazla$15nocmrb)@1y phegplmeshy}s1,49- %zgmeS Supdcam: 1256110@11%18 2.54-2. 009,

2. 28, 1holdggné R0 8 CRordMehaAg8))35 (3R L-butyl-2 5-dioxo-3-((1
R Y I R S ERe LR bl & (g ar BuesSs mel s dipnenasy) pgny

(chl or of ozrmumm haswol oRaEds.c aci d=20:1:1); -87 NNIR(CD30D): 3 7.97, 7.58,

7.16, 6. 9% 8%, 6, 4.00, 400, 3.76, 3.55-3,42, 3.38, 3.18, 2.56,
km 311 .

2.55-2.10; , 0.95. Exanple 3{110) (3R)-1-butyl-2, 5-dioxo-3 -((1
R) - 1- hydro}m 1-butyEy Stditvep 8 ([ 1t hipjdro9y-{ 4y (lehéptglmeatind ) §ihéhoxymet hyl ) phe nv

| net | Rf 0.23
(oh o S Reh ik BaRARLAdmedi )R 4 YUEERACH VAR R By 5 ©28
7.05, 5.23LC4RE8 234chlgrofgrnggietlmngt=103).:54- 3. 41, 3.34, 3.13, 2.51-2.07,

2. 04- 1. 11NNRED,OB28RB &7, 3 do11 39, 447, @aﬂﬂi _bu’cyj 6®@3. 45 139%003260(4.50-2.35,

R) - 1- hydr%ﬁ 250-1C%C|1%Be1p§3/|0r et’hyl ) - 9- ( 4- (4- car boxy- 2-
Example 3(119)

20  (3R)-1-butyl-2,5-dioxo-3~((1R)-1-hydroxy-1-cycloheptylmethyl)-9-(4-(4-
carboxyphenylaminocarbony!)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.23 {chloroform;methanol=10:1);

NMR(CD;0D): & 8.08-8.01, 7.86-7.83, 7.74, 4.45, 4.15, 4.03, 3.75, 3.60-3.40, 3.35-3.15,
2.60-2.30, 2.15,2.00-1.80, 1.70-1.10, 0.95.

25  Example 3(120)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cycloheptylmethyl)-9-(4-(4-carboxy-2-
methoxyphenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.36 {chloroform:methanoi=10:1});

NMR(CD;0D): & 7.57-7.54, 743, 7.34, 721, 428, 4.13, 4.03, 3.95, 3.70, 3.50-3.35, 3.33,

30 3.15,2.50-2.35,2.30, 2.10, 2.00-1.80, 1.75-1.10, 0.93.

Example 3(121)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- I -cycloheptylmethyl)-9-(4-(N-(4-
carboxyphenylmethyl)-N-methylaminocarbonyl)phenylmethyl})-1,4,9-

triazaspiro[S.5Jundecane hydrochloride
35 TLC: Rf0.2] {(chloroform:methancl=10:1);
NMR(CD;0D): & 8.05-8.03, 7.67-7.46, 7.29, 4.61, 439, 4.35, 4.14, 398, 3.70, 3.50-3.20,
3.07,2.94, 2.50-2.20, 2.07-1.82, 1.75-1.15, 0.93.
Example 3(122)
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ni et hyl phenoxy) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de
TLC. Rf 0.3 9 (chloroform nethanol: acetic acid=20.1:1); NVR(CD3OD): 5
7.98, 7.86, 7.55, 7.07, 6.92, 4.35, 4.15, 4.01, 3.76, 3.54-3.41, 3.32, 3,15,
2.52-2.09, 2.28, 2.03-1.13, 0.95. 15 Exanple 3(112) (3 R)-1-butyl -2,
5-dioxo-3 -((1 R -1-hydroxy- | -cycloheptyl nethyl)-9-(4-(4-carboxy-2-

chl or ophenoxy) phenyl met hyl )-1, 4, 9-triazaspiro [ 5.5 Jundecane

hyd hi I d=20:1:1

NVR coscoy g S U PERY M ERRRRAGHLG gk 1201 )

3. 57- 3. 42methyBmingrartgnylphgnoxyanetbylipgendmehyl)- 1.4,9-Gagspireiéahpndecape 13) (3

R)-I-butyh(goéﬂghﬁxo 3-((1R) - 1- hydroxy | - cycl oheptyl net hy])-9-(4-(4-carboxy-

2- et hoxyphenaoxy phe Inethyl 9-triazaspiro[5. 5]undecane hydr ochl ori de

TLC. RfO. ig (Bf@ﬁ &6 ﬁéarr?emﬁhwi-b%&u c aci d=20:2:1); 25 NVR(CD3DD): 6

g (7)2 Eg gBIMIY(CiﬂgOIY) §97. ?6 099, 7403252149457 430@? g% 3%6 9:257%;53,3?)& %%??%1)86 35-
anmpl e

(3R) - 1- bu%)# 2216352(21‘ Z85123l %?Jl. 7%510%} ﬁy%or 2))9% @4 c_ycl opent yhnet HEI )-9-(4-

netlloxypEemuMaBtth) 1,4,9-triazaspiro[5.5]undecane hydrochloride 30 TLC

Rf 0.29 (@lfﬁ pgtsgﬁgg 3Z§1t1{3a1n5/> droVR _9 9 19! Ibl % CD3CD) : 6 7. 46,

7.02, 4.2 G ool LGy GRngi ipelp- T 5550) ) O

1.95-1. 80met_‘hyaﬁl:bpnstam1&018@n11nmylmhgﬁzlmg§baﬁp] é93(112g§plrtq[3 SHa)ndecane

- but yjg 2, Ey K ((1 R) - 1- hydroxy | -cycl opentyl net hyl ) - 9- (4- (4- car boxy- 2-

35 metho enoxy p. henyl methyl)-1, 4, 9-tri azaspi ro [5.5 ]Jundecane
hydr och IE dRéo?ﬂéﬂcﬁannghmFdP@ Wﬁﬂbh%ﬂhane net hanol : wat er =9: 1: 0. 1)
NMVR( CD3 Ch,0D): 8- Ba6, 74507 37. D94, 43003 9&. ﬁ@? :39993 78.99s- 3%583 3733, 7%

gSGOEiaﬁggggg(%go 9. 17859727 0?0 1509?02 6384 . 80-1.50, '1.50-1.10, 0. i

(3R) - 1- buExbn@cS{nMon 3- ((1R)-I-hydroxy I -cycl oheptyl net hyl ) - 9- (4-
e ! A0 ) o8 IS P BRI SUD langecane
7.52. 7. 3darbexyghenydmpthylagnigscaripnyphaivboetBy 34,4, 3-tdzagins . Shodecane 60. 2. 20,
2.10- 1. 90hyd]ro§90rjrd605 0.95. Exanmple 3Q 17)
TLC: Rf0.19 (dichloromethane:methanol:acetic actd=20:2:1);
NMR(CD;0D): & 799, 7.68, 745, 465, 443, 415, 404, 3.78, 3.58-3.40, 3.35-3.06, 2.52-
20  2.36,2.28,2.12,2.04-1.78,1.78-1.05, 0.95.
Example 3(125)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-carboxy-2-
ethoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.37 (dichloromethane methanol:water=9:1:0.1),
25 NMR(CDsOD): & 7.72, 7.67, 7.50, 7.09, 7.01, 433, 408, 3.99, 3.99, 3.74, 3.60-3.35, 3.38,
3.18,2.55-2.10, 1.95-1.80, 1.80-1.50, 1.50-1.10, 1.24, 0.95.
Example 3(126)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-carboxy-3-
hydroxyphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]Jundecane hydrochloride
30 TLC: Rf0.74 (chloroform:methanol=5:1);
NMR(CD;0D): 6 7.86, 7.63, 7.19, 6.54, 6.44, 437, 401, 4.00, 3.76, 3.60-3.42, 3.39, 3.23,
2.58-2.05, 1.94-1.79, 1.78-1.08, 0.95.
Example 3(127)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-
35  carboxyphenylthio)phenylmethyl}-1,4,9-triazaspiro{5.5]undecane hydrochloride
TLC: Rf0.29 (dichloromethane methanol:water=9;1:0.1),
NMR(CD;0D): & 795, 7.58, 7.52, 737, 437, 414, 4,01, 3.77, 3.60-3.40, 3.20, 2.50-2.10,
1.80-1.30, 0.95, 0.88, 0.85.
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(3R)-1-butyl -2, 5-dioxo-3-((1 R)-1-hydroxy-1 -cycl oheptylnmethyl)-9-(4 nethy
1 am nocar bon_yl phen_yl nethyl)-1, 4, 9-triazaspiro [ 5.5 Jundecane hydrochl
orid e 10 TLC. Rf 0.35 (chloroformnethanol=10:1); NMR(CD3COD): 5 7.92,
7.65, 4.4 4.03, 3.79, 3.60-3.40, 3.31-3.05, 2.93 2.50-2.20, 2.10,

2.04-1.80, 1.80-1.05, 0.95. Exanple 3(118) (3 R -1-butyl-2, 5-dioxo-3 -((1

R) - 1- hydroxy- | -cycl oheptyl nethyl)-9-(4-(4 15
car boxyphgnyl car | ) phenyl rret hyl)-1,4,9-tri azaspl ro[ 5 5] uandecane
hydr ochl orlﬁaﬁe]8 |Ew 0. 23 (chl orof orm met hanol =10; NVR(CD3OD): 5 S.

17, 7.90- (3Rpgl-butyh?,5-djoxas3- (&11?@51 hsdr?w-lscyek@hsmbﬂe@lkg (é (30, 2. 60,

2. 50- 2. 35¢arbéx ﬁ)eth a@%o%ar%@ny]%h&ﬁmﬂzﬁih@mylﬂle%l) Ex a0fah #asghd 5N urecane
(SR)-I-bUhh%[ I oxo-3-((I'R)-1-hydroxy- I-cycloheptylne yI) 9-(4-(4-
car boxyphéhyfP ’H Tar bonyl ) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydr ochl offi.de R DL4C: (cBbrddoR3 neeHahor akac mldﬁﬁl Ina ol =10:1); NWMR(CD3OD):

> 6.5, 30" EDOIR 1967 5F: $d,7454% %%Széﬂéi’s@% T i

(3R) - 1- buyll-R] &0 0x0- 3- (( |

R) - 1- hydrgﬁ( le heptyl met hyl ) - 9- (4- (4- car boxy- 2-

nmet hoxyph grg?é’sr%%%a henyl net hyl 33 1,4,9-triazaspiro[5.5]undecane

hydr ochl of3ifdel -butyE2 SFdloeo éd(l(f@hl Y&PEY rhcm@bwamgpeﬂw -9)(@-(kiVR( CD3OD) : 6
7.57-4n54 - . 35, 3.33,
30 3. 1]7_(35 cargof%uhe glgﬂ'borg):l%%glgﬂ}eaﬁzo)gﬂe% efﬂ?gs’l 4§t19%‘a,as%.rcg@ 5]@1&9&&

3. "Exanpl e 3(121)
(3R)- 1-bliY PC@OH di 0x0-3 -((1 R)-1-hydroxy- |
- cycl ohepylomeEbyd3) cBrofdfofoin{ethancigrlb: 19xy p heny | methyl)-N-methyl ami nocarb

nd K Rk ol al fstnab LIEAR R eyt Joth ol 3 gh e 858

7.67-7.462.03, 290-148061,7541.39,0.96. 35, 4.14, 3.98, 3.70, 3.50-3.20, 3.07, 2.94,

2.50- 25 20¢ -t fR 175115 0.93. Exanpl e 3(122) -99 (3R -] -butyl ,
5- di oxo- Bﬁé}%{%—# -1 -cyc entyl met hyl ) - 9- 4&4 m et hy | am
|nocar bon{Athk Wir%érqhyxw )3d(@nbhyfﬁéﬁhﬁtwﬂbpeﬁylﬂwlﬂﬁf") d42d8pi ro [ 5.5 Jun
decane hyiQrNkAHoderbokd:2-RetfoxdrhdndiPphatyomehbanes onBi A5 s3idedahe
hydrochloride
TLC: Rf 0.32 (ethy] acetate:methanol=5:1);

20  NMR(CD;0D): & 748, 7.20, 7.11, 7.05, 6.97, 431, 3.99, 3.98, 3.79, 3.74, 3.47-3.16, 3.11,

3.06,2.51-1.16, 0.95.

Example 3(131)

(3R)-1-butyl-2 5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-
methylaminocarbonyl-2-chlorophenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5. Sjundecane

25  hydrochloride
TLC: Rf 0.50 (dichloromethane: methanol=10:1};

NMR(CD;0D): 6 8.00, 7.77, 7.60, 7.13, 7.08, 4.35, 4.00, 3.99, 3.75, 3.59-3.41, 3.38, 3.22,
2.91,2.56-2.04, 1.96-1.78, 1.78-1.08, 0.95.
Example 3(132)

30  (3R)-1-butyl-2 5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-(morpholin-4-
ylcarbonyl)phenoxy)phenylmethyl)-1,4,9-triazaspirof5.5undecane hydrochloride
TLC: Rf 0.37 (dichloromethane:methanol: water=9:1:0.1),

NMR(CD;0D): & 7.59, 7.48, 7.14, 7.10, 4.36, 4.14, 4.00, 3.85-3.40, 3.20, 2.55-2.25, 2.13,
1.80-1.30, 0.95, 0.88, 0.85.

35  Example 3(133)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl}-9-(4-(4-(pyrrolidin-1-
ylcarbonyl)phenoxy)phenylmethyl}-1,4,9-triazaspiro[ 5. SJundecane hydrochioride
TLC: Rf 0 30 (dichloromethane: methanol:water=59:1:0.1);
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5 NMR(CD3OD): 5 7.77, 7.59, 7.04; 5.21, 4.37. 4.00. 3.99, 3.76. 3.57-3. 35,
3.38 3.20, 2.89, 2.52-2.18, 2.11, 1.95-1.77, 1.76-1.50, 1.50-1.08, 0.94.
Exanmple 3(123) (3 R -1-butyl-2, 5 -dioxo-3 -((1 R -1-hydroxy- | -cyclo p
entyl nmethyl)-9-(4-(4-

met hyl car bonyl am nophenyl net hyl ) phenyl met hyl ) -1, 4, 9-tri azaspiro[ 5. 5] undecane
10 hydrochloride TLC. Rf 0.44 (dichloronethane: net hanol =10: 1); NVR(CD3OD): 6

7.46, 7.4 8 72 7472503 8,
el Ooﬁhgigg%%orij 547 5§8>3‘Ps 30@ 43§ 274 30@ 7ér 3?59 3§§3340353620§ 2(3*%5 %)2@15

(3R) - 1- bu¥F- ZZO%J&%J(@%L{Q PR, Qgﬁayfhgé)xy I-cycI opeptyl et hyI) 9- (4- (4-
car boxyphggpythie 8t 1ayh

b h 5 d hyd hl ori d
e R o%'}‘%?g? by Q%a?%w@%—éﬂiﬂ Yrbwdanbr IR0 5 1) : X\ 41R( CB0D):
S 7.9% TisbBropYlatmocdrtdnylphedbly)pheidmethi0¥],43-1/8zasPirdB- Juddecade 35- 3. 06,
2.52- 20 %cﬁﬁdgorl e8 2.12, 2.04-1.78, 1.78-1.05, 0.95. Exanple 3(125)
3R)-1-bu
(5 di) 0X0- 31LC1R)°OJ_Zﬂwidhl@)(gmﬂhmwhdpemlwmﬁyl()1)9 (4- (4-carboxy- 2-

et hOXYDheﬂga;ﬁ/@?"C L 58t Byl sd, 741§9 167 aFAS Rl 1(9[45145]4%”10'?07%”% wﬁ/&?&%%ﬁ% 66

TLC: or ol nét harie: mdt hariol tér=
7.72, 7.6%2072 56 1.80-080, #2H 0. 9@103‘?& 08608, 3.99. 3.99. 3 74, 3.60-3.35, 3 38,
3.18,1@®. 5bxAndi@3(1B595- 1. 80, 1. 80 1.50, 1.50-1.10, 1.24, 0.95. Exanple 3(126)

3R)-1-b 0

ScyZ:I opegé% hléb‘i‘fy]léséjo?’ﬁ?%‘& ]bé%{}g Sﬁéﬂ’“?%’(@&(érﬁ%g)ph eny | methyl)- ]
, 4, 9-tri hpasgthylohindcabbnyl) phdesamshenyihiaigi)-0 4 Deiaddkpib3. 5 Ihdébaid
(chlorofo[ina r];gttp noI =5: 1); NWMR(CD3OD): 6 7.86, 7.63, 7.19, 6.54, 6.44,
4.37, 4.0¥ %3.76, 3.60-3.42, 3.39, 3.23, 2.58-2.05, 1.94-1.79,
1.78-1.08TLC. B5O. 2EdeblomIB¢tmaE)m¢tbﬂ)ollvw911 (21)

5- di opp- NWDM%W@’ FATASDL bﬂésﬂa)sf 4 (HoB3 ﬁﬁg;@gﬁy@; 5&5 é%o h3 '1@) pli

enyl neth ridzaspg ir undecane

0.29 (di c%lsérzo‘%tzﬂéné30@%8%10%{%369 1:0.1); NNR(CDSCD) S 7. 95, 7.58,
7.52, 7. 3Fxaftol3B(1%)14, 4.01, 3.77, 3.60-3.40, 3.20, 2.50-2.10, 1.80-1.30,
0.95, 0. 8331{) | guty] 2, %-leXO W{ﬁ{) (ﬂ'yde)xy 2-ethytbutyl)-9-(4-(4-(2-

methoxyethylaminocarbonyl)phenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane
20 hydrochloride
TLC: Rf 0.37 (dichloromethane:methanol:water=9:1:0.1);
NMR(CD+OD): & 7.86, 7.58, 7.15, 7.07, 4.36, 4.14, 401, 3.76, 3.56, 3.56-3.40, 337, 3.19,
2.50-2.20, 2 14, 1.80-1.30, 0.95, 0.88, 0.86.
Example 3(137)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl}-9-(4-(4-(morpholin-4-yl)carbonyl-2-
methoxyphenoxy)phenylmethyl}-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.40 (dichloromethane:methanol:water=9:1:0.1);
NMR(CD;0D): & 7.48, 7.21, 7.12, 7.05, 6.97, 431, 413, 3.99, 3.90-3.40, 3.79, 3.17, 2.50-
2.20,2.13, 1.80-1.30, 0.95, 0.88, 0.85.
30  Example 3(138)
(3R)-1-butyl-2, 5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl}-9-(4-(4-(pyrrolidin-1-yl)carbonyl-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochioride
TLC: Rf 052 (dichloromethane:methanol:water=9:1:0.1);
NMR(CD;0D): 6 7.48, 7.29, 7.16, 7.10, 6.97, 431, 4.13, 3.98, 3.79, 3.74, 3.60, 3.55-3 .40,
35 3.17,2.50-2.20,2.13,2.05-1.85, 1 80-1.30, 0.95, 0.88, 0 85.
Example 3(139)
(3R)-1-butyl-2,5-dioxe-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-isopropylaminocarbonyl-2-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[S.5lundecane hydrochloride
92 .




(3R)- I-butyl-2, 5-dioxo-3-((1 R -I-hydroxy-I -cycloheptyl nethyl)-9-(4-(4-
car boxynet hyl am nocar bonyl phenoxy) phenyl nethyl )-1, 4, 9-tri azaspi ro[ 5. 5] undeca
ne hydrochloride 5 TLC. Rf 0.47 (chloroform nethanol: acetic acid=10:1:1);
NVR(CD3OD): 6 7.90, 7.58, 7.16, 7.09, 4.36, 4.15, 4.07, 4,01, 3.75,
3.55-3.42, 3.37-3.00, 2.51-1.10, 0.95. Exanple 3(129)

(3R)-1-butyl -2, 5-di oxo-3-((1 R - |-hydroxy-I|-cycloheptyl methyl)-9-(4-(4 10
car boxyphﬁntzlﬁﬁohe &hmmmmkhﬁéthmma%@ . y; 1, 4 9-tri azaSpl ro[ 5. 5] undeca

ne hydroghl or| d L chl or m_ et F1a =105 1).; o NWR(.CIG

717 eiCisOy S B 844015868, Ta1a8 225000, 19526,% '00. 2 535» 49 50,
2.05, 1.9014.388- 2,320,7511,.12£D-}.(3095261f59£>068‘epb@53( 130) (3R)-| - but yl -

5-di ox0-3=( (I R) - A droxy- |-cycl opentyl met hyl)-9-(4-(4-

di met hyl | - 2- r net hoxyphenoxy) phenyl net hyl ) -

|, 4, 9% r i @RaslpbutelF 5 5 Sfanvd®¢dRe- | - tmddexoe Petiyi ey FRCA-(RE(20. 32 (et hyl

t at 7 7.05, 6.97, 4.31,
300, 5. onGMBYRRthcdth Wﬁ%@%p‘i&%ﬁs@zmﬁ% Y5, 0. 95. Exanpl e
3(131) (3Wpzaspirobus lyndepanaghydireshborale( (I R) - 1- hydroxy

- cycl openfyLngrE b)ﬁ'S)(d@hl@f’onﬁ&hane methanol:water=9:1:0, 1

nmet h Ianlnocarbon oro enox hen th 9-triazaspiro[5. 5] unde
Tone) ' 50 RSERGInO 55 A SR E L HoY mw%@h%?né 531 Bk AT

NNR(GIHBOD,‘a 523 8 0050-728 7. 137 1@1301@952)@8034 35, 4.00, 3.99, 3.75,

3.59-3 1E 31 13. gz, 2.91, 2.56-2.04, 1.96-1.78, 1.78-1.08, 0.95. Exanple
3032) 30 xample 3(141

(3R) - | - bu3R)- 12nGyi2, 63d0e:3- {{ (I R)- 1Lh;hiycbqo%¢el@4myiy9um(y+@ 9- (4- (4- (nor phol i n- 4-
| car bon n i decane

Kydr ochl XJF‘%@‘H%%E‘R&?’@%Jbg‘?%%a%etﬁo’ﬁ’pg?w @ﬁﬁeﬁ{gﬁ%gh%& | :water=9 :1:0.1):

NVR( CD30Dyiaz@pirobos Jupdesgne lydiachlaqrideo, 4. 36, 4 14, 4.00, 3.85-3.40, 3.20,

2. 35-1% 25711.8: RB0). 513(d1§910ilon$&har{3 nitharid] St r99 @50 )35 Exanpl e 3(133) (3R)-I

;/Pg;)r”bonym"dgﬁgﬁbl oxog%)p e%? n7:3§(PT914)5 i’oﬁ ég[%r i‘%ia % é[9§ é]&?rngg(é‘aﬁtresr70|3|5q'l3n40 -

hydrochl o B8€3.18, 2.50-2.20, 2.13, 1.80-1.30, 0.95, 0.88, 0.85.
Example 3{142)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-{tetrahydropyran-4-yl)methy1)-9-(4-(4-
20  methylaminocarbonylphenyimethyloxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

hydrochioride
TLC: Rf 0.55 (dichloromethane: methanol=5:1);
NMR(CD;0D): 6 7.82, 7.53, 745, 7.11, 5.20, 4.28, 4.11, 4.01-3.94, 371, 3.54-3.07, 2.91
2.50-1.70, 1.39-1.18, 0.95.

25  Example 3(143)
(3R)-1-butyl-2,5-dioxo-3-((1R)- I-hydroxy- 1-(tetrahydropyran-4-ylymethyl)-9-(4-(4-
methylaminocarbonylphenoxymethylyphenyimethyl)-1,4,9-triazaspiro[5.5Jundecane

k4

hydrochloride
TLC: Rf 0.61 (dichloromethane: methanol=5:1);

30  NMR(CD;0D): & 7.77, 7.59, 7.57, 7.04, 5.21, 437, 4.11, 4.08-3.90, 3.76, 3.54-3.12, 2.89,
2.51-1.70, 1.39-1.18, 0.95.
FExample 3(144)
(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-(tetrahydropyran-4-yl)methy!)-9-(4-(4-carboxy-
2-chlorophenoxy)phenyimethyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochleride

35 TLC: Rf 0.43 (dichloromethane:methanol=5:1),
NMR(CD-0D): o 8.14, 7.95, 7.60, 7.12, 7.11, 437, 4.12, 4.06-3.92, 3.75, 3.57-3.20, 2.51-
1.71,1.40-1.17,0.95
Example 3(145)




TLC: Rf 0.30 (dichloi-oniethane:niethanol :water=9: 1:0.]); -91 NNM CD30D):
5 7,58, 7.15, 708, 4,36, 4.14, 400, 3,76, 3.59, 3,55-3,40, 3.20, 2.55-120,
2.1-3, 205 -1,85, 1,8 0-1.3 0, 0- 95 0~828, 0.85, Exanple 3(134)
(3R) -1 -butyl -2, 5-di oxo-3-((IR)-I-hydroxy-2-ethyl butyl)-9-(4-(4- 5

i sopropyl am nocar bonyl phei i oxv) phenyl methyl )-1,4,9-ti-|azaspiro[5. 5] undecane
hydrochl oride TLC. Rf 0. 27 (dichl oronethane -. rret hano I ~ water--9 -. 1:

360- 140, R 0 2ot s @R?Wﬁ%w-17g%%hﬁf%?*m@-%%*ﬁn”%@‘b 9‘*%84 10 Exhnpl e
3(135) (refrﬁzwlparbalﬂxlﬁmwo\%z meéi%l?iéfshf("@fiﬁphﬂlw&ﬁlwyL%%ﬂh%ﬂlsb'ﬂ@[é| vrglecane( 4- ( 2-

hy d rox fehpmdenocar b onyl ) phenoxy) phenylmethy 1)- 1, 4,9-triazaspiro [
5.5 1 u Z‘aaég{lfe gwj chI oride TLC ~ 0, 2 5 (dichloronethane:
met hanol 0.3y (dighloggmethane: methguRlCrHoD) . 6 7.88, 7.59, 7A6, 7M 4. 37,

4. 14, 540 INMBR({TD,0D}, § 3.90731340,073,6588, 6R114,29, 2,18, 5.623504302, 2,6143.53.38(5,1. 3

0, 0,95 0 , 6 l e 3(130

(3R)- I -but qff,&l?ﬁ-&ﬁ& %-95??%)- - h§/dr oxy- 2- et hyl but yl ) - 9 (4- ( 4- (2-

i -net box@@Ma@lnépar bonyl ) phenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] unde
l,0r 4 LC Lchl { : X ter--9:

175, 39 ORI ot (G gt S0 g 1

3,56, 3, BecBoplgnogy)pRenyBnatdyl)-124,8arizzasiro 5 Sundecape hydawhlondes, 0. 89, 0, 86,

Exampe 31(L]@7ﬁf @53 (cﬁcl&ron‘lethalﬁb”r)yéthﬁml% 1' d I 0x0-3 - ((I R) I

- hydr oxy eth r?)
| het 1 1 o ;99>% S 4 ASPo%4. 4 B i H St R frane 251118
hydrochlqmgde TLC 0, 40 (d ichloroi-nethane -. nmethano 1: water=9: 1. O

- 1) NTIV%CDB?D%: 2748 7-21, 7.12, 7.05, 6,97, 431, 4.13, 3.99, 3, 90-340,

3,79, 3 123) 0, 2,13, L80-1.30, 0.95, 088, 0.85. 30 Examp | e 3 (13
8) (3 R)-(3R)Buttylt2, 2 doxoeB- ((d)R)}-l lﬁdrc(x@él.l Rpt{aﬂydpdwdmeé(-yl)ﬁ}edtyh)ﬁ-l(#}l@@-yI) 9-(4

- (4-GRyrra, A |
et ey pHN oxgjl MR IRty 4 2 raesginnls flundecang ot or de
TLC. Rf Owdr@h '(ddlchl oromet hane: nethano |:water--9: 1: 0 ~ 1);

NNM CD, 30B)¢: 18 7 AB (didhiddmethahbmeliiolB: 87, 4,31, 4.13, 3,98, 179, 3.74,
3,60, 3,55-3A0
NMR(CD;0D): & 7.56, 7.48, 7.14, 7.10, 432, 4.12, 4.00-3.90, 3.69-3.14, 2.51-1.18, 0.95.
Example 3(148)
20  (3R)-1-butyl-2 5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-

(pyrrolidin-1-yl)carbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane

hydrochloride

TLC: Rf 0.69 (dichloromethane: methanol=5:1);

NMR(CD;OD): & 7.59, 7.58, 7.14, 7.08, 4.36, 4.12, 4.06-3.91, 3.75, 3.61-3.17, 2.51-1.69,
25 1.41-1.17, 0.95.

Example 3{149)

(3R)-1-butyl-2,5-dioxeo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-ylymethyl)-9-(4-(4-

methylcarbonylamino-2-methoxy-5-chlorophenylmethyl)phenylmethyl)-1,4,9-

triazaspirof S.5Jundecane hydrochloride
30 TLC: Rf0.73 (dichloromethane:methanol=5:1};
NMR(CDsODY): 8 7.44, 7.43, 7.34, 7.16, 430, 411, 4.05-3.90, 3.79, 3.73, 3.53-3 14, 2.49-
1.69,2.17, 1.38-1.21, 0.94,
Example 3(150)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-
35  methylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane

hydrochloride
TLC: Rf 0.59 (dichloromethane:methanol=5:1);

_ 04 .



35 3,17, 2 ~50-2.20, 2 - 13, 2.05-1.85, 1 - 80-1,30, 0.95 0,88, 0
- 85 Exanple 3(139)

(3R) -1 -butyl -2 dioxo-3-((|R)-I-Iiydi-oxy-2-et|iy|butyl)-9-(4-(4-isopropyla
|||etI|oxyphot|oxy)phenyInetliyl) 1,4,9-triazaspiro[5.5]uiidecane

hydrochl oride -92 TLC. Rf 0.45 dlchloronethane net hanol : water=9:1:0.1 )

375, 3 B DOty §9 2 f ’2%5 587583 307 2 %67 6 95750 85 % @

Exanpl e 32@1))1750 95.
(3R) - 1- bu@‘yalmge§(1@_§)xo 3-((1R) - 1- hydr oxy- 2-et hyl butyl)-9-(4- (4 (2- hydroxy

1 1 Azaspi (809 BRI YA RSRNFHE ] FEAsefory o methy)-5-Go--

(dl Chl&l’ Odﬁ'Bﬁhhﬁﬁﬁnddﬁﬂid’lamhbmkwdrsdin@phe&l&ktthﬂ@@Eﬁﬂi@iroB Slucane 59, 7. 58,
7. 4.32 4 13 '3.99, 183, 3.74, 3.72, 155-3.40, 10 3.52, 3.18,

2. 50 2] 20“3"1é0 HdE '80-1.30, 0.95, 0,8 8, 0.85. Exanple 3(141)

(3R) - 1- buTiC- Rfogmmmofmmmha)emmynr oxy- 2- et hyl but yl ) - 9- (4- (4- (2- et hoxy

ethyl ani Ngﬁﬁ%@ 7%7”79&{]0?%'24%”9’%)&?@%@&@?@%'96(9'8 15293 255240,

triazaspir ecane hydrochl ori de (di chl'ororet hane:

nmet hanol : ?.'vé@eer:‘Q2100019)3 1. W(mw)l.ﬂBUﬂ%l, 7.50-7.45, 7.09, 6.97, 431,
413101991,5){33;n g33524 357 3.57-3.40, 3.38, 3.18, 250220 2.13,
1.80-1 0.8 Exanpl e 3(142) (3R)-1-buty

5- di oxo- 3(38011Fé)ut11 %9@4%@3 (ClBt)érlvbéiw@r ﬁwlﬁwmlmey}h@r%ﬁ f4-9 (4-(4- 20

net hyl am Iﬂe@lgrahﬁﬁwdaltmnP@myﬁ 1mb@m)£lfhemm Nyl aetthytaspite] % juteciieazaspi ro [
5.5 ]undec%ne hégr ochloride TLC 0.55 (di chl or onet hane: net hanol =5: 1)
NIVR(CD3 7.53, 7.45, 7.11, 5.20, 428, 4.1 1, 4.01-3.94, 3.71,

3. 54-3. OTILQ Eﬁo 35 2clB@rofori#Omethad@=10:18, 0.95. 25 Exanple 3(143)

(3R kb o }

R L. hjsd;’lgg((/h{(ﬁl)'s réﬁ%g%%?ggﬁ444§)4lgh4lo9 380,364343 3?% 325, 295, 2.60
|nocarbon%rllwﬂe%kﬁonbﬁ"wll)opolﬁ’ényl methyl)-1,4, 9-tri azasp i ro[ 5.5
]undecaneExmrggggtghg)rl de TLC. Rf 0.61 (d| chi or omet hane: met hanol =5: 1); 30
NVR( CD3 DL)( 7.04, 21, 4.37, 4.11, 4.08-3.90, 3,76,
3. 54- 3. 123R- lglg,ltyl %SgiquP 37~@(le 13]@1(110@281 ~(tgirafydropyran-a-ylymethy1)-9-(4-(4-

cyclopropylmethylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-

20  tniazaspiro[5.S]undecane hydrochloride
TLC: Rf 0.58 (chloroform:methancl=10:1),
NMR(CD,0OD): 6 7.61, 7.52-7.46, 7.09, 6.97, 431, 4.12, 4.00-3.85, 3.83, 3.70, 3.60-3.20,
2.60-2.30, 2.20-2.00, 1.90-1.80, 1.70, 1.50-1.05, 0.95, 0.55-0.50, 0.30-0.27.
Example 3(154)

25  (3R)-1-butyi-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-
cyclopropylmethylaminocarbonyl-2-methoxyphenylmethyl)phenylmethyl)-1,4,9-

triazaspiro[ 5.5 Jundecane hydrochloride

TLC: Rf 0.63 {(chloroform:methanol=10:1);

NMR(CDsOD): 6 8.02, 7.47, 741, 7.37-7.33, 720, 4.28, 4.10, 4.02, 4.00-3.85, 3.86, 3.70,
30 3.60-3.35, 3.30-3.20, 3.07, 2.60-2.30, 2.10-1.95, 1.90-1.75, 1.65, 1.50-1.05, 0.93, 0.52-0.48,

0.29-0.21.

Example 3{155)

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

methylaminocarbonyl-2-methoxyphenyimethyl)phenylmethyl)-1,4 9-triazaspiro{S.5 Jundecane
35  hydrochloride

TLC: Rf 0.58 (chloroform:methanol=10:1),

NMR(CD;OD}): 6 7.45-7.40, 7.35-7.31, 7.20, 4.30,4.11, 4.02, 4.00-3.90, 3 86, 3.70, 3.50-3.10,

2.90, 2.50-2.15, 2.10-2.00, 1.90-1.80, 1 .65, 1.50-1.10, 0.94,

-95 -




Exanmpl e 3(144) (3R)-1-butyl-2,5-dioxo-3 -((1 R)-1-hydroxy- |

- (tetrahydropyran-4-yl)nethyl)-9-(4-(4-carboxy-

2- chl or ophenoxy) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de
35 TLC. Rf 0.43 (dichloronethane: net hanol =5: 1); NVR(CD3OD): 6 8.14, 7.95,
7.60, 7.12, 7.11, 4.37, 4.12, 4.06-3.92, 3.75, 3.57-3.20, 2.51- 1.71,
1.40-1.17, 0.95. Exaniple 3(145) -93 (3R)-I-butyl-2, 5-dioxo-3-((]

R) - 1- hydr. XY ﬁ]?% a)iydropyran-4-yl)methyl)-9-(4- (4-

met hyl ca = 2- met hoxyphenoxy) phenyl nethyl )-1,4,9-triazaspiro[5.5

] undecand3Rhydutsd odice- M@‘?ﬂfhﬂif@@ Kﬂ?tdeHmmﬁﬂﬁelmlhaﬁéi(% 1), 5
gl( %33[)%_ ()(nﬁ)r%logi%uil ;1%«%1)’190@19 et@o%heﬁo%pheﬁygﬁeth%z 1]49%&23&0?95]&1(1@%%3 67,
(3R) - 1- bdwgrachlosidgi oxo- 3- ((1R) - 1- hydr oxy- I-(tetrahydropyran 4-yl ) met hyl ) - 9-(
4- (4- 5br omapheMoxy Jddhe Btk weh&yhnoid5.4).9- tri azaspi ro[ 5. 5] undecane

hydr ochl qr 3 i ghl.o n N D: 5
7 54, 7. M%Cégoggc@i’%ﬁsz "’Eﬂqlg% 6%39 %9@4‘? 153”%1%3%475) §%=1% 80%0%3%5)
0.95. Exan,e.131.47)1. $S3R)681-1t50tyl4 2,9% -dioxo-3 -((1 R)-1-hydroxy-

-(tetrah I ODYI 8N+ -yl )methyl)-9-(4-(4 - 15

( nor pho] i"H=4~ onyl phenoxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydr ochl ciBR)jé -btyd: 2, Ridio@o64((( B)-d Hiydraxyelt-tamahyd matyhanélyDSietty))-9-KMR¢-CD30D) : 5
Exg ?rpl (73 );rafz'rgmgcz;rgany‘} ﬁ%eth%x%enéxﬁgﬁe%y%eth;‘l) Q,g4',§—'tr:la%aslﬁro?§i'5fungi§eang' 95.
(3R) - 1- bd\‘)’;‘rﬂc losidgi oxo- 3- (( 1R) - 1- hydr oxy- | - (t et r ahydr opyr an- 4- yI)rret hyl ) - 9- (
4- (4- (PYI© Rf 0 66l{chlbrdfoym! metb@idpeny);p henoxy) phenyl met hyl)-1, 4

(9d|t I:Ihf1 é?i‘%ﬁ%ﬁé‘g ]ﬁzdnigi 59215’ quﬁ/&%{ﬁ@@ﬁ? 51 g%asf@lz’?“ g%’ &, 21?2 7.983-%- 36,

4.12, 4. %}0379512,-2307,518 162; B84,1.89,915021.69,1.2&9.95. 41-1. 17, 0,95. Exanpl e
2, 5- di oxo- 3- ((1 R) - 1- hydroxy I

3( 14%%5 3# quut yl -

~(t et Pahy BB EN- 4- yi ) met hyl ) - 9- ( 4- ( 4-

met hyl caerﬁnlyhngmb onteltBedBs 6- chl or ophenyl net hyl ) phenyhnet hyl ) - 1, 4, 9-
Example 3(158)
(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-(tetrahydropyran-4-ylmethyl)-9-(4-(4-(2-
methylpropyl)aminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-

20  triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.67 (chloroform:methanol=5:1);
NMR(CD;0OD): & 7.60, 7.52-7.44 7.10, 6.97, 431, 412, 4.06-3.86, 3.82, 3.71, 3.60-3.00
2.52-2.36,2.28,2.18-1.62, 1.50-1.18, 0.97, 0.93.
Example 3(159)

25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl}-9-(4-(4-(2-
methoxyethyl)aminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-

3

triazaspiro[ 5.5 Jundecane hydrochloride

TLC: Rf 0.79 (chloroform:methanol=5:1);

NMR(CD;0D): § 7.61, 7.52-7.44, 7.09, 6.97, 431, 4.12, 4.07-3.86, 3.82, 3.71, 3.57, 3.57-
30 3.08,2.52-236,2.28,220-1.92, 1.84, 1.69, 1.50-1.12, 0.95.

Example 3{160)

(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-

isopropylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[S.5Jundecane

hydrochloride
35 TLC: Rf0.51 (chloroform:methanol=10:1);
NMR(CD;0D): & 7.84, 7.59, 7.14, 7.07, 436, 4.19, 4.12, 4.06-3.90, 3.74, 3.57-3.15, 2.54-
2.26,2.16-1.16, 1.24, 0.95.
Example 3(161)

-96 -



triazaspiro[5.5]undecane hydrochloride 30 TLC. Rf0.73 (d

1chl or onet hane: net hanol =5: 1); NVR(CD30D): 5 7.44, 7.43, 7.34, 7.16, 4.30,
4.11, 4.05-3.90, 3.79, 3.73, 3.53-3.14, 2.49- 1.69, 2.17, 1.38-1.21, 0.94.
Exanpl e 3(150) (3R)- | -butyl-2, 5-dioxo-3-((1 R- |

- hydroxy-1-cycl opentyl net hyl )-9-(4-(4 35

nmet hyl am nocar bonyl - 2- net hoxyphe) ) oxy) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5.5]un

R Coony S 62 SGiche S (Tpyh - EUS R RIRLEAS A IR RAGHE: o %, o
3. 53-3. 07metj1y%opylﬂnggacgr@ylp@eg@(y)mmeéh)gl 15119} tnazasplro[S S]undecane

(3R) - 1- bu mgﬂ&ldy 0XO0- 3- ((1 R) 1 hydroxy I

-(tetrahydr ran 5 methy 1 ami nocarbony | pheny
| car bo nyﬂvg 8999 (‘ﬁlil@l"l?@l“)mf haBPl 0(1 i azaspiro [5 - S ]Jundecan e

71T B g e A a2 i’%"’ 500 3. 00, 3 80 3603, 10, 285, 7
2.55-2. 4022;222%415 ‘?%6 Oz‘}‘%o 1.90-1.80, 1.70, 1.50-1.20, 0.96. 10 Exanple
3(152) (3Bamplbotp232, 5 -dioxo-3 -((1 R)-1-hydroxy-I -cycl opentyl methyl)
-9-(4-(4 y

| am nocar r%hl bl’rl'][é cdé? {lahle}rl’r’g/dlr?re"f' M rallydiobwfi eth¥12)P5(45(]4u(%decane
hydr ochl omeﬂ»exsre_kiylaﬁino@ar@oayl hoxsﬁf’hﬁﬂmmmﬂhdNo?-ﬂl@aSQWO[iS]HWR(@E)sCD) 5
7.97- 7084hyd?og}§omfe 48 4 15 4 00 3.80, 3.60-3.45, 3.39, 3.25, 2.95, 2.60-
2.10, 1.95-1.80 arrple 3(153) (3R - 1

_butyl - 2, BLEi Bk 9-5§ (gl(lqm@)rngmﬁg}@p@,lx}o

-(tetrahYWOm ¥l 8 knet Byl 7.69- '(44(?467 435, 4.12, 4.05-3.90, 3.73, 3.56-3.20, 3.37,
cycl opr opi)! Jg,qy ﬂgl Qiﬁz}r nyl - 2-'nmet hoxyphenoxy) phenyl net hyl J- 1, 4, 9-" 20
triazaspi QF% gnde drochloride TLC. Rf 0.58 (chloroform met hanol
10: 1); NER(REGD)E3)b 7.61, 7.52-7.46, 7.09, 6.97, 4,31, 4.12, 4.00-3. 85,

0, 95,1, BTy BB sy ) Ry ot Ry oyt e nertt (94 O

(3R)-|-budryrlethzylEouvlam(@a(b(omﬂphqndxymh@Rymeﬂ(w)et A Shyideaspy o s Janddcpmet hyl ) - 9- (

g E:I40 ro }(droc Oﬁ]cgem nocar bonyl| - 2- rrethox henyl nmet hyl ) phenyl net hyl )-1,4,9
Y P p)f‘ gSO (chloroform: m%thano] 10:1); yp y yiip y y

NMR(CD;0D): & 7.85, 7.61, 7.14, 7.08, 436, 4.12, 4.05-3.90, 3.74, 3.57-3 23, 3.21, 2.58-
20 231,2.15-1.16,0.96, 0.95.
Example 3(164)
(3R)~1-butyl-2,5-dioxo-3-((1R)}-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-
methylaminocarbonylphenylthio)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochloride
TLC: Rf 0.32 (dichloromethane:methanol=10:1});
25 NMR(CD,0OD): & 7.77, 7.56, 747, 7.39, 436, 4.12, 4.08-3.88, 3.74, 3.60-3.10, 2.90, 2.55-
2.25,2.20-1.60, 1 56-1.15, 0.95.
Example 3{165)
(3R) —  l-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-carboxy-3-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
30  TLC: Rf 0.44 (chloroform:methanol=10:1);
NMR{(CD,0D): 6 7.88, 7.64, 7.18, 6.80, 6.57, 4.36, 4.00, 3.99, 3.86, 3.70, 3.60-3.40, 3.38,
3.30, 2.65-2.20, 2.10, 2.00-1.75, 1.70-1.10, 0.95.
Example 3(166)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cycloheptylmethyl)-9-(4-(4-carboxy-3-
35  methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[S.5Jundecane hydrochloride
TLC: Rf0.41 (chloroform:methanol=10:1),
NMR(CD;0OD): & 7.86, 7.62-7.59, 7.20-7.16, 6.80, 6.56, 436, 4.15, 4.00, 385, 3.70, 3.60-
3.40, 3 30-3.10, 2.60-2.30, 2.20-1.80, 1.75-1.10, 0.95.
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triazaspiro[ 5. 5] undecane hydrochloride TLC. Rf 0.63 (chloroform

met hanol =10: 1); NVMR(CD3OD): 6 8.02, 7.47, 7.41, 7.37-7,33, 7.20, 4.28, 4.10,
4.02, 4.00-3.85, 3.86, 3.70, 30 3.60-3.35, 3.30-3.20, 3,07, 2.60-2. 30,
2.10-1.95, 1.90-1.75, 1.65, 1.50-1.05, 0.93, 0.52-0.48, 0.29-0.21. Exanple

3(155) (3 R- | -butyl-2,5 -dioxo-3-((1 R -1-hydroxy- |

(tetrahydropyran 4- yI)rrethyI) -9-(4-(4 nmethyl am nocarb

onyl - Phgkhyi methyl)phenyl nmethy ) -1,4, 9-trig zaspiro[ 5.5 ]Ju
ndecane oride TLC. Rf 0.58 (chloroform net hanol

NVR( CD3 0§ R)-8-Uptyd s, Fdiparo-37((3B)-1-tydroxy- b etrahygrepyrap-4-y ) nptind)- gz{“d@ @7290

i 2(6) 1318@mgéﬁg§90@l&9nmc¥rb%l) 21@&?@xy%§en&y%ﬂreﬁyl%thyl) 9Q-dl. 80, 1.65,

(3R -1 - bdfl?ﬂFaaSQ’“ﬁSeﬁ?%C%‘%fFﬁ)C ik’“ﬁlﬁdr oxy-| - (tetrahydropyran-4-yl)nethyl)-9-(
4-(4-5  TLC: Rf0.62 (chloraform:methanol=10:1);

hol b t 9t 5.
SRR YA L A e %f%"f%"#be%"%)p o Har b Shes 2ndi 7055 69 20,
NVR( CD3DDR).60-8.30, 5.20-270020,9071.15,,1.65, 050- 161(9@ 9740296, 411, 4.01-3.86 , 3.80,

3. 80-3. 18, 3, 03 1230, 216-1.92, 1.85, 1.68, 1.52-1.14, 0.95 . Exanple 3(157)
3R)-1-b
(5 dl) 0X0- :{3@1Ft)ui)ll-?h@fdrqmyl-((lBﬁét@éﬁy@rbﬁwwdmmgnﬁwﬁwe)h}@) p44¢(4- 10

' sopﬁgpyl 10 ropylmethylaminocarbon hen Imethyl)phenylmethyl)-1,4.9-triazaspiro[5.5undecane
am nocarhb P fy t %xlyp enoxy%ghe %’) -y , 4, ﬁ)trl azasplpro[S %Unundélcane

hydr ochl dW ER§3 *FL@C .66 (chl oroform nmet hanol 5 1); NVR(CD3OD): 6 7.59,
7.92-7.4211.0. M3Q§&%roﬂxﬁﬂmetﬂaﬂﬂoﬂ 4.06-3.85, 3.82, 3.72, 3.60- 3.10,

2522 0 08 s B B S 10 1368 9 IS sl )
5- di oxo0- 3k (1,11R)8; D-93y al5-0/48, 020 Efahydropyran 4-yl ) met hyl) - 9- (4 (4-(2-
met h)ﬁl profg}/l am ne rbonyl - 2- met hoxyphenoxy) phenyl net hy] ) -1, 4, 9- 20
triazaspi cane hydrochloride TLC. Rf 0.67
(chl or of dﬁ%ﬁéﬂhﬂfﬂ)ﬁ-ﬂ@@ﬂ -(AWRIR( €ndapy - 1-syclopatylmesp)2-84(4-7. 10, 6. 97, 4. 31,
4.12, 4. %etﬁyl%ﬁnno’e%%on?lpﬂényl%e&?t}ﬁ%ylme’th?ﬂ? 124, $Briaz@sp{ 5 2jubdedanB 2,
1.50-1.18, ydroc%?onde
TLC: Rf 0.51 (dichloromethane:methanol=10:1);
20 NMR(CD:OD): § 7.73, 7.50-7.43, 7.37, 7.31, 432, 4.07, 3.98, 3.98, 3.73, 3.58-3.35, 3.37,
3.12,2.89, 2.51-2.04, 1.95-1.76, 1.76-1.06, 0.94,
Example 3(370)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-
methylsulfonylamino-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro( 5. 5Jundecane
25  hydrochloride
TLC: Rf 0.44 (dichloromethane:methanol=10:1};
NMR(CD;0OD): § 7.47, 7.04, 7.02, 6.91, 6.87, 429, 4.11, 4.03-3.87, 3.74, 3.71, 3.60-3.30,
3.30-3.05,2.99,259-2.20, 2.17-1.55, 1.55-1.10, 0.95.
Example 3(17]
30  (3R)-1-butyl-2,5-dioxo-3-{(1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-methylsulfonylamino-2-
methoxvphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.52 (dichloromethane:methanol=10:1);
NMR(CD-OD): § 7.46, 7.05, 7.03, 6.92, 6.87, 4.30, 4.14, 3.98, 3.75, 3.73, 3.58-3.35, 3.20,
3.18,3.00,2.52-2.18, 2.18-1.90, 1.68, 1.50-1.25, 1.04-0.88.
35  Example 3(172)
(3R)-1-butyl-2, 5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-ylymethyl)-9-(4-(4-
(pyrrolidin-1-yl}carbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane

hydrochloride
98-



Exanpl e 3(159) 25

(3R)-1-butyl -2, 5-di oxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4--yl)net hyI )-9-
(4-(4-(2- nethoxyethyl)am nocar bonyl - 2- net hoxyphenoxy)phenyl met hyl ) -1, 4, 9-
triazasp iro [5.5 ]Ju ndecane hydrochloride TLC. Rf O.

(chl orof orm net hanol =5:1); NVMR(CD3OD): 6 7.61, 7.52-7. 44, 7.09, 6.97, 431,
4.12, 4.07-186, 182, 3.71, 3.57, 3.57- 30 3.08, 2.52-2.36, 2.28, 2.20-1.92,

"2 o SR g By TR P Ay dr opyt an 4-y1 ) et hyl ) -9- (4 (4-

i sopr opyIWGB@OD@WWp%EﬁoB&y)?pHﬁeﬁWMtWyH)B1 %,12, 9-05¢3. 87 aspl; O[ B, B]adntleEane

hydr ochl 5 hj orm nethanol =10:1); NNIR(CD3OD): 5
7.84, 7. %ﬁjg 2]—%909&1%2 %Séj 606@} 12, 4.06-3.90, 3.74, 3.57-3,15, 2.54-

2.26, 2. Jr@wmm@3(1173’p4 0.95. Exanple 3( 161) -96 (3R)-1-butyl -2, 5-di oxo-3-( (I

R - | 5hy0tﬁﬁ>f>{ Bm&lt;,et TR () TV )—I’C?ttehwll})ﬁngmﬁ—ﬁln a@q thyl)-9-(4-(4-
rnet hyl pro nocar bonyl phéenoxy) phe%)I nmet’h -tri a aspi.ro[ 5. 5] undec

ane hydrra@%ylémna@aqh@eylwl@rwem@me@ﬁy aﬁlmhm%ky})a%r)-imzafylrog ectDD) . 6
8. 44, 785wdfochthridé. 15, 7.08, 4.36, 4.12, 4.06-3.90, 3.74, 3.58-3.17, 2.52-

2 27, 2. 3(162) (3R)-1-butyl-2, 5-dioxo-3-((|
| %9#30 ng%?“é@?‘g ‘EXE;‘#DL(F -’3(/1) rrzet ﬁw% 9- (Z {4 (2- oxo-3-
net hoxyetMIyM@DaO@Qr BGh8A, ) bt ol ) i34, 430, 4.20, 4.1, 4.00-3.90, 3.70, 3.60-3.10,

| et hyl 9 10 hydrochl ori de TLC. Rf 0.50
(onl 000t i Tt R 2B IE I PR R G 23 6. 43, 7. 86, 761, 7.14, 7,07

4.35, 4. Bxanpl@B(l3490, 3.73, 3.56-3.20, 3,37, 2.59-2,32, 2.15-1.16, O0.095.
Exanpl e 36#93)bulsl-2,5-di R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-
(3R)-I-ba(§3? o R oy o - & opyr an- 4- y1 ) met hy! ) - - (

4- (4- (2, Zmet y]ammocarbony]phenylcarbony]))}/)henylmethyg) 1,4,9-tnazaspird[5. S Jundecane
di nmet hyI Aydpydhddrideocar bony] phenoxy) phenyl methyl)-1, 4, 9- tr| azaspi ro[ 5. 5] undec

e BIOCEEBIREL 06 QLS o b B etpol = 10, 17

3.57- 3. 23IMR(ED;0P)58-7.96-7.84, 7.77, 4‘48, 4.14, 4.05, 3.80, 3.60-3. 40 3 30 205 2 60-2.30,
2.10, 1.80-1.50, 1.45-1.25, 0.95, 0.88, 0.85.
Example 3(175)
(3R)-1-butyl-2,5-dioxe-3-((1R)-1-hydroxy-2-ethylbutyl)-S-(4-(4-carboxy-2-

20  methylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.32 (dichloromethane:methanol=10:1),

NMR(CD;0D): § 7.97, 7.85, 7.60, 7.05, 6.92, 4.34, 4.13, 3.95, 3.85, 3.60-3.40, 3.49, 330
2.60-2.30, 2.28, 2. 10, 1.80-1.50, 1.45-1.25, 0.95, 0.88, 0.85.
Example 3(176)

25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-2-ethylbutyl)-9-(4-(4-carboxy-3-
methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5)undecane hydrochloride
TLC: Rf 0.37 (dichloromethane:methanol=10:1);

NMR(CDs0D}): & 7.87, 7.65, 7.18, 6.79, 6.57, 436, 413, 400, 3.85, 3.70, 3.60-3.40, 3.49,
3.30, 2.70-2.40, 2.10, 1.80-1.50, 1.45-1.25, 0.95, 0.88, 0.85,

30  Example 3(177)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl}-9-(4-(4-carboxy-
2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochloride
TLC: Rf 0.60 (dichloromethane: methanol=5:1);

NMR(CD;0D): § 7.75, 7.67, 7.49, 7.09, 7.01, 433, 412, 4.06-3.90, 3.82, 3.74, 3.62-3.15,

35  252-1.18,0095.

Exaniple 3(178)

(3R)-1-butyl-2,5-diox0-3-((1R)-1-hydroxy-2-ethylbutyl)-S-(4-(4-carboxy-2-

chlorophenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrachlaride
-99.
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20 2.31, 2.15-1.16, 0.96, 0.95. Exanple 3(164) (3R)-1-butyl-2, 5-dioxo-3-((!
R)- | -hydroxy- | -(tetrahydropyran-4-yl)nmethyl)-9-(4--(4 nmethyl ami

nocar bonyl phenyl t hi o) phenyl nethyl )-1,4, 9-tri aza sp iro [5.5 Jundecan e
hydrochl oride TLC. Rf 0.32 (dichloronethane: nethanol= 10: 1); 25
NVMR(CD3DD): 6 7.77, 7.56, 7.47, 7.39, 4.36, 4.12, 4.08-3.88, 3.74,

3.60-3.10, 2.90, 2.55- 2.25, 2.20-1.60, 1.50-1.15, 0.95. Exanple -3065) (3R

1- but yI - FL&: REGAD. Eicharpynedang Bedyorl 8 opent yl met hyl ) - 9- ( 4- (4- car boxy- 3-
met hoxypmem mna)w RBONYISE- 144, 941 ¥ a2asplr Of3, 5] Endecaheshydoactd, arisde 30
TLC Rf | = 10: 1); NVR(CD3DD): 6 7.88, 7.64, 7.18,
6.80, 6. 6@3 %? @gg“@@r@ 3.70, 3,60-3.40, 3.38, 3.30, 2.65- 2. 20,
2.10, 2. (maﬁmwmg)?o 1.10, 0.95. Exanpl e 3(166) (3R)-1-butyl -

5- di oxo- ﬁ‘%ﬁ ﬁ% f{@!&@éyﬂm ?ﬁ%@%@@ﬁtéﬁnﬂ%ﬁ&)’)'ar@ Lﬁlgﬁh‘%’l&% gs’ggxmfm 235

nethoxyp rochlori de

azaspliro
TLC Rf @hwlop(hchylmedfycb)rphtnmﬂhahou %ﬁerlaz)asplmn@@(SEtmb@ne kﬁfdm®6>rld¢ 62-7. 59,

7,20-7.1 14-991)3. 85, 3.70, 3.60- 340, 3.30-3 10,
2" 60-2. 3?“65‘3% Og(éj%"rém%a“é‘m%ﬁ’ i El)g7l)Exa le 3%67) (3 R) - 1- but

5- di oxo- Mi@@@hy&j?éﬁy?l@(?ét’f’réh?d?éay?a%rﬂﬂ/Jﬁ 1‘9}9?)3@5,(31.6@-@ 321j
di rnet hylzrymyabammqwm@w 94 2-greblexyphenoxy) phenyl met hyl)-1, 4

tri ai(gspl rof un ecane hydrochl oride 5 TLC. Rf 0.62
(chl oY of & =] 0" 1); NWR(CD30D): 6 7.59, 7.53, 7.47, 7.10, 6.96,
411 S(l) 147§§31ﬂ~gg@d3 53%1101&8@11{)31 Eero&y@OetByIB&yl) R(H0t- &%&yl&r&ﬂry&nﬂﬂo 2-

(3R) - 1- bLIR%t/lFOXi{ 550 nge ]I Tgl)phény?metﬁyl)ﬁxf g?nazasélro??)ﬂundecane hydrochloride
R) - 1- hydﬂ@Cy-Hf-O(&Ce@d_lcﬂumrdmemynamemaybI):ﬂﬂéb hyl)-9-(4-(4 10 _ _
o158t SRATEL AT 958, 980 mbep e hecy aos ) 416, 8y geashlrol
NVR( E230B)20, 8.50-279). 271746,8071.3% 0.92, 887, @831, 4.11, 4.08, 4.04-3.89, 3.72,
3. 54- 3. Ofxat {'%031§. 15 1 08, 0.94, 0.54-0. 48 0.29-0.24. 15 Exampl e 3(169)
(3R)-1D (33) 1 butyl 2 5 leXO 32 (((1R -1 hygx%g({r %erlll:atlh;;ﬁ}r/ggy?)pg?ﬁ %éll rr’rneettl?}r){sulforlyfaﬁ'ur(n;1 2-
chlorophenylmethyl)phenylmethyl)-1,4,9-triazaspiro[ 5.5 ]undecane hydrochloride
TLC: Rf ¢.55 (dichloromethane:methanol=10:1);
20 NMR(CDsOD): & 7.49, 7.32-7.24, 7.14, 430, 413, 4.10, 3.95, 3.70, 3.60-3.40, 3.50-3.20,
2.96,2.60-1.90, 1.65, 1.50-1.20, 0.98-0.90.
Example 3(182)
(3R)-1-butyl-2, 5-dioxo-3-((1R)- 1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-carboxy-
2-chlorophenylmethyl)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochloride
25  TLC: Rf0.40 (dichloromethane:methanol=10:1);
NMR(CD;OD): § 8.00, 7.88, 7.47, 7.38, 7.34, 433, 4.23, 4.11, 4.05-3.90, 3.75, 3.60-3.10,
2.50-2.00, 1.90-1.80, 1.70, 1.50-1.20, 0.94.
Example 3(183)
(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-2-ethylbutyl)-9-(4-(4-methylaminocarbonyl-2-
30  methoxyphenylmethyl)phenylmethyl)-1,4,9-triazaspiro[S.5Jundecane hydrochloride
TLC: Rf 0.37 (chloroform:methanol=10:1};
NMR(CD,OD): § 0.85, 0.87, 0.93, 1.28-1.80, 2.09, 2.23-2.49, 2.90, 3.17, 3.38-3.53, 3.72,
3.86,3.96,4.02 412,429 720,732, 7.33, 7.40,7.44.
Example 3(184)
35  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methy!)-9-(1-(4-
methylsulfonylaminophenyl)-3,5-dimethylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[ 5. Slundecane

dihydrochloride

TLC: Rf 0.33 (dichloromethane: methanol=10:1),
- 100 -



met hyl am nocar bonyl phenyl nmet hyl ) phenyl met hyl ) -1, 4, 9-tri azaspiro[ 5. 5] undecane
hydrochl oride TLC. Rf 0.51 (dichloronethane: net hanol = 10:1); 20 NMR(CD30D):
8 7.73, 7.50-7.43, 7.37, 7.31, 4.32, 4.07, 3.98, 3.98, 3.73, 3.58-3.35,

3.37, 3.12, 2.89, 151-2.04, 1.95-1.76, 1.76-1.06, 0.94. Exanple 3(170)
(3R) - 1-butyl -2,5-dioxo-3-((1

R) - 1- hydr oxy-1-(tetrahydropyran-4-yl)nethyl)-9-(4-(4- nmethyl sul fo ny |I am

no- 2- met ) thyl) - -1r] spj ., - e. 25
hydr ochl M%ﬁj%ﬂdg t}d‘% Iztg?dit‘]& |%ﬂ%#@%ﬁﬁ@:h@ﬁa@dfégoi.-ig’;’%rdwgz?%[g%%?:“os
7.47, 7.0240 2922 18-0¥2, b4B7,1440286, 4.11, 4.03-3.87, 3.74, 3.71, 3.60-3.30,
33030 gpl 9-2.20, 2.17-1.55, 1.55-1.10, 0.95. Exanple 30 30
(3R) - 1- buty x0- 3- ((1R) - 1- hydr oxy- 2- met hyl propyl ) -9- (4- (4-met hyl sul fo
nyl am no- @R)ﬁebllmlx%fé di@i%x%lﬁﬂelﬁh roxveiﬁg)iyjbx&ylwe(élt(ﬂr azaspi ro [5.5

] undecane v hgh R AEQAYBE DB ) IRERAR hel) ;
AVR( 06356‘05;\}3%91'}%&@1%‘%&3;%0%][Jﬁteg)gm%a A gh&zt Ig(% yB! 1]’_4 asnﬁ 1'%% Cﬁ%und%@ale

3. 58- 3. 35hydgoghdoride1g,  3.00, 2.52-2.18, 2.1 8-1.90, 1.68, 150125

é) Oif g 38rLé5RE6ta t&}ﬁ%x%g&%)méﬁﬁhoiiigql §yl - 2| )590“ ZX?43 ((1 I

r OXvy- e ro ran- rro i di n-
Ry e el b S oRy i -] LBt )o & Gl b P Lok 8B b 2 s e
hydr ochl os. Bgls 5398, ?”5'L£99Rf 08.438, 4chl orof nEMm7 46UIENRI4s5: 1); NVR(CD3CD): 6

7.49, 7.29 7.16 7,00, 6.97, 4.31, 4.12, 4.05-3.87 , 3.79, 172, 3.64-3.08,
2. 52- ?2%——&1—3&162 1.50-1.16, 0.95. Exanple 3(173) 5 (3R)-I-butyl -

5- di ox_0- BRO{I-R)tyl-2, ﬁv:kﬂmmsf-(([IB()tlehyhmimtlgymm}d)-@-(\;‘:L()Znaethg*y)—49-(4-(4-

met Ey: )amlﬁgﬁlg[sg%%{él at%m%?h%%@{b l %WL%%P@E%SB}W géS]ﬂ%C?nﬁydé?ciﬁoride

(chlorofoIhC Rﬁﬂﬁéﬁ@p omunmhgmzl @)% 6 7.85, 7.69, 7.49, 7.38, 7.34,
4.30, 4. 2QmEcC [fﬁ @07‘@4 9)0@4 37 a9, 6 @z &g B.414h 4 {0 3208 394, % PO92%329 44 23 1@
1. 80, (174) (3R) 1-butyl -2, 5-di oxo- 3- ((

@ 70, 1.5 5%
R S0 A D29 021y | B 0SS AR S
met hyl am pegasibamg7phenyl car bonyl ) phenyl net hyl ) -1, 4, 9-tri azaspi ro[ 5. 5] undeca

ne (35)-1-butyl-2,5-dioxo-3-(2-methylpropyl)-9-(4-(2-methoxy-4-

methylsulfonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.57 (dichloromethane:methanol=10:1);

20  NMR(CD;0D): & 7.45, 7.05, 7.03, 6.92, 6.87, 430, 4.00, 3.85-3.72, 3.74, 3.50-3.34, 2.99,
2.44-2.12,1.84-1.32,0.95, 0.94, 0.93.
Example 3(188)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyi)-9-(4-(4-
methylsulfonylamino-2,6-dimethylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5 SJundecane

25  hydrochloride
TLC: Rf 0.41 (dichloromethane:methanol=10:1);
NMR(CD-0D): 6 7.48, 7.04, 686, 430, 4.11, 403-3.90, 3.72, 3.55-3.13, 297, 250-1.15,
2.07,0.95
Example 3(189)

30  (3R)-1-butyl-2,5-dioxo-3~((1R)-1-hydroxy-2-methylpropyl)-9-(4-(4-carboxy-2,6-
dimethylphenoxy)phenylmethyl)-1.4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.33 (chloroform:methanol=10:1);
NMR{(CD;0D): & 7.82, 7.50, 6.86, 430, 4.13, 4.00, 3.85, 3.60-3.40, 3.20, 3.19, 2.50-2.00,
2.14,1.70, 1.50-1.30, 0.95-0.92.

35  Example 3(190)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yDmethy!)-9-(4-(4-carboxy-
2,6-dimethylphenoxy)phenylmethyl)-1,4, 9-triazaspiro[ 5. Slundecane hydrochloride

TLC: Rf 0.20 (dichloromethane: methanol=10:1);
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hydrochl oride 15 TLC. Rf 0.40 (dichl oronet hane: net hanol = 10: 1); NVR(CD3CD):
6 7.96-7.84, 7.77, 4,48, 4.14, 4.05, 3.80, 3.60-3.40, 3.30, 2.95, 2.60-2.30,
2.10, 1.80-1.50, 1.45-1.25, 0.95, 0.88, 0.85. Exanple 3(175) (3R)-1-butyl-

5 -dioxo-3 -((1 R -1-hydroxy-2-ethyl butyl)-9-(4-(4-carboxy-2- 20

met hyl phenoxy) phenyl net hyl )-1, 4, 9- triazaspiro[S 5] undecane hydrochl ori de
TLC. Rf 0.32 (dichloronmethane: nethanol = 10:1); NWR( CD30D) 6 7.97, 7.85,

2 26, 2 WURCHoBIE 74887 8873857 éagg%é it 2 0ang Iy eié 20

(3R) - | - but.§9-13051.dD0ixB0-3- .@(0R§ | - hydr oxy--2-et hyl butyl) - 9-(4-(4- car boxy- 3-

nmet hoxyp J phep I rret hyl)-1,4,9-triazaspiro] 5 5] undecane hydrochl ori de
TLC. Rf met hane: et hanol = 10: 1) 1Vl\/RéCD30D%éo 5 7.87, 7.65,
7.18, 6 7OR)busF2, 54d1360 34&(11@ 1-hydoxy3. %lopmbnethylé@ @ecaroxye?,6- 3. 30,

(237R;) T éod1m%th§'27fbhe%®>~§ﬂpﬂen59metﬂvl4a5419%5&239}11%55 5Rn8&and h¥&ocBBrikxanpl e 3(177)

R) - 1- hydrgﬁ@ REQ. ‘M‘f@ﬁ?ﬁ’r“%ﬁé&%"‘éﬁnﬂhmoj nl@tﬂyl) 9- (4- (4- car boxy-

%—_ get g?xymlhﬂzrqgmt))me@yﬂ 83TEL48/)6). Sﬂt«ﬁ?, 19-zf m05@z?ﬁ 1)03 m[ﬁ/ﬁ%oq%)s%g@;@%l@?%r i de
; r ane: met hano ;

7.49, 7. 0798(9'}(731?95(1 1%'“81?@12 4.06-3.90, 3.82, 3.74, 3.62-3.15, 35

2.52-1. 185xa®11953(152‘anp| e 3(178) (3R)-]

- but yl; 4-car Boxy; 2-
chl o)rﬁophe(gRlcjjrrng?YI?%§ 0”1@?‘& ]qi%i&l %hf\érl d¥osaﬁir§n£ etl?rﬁjeegéy
hydr ochl mynctd:empyggetﬁkl@l bmylanmpbm)dmethn ertyanethmﬁtlhéaﬁﬁmazamro 3)Sjundecane
NNR(CDBOQ)Ydr&hQJrQig 7 88 7 49, 7.41, 7.35, 4.32, 4.22, 4.13, 4.00, 3.85,
3.60-3.40," 3.15 2.00, 1.80-1.30, 0.94, 0.87, O0.85. Exarrp|63(179)5
(3R) - 1- buf ke BE %%Kt&sﬁwo@n{qﬂvwm@h%r@# DYD2- et hyl but yl ) - 9- (4- (4- met hyl ani noca
ngnyl hI2 NRIR( QDEQ gy i ot hyd hpjsehnwsnm%d It 4, mt@*ﬁors lagﬁmi?c&oaswgd() LCmD%tg%%Ue
ydrgchl o §|c or onet hane: net hano ;
7.86, {95(930}7&9‘}%@9075% 3 %ﬂz 4.2], 4.13, 4.00, 3.85, 3.60-3.40, 3.15,
2.89, 2 Featn303(12380- 1. 30, 0.94, 0.87, 0 85. 10 Exanple 3(180)
(3R)-1-butyl-2 5-dioxo-3-((1R})-1-hydroxy-1-(tetrahydropyran-4-yl)methy!}-9-(4-(4-
isopropylcarbonylaminophenylmethyl)phenylmethyl)-1,4,9-triazaspiro{5.5Jundecane

hydrochloride
20  TLC: Rf 0.25 (dichloromethane:methanol=10:1);
NMR(CD;0OD): 6 7.47-7.42, 7.34, 7.15, 431, 4.11, 4.00-3.90, 3.98, 3.70, 3.60-3.00, 2.60,
2.50-1.60, 1.50-1.20, 1.17, 0.94.
Example 3(194)
(3R)-1-butyl-2,5-dioxo-3-{(1R)-1-hydroxy- 1-(tetrahydropyran-4-yl)methyl)-9-(4-(4-(2-
25  methylpropyl)carbonylaminophenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5 5]undecane

hydrochloride
TLC: Rf0.27 (dichloromethane: methanol=10:1});
NMR(CD;0D): § 7.47-7.42, 7.35, 7.15, 431, 4.11, 4.00-3.90, 3.98, 3.70, 3.50-3.00, 2.50-1.60,
1.50-1.20, 0.98, 0.94.

30  Example 3(195)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrabydropyran-4-yl)methyl)-9-(4-(4-
cyclopropylmethyicarbonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane

hydrochloride
TLC: Rf 0.25 (dichloromethane:methanol=10:1);
35 NMR(CD;0D): 6 7.59, 7.49, 7.08-6.99, 4.33,4.12, 4.10-3.90, 3.70, 3.60-3.00, 2.26, 2.60-1.60Q,
1.50-1.10, 0.95, 0.59-0.55, 0.26-0.23,
Example 3(196)
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(3R) - 1- butyl

-2,5-di ox0-3-((1R) - 1- hydr oxy- 2- et hyl butyl ) -9-(4-(4-net hyl car bonyl am no- 2-
met hoxy- 5- chl or ophenyl net hyl ) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochloride TLC. Rf 0.60 (dichloronethane: nethanol = 10: 1); NVR(CD30D):
5 7.45, 7.43, 7.33, 7.16, 4.30, 4.12, 4.00, 3.95, 3.79, 3.75, 3.60-3. 30,
3.48, 15 3.20, 150-2.00, 2.17, 1.80-1.20, 0.93, 0.87, 0.85. Exanple 3(181)

(3R) - 1- byt 3.
5- di oxo- g l}q 1%@125 %‘Oﬁ%éy g”r%l hyijmxg {ﬁ gtra&ygmp(yral tyHmIethﬁ” %rgél)sl am no- 2-
chl or ophésppro anlgmw poPhenasR rw}mqt 1)~ 104, PP ErASR B ?é]t[ndsc%le]undecane
hydr ochl cplryug)%hl‘ghg?e Rf 0. 55 (di chl oronet hane: net hanol = 10: 1); 20 NVR(CD30D):
6 7.49, }4 4. 30, 413538)395 3.70, 3.60-3.40, 3.50-3. 20,
2.96, 2. %Cl Pé?? 271( dehlorpmsthane sythegolsd0d )00, Exanpl e 3(182)
(?R) 5- EDEMR{QD%DH ®<'D58 Xﬁqlﬁga?ﬁ,y%@qy}jbat 10-3.90, 3.70, 3.60-3.00, 2.62, 2.50-1.60,

t et rahydr.o met y car boxy-
2- chl oroﬁh@n?%h’eafh%logl enyl methyl)-1,4,9-triazaspiro[5. 5] undecane
hydr ochl dixag@!2H1FL)C. Rf 0.40 (dichl oromet hane: net hanol = 10: 1)
NVR( CD30 ; 4 1 s 3. 90,
375, 3, Qs ot g Mw%d%% (it drafiig Tty aﬁ‘< ol o
3(183) (mhﬂpmyytarﬁorad@nmmph@}oxﬂpmel;})lmethyl) 1.4,9- trlazasplro[S 5Jundecane

1- hyggfoxys gm%hlt&yl putyl) 9- (4- (4-net hyI am nocar bonyl - 2- 30
met hoxyph g phenyl met hyl ) 9-triazaspiro[ 5. 5] undecane

hydr ochl &M%é‘f Or%%( lfﬁarlorei@wa(lémf‘é%a@flbrlﬁﬂ) met hanol =10: 1); NVR(CD30D): b
0.85, 0. WMRQCB?OD} &8-3R. 8052, 21.09,7. @J 2R32.48% £180,903340, 3303808. 280-1380/2,
3.86, 3. 9650 1821 of- 4.29, 7.20, 7.32, 7.33, 7.40, 7. 44, Exanmpl e 3(184 )
35 -
(3R) - 1- b ﬂshm&ﬂmﬂ)oxo- 3-((1R) - 1- hydroxy- |- (tetrahydropyran-4-yl)methyl)-9-(
1- (4

)}?SU|(?R?1)1/| 1]Hl‘dn(’)p 1°X°I3)((§R)5ldlly TET By I%etrr%?oppzmnl"% )Hle k)3'1)19 £4 §4tr| azaspiro
[5 5] unde:gelnprc;p@llrmthlylw bmrlardeloql@etiﬂﬁyﬂlemxz(f)@h@mlmmmﬁtlh‘aﬁe met hanol =

10:1); é'J'Q’Q’S @i%%@&ane@] Zro%ﬁ}onﬁél 4.30, 4.14, 4.08-3.91,
'3, 78, 3. 3 103, 2,61-140, 240, 238, 2.18-1.72, 1.42-1.14,

0.96. Exardh Q&%@CW@R}M&W&W@OBJ& xo-3- ((1
R%] 1- hydm(@f)ﬁmby:ebutsw )7-4%; (7;&0(459@ Gyl 4a5r apyl msFyo 135 aim:sgoomo:;rdm onyl
ph e e zaspiro undecan e
hydrgﬁhr‘érw RNEEY 1 Sdh 3bM ¥4 )6 o856 %5 550 A
Example 3(199}
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methy1)-9-(4-(4-
isopropylcarbonylamino-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspirof5.5jundecane

hydrochloride _

25  TLC: Rf0.25 (dichloromethane:methanol=10:1);
NMR(CD;0D): § 7.54, 7.46, 7.09, 6.98, 6.90, 4.29, 4.11, 4.00-3.80, 3.74, 3.70, 3.60-3.00,
2.63,2.60-1.60, 1.50-1.10, 1.20, 0.95.
Example 3(200)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-!-(tetrahydropyran-4-ylymethy1)-9-(4-(4-(2-

30  methylpropyl)carbonylamino-2-methoxyphenoxy)phenylmethyl}-1,4,9

triazaspiro[ S.5Jundecane hydrochloride
TLC: Rf 0.32 (dichioromethane:methanol=10:1);
NMR(CD;0D): & 7.53, 7.45, 7.09, 6.98, 6.90, 425, 4.11, 4.00-3.80, 3.74, 3.70-3.00, 2.50-
1.60, 1.50-1.10, 1.01, 0.95.

35  Example 3¢201)
(3R)-1-(2-methoxyethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-(2-
methoxy-4-methylsulfonylaminophenoxy)butyl)-1,4,9-tnazaspiro[ 5.5 Jundecane

hydrochloride
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TLC. Rf 0.40 (chloroform nethanol= 10: 1); NVR(CD3OD): 6 0.24-0. 29,
0.48-0.54, 0.85, 0.87, 0.94, 1.08, 1.26-1.80, 2.07-2.49, 3.07-3.25,
3.39-3.53, 3.75, 3.99, 4.08, 4.13, 4.32, 7.31, 7.37, 7.46, 7.75, 8.45. 10
Exanpl e 30L6) (3R)-1-butyl-2,5-dioxo-3-((1

R) - 1- hydr oxy- 2- et hyl butyl ) -9- (4- (2- net hoxy-4 net hyl sul fonyl am

i nophenoxy) phenyl mm ethyl)- 1, 4, 9-triazaspiro [ 5.5]undecane

hydr ochl o e 4 Ler,Qr net hane: rnet hano] = 10: 1); NVR(CD3OD):
6 7. 44, 7“0% R’}agg(dg& for ”‘%g‘aﬁ& 307 414398, 3 .74 3.73. 3.53-3 44,
3.16, 15NMRIED:OD)9526.98, 6.9174791478, 40495,920 38, 30758563 EX & 42, HABTR4( 3

S) - 1-but yb 08, H76lb %02 33 (1218 Qdi apyd-1 08; { 44-0&oet hoxy- 4-

met hyl sul f ony] aani nophenoxy) phenyl net hyl Y-1,4,9-triazaspiro[5. 5] undecane
hydr ochl oEx@@ple $(#82)rf 0, 57 (di chl or oi net hane: methano 1= 10: 1); 20

NMVR( CI33OD)3R )61 - - Aoshody By ))-E; so&ox@ﬂmRﬁlﬁzairoélv:ﬁomeﬂwﬁﬁopm 85432 -fethoky /4,
?35R§) i fg@pgfqgﬁsglfgnﬂpxgwp%ertoe(@p%em;lmetzhyl) 1 %%’-tuazasplro% %gnde%él? nﬁ’ydefo&(lgr%?e)
R) - 1- hydr DKg- R£0t4at(tlﬁhwasmpmkﬂmnél~y0)1nret hyI) 9 (4 ( 4-

i dcane I8 GUATRCA Gt Padtr EBRT UAR ISl e it hifoi2hol B

NVR( CD3003.9962.§0-280, 7.204,.106 086, 02730, 4. 11 4. 03 3.90, 3.72, 3.55-3.13,

2. 97,4 50 07,0, 95 Exanpl e 3(189) 30

(3R)' -1- bﬁl&m X0- 3_% (IR - 1T}E&Idrox

propy! ) - 9GFa=1-@-wathesxsihd)-6,5- @loxo -1 H@%X}})@C@ﬁw mettiby $4-3- | 4,

9-triaza ﬁ’x@ih’bQ -[4 Beth ﬂsﬁﬁ%‘}ﬁﬁﬁlogh{ﬁfoﬁﬁyh@@lﬁl%thgy—g 93?1&9&5%@0[(5Q§]hﬂfe@5&r m
: met hanol = 82, 7.50, 6. 430 3, 4.00, 3.85,

3. 60- 140, higiro loridey 2. 50- ) 00, 2.14, 1.70, 1.50-1, 30,0, 99-0-92 35 Exanpl e
319q (3R) TLL: RbOouy](cRordorti: méﬁraﬁoi(:(lﬂtzlﬁg) 1- hydr oxy- |

2, 6 et NORRKAROIY by hbiny P36 AEE AL 4 Aol Furdieage 331, 29

hydr ochl o2ic8e. 4, €:30RL.10- 1280, (lcﬂoehﬁ@;rlo#bﬂ Haddi0-eBdhanol =10: 1), - 101
NI\/R(CD303E-X1]§1 a8y /- 49, 6.87, 430, 4.11, 4.00-3.90, 3.70, 3.50-3.20,

2.50- 2. 00; 90-1.80, 1.70, 1.50-1,20,0,95, Exanple 3(191)
{3R)-1-ethyl-2,5-dioxo-3-({ IR)-1-hydroxy-2-methylpropyl)-9-(4-(2-methoxy-4-

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

20  TLC: Rf0.44 (chloroform:methanol=10:1),
NMR(CD;0D}: § 7.47, 7.03, 6.93-6.85, 4.30, 413, 3.95 3.90-3.60, 3.74, 3.50-3.20, 3.19, 2.99,
2.60-2.20, 2.20-2.10, 1.17, 0.99, 0.97.
Example 3(205)
(3R)-1-ethyl-2,5-dioxo-3-((1R)-1-hydroxy-2-methylpropyl)-9-(4-(2-methoxy-4-

25  methylsulfonylaminophenoxy)butyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.44 (chloroform:methanol=5:1};
NMR(CD;0D): 6 6.93, 6.91, 6.79, 415, 4.05, 400-3.51, 3.84, 3.40-3.16, 2.90, 2.60-1.86,
1.40-1.14, 1.00, 0.98.
Example 3(206)

30  (3R)-1-ethyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexyl)-9-(4-(2-methoxy-4-
methylsulfonylaminophenoxy)butyl)-1,4,9-triazaspiro[ 5. 5Jundecane hydrochloride
TLC: Rf 0.42 (chloroform:methanol=5:1);
NMR(CD;0D}): § 6.93, 691, 6.79, 4.15, 4.12-3.90, 3.84, 3.82-3.50, 3.38-3.10, 2.90, 2.58-1 64,
1.46-1.08, 1.21, 1.06-0.80.

35  Example 3(207)
(3R)-1-(2-methoxyethyi)-2,5-dioxo-3-({ IR )-1-hydroxy-2-methylpropyl)-9-(1-(4-
methylsulfonylaminophenyl)-3,5-dimethylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane

dihydrochloride
- 104 -



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

-cycl opentyl net hyl )-9-(4-(4-carboxy-2,6- 5 d i nethyl phenoxy)pheny | rn
ethyl )- 1,4, 9-t ri a za.spi ro [5.5 ] undecane hydrochloride TLC Rf

0. 34 (dichl oronet hane: net hanol = 10:1); NVR(CD30D): 6 7.83, 7.48, 6.87, 4.31,
4.00, 3.99, 3.70, 3.60-3.20, 3.38, 2.50-2.10, 2.14, 2.00-1.75, 1.70-1.10,
0.95. Exanple 3 1927 10

3R -1-b oxy- | - tetrah dro ran 4-yl neth l)-9-
(3R) - Wﬁ&?ﬁqc%%@nw@my %r y-1-( ydropyr y) y) (

4- (4- clo nophenyl neth:%J) y

O-tri azaéjBVEE {O]B) 5 M%ﬂ'&&aﬁeo hy dr bEhIB¥1- elé“T{é“-s 8.32 16 303 26 ?40

(di chl or gt hagez et hapol ¢10:0%); NVR(CD3OD): 5 7.47-7. 36, 7.3 5 7.15, 4.31,
4.11, 4%0-3 gol 3.98, 3.70, 3.60-3.00, 2.60-1.60, 15 1.50-1.00, 0.94,
0.57-0. 5% 0.21. Exanple 3(193 (3R)-1 -butyl-2,5-di oxo-3-((|

R) - 1- By d8K 1 -buty(-0e-1kydr @ PR Y-abrydrorl) Inetdiytek yi9ref iyl Y-4-(4-phenoxybutyl)-1,4,9-

i sopropyl car bon 1 nophenyl.me h henyl nethyl )-1, 4, 9-tri azaspi ro[ 5. 5] undec
anep heéﬁ%%ﬂﬂBFﬁg§T] e%ﬁ&ﬁ¥ﬂf E égggdlcﬁ]oroné%ﬁane ni et hanol Eo:lg; ]

NVR(CD3OD): b 7.47-7.42 34, 7.15, 4.31, 4 4.00-3.90, 3.98, 3.70,
3.60-3.00, 2.60, 2.50 O 1.50-1.20, 1.17§ 0.94. Exanple 3(194)
(3R)-1-butyl -2, 5-dioxo ((1 R -1-hydroxy-

(tetrahydropyran 4- yl)net 1)-9-(4-(4-(2- 2% net | propyl ) carbonyl amii

nophenyl net hyl) phenyl met hyt¥)-1}, 9- trlaza p| ) u nd ecane
hydrochl ori de TLC. Rf 0. 27 (é;g\#{ﬁiﬂf? aanol(nQ: 1); NVR(CD3OD): 6
7.47-7.42, 7.35, 7.15, 4.31, 4.11, %.0Qf3.9 : 370, 3.50-3. 00
2.50-1.60, 1.50-1.20, 0.98, 0.94. 30 ( R) - 1- but yl -

-dioxo-3 -((1 R-I-hydroxy- | -(tety et hyl) - 9 (4 (4-
cyclopropylnethylcarbonylanlnophenok@%phenyhyethyl) riazaspiro[5.5]un
decane hydrochloride TLC Rf .25 (di chl or onet hane: Anol 10 1) 35
NVR(CD3OD): 5 7.59, 7.49, 08699 4.33, 4,1 2, 4.10-3.90

3.60-3.00, 2.26, 12 %whiﬂ%‘mf the cogppaundipreyredsin Refsignes Esam@ez’fe@@%@) amk 4npl e
3(196) - bl&ﬂolﬁtﬁﬁ)ybéni&ﬂ%}(hi 311@) il @xRti3fothamide (2 ml) was added triethylamine (0.1

R) -1 Hyd d éodu}nla %Q‘Ylge? 4Tf{é )mr;r;iaturf}/ v\)as Stll'(l'ed gt room temperature overnight.

To the reaction mixture was added IN hydrochloric acid and extracted with ethyl acetate.

The organic layer was washed with saturated aqueous solution of sodium sulfite and brine,

dried over anhydrous magnesium sulfate and concentrated. The obtained residue was

purified by column chromatography on silica gel (ethyl acetate - methanol = 50 : 1) and 4N
15  hydrogen chloride / ethyl acetate solution was added thereto. The reaction mixture was

concentrated and washed with t-butylmethyl ether to give the compound of the present

invention (35 mg) having the following physical data.

TLC: Rf0.41 (dichloromethane:methanol=10:1);

NMR(CD;0D): 5 7.28-7.23, 6.93-6.89, 4.16, 4.05, 3.97, 3.73, 3.59-3.49, 3.33-3.17, 2.52-2.30,
20 2.18-1.83, 1.80-1.65, 1.42-1.18, 0.99-0.87.

Example 4(1) - 4(30)

By the same procedure as described in Example 4 using the corresponding halide

compounds respectively instead of 4-bromobuthoxybenzene and using the corresponding

amine dertvatives respectively instead of the compeound prepared in Reference Example 2, the
25 following compounds of the present invention were obtained.

Example 4(1)

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

phenylsulfonylaminopropyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

TLC: Rf 0.42 (dichloromethane:methancl=10:1);
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i sopropyl car bonyl am nophenoxy) phenyl net hyl )-1,4,9-tri azaspi ro[ 5. 5] undecane

hydrochl oride TLC. Rf 0.27 (dichloronethane: nethanol=10:1); 5 N 4R(.CD, OD):

6 7.58, 7.49, 7.07-6.98, 4.32, 4.12, 4.10-3.90, 3.70, 3.60-3.00, 2.62,

2.50-1.60, 1.50-1.20, 1.19, 0.96. Exanple 3(197) (3R)-1-butyl -

5-di oxo-3-((1 R)-1-hydroxy- 1-(tetrahydropyran-4-yl)nethyl)- 9-(41(4- (2-

nmet hyl propyl)carbonyl am nop henoxy) phenyl nmethyl)-1,4, 9-triazaspiro [ 5.5

] undecan Nﬂgc@xggﬁ @b@gl £g; Tyté% ?@a 91@53 éﬁ' c&sl @f@qr@wasnﬁo @ﬂuhg@glfséQ k)

NVR( CD3 .
3. 60- 3. 002 19168, 1.840, 61 ifé@l 1211008 98@00 96 95 Exanpl e 3(198) 15

(3R)-1-buE,;,glIm ¢ 2¢xi 0x0- 3- ((1R) - 1- hydr oxy- I-(tetrahydropyran 4-yl)met hyl ) -9-(

4-(4- cyc ropy thIc mnoZnetho yl met h 1,4,9-
triazaspi 8‘5 a‘r%%é s sl '?E@Ohff%’ g?‘ﬁ(%&% Péﬁg‘ﬂ%

met hasol =1 40- tfhhzae W@%@):aneﬂwﬂr@hlorﬁe45 7.10, 6.99, 6. 91 4 29, 4.11,
4.10-3.9 7, 2.60-1.60, 1.50-1.10, O0.95,
0.59-0 g%Léolzfz%sg(‘%&moB%%ﬁ% ‘ﬂ%’?‘ﬁ% 1-butyl - 2, 5- di oxo-3- (( 1
R) -1- hydrm(CDg()Det BahyeH7ABy rdais., 4+ 14, ) 13, hy bF39H5( £-7Y 3.050h4aDpyL, -

car bonyl afm rfqu [ﬁ)%yp henoxy) p henyl nethyl)-1,4, 9-triazasp iro |
roc 0

5. 5] undecane ride 25 TLC. Rf 0.25 (di chI ororret hane:

met hanolzﬂxmmé)lj,’ﬁ_‘l@NR(CDsDD) b 7.54, 7.46, 7.09, 6.98, 6.90, 4.29, 4.11,
4. 0043 80(13R2 17%%132 ZQimﬁﬁ@i)iggohydr@xﬁ&cyaoﬁ&ﬂm@tﬁy])@u@@l 10, 1.20, 0.95.

Exampl e 3

R P e oMot et H)r b SR s Yilegie A ipchlpridg

et hyl prm@)m_bmm&bmmm&mmwmoyy)phenyl nethyl)-1,4,9 triazaspi

ro

Lo ent o R S BrE AL Ohb 4 SRR 2By 2 96 37853 55348 3348 126 268 §00

4.25, 4.11804.4301.358014,3.0040.8Q. 70- 3. 00, 2 50- 1.60, 1.50-1.10, 1.01, O0.95.

35 Exa npl g %{rg%); )(SR) 1- (2-nmet hoxyet hyl )-2, 5-dioxo-3-((1 R)-1-hydroxy-
4i 9-(4-(2- met hoxy-4- msth%/ 1 sulfo nyl aminop henoxy) but
e

I-cyclohex
Vi) 1, 4, Xy S iroos{(18)5 - ker o bancle

phenylcarbonylaminopropyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.72 (dichloromethane:methanol=5:1);

xylmethyl)-9-(3-

NMR(CD;0D): ¢ 7.89-7.82, 7.60-7.43, 4.17, 3.96, 3.71, 3.63-3.57, 3.30-3.16, 2.62-2.31

20  2.21-1.88, 1.84-1.61, 1.56-1.07, 1.07-0.8C, 0.97.
Example 4(5)

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

ylmethyl)-1,4,9-triazaspiro{5 5Jundecane hydrochloride
TLC: Rf 0.60 (dichloromethane: methanol=10:1};

25 NMR(CD;OD): & 7.00-6.80, 4.77, 432, 4.17, 4.07, 405, 3.82, 3.72-3.42, 3.47, 3.28-3.16,

2.65-2.30, 2.20-1.90, 1.85-1.60, 1.60-1.10, 1.00-0.80, 0.98,

Example 4(6)

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

hydroxymethylphenoxy)butyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
30  TLC: Rf0.52 (dichloromethane:methanol=10:1);

NMR(CD;0OD): & 7.25, 6.89, 451, 4.16, 4.04, 3.96, 3.72, 3.60-3.50, 3.33-3.17, 2.52-1.88,

1.80-1.65, 1.45-1.10, 1.00-0.87.

Example 4(7)

(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy- 1 -cyclohexylmethyi)-9-(4-(4-
35  hydroxyphenoxy)butyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride

TLC: Rf 0.29(dichloromethane: methanol=10:1);

NMR{(CD;0D): & 6.76, 6.68, 4,15, 3.96, 3.77, 3.55-3.35, 3.33-3.06, 2.44-1.65,

1.00-0.94.
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hydrochl oride - 103 TLC. Rf 0, 29 (chloroform nethanol =5:1); NMR(CD3OD): 5
6.93, 6.91, 6.79, 4.18, 4.04, 3.92, 3.84, 3.78-3.63, 3.62-3.42, 3.34-3.24,
2.90, 170-2.28, 2.18-1.82, 1.82-1.60, 1.40-1.08, 1.04-0.80. Exanple 3(202) 5
(3R) - 1- (2-met hoxyet hyl ) -2, 5-di oxo- 3- ((1R) - 1- hydr oxy- 2- met hvl pr opyl ) - 9- (4- ( 2-
met hoxy-4- nethylsul fo nyl aminop henoxy)ph enyl nethy 1)-1,4, 9-tri azasp
iro [5.5 ] undecane hydrochloride TLC Rf 0.44 (chloroform nethanol=10:1);
NMVR( CD3 e , 7.03, 6.93-6.85, 4.29, 4.15, 3.80-3.60, 3.74, 3.60-3.40,
3.31, 3. , 2.60-120, 120-2.10, 0.98, 0.97 10 Exanpl e 3(203)

(3R) - 1- ( 23Rkt okt hgioxoB-(BR il dwaray¢(-ergoljexylmethyl)-9-(4-(3-(4-

- hydr oxy nllet Iln%%%f%bﬁﬁ?:héﬂo){ 'h@ﬂ‘m& but l) ! 4 ,9- tnaza 1r0£5 Slundecane hydrochloride
met hoxy am nop enox%hp enyl’ nmet hy 4;9-triazaspiro[5.5]und

ecane h)ﬂa{%&fyfbw Ef’éllYTE@tatRfm% #elT%h or of or m net hano1=10: 1); 15 NVR(CD3OD):
S 7.48, W%C§ @]3%65 8%, 42837 06, 8716, 8.6305 613.47¢ 43373, 853 26@1 3.20,3 4. 3R3-

3(284) %@%)5 921?%; 2296 150 kP9 sty 82 1489 51 14Q:gko 0 1-00-0.80. Exanple

5- di ox0- ExfatbR) 4(8) hydr oxy- 2- net hyl propyl ) - 9- (4- (2- met hoxy- 4-

t hyl sul l.a 4. 9-t 5.5 d
ey sl SO0 PPPIRRRIPREMLIERIL it Sl 3790 ok, sl undece, ne,
Z gg 7, Oﬂs;thﬁaﬂﬁ}o@aﬁﬁnylphe@xy)qahmomablgg )Qo@géﬁaz@qulrd{f ﬁmBI}dggﬁlgaﬁh(sg@%ﬂoer!&&

anpl e
qp 2 ﬁ’gbﬁ{%ﬁ%o getg? t}[Q n?161[%61]%XY- )9 - met hyl pr opyrrp %2 met hoxy- 4- 25
rret hyI sulNMR{CRORdp yﬁ)?ﬁ]@)fr‘ﬁ) 6f’24491-6t Ai08z 3481 56{25 35%(1:31 BcaAés. 20 2.89,

hydr ochl @zrszdﬁsti@s 1R 93641 ¢xhlarpfigrimg-grthanol =5 :1); NVR(CD30D): S 6. 93,
6.91, 6.79, 4,15 05, 4.00-3.51, 3.%84, 3.40-3. 16 2.90, 2.60-1.86,

1. 40~ 1. 14Xamp iﬁﬂ'—b 98, Exanpl e 3(206) 30
(3R - 1- et(BIR)--léhu@rlLb DAx3-A-((IR)-1 nydyuskryoyydiotey glngdiie y-0) (4 Dhedy e insbliyOx y - 4-

nyclr 621 dr A AP I e AT Rleret hanol =5: 1) NVR(CDBOD) : 3 6. 93,
6.91, 6. 79,C:RABAS @Hldﬂ@l@{r@ﬂlaﬁcmt@n@Fl@-BO, 3.38-3, 10, 2. 90, 2. 58- 1, 64,
1. 46- 1. O8qpk(@d0b) 097858051, 4.16, 3.93, 3.68, 3.62-3.43, 3.40-3.25, 3.23-3.12, 2.65, 2.58-2.40,
2.17-1.81, 1.81-1.60, 1.53-1.05, 1.05-0.80, 0.97.
Example 4(11)
20  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-(N-phenyl-N-
methylsulfonylamino)butyl)-1,4,9-triazaspiro[5.5Jundecane hydrochlornde
TLC: Rf 0.50 (dichloromethane:methanol=10:1);
NMR(CD;0D): § 7.48-7.33, 4.16, 3.93, 3.79, 3.67, 3.60-3.44, 3.30-3.08, 2.93, 2.56-2.25,
2.18-1.81, 1.81-1.60, 1.60-1.G5, 1.03-0.81, 0.97.
25 Example 4(12)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(7-(4-
methylaminocarbonylphenoxyheptyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride
TLC: Rf 0.10 (ethyl acetate);
NMR(CD;OD): & 7.76, 6.81, 4.16, 4.04, 3.93, 3.68, 3.60-3.46, 3.30-3.08, 2.89, 2.54-2.26
30  2.18-1.88, 1.86-162, 1.60-1.14, 1.03-0.80, 0.97.
Example 4(13)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(8-(4-
methylaminocarbonylphenoxy}octyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrechloride
TLC: Rf 0.11 (ethyl acetate);
35  NMR(CD;0D): § 7.75, 6.95, 4.16, 4.03, 3.92, 3.68, 3.60-3.46, 3.30-3.08, 2.89, 2.56-2.42 ,
2.33,2.18-1.90, 1.86-1.62, 1.58-1.12, 1.02-0.80, 0.97.

Example 4(14)
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35 Exanple 3(207) (3R)-1-(2-methoxyethyl)-2,

5-di oxo- 3- ((1R) - 1- hydr oxy- 2- et hyl propyl ) -9-(1- ( 4-

ni et hyl sul f onyl am nopl i enyl ) - 3, 5-di net hyl pyrazol -4-yl nethyl)-1,4,9-tri azaspi
ro[ 5. 5] undecane dihydrochloride - 104 TLC. Rf 0.55 (chloroform nethanol =5:
1); IVNMCD3QD): b 7.48-7.38, 4.30, 4.17, 4.01, 3.84-3.64, 3.64-3.40,
3.32-3.16, 3.03 2.64-2.40, 2.37, 2.36, 2.20- 1.96, 1.02-0.95. Exanple 4 5

3R -1-b hvl ) - 9- (4- ph b
(319 - 1Bl - £ S (A PRt GRPU BBy & (&, Phenoxybu
conpound lmtéplamdaqarbomlﬂoéﬁw vt %twlém[hé}méﬂ@mhmfw@hbbd@ oxybenzene
(71 ng) O’%@“I@P@Bymlaﬁlm%n@%é’fﬁno‘l‘@@ gdded triethylamne (0.1 10 nL) and

sodi um i ngé ture_was stirred at roomtenperature
over ni ghttNMR(ED:RB)r 8abtT.oh?¥i 4t ér é0dad-18ddéd 3194 Ryl othl-8rilc 3aer a2 bnt®,
extragt ech wh-bhaethyl] acetsatess, (Mhe1arganyo grayer was washed with saturated

aqueous sgl ut IIOE %5 sodium sulfite and brine, dried over anhydr ous

magnesi u nd concentrated. The obtained residue was purl fied by
col urmhchRDﬁatmgjﬁllﬁphadam-S(ﬂqua-]gdro(;ﬂhy:t ol@s}@hﬂéteyl)-m {sanol 50 :Tﬁ) and
4N 15 r n _chl orl de t SO utl {o e
AN I by gen SOt e S S5 R R ool o0 R SRS LherRL o, The
gi ve t he Hohpimadc dichlhwnmtismenmnethanolelt 1)on (35 ng) having the foll ow ng
hysisgal ¥ I @r t khan 6
P 32/8@ g@ﬁ%&g? Qﬁggﬁ 39. 74315 (706%*4 191 817%! ?%‘g ‘fﬁ%E&g nohg ]93 9. %@3 gylf SRRy
2.52-2. 30217-2@821§011@1415 18@811%0% 42-1.18, 0.99-0.87. Exanple 4(1) -

4(30) By then3anBeprocedure as described in Exanpl e 4 using the
correspond

4- br ombdﬁﬁé‘iy@gﬁllzggéh H}Z&Jgga 1%3%2 -i-ﬁ@éﬁ%%,] F&gr% Jﬁ‘é(“derl vatives
respecti Vlﬁkﬂlloi,ﬂﬂlhﬁﬂdar@f)n}tlﬁﬁtyﬂ})m@}ﬂﬁiz@ﬂﬁb&]’B]dnﬁétaﬁ@ﬁﬁirﬁﬂlﬂ@rnﬁ(aﬁm e 2, the
250 014FE SPIRRA S ASUSRALICTYEn 1 1 vere obtal ned, bt e (1)
pI | enyl SNMR{OYI:EM)i Ao/ B‘? 0p90,)4.16.43.95¢ 3 Bé,zé§@,| BOI{3. 8,5 Judd 5eddle 2.59-2 28,
rIll)l\//dRE (C)Z(E)glﬂfDéllgg 671-%%47] 839 (ffzo égl&%&4or2n§ghag693mghggm 3. ég %) 46, %020 3. 14,
2.97, 2 .18-1.88, 1.84-1.61, 1.56-1.12, 1.08-0.80, 0.97.
(3R)-]-butyl 2,5 dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
20  dimethylaminocarbonylphenoxy)butyl)-1,4,9-triazaspiro[5.5undecane hydrochloride
TLC: Rf 0.76 (chloroform:methanol=5:1);
NMR(CD;0D): § 7.40, 7.00, 4.16, 4.10, 3.96, 3.70, 3.63-3.46, 3.34-3.18, 3.07, 2.56, 2.48-
2.36,2.18-183, 1.82-1.61, 1.52-1.14, 1.04-0.80, 0.97,
Example 4(18)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
cyclopentylaminocarbonylphenoxy)butyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochloride
TLC: Rf 0.63 (chloroform:methanol=5:1);
NMR(CD;OD): § 7.77, 6.97, 4.29, 4.16, 4.11, 3.97, 3.71, 3.60-3.46, 3.30-3.45, 2.56-2.22,
2.20-1.85, 1.82-1.50, 1.50-1.10, 1.02-0.86, 0.97.
30 Example 4(19)
(3R)-1-butyl-2,5-d1ox0-3-((1R)-1-hydroxy- 1 -cyclohexylmethy!)-9-(4-(4-(2-
methylpropylaminocarbonyl)phenoxy)butyl)-1,4,9-triazaspiro[5. 5 Jundecane hydrochloride
TLC: Rf 0.73 (chloroform:methanol=5:1);
NMR(CD,0D): & 7.78, 6.99, 4.16, 4.11, 3.98, 3.71, 3.62-3.46, 3.32-3.16, 3.17, 2.60-2.24,
35  2.20-1.83,1.83-1.60,1.50-1.10, 1.04-0.86, 6 97 0.95.
Example 4(20)
(3R)-1-butyl-2, 5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-(2-
hydroxycthylaminocarbonyl)phenoxy)butyl)-1,4,9-triazaspiro[S.SJundecane hydrochloride
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Exampl e 4(2)

(3R)-1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-1-cycl ohexyl net hyl )-9-(3-benzyl oxyp
ropyl)- 5 1,4,9-t-riazaspirol,5,5]tiiidecane hydrochloride TLC. Rf 0.50

(di chl or onet hane: net hanol = 10:1); NIMR(CD3OD): b 7.36-7.28, 4.53, 4.15,

3.93, 3.69-3.45, 3.29, 3.07, 2.49-1.91, 1.80-1.63, 1.45-1.18, 1.00-0.87.
Exanple 4(3) 10 (3R)-1-butyl-2, 5-dioxo-3-((1 R)-1-hydroxy-

-cycl ohe ] I S Io onet hyl phenoxy) butyl)- 1,4,9 -triazaspiro |
5.5]unde§§%§gﬁp%éééﬁfS“ﬁé 5&?%% 67 (dichl oronethane: nethanol =10:1);
NVR( CD3DDYMERE CP:8D): 6 730, 6ﬂ85‘915,44 1%,3 &, 068 B4YG,3@318,2.383,5848248,2.08-1.97,

3.33-3.12 g2, 0 §p1106ﬁ@4@ 50dg14, 1.00-0.86. 15 Exanple 4(4)
(3R) - 1- bu 9 1%% }gﬁg&% § ;ﬁroxg | -cycl ohexyl net hyl') - 9-(3-

phenylcarﬁﬁﬁmﬂ_éﬁiﬂoprop yI) 1 4 O-triaza sp iro [ 5.5 ]Jundecane

hydr oghl onirdg (R T L 1ch NVR(CD3DD): 5
7 807 B2 L but %g%‘l%&h %(I@J p%@bm 10Ty Em§90j3gﬁg4 %(2 2, 6(2 2, 31) 20

2.21-1. 88hyd10>9f43ﬂ@xez)lethﬂalawoiarbvnylﬁmw)@éyl)d A% riazagp (e Shndpcansg) - |
-but yl - 2, BrddbMeride ((1

R) - 1- hydr Ineth 4- benzodi oxan- 2-

ylnethyl)?ﬁ% ﬁfg%ﬁéaﬂ?g é?hﬁdétane hydrochl ori de TLC: Rf 0.60

(di chl oromm(@momerﬁhaam &99 4)1;3 29 INVRECB3I0EY).46,53. 78-00-66 28@, 24447 2,1641 .82,
4.17, 7 7 3 47, 3.28-33.16, 2.65-2.30, 2.20-1.90,
1 a0 wﬁé’gﬁi 5%0 b gﬁoéggé %. 98. Exanple 4(6) (3R)-1-butyi-2. 5-di oxo- 3
-((1 R - 1Esamplod(2)- cycl ohexyl et hyl ) - 9- ( 4- (4-

| i ydr oxy I Vi | hl ori de
R rijBfR*jm Mgp@x %&é} r%t(@Rg]; l4hy%r5£3! @Z:?él@hér?lhﬁe%k}) CDgﬁQgﬁ(}@oergg@ 650
4.51, 4. mcafhomﬁ)lﬁhﬁn@ﬁ?)b@ylﬁﬂ 4§"t6€)2331315f€15 5@@39@eﬁdf02h5>21ﬂ$ 88, 1.80-1.65,
1.45-1. 107L4: ﬁ@ﬁ%SQ(?hlorBf@ﬁﬂn%ﬂﬂﬁgl)%(l?rR) 1 butyl 2, 5-dioxo-3-((1

nyar ey oM TSR P T, STPrHadol € % o Bradtatd R B AFEAIHE.

0. 29(di tREdr@nAchane:l.0vedRan®bE 10 : 1), NVR(CD3OD): 6 6.76, 6.68, 4.15,
3.96, 3. 7]%}&311%0]@5(293')35’ 3,33-3.06, 2. 44-1. 65, 1.40-1.18, 1.00-0.94.

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

20  TLC: Rf 0.79 (chloroform:methanol=5:1);
NMR{(CD;0D): & 7.80, 741, 6.99, 6.34, 626, 4.53, 4.16, 4.11, 3.97 371, 3.60-3.48, 3.34-
3.16, 2.48-2 28, 2.20-1.86, 1.84-1.60, 1.48-1.12,1.04-0.80, 0.97.
Exampie 4(24)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1 -cyclohexylmethyl)-9-(4-(4-

25  methoxyphenylcarbonyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.42 (ethyl acetate:methanol=30:1);
NMR(CDs0D): & 7.85-7.77, 7.74, 7.06, 447, 4.16, 4.06, 3.90, 3.80, 3.60-3.43 330-3.14,
2.59-2.28, 2.19-1 88, 1.84-1.60, 1.55-1.09, 1.06-0.80, 0.95.
Example 4(25)

30  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-(2,2,2~
trifluoroethvlamimocarbonylphenoxy)butyl)-1,4 9-triazaspiro[5.5]lundecane hydrochloride
TLC: Rf 0.68 (chloroform:methanol=5:1);
NMR(CD;0D): § 7.83, 7.01, 4.16, 4.13, 4.04, 3.97, 3.71, 3.62-3.46, 3.30-3.02, 2.56-2.22,
2.13,2.04-1.84, 1.81-1.62, 1.45-1.12, 1.02-0.80, 0.97.

35  Exampie 4(26)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-(2-(4-
methylaminocarbonylphenoxy)phenoxy)butyl}-1,4,9-triazaspiro[5. 5Jundecane hydrochloride
TLC: Rf0.39 (dichloromethane:methanol=10:1);
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- 106 Example 4(8) (3R)-1-butyl-2,5--dioxo-3-((1 R)-1-hydroxy-

1-cycl ohexyl nethyl )-9-(4-(3-(4 methy | ami nocarbonyl p henoxy)p

henoxy) butyl)-1,4,9-t riaza spiro [ 5.5 Jundecane hydro chlorid e TLC Kf
0.30 (ethyl acetate :nethanol=5: 1); 5 NMR(CD30D): 5 7.81, 7.29, 7.00, 6.76,
6. 63-6.61, 4.116, 4.03, 3.89, 3.64, 3.56- 3.45, 3313-

3-15,2-90, 2.52-2,26,2,13-1-84, 1.80-1.65, 1.45-1.18, 1.00-0.94. Exanple 4(9)
(3R)-1- bgh&k i y: [ l.0 I I ( (4
methy | amn 2§%§h3$pﬁgﬁ%§§) e%gg ?gﬁ¥¥$§4lﬁc§%6zb@%?{ﬁ?é?%ﬁ%%@ﬁ:@?éfa
]undecanéiﬁyaﬁadh$%ﬁ¢§%09i0 TLC. Rf 0.30 (ethyl acetate: methanol =5:1);

NNI R(CDSQQ}HHE{%JQ?? 699698 692 4.16, 4.06, 398 172, 3.60-3. 50,
3.33-3 2.18-1.92, 1.80--1.65, 1.45-118, 1.00-0.87.

Exanpl e 4&Rb1{aR)=23 Blﬁwﬂ QlREJmYQ%m’Bl -gycloRyy nesli-§x(=(4-(N-ethyl-N-(2-
|1' ZYSB?h%WnUﬁEllﬂ}b'ol:m%oﬁé‘lﬁrﬂﬁﬁﬂﬂ)@tﬁ‘ﬂv[}qugﬁll izasx(gfo S LS undl%:ang thSirochlorlde

ri decan rochl oride
(di chl oréﬁrzﬁarsi‘?r?e% Gs?éf“}ﬁ% m@f an VR(CD30D): 6 7.65-7.51, 4.16, 3.93,
3. 68, 3. 6MMB(@B;0B):407.33,2600,31. 253432.01290 . 615,3|7Z, 3?352-% 4142)03 3423 23-3128 1, 56-2.20,
1.81-1. 6Q, - , - ,1~0 e
(3R) - 1- b%tkﬂll‘g?’Sﬁ%ﬁgx%qlég?(P?Q?’gll-zh]?i]rzgx@(ﬁ@gycl ohexyl net hyl ) - 9- (4- (N- phenyl -
N- net hy|Batopdd(R8jri no) butyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de
TLC. I 8 7.48-7. 33,
4, 1615?f gﬁﬁpéﬁb%% PUORE qhggﬁgwﬁg@ %C@%@ylf%l%gghz 25, 2.18-1.81,

1.81-1. 6@netm1sdfopybmnq-2elsemosmpheuombutzla Ik Anpzasaira 5y lymempe1- but yl -2, 5

-di oxo- qld&kmoﬁhél hydroxy | -cyclohexy | methyl)-9-(7-(4-
nethylanlnoc noxy)hepty] -triazaspiro[ 5. 5] undecane
hydr ochl &%é“b f@mf@a(’@t“?w‘)ranakét te); NVR(CD3OD): 5 7.76, 6.81, 4.16,

4.04, 3. PR E&DD @@i% 4691, 3. B0-4317108,0518%9, 2. 64-270 & 633958, 180.8.188,2.90,
13%31% bLZ"n%l 38 lla?lgx‘é‘ éq’?zcgg B 9170h)%r o%arf)lzscﬁéﬁgiyl met hyl ) - 9- (8- (4-
nethylamﬁﬂmnaiﬁLglphenoxy)octyl) 1,4,9-triazaspiro[5. 5]undecane
2?/%?02' 8%1{513 b@h% 5- gfeoxg 3%1&?12%9&1@?% @%c?ahex;*%%@gg 8 7.75, 6.95,
methylamlnocarbonyl -2-methoxyphenoxy)butyl)-1,4,9-triazaspirof5. 5]undecane
hydrochloride
20  TLC: Rf0.29 (dichloromethane:methanol=10:1);
NMR(CDsOD): & 7.44, 7.42, 7.00, 4.16, 4.13, 3.97, 3.89, 3.73, 3.63-3.50, 3.30-3.05, 2.90,
2.52-1.18, 1.00-0.87, 0.97.
Example 4(30)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-S-(1-phenyl-1-
25  hydroxyiminomethyl)-1,4,9-triazaspiro[5.5]undecane
TLC: Rf 0.50 (ethyl acetate);
NMR(CDCls): § 7.48-7.40, 7.20, 6.47, 4.13, 3.98, 3.60-3.31, 2.25-1.90, 1.90-1.20, 0.97.
Example 5
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(3-(4-
30  methylaminocarbonylphenoxy)propyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
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2.33, 2.18-1.90, 1.86-1.62, 1.58-1.12, 1.02-0.80, 0.97. Exanple 4(14) -107
(3R - I -butyl-butyl-2, 5 -dioxo-3 -((1 R)-1-hydroxy- ] -cycl ohexy | nethy
1)-9-(4-(2- nmethylam no carb onyl phenoxy)butyl)-1,4, 9-triazasp iro [ 5.5
] undecane hydrochloride TLC R 0.47 (dichloronethane: met hanol=10:1);
NVMR(CD30D): 6 7.67, 7.45, 7.12, 7.03, 4.19,4.16, 3.96, 170, 3.61-3.50,
3.33-3.20, 2.94, 5 2.56-2.34, 2.16-1.93, 1.80.1.63, 1.45-1.18, 1.00-0.87_
Exanmpl e 4(15) (3R)-1-butyl-2, 5-dioxo-3-((1 CHj;

R) - 1- hydrox), - I -cycl ohexyl rnet hyl ) - 9- (4-(3-

met hyl am nocar bonyl phenoxy) butyl )-1, 4, 9-tri azaspi ng[ 5. 5] undecane

hydrochl oride TLC: R Op. 36 g hi ororret hane: nethanol = 10: 1); 10
NMR(CD30D): 6 7.39-7. 35, ( 1@y 4.11, -196, 8.71, (8.61-3.49, 333-3.25,
190, 2,52-2. 30, ?_r 7- &”_§8 - 1. 1.45-1.18, hl_o% 0.8 Exanpl e 4(16)
(3R -1-butyl -2, 5-@&"ox0-3-((1 R -1- hydr y-1 Zcycl ohexW nmetfyl) - 9- (4- (4-

nmet hoxyphenyl car bonyl )butyl )-1,4,9-tri az Nro[5 ] undgtane hydrochl ori de
15 TLC. Rf 0.44 (dichl oronet hane: net hanol = ) - 6 7.99, 7.00,
4.16, 3.95, 3.87, 3.70, 3.61-3.48, 3. 30—!—&:115 3. 2.19-1.61,
1.54-1.08, 1.05-0.80, 0.97. Exanple _ 4(1; (3R -Ibutyl - ox0-3-((1
R) - 1- hydr oxy-1 -cycl ohexyl net hyl )-9-(4-(4 20 di nethyl
ﬁmanCﬁlr bonél phenpxy ydiuiod of the cémpaumdprepzra@m Reméncéﬁﬁaﬂn rRAECA0ENg) and 3-
ydrochl or i

h .

P90 "7 Shmeylgmpeamongohincd erae e ging ISR (57, 360 dl@ﬂ%@ fcé'% Bldeg 4.
2.36, 2. JrﬂL)leBaddhd&ﬂethyﬁwnel((BBmL) BAd sadiOd-i04E6 (7DnR]. ExampliercA(Aa)ir2s

3R )
f:ycl) open% ?[(gor# }]eén de' ﬁl% cﬁreﬁ& Xy) Bm{g{e)%(t{onin%){ Ie%;agééhéﬁf %llf'ék%ﬁogﬁlénc glCld and
hydr ochl cxirdeted vm etRfl @6@3 (c%]ecnrg&rm hyeewvhnwabhes: \&l)h saVR(eERR0B)us selumom
g 2(7) 148? sgﬁmﬂrﬁsulﬂte]a%d b3111%7dr1@d J\Jer ag’hﬁfpm?s Iﬂ%ne%uﬁps@fa@%izcoﬁéer@ra)?e% The
(3R) - 1- butbjaived residieowas 3’“(‘(5?. Fi)y thWr 5kzs?matogre@}m SRekyangtin(Athxloacesmty 4- (2
m et hyl prig@yhnsdm 30l -Car D) sydN mpmgxfy&mml&d ) ethyl adetafdohitidd asRiadd& thetd

] undqﬁaner eygeragt(f(?:{ ?Tll’l;(f%?e W-Ii_ls concentrated3 aécf Q:\l«'a%ﬁé)df With t- Emtynnetﬁ)yl giher 20 give the

compound of the present invention (59 mg) having the following physical data.

TLC: Rf .21 {chloroform:methanol=10:1);

NMR(CD;0D): § 7.78, 7.01, 4.17, 4.24-3.90, 4.17, 3.82-3.02, 2.89, 2.62-1.60, 1.56-0.80, 0.97.
Example 5(1) - Example 5(25})

15 By the same procedure as described in Example 5 using the corresponding

methanesulfonic acid ester respectively instead of 3-(4-methylaminocarbonylphenoxy)propyi
methanesulfonate and using the corresponding amine derivatives respectively instead of the
compound prepared in Reference Example 2, the following compounds of the present
invention were cbtained.

20  Example 5(1)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyciohexylmethyl)-9-(2-(4-(4-
methylaminocarbonylphenoxy)phenylyethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

TLC: Rf 0.42 (chloroform:methanol=10:1);
NMR{CD,0D): § 7.80, 7.36, 7.05, 6.99, 417, 4.06, 3.90-3.02,

U].J}

25  Example 5(2)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-{2-(4-
methylaminocarbonylphenoxy)ethyl}-1,4,9-trniazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.17 (chloroform:methanol=10:1);
NMR(CD;0D): 6 7.82, 7.10, 4.46, 4.17, 4.14, 3.86, 3.76-3.42, 3.66, 3.40-3.00, 2.89, 2.60-
30 1.60,156-0.80,097

I\.’)
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NMR(CD30D): 6 7.78, 6.99, 4.16, 4.11, 3.98, 3.71, 3.62-3.46, 3.32-3.16,
3.17, 2.60-2.24, 35 2.20-1.83, 1.83-1.60, 1.50-1.10, 1.04-0.86, 0.97 0.95.
Exanmpl e 4(20) (3R)-1-butyl-2,5-dioxo-3-((1 R)-1-hydroxy-I

-cycl ohexyl net hyl )-9-(4-(4-(2-

hydr oxyct hy] am nocar bonyi ) phenoxy) butyl )-1,4,9-tri azaspi ro[ 5. 5] undecane
hydrochloride - 108 TLC. Rf 0.56 (chloroforminethanol =5:1); NVR(CD3OD): 5

7.80, 6. amle8409 3.69, 3.58-3.42, 3.36-3.16, 2.93, 2.41-2. 14,
2.08-1.9 81, 1.81-1.60, 1.50-1.10, 1.04-0,84, 0.96. Exanple 4(21)
5 (3R) 1 buty -2,5-d1oxo-3-{(1R}-1-hydroxy- 1-cyclohexylmethy!}-9-(4-(4-

(3R) - 1- byterh 1%;151@%%9371%11&{0%5%) zJau owelm% i @hs?ef ebBBleMldtoBitdrite( 4- (2- (2
4, 9-triazaspiro [ 5.5

- hydr oxyet noca ;z henoxy)bu yl
]undecané?(ﬂ3§3%¥%‘$KVﬂ “?U?t »(chl orof orm et hanol =5: 1) ;
NVR( CB3ORMRECIB,(B0): 56798, 7 do, UN6, 4 2414 030, 3347 3:63.- A, 336386038. 7189, 225564 86,

2.44, 2. é%@ifé%l%}g]@ i%éjoﬁgog% 50-1.08, 1.06-0.80, 0.96. Examle 4(22)

(3R) -1
R) - 1- hydbxanple gyl ohexyl net hyl ) - 9- (4- (4- (nDrpholln 4- vyl

e wony T B S tlok o (AR AEI R Ry ng%%@%% Je 756, 7. 00, 4. 16

4.10, 3. %ethyaarsmosarmnylahfmxs)p:@atyl)zl 6.2- tzamplrg[S undega@ie hyfrezaloridso.
é) 5(1) 3 LK% 9 &@ioero% m&ﬁﬁ{ﬂiﬂcﬁ) B 23) (3
u

" eyel Ohmdl Py b7 géff(a (ﬁmérp’?23¥)6 3.88-3.40, 3.32-3.06, 2.89, 2.58-2.22, 2.20-1.52,

yInethylqmunpqarbo@%h%pb@moxy)butyI)-I 4,9-triazaspiro[ 5.5]undecane
hydrochliglde ﬁngLC Rf 0.79 (chlorofornlnethanol =5:1); NVR(CD3OD): 6
7.80, 7. 6.34, 6.26, 4.53, 4.16, 4.11, 3.97, 3.71, 3.60-3,48, 3. 34-
3.16, 2.48R21d8tyl2, 26}03{0%((1&)-84})!&(:6{@ 1- dydﬂﬂ’}ekyﬁrﬂitﬂylﬁ}& (022891 (0. 97. Exanpl e

4(24)5( Bﬁaﬁet iir;én lih%lo(%gEZ%u(e(n}l)Fi)fl é: thﬂi’i@ﬁ@ﬁ 5|]undecane hydrochloride

-cyclohe
net hoxy pHdyilB: iorpleamynerbengfTdh); 4, 9-tri azaspir o[ 5. 5] undecane

gygg 0<7>h|7c7}w;t@cn d;ﬁ) §F.70. A3 (@zmlgéamha@'m aEtehanal =303y, 3 MYR(4D3d3) 3 16

7855 sesaiala Tl y sy R A Mon T R 68007 6 os. Bt a( 35
30 Example 5(6)
(3R) of- bltglﬁ 1%’11?)/1 %I O%x3: 3%('153 1 hyg oxyplx-¥§<:|]éhcengrr?etgﬁy)i}{b%;(gyl )-9-(4-(4-(2,2,2
methylaminocarbonylphenoxy)butyl)-1,4,9-triazaspiro[S.5]Jundecane hydrochloride
TLC: Rf0.21 (chloroform:methanol=10:1);
NMR(CDs0D): 8 7.77, 6.98, 4,16, 4.16-4.06, 3.98, 3.74, 3.64-3 46, 3.40-3.08, 2.89, 2.58-2.24,
2.22-1.60, 1.58-1.10, 1.08-0.80, 0.97.
25  Example 5(7)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(5-
methylaminocarbonylpyridin-2-yloxy)buty!)-1,4,9-triazaspiro{5 S]undecane dihydrochloride
TLC: Rf 0.60 (dichloromethane:methanol=5:1};
NMR(CD;0D): & 8.64, 8.23, 7.02, 446, 4.16, 395, 3.70, 3.62-3.47, 330-3.15, 2.91, 2.61-
30 2.28,2.18-1.85, 1.84-1.60, 1.52-1.08, 1.05-0.80, 0.97.
Example 5(8)
(3R)-1-butyl-2,5-dioxo-3-((1R)-I-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenoxy)butyl)-1,4,9-triazaspiro[5.5]Jundecane hydrochloride
TLC: Rf 0.41 (dichloromethane methancl=10:1);
35 NMR(CD;0DY): 6 7.96, 6.99, 4,16, 4.12, 3.95, 3.70, 3.60-3.50, 3.35-3 20, 2.65-2.35, 2.20-1.60,
1.55-1.05, 1.00-0.80, 0.96.

Example 5(9}
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tri fluoroethyl ami nocarbonvl)phenoxy)butyl)-1,4, 9-triazaspiro [5.5

] undecane hydro chloride TLC Rf 0.68 (chloroform nethanol =5:1);
NVR(CD3OD): 6 7.83, 7.01, 4.16, 4.13, 4.04, 3.97, 3.71, 3.62-3.46,
3.30-3.02, 2.56-2.22, 2.13, 2.04-1.84, 1.81-1.62, 1.45-1.12, 1.02-0.80,
0.97. 35 Exanple 4(26) (3R - | -butyl-2,5-dioxo-3-((1 R- 1|

- hydr oxy-1-cycl ohexy] nethyl)-9-(4-(2-(4 net by 1 a mi nocarho ny |

BRenoxy) RS NPs dod SR REL b ey fundagans, hydroohl ori de
7.24, 7. ]Lﬁwﬂo@@thy%methﬂ){j% 9-Ariazaspiw D6 Junde@ne Bythachierige- 3. 48, 3. 36- 3. 16,

302297 4 3R1bt|25d 3-((1 R
| - hydr oxy- IF@ I@P@??ﬁ&&ﬂﬁ G%ihﬁfi rﬁ?étﬁarﬂ)ﬁ @ )( N et h)l ( y anyO)iO am(l( -

- SN (.
o R MR @R T BBt o100 58t 23 24D 3 57556, 378" 3 B At 34.°
hydr oghl or kgle ooTE€3-2Rf> 6.189 (;g:hﬂ o1-0%0r s 1 MEhanale=9r, 0lds, NMR(CD3CD): 6 7. 43,

7.00, 4. 429 90, '4.11, 3.72, 3.62-3.44, 3.34-3.28, 3.26, 2.56-2.20,
2.19- 1. gXXa £80-1.62, 1.50-1.12, 1.02-0.80, 0.97. Exanple 4(28) 10

(3R) -1 - HaRY1-Rya- nsmﬁgs{((mw- ydhg@roxyclbh@ynhah¢b}59|- ety ) - 9- (4- (4-

thyl sul f¢ 5. 5] und
oo G SRR TR ARARRHN b echadp B bAe aoP) L O 2 SR ega"e
6.93, 6. 9HLC61U7®26leilﬂprmﬁﬁqnemﬁbﬁln@:m],) 3.73, 3.63-3.50, 3,30-3.12, 2.90,
15 2. %3 E&l(g __é?nﬁa g‘blk% 1904 9@ 3171? Q.1973 gexa '3950%%?)3 ﬁ§3)6§2'§§t2/b0%90

5- dIOXO ohexyfl net hyl
am nocar bb hé@ﬂo%%d %8 Hutyl)-1, 4, 9-tri azaspi ro [ 5.5 ]Jundecane

hydr ochl ofi486,26(1MbC. Rf 0. 29 (dl chl or onet hane: nethanol =1 0: 1);
?”58‘:?30[)5@%9@5 G ORI RO
(3R) - 1- bLﬂayHJcrx?}p&Iﬁk?)&ﬁxﬁ){l(ﬂ,ﬁ)ﬁdmsmlﬂﬂﬁ 6jandkcane hetwbkiyiiemet hyl ) - 9- (|
GPRSTE, Lop e OGN YLyt aeespol 5 lundecane e
3. 60- 3. 3INMR(EB:0D000 7259096, 206, 00D3.93, 3.68, 3,60-3_50, 3.35-3.10, 2.60—2,30, 2.20-1.10,
1.00-0.80, 0.97.
Example 5(12)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(2-
20  methylaminocarbonylpyridin-5-yloxy)butyl)-1,4,9-triazaspiro[5.5]undecane dihydrochloride
TLC: Rf 0.42 (dichloromethane:methanol=10:1);
NMR(CD;0D): & 8.43, 8.22, 7.86, 428, 4.16, 3.96, 3.70, 3.62-3.49, 3.34-3.18, 2.97, 2.59,
2.49-2.40, 2.18-1.89, 1.83-1.61, 1.54-1.10, 1 05-0 81, 0.96.
Example 5(13)
25  (3R)-i-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2-(4-(N,N-
bismethylsulfonylamino)phenoxy)ethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.54 (dichloromethane:methanol=10:1);
NMR(CD,0OD): & 7.30, 7.02, 435, 406, 4.01, 3.74, 3.57-3.53, 3.44, 3.30, 3.30-3.06, 2.55-
2.20,2.10-1.80, 1.75-1.50, 1.40-1.00, 1.00-0.70, 0.86.
30  Example 5(14)
(3R)-1-butyl-2 5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(2-(4-
methylsulfonylaminophenoxy)ethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.40 (dichloromethane:methanol=10:1},
NMR(CD;0D): & 7.23, 7.03, 439, 417, 4.11, 3.85, 3.70-3.50, 3.30-3.10, 288, 2.60-2.30,
35 2.206-190,180-1.60, 1.50-1.10, 1.10-0.80, 0.97.
Example 5(15)
(3R)-1-butyl-2,5-dioxe-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-diphenylaminobutyl)-
1,4,9-triazaspiro[5. Sjundecane dihydrochloride
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Example 5 (3 R)-1-butyl -2, 5-dioxo-3-((1

R) - 1- hydr oxy-1 - cycl ohhexyl net hyl )-9-(3-(4 30

met hyl am nocar bonyl phenoxy) propyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane
hydrochl ori de -110 To a solution of the conpound prepared in Reference
Exanple 2 (100 ng) and 3- (4-nethylam nocarbonyl phenoxy) pr opyl

nmet hanesul fonate (89 ng) in dinethylformam de (2 nL) was added

triethylamn 0.1 r and sodiumiodide (77 mg). The m xture was stirred 5

at room 3‘%@&%@%%@%??% aﬂ’Hg"]ﬂg ction mxture was added I N

hydr ochl dINMR(GID{@D préd7 2@Xt20a8t0ed. 9, tdoes 8y | 4. af St &1, 8.80] R&408 & 40, Bayey Onas

washed V\?E# %gE %%ﬁ%ﬂagggq $Qlul &0 o-pf sodiumsulfite and brine, dried
hydrous ' { € ¢ :

over an ghestum sultate and 'concentrat ed. The obtained residue was
puri fi ed Esymold 3(df) chr omat ography on silica gel (ethyl acetate : nethanol =

30 1 d-1g3py 1,808 ANDyarogen, ¢hlonlde Jaalbvl, acel ate salut Lo vas »added
t herefo. 10 Tﬁ'égr‘eac?ll o%qn@gl'? rej.vvas}"yglorfceﬁ{cr te yah%‘wa,sﬁéd Wi t /5 2R
t - but y| mdtéhlenzexdrer-2tydmgiby B- I he-trigespiseldd leidecane hydeasdleridenvent i on (59 nm)

havi ng t he o ®Ag0yY SIS fHeBRhe R HRINOIELG1)RF 0. 21 (chl or of or m met hano1=10: 1) ;
NVR( CD30 8, TO 1, 4.1 -3 9(% 4.1 .82-3.02, 2.89, 2.62-1.60,

6[3?:‘? 7.78, : 7, 4,24 : 7, 3 :
1. 56- 0. sOMB(GR:ODEL 0. B85, 4 Eratpl-& 56 35514085 ¥ fiéVshid 2ot ddut &7 as
descri bed ¢sn) Exanpi-e 66, usongl ¢ heoanso esgondi ng  met | hanesul fonic acid ester
r espiﬁti Md of 3-(4-nethyl am nocar bonyl phenoxy) pr opyl
met hanes d using the correspondi ng am ne derivatives respectively
i nst ead @IR)-héutyd-Anpdwnd-3pf( ERp1 edioxyReéwidre g ntetlaipb €(2E)-4-plenbry-Lowi ng
conmpound he, Br. o i ined. ~ 20 Exanple 5 1
(3R) - 1- bﬁ’l"ﬁ’l’g,n’%%ﬁ%@g‘&‘é‘i[?'?i%’f"’%h%{‘%%@%? cycl ohexyl met hyl ) - 9- (2- (4- (4
met hyl afliChidddr 3 chpl persatosnyripnpbidyl et hyl )- 1,4, 9-triazaspi ro [ 5.5
] undecanmgmg!?bm 467 bldss B 242 (£ 65 of 06 M omef RANDEFLD5d k140, 303N
D) : % 8Qn, 136, 7 05 90, 4, a n694n-é. 0 07?2 90, 2.62-0.82, &o&
1ri r 1e-33U3; 200- 725,771 5- D82 81166 5091 IBRBUtd47 2, 5-di oxo-3- ((1
R) - 1- hydmxsppld s(egre! ohexyl nethyl)-9-(2-(4 methyl am nocarb
onyl phen hyl ).-1,,. 4, .9-tr{ .aza sp ,ro 5.5 ]u ne hydr | qri
ony Phengsi) SN Loty L 3508 L R BRSSO
4.17, 4. 14-b&z86a213- 270811 D; 1,8.986az8pUg53 | @Giecc &1e8BhyRoB0eridB0 1. 60,
1-56-0. 86y OxF0 51 @ciiélhloromethane:methanol=10: 1);
20 NMR(CD;0D): § 7.05-6.80, 5.00, 4.17, 4.12, 3.90-3.70, 3.70-3.40, 3.40-3.20, 3.06, 2.80-2.40,
2.20-1.90, 1.85-1.60, 1.60-1.10, 1.10-0.80, 0.98.
Example 5(19)
(3R)-1-butyl-2,5-diox0-3-((1R}-1-hydroxy-1-cyclohexylmethyl}-2-(4-(1-phenyi-1-
ethoxyiminomethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
25  TLC:Rf0.71 (dichloromethane:methanol=10:1),
NMR(CD;;OD): b 7.66, 7.60-751, 7.49-739, 739-723, 442, 437 425413, 412-3.91,
3.88-3.66, 3.61-3.40, 3.30-3.10, 2.57-2.22, 2.20-1.88, 1.84-1.62, 1.55-1.10, 1.26, 1.25, 1.05-
0.80, 0.95, 0.95.
Example 5(20)
30  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(1,2,3,4-
tetrahydronaphthalen-2-ylmethyl}-1 4 9-triazaspiro[ 5. 5Jundecane hydrochioride
TLC: Rf 0.35 (dichloromethane:methanol=10:1}),
NMR(CD-0OD): 6 7.10-7.05, 4.17, 4.02, 3.76, 3.70-3.50, 3.40-3.20, 3.02, 291-2.87, 2.63-2.34,
2.16-1.93, 1.85-1.60, 1.60-1.10, 1.10-0.80, 0.98.
35 Example 5(21)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-((2E)-4-(4-
methylaminocarbonylphenoxy)-2-butenyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

TLC: Rf 0.40 (ethyl acetate:methanol=4:1);
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Exampl e 5(3) (3R)-1-butyl-2, 5-d ioxo0-3 -((1 R)-1-hydroxy- |

-cycl ohexyl net hyl )-9-(4-(4 methyl am nocarbo nyl phenoxy)-2-butynyl)-1,4,
9-tri azaspiro [ 5.5 Jundecane hydrochloride TLC Rf 0.38

(chloroforrn: methanol =l 0:1); 5 NVR (CD3OD): 6 7.80, 7.09, 4.96, 4.24-4.02,
4.118, 3.94, 3.64-3.38, 3.36-3.04, 2.89, 2.58-1.86, 1.84-L56, 1.52-1.10,
1.06-0.80, 0.97. Exanple 5(4) (3R)-1-butyl-2, 5-dioxo-3-((1R)-1-hydroxy- |
-cycl ohe (

ot hy! am ORAF BRI pRcnd] Bl 396 4La' Bt 16k 1o 5% EfundEddlte 330305
hydr ochl az.R¢le. SABBTJ.H?FE 19 .2207- .6kl bSbﬂm’vﬂrﬁ AB11hln & DS1D8E,)0.9NVR( CD3OD) : 5
7.76, 6, %bnd 4.07, 3.96, 3.88-3.40, 3.32-3.06, 2.89, 258222
2.20-1.5 10, 1.08-0.80, 0.97. Exanple 5(5) (3R)-1-butyl-2

5. di ox0- 33RIRYuLHL-hdianey3H(1Ryyichysiesy | wee! ﬁW)ylrge 9022y Gai-giphesy | ppi ani
nocar lgonyj phang&gé m2r~<b11lnen“)él= ne Bydrdonl@ider i azasp i ro [ 5.5 Jundecane

hydr ochl or’i de TR (chl oroé?g)m nmet hanol =10:1); NMR(CD3CD): d 7.79,
7.03, 6. 2ELC5R%%62£@§2§ a&etm maﬂ%ﬂ 4-3.92, 3.74, 3.62-3.40, 3.3 8-3.10,

2.89, 160NRIZED,01925 ¥.3847 24,.825-1.1584. 1& 564, 1,848, 6313(56' :046@ 3003 97, 3.65¢amp) e

5(6) 20 cyc] o hexyl

m(et %yl) ( ??2(5% %b?#y Slzzgrﬁ% ﬁgé %]gr}yﬁq % h@]ooiﬂg 1>%/86 f% g ][I’I aza)s(% i ro
[ 5.5 ]unegemayie5®rdro chloride TLC Rf 0.21 (chl oroform met hanol =10: 1) ;
NN1R ; Y 8 n16, -4, Ny .

3 407 0g Ry gl 2oty Aniontydgs oo Miuniy Bo- Srinedyity s- o
Exanpl e Sylmethyd- Rﬂﬁiﬁmb@pypL525]U5dq§ar@ﬁ<l®td30qhdqnd%) 1- hydroxy-1 -cycl ohexy]

g: E;: ;mga%galsgg? (Chlomﬁl}rnm- methlagg)(lyS 9-triazas [5 5].undecane

T o R RS BRY vi b5 bl P Eb 4t bl SRR 315 Shenceeang,
6 8.64, 82 3&2221 022-213186,0041 86,1.80-9%0, B5¥0,123 .1 ©3-B8¢ 0,963. 30- 3. 15, 2.91,
2611530 -1. 85_ 1.84-1.60, 1.52-1.08, 1.05-0.80, 0.097. Exanpl e
S(8) = 2, 5-di ox0-3-((1R) - 1- hydroxy- 1- cycl ohexyl net hyl ) - 9- (4- (4-
carb oxyp(3ﬁedewyM63dile34(1R9—lt-h3i'cw>e§5pcwiohcfxyﬂinah}fl){%@mam@hydr ochl ori de

15 3 LA e Bl inghg 13 SRR syl 50
1. 55- 1. 05hydrogdderglego, 0. 96.
TLC: Rf 0.42 (ethyl acetate:methanol=2:1);
20  NMR(CD;0D): & 7.76, 6.97, 421, 4.17, 3.97, 3.85-3.47, 3.33-3.22, 3.03, 2.89, 2.55-2.32,
2.19-1.93, 1.82-1.62,1,52-1.12, 1.00-0.79, 0.98.
Example 5(25)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexy!methy!)-9-(3-(3-chlorophenyl)-1,2 4-
oxathiazol-5-ylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
25  TLC: Rf0.88 (chloroform:methanol=5:1);
NMR(CD;0D): & 8.13, 8.06, 7.62, 7.55, 495, 427, 417, 401, 3.84-3.70, 3.55, 3.35-3.14,
3.26,2.64-232,2.21,2.08-1.90, 1.82-1.60, 1.58-1.10, 1.02-0.80, 0.98.
Reference Example 3

1-(2-propenyloxycarbonyl)-4-(2-(morphaolin-4-yl)ethylaminocarbonyl)-4-(N-(2-butynyl)-N-
30  ((2R,3R)-2-amino-3-hydroxy-3-cyclohexylpropanoyijamine)piperidine
Tao a solution of 1-(2-propenyloxycarbonyl)-4-oxopiperidine (1.05 g) in methanol
(20 mL) was added (2R, 3R)-2-(t-butoxycarbonylamino)-3-cyclohexyl-3-hydroxypropancic
acid (1.5 g), 2-butynylamine hydrochloride (606 mg), diisopropylethylamine (1 0 mL) and 2-
(morpholin-4-yljethylisocyanide (0.8 mL). The reaction mixture was stirred at 50 °C
35 overnight. At room temperature, the reaction mixture was concentrated and saturated
aqueous solution of sodium bicarbonate was added thereto. The water layer was extracted
with ethyl acetate, washed with brine, dried over sodium sulfate and concentrated. The

residue was dissolved in dichloromethane (10 mL) and irifluorcacetic acid (10 mL) was added
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Exanple 5(9 - 112 (3R)-1-butyl -2,

5-di oxo0-3-((1R) - 1- hydroxy-1-cycl ohexyl net hyl )-9-(2-(2-

phenoxyet hyl oxy)ethyl)-1,4,9-triazaspiro[ 5. 5] undecane hydrochloride TLC Rf
0.52 (dichl oromet hane: net hanol =10:1); NVR(CD30D): 8 7.32-7.21, 6.98-6. 88,
4.23-4.12, 4.00, 3.97-3.86, 3.75, 3.66-3.42, 3.42-3.34, 5 3 30-3 09
2,53-9-22, 2 15-1 88 1.83.1.61 1.51-1.17 1 04-0.81, 0.96. Exanple- 5(10)

3R)-1-b 2,5-djo 1R).- 1- hyd | oh t
(39 L Bl oo il (Radabiikony by el Sbe ettty 5l
0. 26 (di abdctiponeitcheeevasnetitrahold=with: saﬂ.l)ated@qw\zﬂ GBROD) : of &o81udd carboddle add 50

11 é(7) 1110]e§r:|\:a%8f§ gsl tél dlzlg %é]?&%(ﬂ% 351'11§ g%%%tzyfg%gs%gg i ﬁ] a/gteil'ggg émng: ﬁ’gedl \%
R) - 1- hydrapkydrops mgg@mulmexvfam@tw tc)ncelgrqt@i 10 (gve dh¢ Hitlsx ypmbeursix yyvingsxthe ) - 1,
4, 9-511 aZ@SPink GhlSlca datNde0ANG DN QEILOGIE@dbinThE el relerB without qﬁ] or

(d| chl or onet_hane: “net hanol = 10: 1); NI\/R( CD30D) 'S'7.95,7696, 4.16, 4.07,
3.93, 16@”“§°§6U‘3 50, 3.35-3.10, 2.60-2.30, 2.20-1.10, 1.00-0.80, 0.97.

Exanpl e S{I2Rf(BR) ¢chidrstoyin-methahiox oy 3- (( 1

R) - 1- hydroxy-| - ¢ cIo eéyl met hyl )-9-(4-(2 20

nmet hyl am di n-5-yl oxy)butyl)-1,4,9-triazaspiro[5. 5] undecane
di hydr oc {BRJ-il d2-buTingl)- R -dbxb23 ({d RO+ Hordomst handohaxetrhathel}91Q- 1) ; NVR( CD30D) :

22 786 62-3.49, 3.34-3.18, 197, 2.59,

5 4018’ 4d’r°1§’“¥§”‘¥°‘"’é50“3’i) La; “%Easﬁfg% ]ﬁn‘i“gan‘i 05-0.81. 0.96. Exanple 5(13)

25 (3R) - 1-butyl - 2 soliffioxof &ch@o@dwmmm Re&o&lmh@wmmhym)l% -N2acedc (N,
si net %ﬁlf%'t'llx m@bﬁk@@@%m%w%re%t swb@ 5 for 9- Bédré‘za?ll?é Qac{l?é n‘%xmre)

] undecan dr ochl orid | orom et hane: nethano
NVR( CD30mpuirslized 3gth Sfatwted@qsSOUSzﬁOb@mnszG@dmgl caabomgte; 7 Hheggactign uixtuze 3@$
3 30- 3, Oﬁsmracté@wn% et adetdd; haSed whitl bride, d6ied bvéOanhy@dus ha@fleun Quiflle 8Rd 30

T‘?hydr peEn r(.a3 R gﬁgﬁ %&dhgfﬁlflgé%%(a% p?ugfl(f'geg[ by column chromatography on silica gel

rret hyl sul(femgyhc&mmop’mdmnmy%éwhyl)) tolgide Q}ettltieaozc&mnumd[(Bﬁs]g) ndemgnie following
hydr ochl or| gg lé%bc 0.40 (dichl oronethane :nethanol = 10:1); NVR(CD30D): 6

7.23, 7. 17, 411 3.85, 3.70-3.50, 3.30-3.10, 2.88, 2.60-2.30,
TLC Rf 0.57 (ethy] acetate:methanol=10:1);

NMR (CDs0D): § 6.04-591, 531, 5.21, 4.61-4.58, 4.26, 4.19, 405-4.01, 3.90, 3.80-3.52,
20 339 ,247-2.17,2.02-1.60,1.37-1.14, 1.05-0.87.

Reference Example 5

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

triazaspiro[5.5Jundecane hydrochloride

Z

To a solution of the compound prepared in Reference Example 4 (1.69 g) in
25  dichloromethane (40 mL) was added acetic acid (1.4 mL), palladium
tetrakistriphenylphosphine (453 mg) and tributyltin hydride (3.2 mL). The reaction mixture
was stirred at room temperature for 1 hour and 1IN hydrochloric acid was added thereto. The
mixture was washed with dichloromethane. The water layer was diluted with 2N sodium
hydroxide and extracted with ethyl acetate. The obtained organic layer was washed with
30  brine, dried over anhydrous magnesium sulfate and 4N hydrogen chloride / ethyl acetate
solution was added thereto. The reaction mixture was concentrated to give the title
compound (834 mg) having the following physical data.
TLC: Rf 0.50 (dichloromethane : methanol=5 : 1);
NMR (CD;0D): 8 4.36, 420, 4.00-3.90, 3.72, 3.42-330, 2.62-2.40, 2.28-1.92, 1.76-1.65,
35 1.38-1.15,1.02-0.84.
Example 6
(3R)-1-(2-butynyl)-2,5-dioxo-3~((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl}-1,4,9-triazaspiro[S.Slundecane hydrochloride
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35 2.20-1.90, 1.80-1.60, 1.50-1.10, 1.10-0.80, 0.97. Exanpl_e5 15 (3

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

R) - 1- hydr oxy- | - cycl ohexyl met hyl ) - 9- (4- di phenyl anm nobut yl ) -
1,4,9-triazaspiro[5.5]undecane di hydrochloride -113 TLC. Rf 0, 50

(di chl oronet hane: nethanol = 10:1); NIVIR(CD3OD): 6 7.29-7.20, 7.02-6. 96,

6. 96-6.88, 4.15, 3.90, 3.80, 3.64, 3.58-3.40, 3.30-3.05, 2.52-2.21,
2.16-1.60, 1.58-1.08,01.05-0-80, 0.97. Exanple 5(16)CH;(31RU-1 butyl 2,5
dioxo 3 ((1R}-1 : ydro¥ Iotajexyli~thyl)-9-(4- cetyl -3, 4-di hydro

1, 4- benzoxazi n- 2-y] nethyl ) 9-t'Ki azaspiro[ 5. 5] yadecane hydrochl ori de TLC
Rf 0.53 (dichl oronmetffdne: meffidnol =18=%),; NVR( CD3 . 6 7TA 0, 7.20-6.95,
4.35, 4.17, 4.12, 3.95-3.40, 3.35- 2.85, 2,17, 2.05-1.94,
1.85-1.60, 1.60-1.10, 1.00-0.80, 00X / (i)ll?‘i) 1- butyl - 2,

5-di oxo-3-((1 R)-1-hydroxy- | -cycl ohexyl nmethyl -#- phenoxy- 2-
butenyl )-1,4,9-triazaspiro[5.5]undecane-hylr ochlXori . Rf 0.53 (ethyl
acetat e: nethanol=9: 1); NVMR(CD3OD): 6 7.2 6, 29, 6.01, 4.65,
4.16, 3.92, 3.83, 3.67, 3.55-3.40, 3.3%c|l5 3.13¢ 2.. 2.15-1.92,
1.80-1.60, 1.48-1.12, 0.99-0.83, 0.97. Exanple ‘ butyl-2, 5 -d

ioxo-3 -((1 R -1-hydroxy- | -cyclo hexyl methy
1) - 9- (4-met hyl - 3, 45di ByR-2khe compound prepared in Reference Example 5 (100 m ? and 4-
1, 4- benzoxazi n- 2-yl met h - triazaspi ro] 5. 5] undecane_di hydrochl ori de

y yl)-1,4,9-
TLC Rf olsthormyinbisneroheizRicnsid G%étrﬂ%)rfmdﬂethi ormafp Reepddad)tredyanse € .¢o
5.00, 4. 1%L)4nd20didn90iadetéRybodolkliride 491 nid) 40d Bhe2QixtiFeQhas stir8@overhidht. The
2. 20- 15 90 -1.60, 0, ,1.10-

(3R) - 12 bu{%?f:ﬁ%? I'rg)_ct&feo%%ig ggﬁc(]ébgfatﬁji,_ Iigrhtg;%'r %89918@%8&11'5)(11%%%3%@5 (o:rligs)ﬂica gel (ethyl

- cycl ohexydetat hydethadol 4-9(:1L-phdnyphd AN hydrogen chloride / ethyl acetate solution was added

et hoxyi m h -1, =Ll ' - of i de
R A s te S A

7. 60- 7. 51thexonmpopndof the pegent ipgentipn{§) mg) Baving tipgolowg physical3iagy

3. 88- 3. 66,718 RF030ACNI0R13Rn Smbthang-5718. 22, 2.20-1.88, 1.84-1.62, 1.55-1.10,
1.26, 1.25

1 05- 080 0.95 0 95. e 5(20) 3Q e
(am 10 Do RNREBQI b o 4 1y Titn T A S 20F dhedgtPrbOii 86 6. 11 2563 42,
t et rahydr 033%aplbhahen- 3%, latet oyl )88l 1429t 60, lazRIpicc DI 3. Hhuodecane hyd, - ocl ;
10, -, de g omple 6(1) - 631)

By the same procedure as described in Example 6 using the comesponding

aldehyde derivatives respectively instead of 4-(4-formylphenoxy)benzoic acid and using the
15 corresponding amine derivatives respectively instead of the compound prepared in Reference
Example 5, the foliowing compounds of the present invention were obtained.
Example 6(1)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cyclohexen-4-yl)methyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]Jundecane hydrochloride
20  TLC: Rf0.17 (dichloromethane:methanol=10:1);
NMR(CD;OD): § 7.84, 7.62, 7.14, 7.07, 5.70-5.60, 4.36, 4.21, 4.11, 4.00, 374, 3.60-3.20,
2.91,2.60-1.60, 1 50-1.25, 1.15, 0.95, 0.94.
Example 6(2
(3R)-1-butyl-2,5-dioxo-3-{{1R)-1-hydroxy-1-(cyclopenten-4-ylymethyl}-5-{4-{4-
25  methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspire[5.5]undecane hydrochloride
TLC: Rf 0.76 (dichloromethane: methanol=5:1);
NMR(CD:0D): & 7.84, 761, 7.14, 7.07, 5.71-5.67, 436, 4.12-3.95, 3.80-3.45, 3.25, 291,
2.76-2.02, 1.71, 1.50-1.31, 0.95.

Example 6(3)
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TLC. Rf 0.35 (d) ch]oronethane: net hanol1=10: 1); NVR(CD3OD): 6 7.10-7.05,
4.17, 4.02, 3.76, 3.70-3.50, 3.40-3.20, 3.02, 2.91-2.87, 2.63-2.34,
2.16-1.93, 1.85-1.60, 1.60-1.10, 1.10-0.80, 0.98. 35 Exanple 5(2 ] )

(3R) - 1- butyl -2, 5-di oxo- 3- ((1R) - 1- hydr oxy-1| - cycl ohexyl net hyl ) -9- (( 2E) - 4- ( 4-
met hyl am 1lnocar bonyl phenoxy)-2-butenyl)-1,4,9-triazaspiro[5. 5] undecane
hydrochloride TLC. Rf 0.40 (et hyI acet ate: nethanol=4:1); -114 NVR(CD30D):
S7.78

.78, 7.01, 6.3Q, 3,95, 4
3. 30- 3. oé?l%-&-bg@ﬁ’%ﬁsgl%oésé £ H}’d@xxé’: (@f@rﬁiopgian iygienf)%bﬂ?% e 10,
1. 00-0. 8(1‘netlQlQiinoEmﬂnﬂlﬁhé&(ozﬁ)ph(:@ﬂ%)neﬂ}yt)ul y|9 tPazapidld[6xQuidtec{ike hydrochloride

g)trll gﬁgg%ﬁrﬁfocfyégé uun%ecane l")eﬁa ﬁYI%C ?ﬁr%l er?p%l )625 ét ﬂyl acet at e:

met hanol 2MRYCDNVR]:CD3GB) 7.64, 7. B4T0728,3 17 428, 7,367 4. 10150, 2,9@,4,2.63-.2818),, 23063,
3.57-8. 45,73 39-B0d0, 3.09-3.03, 2.60-2.52, 150-2.39, 2.29, 2.13-1.91,
1.80-1.60.'1:80-1 15, 1.00-0.86, 0.96. Exanple 5(23) 10

(3R) - 1 bwﬁ.ﬂl oxo- 3- ((1R) - 1- hydroxy-| - cycl ohexyl nmet hyl ) - 9- (3- phenyl i sox

| X o hloride TLC.
¥ 053 (o] ororor i et ol oo Ly KR SO0 e T o] 2, 7. 56 7 40

7.24. 4. r@“ﬁawocw goy! p@ﬁﬂ@&b’)ryge@dmﬁf% ! é93tzla@ﬂsmof53§lz@eca@ hyigirechingide
2.22-2. 1(11(2@&410&&: llcfﬁékclneﬁﬁhnolbﬁg 1.12, 1.04-0.80, 0.96. 15 Exanple

5((:%1'} M{?ﬁﬁ#) 95(7 ;E’é?ﬁgeﬂ??'?% 6%1 Hdga%gn?’log 3.99, 3.75, 3.56-3.43, 3.19,

henoxyrreBk[}ﬂlzéjlcl %hrmﬂrfélhw 98, #4669 8941.38288pi r o [ 5.5 ]Jundecane

hydr ochl g4l d&e 42 (et hyl acet ate: nethanol =2: 1), 20 NVR(CD30D): 6
7.76, 6. 97, 3.85-3.4 33332303 2.89, 2.55-2.32,
2.19-1. 9é3Rk18@1}i 2652d10z0§2C(1R}2 hygroyg- b(b@rdlfmetbﬂp henyRmsthy [59-244-

(3R) - 1- bli'ﬂiéﬂly]gmﬁrdéh%ﬁ’ylﬁhélfokf\_zl)phenylmethyl) 1,4,9- trlazasFllro[S S]undecane hydrochloride
eny

oF?(aéLfllg g'ﬁj% %}Corcr‘é‘% %ﬁx%‘%q@“gﬂegﬁég &g[ gthtrJ(r)lgecane hydr ochl oride 25 TLC
Rf 0.88 (NMROCD{ODM § meddhantd, F51519.94 I\ELXMLRG@DBQQ)AIQQ 800,33 68306, 2?9.162,4],7. 55,
EIC MOt A TEN S U R e
Example 6(6)
(3R)-1-butyl-2 5-dioxo-3-({1R)-1-hvdroxy-1-(cyclopenten-4-yDmethy1)-9-(4-(4-carboxy-2-
20  methoxyphenylmethyl)phenylmethyl)-1,4,9-triazaspiro[S.5Jundecane hydrochloride
TLC: Rf 0.57 {(chloroform:methanol:acetic acid=10:1:1);
NMR(CDs0OD): 6 7.58-7.55, 7.45, 7.34, 7.22, 5.66, 430, 4.04, 3.99, 3.97, 3.86, 3.72, 3.55-
3.38,3.19,2.70,2.58-2.02, 1.68, 1.50-1.27, 0.94
Example 6(7)
25  (3R)-1-butyl-2,5-dioxe-3-((1R)-1-hydroxy-1-(cyclopenten-4-yl)methyl)-9-(4-(4-carboxy-2-
methylphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochloride
TLC: Rf 0.60 (chloroform:methanol:acetic acid=10:1:1);
NMR(CD;0D): 8 7.98, 7.86, 7.56, 7.07, 6.93, 5.67, 4.35, 4.00, 4.00, 3.76, 3.55-3.42, 3.18,
2.71, 2.59-2.00, 2.28, 1.77-1.29, 0.95.
30 Example 6(8)
(3R)-1-butyl-2 5-dioxo-3-((1R}-1-hydroxy-1-(cyclopenten-4-ylImethy!}-9-(4-{4-carboxy-3-
methylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5}jundecane hydrochloride
TLC: Rf 0.66 (chloroform:methanol:acetic acid=20:1:1);
NMR(CDs0OD): 6 7.97, 7.58, 7.16, 6.91, 6.86, 5.67, 437, 4.02, 400, 3.77, 3.57-3.44, 3.18,
35 2.71,2.59-2.00, 256, 1.77-1.28, 0.96.
Example 6(9)
(3R)-1-butyl-2,5-dioxo-3-((1R}-1-hydroxy-1-(cyclopenten-4-yl)methyl)-9-(4-(4-
carboxyphenoxymethyl)phenylimethyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochioride
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1-(2-pro

peny] oxycar bonyl ) - 4- (2- (nor phol i n-4-yl ) et hyl amilnocar bonyl ) - 4- (N- ( 2- but ynyl ) -
N 30 ((2R, 3R)-2-am no- 3- hydr oxy- 3-cycl ohexyl propanoyi ) am no) pi peridine To a
sol ution of 1-(2-propeinyloxycarbonyll)-4-oxopiperidine (1.05 g) it,

met hanol (20 nL) was added (2R,

3R) - 2- (t - but oxycar bonyl am no) - 3- cycl ohexyl - 3- hydr oxypropanoic acid (1.5 g),
2- but ynyl am.ne hydr ochl rlde ng), dii” sop ropyl ethylamne (1.0 niL) and
2- (mor phbkynki? -éﬁ)(@i] ?T%Wé P%ieﬁcﬁ%!’: IR T T¥he reaction nixture was
stirred aml\ﬁ((c@;@@)o@e’r 06, gh0, A66, 0N I EFIeIRtAT 4, 4. 0016 92 ECTI, NS INIDAB 88 Was
concentrat t u s solution of sodium bi carbonate was added
t her et o. "I’Tlg ﬁﬂ?@rﬁ{ggg FS’ éazgxﬁggct ed with ethyl acetate, washed with
brine, drEenhgeéflodi um sul fate and concentrated. The residue was

di ssolzve L0 0 lhdfluarpacetienagid (10 i) was
added ~ d(f?ﬁtlﬂﬂeﬁr; b &?J ZFRQ 5 hﬂ#ﬁx ‘E:i}Ctl fon m > xt*urE“\Ms st f_l'{Fred at roorn
t enper at maebdxophaldwml@nym@éﬂylkéé&t ﬁr@nasmrﬁiiﬁ]endwsnmmwﬂwrz@d Wi th

sat urat edrpgURPH S Gl AR RincsRebuBICAs bpnat e and  extracted with

di chl or omet hane- th water and brine, dried over

anhydr ousNNEYAESOEN &t Q%t%S%n7d1%§n%%rﬁ¢7at4eW PGt BHd: Bi Xt 24eohpbuhdo-
having theagp 440 5 fbHovm ng physical data. The obtained reSML11-- 117n0O

110~d . t n~~+ ran~f'~ -41, Qut fi.l-her Al L- 1-1- I-L-A -LIJ JL
punﬂ%at@éﬂ%@&f 0, 16 (chl OTCform methanol = 9: 1). Reference Exanple
4 (3R - | BRI- bty RY,5)didx B34 IRYel-BydrotyR) -(bydiyentenxdrylmethgl)ehekid-met 1 i yl ) - 9- (2
10 b e BIAREONT e L RIS 9 BT GRS LR O e
acetate (?DCnﬂfO\E/didEhiomledhate me):hm@»lﬂﬁ IR hours. The reaction mxture
neutral | ZQUMYIOTR! W Ab Ry SGUERLST BRI Ofisedly GO UM3ORY BANA 87, I 2 76

reaction m xt ext’ract’'ed Wi et hyl adetate, washéd w th brire, dried
over TanhybP&u&9magnesi um sul fate and 15 concentrated. The obtained residue
was puri fEgghfl¥ se@humm chr omat ogr aphy on si | | ca gel (ethyl acetate :

ohyst cal @RA-be R a4 PG TR el gt Bl T e o "

(CD30D;) : Bucﬁoﬁlzﬂeﬁ&lxﬁéthylﬁaribmnyl512iln,o)1éllleﬁ§tmzﬂet58) 141~92E‘r1azds,p119[5 SHuﬁEEecéné)l 3 90,

3, 80-3. 52, l(ﬁﬁd?’g 2.47-2,17, 2 ~ 02-1.60, 13 7-1- 14, 1 - 05 -0,8 7,
Reference (a (3R -1-(2-butyiiyl)- 25d|oxo3((IR)-I-I|ydroxyI

- cycI291ex?LﬁeRﬁ913¥{d1$h]¢f®netb¢!i€dz pialo{G1B] undecane hydrochl ori de

NMR(CD;0D): § 7.7, 7.47, 7.35, 7.05, 5.66, 4.31, 3.99, 3.99 374, 3.68, 3.52, 3.50-3.40,
3.18,2.75-1.28 , 0.94.
Example 6(13)
(3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy- 1-(cyclopenten-4-yl)methyl)-9-(4-(4-
25  methylaminocarbonylphenoxymethyl)phenylmethyl}-1,4,9-triazaspirof5.5Jundecane

hydrochloride
TLC: Rf 0.46 (dichloromethane:methanol=10:1);
NMR(CDsOD): § 7.77, 7.59, 7.04, 5.70-5.62, 5.21, 437, 4.00, 3.99, 3.76, 3.60-3.35, 3.53
3.21,2.89, 2.72, 2.60-1.95, 1,67, 1.52-1.24, 0.94,

30 Example 6(14)
(3R)-1-butyl-2 5-dioxo-3-({1R)-1-hydroxy-1-(cyclopenten-4-ylymethyl!}-9-(4-(4-
methylcarbonylaminophenylmethyl)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

hydrochloride
TLC: Rf 0.43 (dichloromethane:methanol=10:1);
35 NMR(CD;OD): & 7.46, 744, 733, 7.25, 571-5.61, 4.31, 3.99, 3.9, 397, 3.86-3.35, 3.51
3.17, 2.71, 2.60-1.80, 2.09, 1.67, 1.52-1.25, 0.94.
Example 6(15)
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To a solution of the conmpound prepared in Reference Exanple 4 (1,69 g) in
25 di chl oronet hane (40 ni-L) was added acetic acid (A nlL), palladium

t etraki St Fl phenyl pli osphine (453 ng) and tributylfin Ilydride (3.2 nL)- The
reaction mxture was stirred at roomtenperature for | hour and IN
hydrochloric a ci d was added thereto. Tile mxture was washed wth

di chl oronetharie. The water |ayer was diluted with 2N sodi um hydroxide and

extracte th et acet a The ,obt ai ned, or anlc | ay ed with 30

br i ne. - aTkt] QuBl AP oIL R gNESRT T SeloPHLEn A sy e rear de.

et hyl ace@altoayplvmxg)]!xﬂe@ eyt 4, 93Iihezarsp1a@[15|Sqlﬂndem:)etltyrdeochvta&ieconcent rated to

-ivp the 0 havi ng the foll ow ng physical data.

TLC~ dt% R?oo %fi‘ﬁ%ﬁ@‘ﬁdﬁ%ﬁanoﬁgﬂ%nol =5 ~ 1): NMR (CD30D): 8 4~36, 420,

4, 00- 3 9(NMR((7]230131 873, 3047, Z622-2. 940 6 43-@8B, 15.82,4.15,76€0Q,, B3], 3.33-313938-IRA5,

1,02-9 ?}ﬁ}.@ﬂ@ r(n3R)64 1 ;@2 ot htﬂ%lq] ¥d)-2,5-dioxo-3-((IR)-I-1iydroxy- I
rne en

-cyclohex é {-9"“ -“carboxyp oxy) phenyl net hy
1)-1, 4, 9- -0[ 5, 5] undecane hydrochl oride - 116 To a solution of the

d
((:?lrr]Pglrjlnn)WREeno ) erqzl%g::)?r gﬁ]ﬁ?l F%eI &d&%)? Eﬁ%)zl ﬁpﬁe[ﬂ}r’n) ge(4mas added
tri et hyl amthexypbemdmetty))- hhg-teasis r51 wrdseaR Y GFQﬂWd}dlede (91 ng) and the

m xture wWase: g 4edh@efoindhéthanbrel(B1y eaction m xture was concentr at ed

6" 105" NRCHUB R aogal £ 8, S SRS B2e Rl L S5 GePont s Bdn

t her et 0. ZI§(e2.00arC 0 0NSWML ROUB.5Was concentrated and washed with t-butyl rret hyl

et her tOﬁl ve, . 5293 conmpound of the present invention (80 ng) having the
follown data. TLC. Rf 0.50 (chloroform: methanol=9 : 1); 10

NVR( CD30 M} R)-8-t8ity048, 5-Aictkd; 3 -1 R B, -l dOsky- U (c40lopeBon-44y188cthl)-20(4-4- 04- 3. 86,

40,1 13 agnecgytptaiinedy i steBpe )L S Pt g T

descH! 5bed1YF1fPCEl©awlﬁl e 6 using the corresponding al dehyde derivatives
respecti vgly risteacth ]&Bfoﬁlm(rﬂetﬁg{dwiqohpnoxy) benzoic acid and using the 15

correspo Y% ectiv t of t o]

o epar od MHAEPaPBRCE 7 i 235, 7DRes ot 1 ﬁéicﬁﬁf%oaﬁas?‘éﬁ £RE ERsan

i nventi ors. :maélobt?améd 2. 3 arppl20® (1190, ( 3R 130, 04t yI - 2, 5- di oxo- 3- ((|
R)-I-hydronxl e 6 % ycl ohexen-4-yl ) et hyl)-9-(4-(4-

nmet hyl a phenoxy) phenyl nethyl)-1 ,4,9-tiiazaspiro[5.5]undecane
hydr G&Jhl dBRité-bupd-2T8-@1oxREB((1R)-( diydhixor b@t:lmnmen et magtby 1204 4(f:carboxy-2-

ethoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf0.15 (chloroform:methanol=10:1),
NMR(CD;0D): § 7.70, 7.68, 7.48, 7.08, 7.02, 5.66, 4.33, 4.08, 4.00, 3.98, 3.75, 3.55-3.40,
3.20,2.70, 2.60-2 40, 2.30-2.00, 1.70, 1.60-1.30, 1.24, 0.95.

25 amorphous
softening point: about 157-161°C
Example 6(19)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-{cyclopenten-4-yl)methyl)-9-(4-(4~
methylcarbonylamino-2-methoxyphenoxy)phenylmethyi)-1,4,9-triazaspiro[ 5.5 Jundecane

30  hydrochloride
TLC: Rf 0.32 (chloroform:methanol=10:1);
NMR(CD>0D): & 7.51, 7.43, 7.07, 6.98, 6.90, 5.66, 4.29, 4.00 3.99, 3.73, 3.70, 3.53, 3.60-
3.40,3.15,275,2.60-2.00,2.13, 1.70, 1.50-1.30, 0.95.
Example 6(20})

35  (3R)-1-butyl-2,5-dioxe-3-((1R)-1-hydroxy-1-(cyclopenten-4-yDimethyl)-9-(4-(2,4-
dimethoxyphenoxy)phenylmethyl)-1,4,9-triazaspire[5.5Jundecane hydrochloride
TLC: Rf 0.56 (ethyl acetate:methanc!=10:1);
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NVR(CD30D): 6 7.84, 7.62, 7.14, 7.07, 5.70-5.60, 4.36, 4.21, 4.11, 4.00,
3.74, 3.60-3.20, 2.91, 2.60-1.60, 1.50-1.25, 1.15, 0.95, 0.94. Exanple 6(2)
(3R)i -6utyl-2,5-dioxo-3-((]R-1-1iydroxy-]-(cyciopeiiien-4-yi)netliyl)-9-(4-
(4- 25 methyl aminocarbony 1 phenoxy)pheny 1 nmethyl)-1, 4, 9-tri azaspiro
[ 5.5 ] undecane hydrochloride TLC. Rf 0.76 (dichloronethane: met hanol=5:1);
NMR(CD30D): 8 7.84, 7.61, 7.14, 7.07, 5.71-5.67, 4.36, 4.12-3.95, 3.80-3.45,

3,25, 2 9 it s ok 2, 458% b %05 3P AR § (3o 10 (D 31

-butyl -2,
R) - | - hydr %g; 25§36t ahpdz.0pyr.em-1 48y | s8ene)-etdsyd p59- (4- (4- methy 1 amino

car bonyl Ehe nl%ﬁ%ﬁhenylrret hyl)-1, 4, 9-triazasp iro [ 5.5 ] and ecane
hydr ochl o = Rf 0.66 (di chloro nethane: in ethanol: water= 8: 2:

0.1); NVR(ABDIC)tyl-B,57di8¥q-3 A (B 1-Higdrox - 16 ¢y clo@htendd-§0methy369-(4-(4-hy& ot 92- 2. 91,
2.60-2; 10 . = 9 4 : s | -»2, 5-di oxo-3-((1
R - 1- ydirngxa]f%)ﬂlle{] ?X%% g?'ﬁ’ﬂ]]%grr}]]-y 9119%?‘%?%3‘}“&@Ss?‘gﬂd%gﬁﬁé}yﬁg#%ﬁ%‘ﬁ%noc alr onnyI E)gle

noxy) phen¥Lax Bf Ry#)(ethyl aretage metharalspCilpo [ 5. 5] undecane hydrochl oride TLC
R 0.40 (M@c@%ﬁi)@t&%@?&@@,n@hi%5&)6.3&05.‘%'1\@_(6@'3%% 398 §.5843 70, 3%9, %.-5%,51
7.07, 4.65, 436, 4.14, 4.°09, '3.99, 3.775, '156-3.43, 319, 3.03-291,° 2. 91,
2.68-2. 113.53-103 3. 165279, $60-119849.68, 862-1298.95Exanpl e 6(5) (3R)- 1- butyl - 2,

5- di oxo0- 3ekdkpRs(dxyhydr oxy- | -(2, 6-di met hyl plienyl)nethyl)-9-(4-(4-

met hy] am nqcar bonyl phenoxy) pl.i.epyl methyl)- 1,4, 9-trazaspi[. . 5] undecane
hydr othl okikiel -B&%X%Ecﬁowgdmﬁ)- {- V@HFB‘?{dﬁié‘ilﬂléer?é‘?““ﬁrébﬂlfﬂﬁ%ﬂgl‘%'? NVR( CD3QD)
6 7.84, 7db&thylahbobihthmibodhrbordi)ghencky BhendAnthyl¥1 00 trikDdipido 55 uddktane?. 41,
141, 2.20-2. 80, hll..ﬁS, 1.45-1.25, 0.93. Exanple 6(6) (3R)-1-butyl-2,

5- di oxo- 39 IR PG dr oxy- 1 - (cycl opent en- 4-yl ) et hyl ) - 9- (4- (4- car boxy-2- 20
met hoxyph&bygl REOHPI Fhlbrafogh metlanb) ackiid pdd€10:.&daspi r o[ 5. 5] undecane

oo ek R s B0 6 12§90 gL gl A58 s IBL ) 0
3. 86,138, 72,2732.88,-2. 83 2860-30901. 79136, 0955 8-2.02, 1.68, 1.50-1.27, 0.94.
Exanpl e 6EQmgR 6(23)
- car boxy OR)- by e TohEApione Ngvgioaenien bsDmedzdeidar 5.5
] undecane ey @etdr@lanti@ophenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochloride
TLC: Rf 6.70 (chloroform:methanoi=5:1);
20  NMR(CD;OD): & 7.60-7.50, 7.06-6.97, 5.66, 4.32, 4.00, 3.98, 3.74, 3.58-3.38, 3.20, 2.70,
2.60-1.92,2.12, 1.70, 1.52-1.28, 0.95.
Example 6{24)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cyclopenten-4-ylymethyl)-9-(4-(4-
methylsulfonylaminophenoxy)phenylmethyl)-1,4,9-triazaspiro[5. 5Jundecane hydrochloride
25  TLC: Rf0.74 (ethyl acetate:methanol=5:1);
NMR(CDsOD): § 7.50, 7.29, 7.07, 7.03, 5.67, 4.28, 4.00, 3.96-3.20, 2.96, 2.73-1.28, 0.96.
Example 6(25)
(3R)-1-butyl-2,5-diox0-3-((1R)-1-hydroxy-1-{cyclopenten-4-yl)methyl)-9-(4-(4-
methylaminocarbonyl-2-chlorophenoxy}phenylmethyl)-1,4,9-triazaspiro[ 5.5]Jundecane
30  hydrochloride
TLC: Rf (.50 (dichloremethane:methanol=10:1);
NMR(CD;0D): 6 8.00, 7.77, 7.60, 7.13, 7.08, 5.71-5.61, 436, 4.00, 400, 3.75, 3.60-3.40
3.53,322,291,2.71,2.60-198 1.68,1.52-1.27,0.95.
Example 6(26)
35 (3R)-1-butyl-2,5-dioxo-3-({iR)-1-hydroxy-1-(cyclopenten-4-yl)methy!)-9-(4-(4-
methylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4 9-triazaspiro[ 5.5 Jundecane

E

hydrochloride

TLC: Rf 0.42 (dichloromethane:methanoi=10:1);
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TLC. Rf 0.60 (chloroform nethanol: acetic acid T 10:1: 1); NVR(CD3OD): 6
7.98, 7.86, 7.56, 7.07, 6.93, 5.67, 435, 4.00, 4.00, 3.76, 3.55-3.42, 318,
2.71, 2.59-2.00, 2.28, 1.77-1.29, 0.95. 30 Exanple 6(8) (3R -1 -butyl -2,
5-di oxo0-3-((IR hydrox , 1 ( ye]lo,enten 4 'I)nmetl. '1~-9-(4-(4 carbcx -3-
met hyl p henoxy) phenyl methyl)-1, 4, 9-triaza sp iro [ 5.5 ]undecane

hydr ochl oride TLC. Rf 0.66 chlorofornlnethanol acetic aC|d 20 1 1

NMR( CD30 1 86, 3y 7,

3. 57- 3. 4 VEGR 0Dy 35%749 stagh s AL £ ¥ G2 6 W g

(3R) -1- bu:tyil 324, 5-24i D2-B7¢, (21991 9F, 1.68, 1.52-1.23, 0.95.

-hyd| Ailty glapent en- 4- yl)nethyl)-9-(4-(4- carb oxyp he;foxy met by |
hen I -1,4, 9-triazaspi ro [ 5.5 Jundecane hydrochloride - 118

TLC RfO(SB)(lfihﬁ)dfM-dmp -t Rarl divdraxet-{ayclpeaten ¥hd)metROEERGD) : 6 7. 96,

:73 ?g 5; ?gcloé oglg méhggmir%%%%?nglgﬁémxg ﬁgr%]ghﬁg%né) gﬂl%nag‘as%?fo[s%]ﬁgdéarﬁﬁ

(3R) - 1- biwgrachlosidgi oxo- 3- (( 1R) - 1- hydr oxy- I-(cyclopenten 4-yl)ncthy!)-9-(4- (4
- car boxyphenexy s nybﬁyﬁhyaha&341@1jrlizasplro[5 5{undecane hydggch;ogéde
TLC. Rf

7.18, 7. M&gﬁ%o%%rﬁe%g’% 74 tfh'a@‘s%é 9§75é 33, ﬂ%R g%%@)@ gé§ 31442§ 230. 96.

10 Exanpl38126(21711)2 563R)7 1-15ut 28 - 10,5 9H, 0X56-B44 O130Rp251 - hydr oxy-

(cygb t en- 4. met hyl ) - 9- (4 (4--

am n y) phenyl net hyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane

hydr ochl dBRyé-butii, S-Rfox0-3B¢ 1 RoH1elhidomgrie{ dyalvpemen-daylph eth $13-931(4:- (ANVR( CDSQD) . 6

1.59%, 2;. etb%‘ \Jn%(ochb%ﬁylé)? "g’kagé rﬁﬁyppé‘gﬁ’ hffaoijﬁ o §2a5§ (%:[? ﬁuéétanjel? - 76-

R) - 1- hydﬂbﬁyx$kvm@clopenten 4- yI)nethyI) 9 (4- (4 f | uor ophenyl

nEthy|Caﬁﬁg@yﬁf@@5Eﬂm%QRRQQM&ﬂg&h¥iOIﬂ 4, 9-triazasp iro [ 5 5] undecane
hydr ochl qri de 2 | chl of omet hane: met hano

(9 NI\/R%CD(BCD)
0 98" FURICHOD) 7657 5. das 45517 76 5, 439060055 903 -85, BedB 10, 255
3. 50- 3. 40,.70,3.6082.08, 11'%6,1,281.28, ®45. Exanpl e 6(13
Example 6(29)
(B3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cyclopenten-4-ylymethyl)-9-(4-(4-
methylaminocarbonylphenylmethyl)phenylmethyl)-1,4 9-triazaspiro[ 5.5 jundecane
20 hydrochloride
TLC: Rf 0.51 (dichloromethane: methanol=10:1);
NMR(CD;0D): & 7.73, 7.46, 7.37, 7.31, 5.72-5.61, 4.32, 4.07, 3.99, 3.99, 3.75, 3.54-3 .48,
3.52,3.12,2.89,270, 2.60-2.00, 1.68, 1.52-1.24, 0.94,
Example 6(30)
25  (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(cyclopenten-4-yDmethyl)-9-(4-(4-

methylsulfonylamino-2-methoxyphenoxy)phenylmethyl)-1,4,9-tniazaspiro[5.5Jundecane

hydrochloride
TLC: Rf 0 53 (dichleromethane:methanol=10:1);
NMR(CDs0OD): & 7.46, 7.04, 7.03, 6.92, 6.87, 6.74-6.61, 4.30, 3.99, 3.98, 3.74, 3.73, 3.60-
30 3.38,3.53,320,299, 2.70, 2.60-2.00, 1.69, 1.52-1.25, 0.95.
Example 6(31)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-i-(cyclopenten-4-yl)methyl}-9-(4-(4-carboxy-2 6-
dimethylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.34 (dichloromethane:methancl=10:1);
35 NMR(CD;0D): & 7.82, 7.52, 6.86, 5.66, 4.30, 400, 400, 3.70, 3.60-3.40, 3.20, 2,70, 2.60-
2.00,2.14,1.70, 1.50-1.30, 0.95.
Example 7




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

R) - 1- hydroxy-1-(cycl openten-4-yl)nethyl)-9-(4-(4 25 methyl anml nocarbo nyl
phenoxym et hy! ) phenyl methyl)-], 4, 9-triazaspi ro [ 5.5 ]Jundecane

hydrochl ori de TLC. Rf 0.46 (dichl oromnet hane: net hanol =10: 1); NVR(CD3QD): 6
7.77, 7.59, 7.04, 5.70-5.62, 5.21, 4.37, 4.00, 3.99, 3.76, 3.60-335, 3.53
3.21, 2.89, 2.72, 160-1.95, 1.67, 1.52-1.24, 0.94. 30 Exanple 6(14) (3R) -]
-hr _Ityl ((1,R-1- ro.y- I - Ci

opent en- 4635‘) lrfgjt'ﬁ ?ﬁbﬁ(ﬁi@'(f%@']3%4T%lz?’"éfQ%BBM@%S?‘Y‘WWERW-%t by 1)phe ny
1 met hy ] nefhylednin®edrbdiadpieporpbhityh- b4 Pundecpine] S. Hyatcoatd lordroehichide: Rf 0. 43
(di chl or onet hane: rreHithl ol «0:1); 35 NVR(CD3DD): 5 746, 7.44, 7.33, 7.25,
5.71-5.61, 4.31, 3. 99HN3). 99, 197, 3.86-335, 3.51 3.17, 2.71, 2.60-1.80,
2.09, 1.67, 1.52-1.25 : Exarrple 6(15) - 119

(3R) -1 -butyl - 2, 5-di oxo0- 3- ( QERR I - hydr oxy- | - (cycl CH3

opent en-4-yl) m1et| iyl)-9-(4 car boxy-3- hydroxyphgnoxy)p h enylnethy [|)-1,
4, O-triaza spi ro [5.5] ¢gane hydrochl ori de C Rf 0.63 (chl oroform
:rn ethanol=5 : 1); NVR(CD30D)\ S 7.78, 7.47, 7.02-6.95, 6.44-6.38, 5.66,

4. 25, 4.00, 3.91, 3.82-3.39, 3. 5 2.82-2.38,¢2.30C2. 00, 1.64, 1.50-1.14,
1.08-0.78. Exanple 6(16) (3R)-I-but | -2, 5-di oxo- /' R) - | Ideroxy I

-(cycl openten-4-yl)netl hyl)-9-(4- m et 9 1, 4, 9-tri
azasp iro [ 5.5 ]Jundecane hydrochl oride orof orm met hano
1=10 10: 1 10 NVR(CD30D): 5 7.45, 7.03, 5.6 o7, 3.82, 3.70,
3.52, 3.60-3.40, 3.15, 2.70, 2.60-100,-HCi70, 1. 0 Exarrple 6(17)
(3R)- | -butyl-2, 5-dioxo-3 -((1R)-1-hydroxy- |

- (cycl opent en-4-yl ) net hyl ) - 9- (4- (4-

met hyl am noc ar bglnyb m(rjbe,nyiomifhyé exnipRmaprydanet hyRdfedende Exilﬂpl@mﬂl 1-8idmdbhunde
cane achl ori de

R, e oDy -t TagShobadhishegoynggnd E8 e a8 el 0aNnige (i) was aged

3.53, 3. 5ﬂie3h\4ﬁmlr183(026n112) d s@didty, 102)d80ERD. BG) aﬁd 20e 2ni@0ire IwasOstirled5a- g
0.94. Exa 8

(3R) - 1- bu?é?’ll‘ﬁéaq@‘]ed?"é%%g? ( (RIS Iacton mixfurg was) added, I hydrqeplasic L‘Z‘ﬁi) B
4- car boxyHBXtUéft Wex yprEtiskyith Wﬁw Iaﬁ@tﬂﬁyl %hq OEEaQLOtlﬂY@ZZ\a@p\W@FG sBpratefeaqueeus
hydr ochl oggid8on of sodium sulfite and brine, dried over anhydrous sodium sulfate and concentrated.

10 The obtained residue was purified by column chromatography on silica gel (ethyl acetate :
methanol =30 : 1-10 : 1) and 4N hydrogen chloride / ethyl acetate solution was added thereto.
The reaction mixture was concentrated and washed with t-butylmethyl ether to give the
compound of the present invention (64 mg) having the following physical data.
TLC: Rf 0.44 (chloroform:methanol=9:1);

15  NMR(CD;0OD): § 7.77, 6.98, 439, 420, 411, 4.04-3.88, 3.71, 3.64-3.50, 330-3.17, 289,
2.73,2.52-232,2.20, 2.08-1.84, 1.80-1.61, 1.75, 1.36-1.12, 1.04-0.80,
Example 8
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(1-(4-(4-
methylaminocarbonylphenoxy)}phenyl)ethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride

o) CH,
0
H,C—NH ;

20
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TLC. Rf 0.15 (chloroform nethanol=10:1); NVR(CD30D): 6 7.70, 7,68, 7.48,
7.08, 7.02, 5.66, 4.33, 4.08, 4,00, 3.98, 3.75, 3.55-3.40, 3.20, 2.70,
2.60-2.40, 2,30-2-00, 1.70, 1.60-1,30, 1.24, 0.95. 25 anorphous softening
poi nt: about 157-161 C Exanple 6(19) (3 R -1-butyl-2, 5-dioxo-3-((1

R) -1 -hydroxy- | -(cyclopenten-4-yl)nethyl)-9-(4-(4-

nmet hyl car bonyl am no- 2- net hoxyphenoxy) phenyl net hyl )-1, 4, 9-triazaspiro[ 5. 5] und
ecane 30 hydroch I chlQr e

NIVR( CB0D) - |T9 75%?11?1):;9115& @me@h)ggl @46@ @ 63;0‘13 éﬂ.}lﬂln i gﬁ@fﬂ&géﬂelﬂi&){&)benzamlde
3.70, 3. 5313131“613“’ lBeth®101é3 19;) ‘Qaw@de@(?éb:&) @dt blztomcar'loIvtﬁmlmO)aécmclsbexym95
Exanpl e 6(1§§)rbx§1§0panolc acid (117 mg) butylamme (0.06 mL) and 2-(morpholin-4-
(3R) - 1- but ydr ox cy cI ogent et

di Q 1- hyl
J4- d i %@@MM ﬁ%@)oéﬁh@ﬂyl “ﬂleewwgrf) WS 4S“r@ t %82% %‘i‘?”?“’l?t Rt&sf@m
]undecﬁnetdw}wm@m Qdiltﬂe reattiCh m¥xnle 5633( mdhylcoae@itﬁteei hy@bﬂﬂm& 2t a))s mL)120
NVR( CD30D)... 7,43,

3.81, 3.7 é“‘ﬁ“e s §‘”“‘3“6§§§9 ‘géﬁ 3K %”5 C%e‘%‘ﬁ%‘gaﬁd §“”é1“288‘”35 S%E‘f%édze

0. 95. Exaﬂqj)dlem&(l@ftbonate The reaction mixture was extracted with dichloromethane, washed with

ngg e g%xh Zarfeflb 03 Cantiy o) sobidy LiRY -dia( ORELAREAE S ik Shhied Middue was

met hoxyphdﬁ@@dygt fredyASmist hgdtic-acidi/ goluereaZaopi)rafdshadiadnwet@ie foydr bahl oAifide

ngS %6 ggééll é’fgettﬂé’ lre%ﬁ%haﬁa‘?xt{ﬁ%t Q/@?Q:Ioﬁcelﬂg*atje}:l ngéb%gcp)re&&e? whe: pu@rﬂ%@ téy 35,

3.18, 2. 7@01u21n6@hr91r179@grqph580n 35115'2 %l i@hyloa@sate Exapprel et 29) - idO 1) and 4N

(?52) é bU1h %eﬁcmoﬁzq@-z?»etﬁﬁll&%aﬂte wmlgxms fdaeal @BRMY. erFie- I\éh&tkﬁlt i thre9ved- (4
i zne

am noet h onyl ) pheno e m et h
9-tri azasﬁP‘f‘ nrgted Z’S‘]% "%ﬂ?@aﬁ’g tdt?‘“ﬁ)aﬂ’reg L ll)‘ dté’ ﬁ%)tﬂﬁf OQYRPQHQ ‘@gd?‘)?ﬁeﬁ#
met hanol : m’hnm(aldnSdﬁg)G]aim@theWﬁ@smahdﬂa%, 7.63, 7.15, 7.10, 5.67,
436, : 7 8, 15 3.27, 2.98, 2.72, 2.60-2.00,
1.78- f% rSes et dg;‘i“‘”@%% o g‘ﬁ}}%ﬁglb jﬁ {2, 5-di ox0- 3- (( 1R) - 1- hydr oxy- |
- (cycl opeM(QDﬂDhB& Ay3H) 3@9(1 104 798t H>5I4 édﬁbér&?l a0 hapheroRy p2.91, 2.60-
henyli net Bys) » k¢ 1h91 941 |1a725a]sJ)§)2 ir4.1.12. pdsip@gcane hydrochloride TLC R

0. 70 (chl orof or m nethanol =
Example 8(1) - 8(44)

By the same procedure as described in Example 8 using the corresponding

20  oxopiperidine derivatives respectively instead of WN-methyl-4-(4-(1-(4-oxopiperidin-1-
ylethyl)phenoxy)benzamide, using the correspending amine derivatives respectively instead
of butylamine and using the corresponding amino acid respectively instead of (2R 3R)-2-(t-
butoxycarbonyjamino)-3-cyclohexyl-3-hydroxypropanoic acid, the following compounds of
the present invention were obtained.

25  Example 8(1)

(3R)-1-(2-propynyl}-2,5-dioxo-3-((1R)-1-hydroxy- 1-cyclohexylmethyl}-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4 9-triazaspiro{S.SJundecane hydrochloride
TLC: Rf0.30 (chloroform:methanol=10:1);

NMR(CD;0D): & 7.84, 7.59, 7.15, 7.08, 4.41, 437, 4.21, 4.06-3.95, 3.77, 3.55- 3.46, 3.33,

30 291 ,2.72-2.64,2.51-2.19, 2.04-1.92 180-165, 1.34-1.17, 1.00-0.82.

Example 8(2)
(3R)-1-(1-oxidopyridin-3-ylmethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
(4-methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro5.5Jundecane
hydrochloride
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20 NMR(CD30D): 5 7.60-7.50, 7.06-6.97, 5.66, 4.32, 4.00, 3.98, 3.74,
158-3.38, 3.20, 2.70, 2.60-1.92, 112, 1.70, 1.52-1.28, 0.95. Exanple 6(24)
(3R)-1-butyl -2, 5-dioxo-3-((1R)-1-hydroxy-I-(cyc
openten-4-yl)nmethyl)-9-(4-(4 methy | sulfo ny |am nophenoxy) pheny

| methyl)-1, 4, 9-triazaspiro [ 5.5]undecane hydrochloride 25 TLC. Rf 0.74
(ethyl acetate: nmethanol =5:1); NVR(CD30D): b 7,5 0, 7.29, 7.07, 7.03, 5.67,
4,2 8, 4.00, 3.96-3.20, 2.96, 2.73-1.28, 0.96. EQ@ane 6(25)
(3R)-1-butyl -2, 5-dioxq3-(( = 1- hydr oxy- |

-(cycl openten-4-yl)nmethW ) -9
1- 2- chl or ophenoxy) pheny ) triazagp ir/0 [ 5.5 ] undecane
30 hydrochl ori de THEC-RH. 5 i ope{ hane: met h = 10: 1); NMR(CD30D)
d 8.00, 7.77, 7.60, 7.13, 7.08, 5.7 /00, A.00, 3.75,
3.60-3.40, 3.53, 3,22, 2.91, 2.71, , 1452-1.27, 0.95.
Exampl e 6(26) 35 OH

(3R) - 1- butyl -2, 5-di oxo- 3-((1R) - 1- hydr oxy-
- et hyl am nocar bonyl - 2- met hoxyphenoxy) pheny]
met hyl)-1,4,9-triazaspiro[5.5]undecane hydrochl orj
oronetha ne: meth ano i= 10: 1); ~-]21° CD30DR b 7. 59
7.08, 6.96, 5.70-5.62, 4.27, 4.00, 3.92, 3.82, 3.68, 3.60-

2.93, 2.7 68. 52z 095 Exanpl e 6(27
(3R 1 butf- 18y Gltsrdorindydififods, - O = © o020
(cyclopehﬂﬂﬁ&QDyQDhﬁi&9H;894(&3@4782c@8$db@@p&lo 7.05, 5.13, 5.05, 4.33, 4.30, 3.89,
t hyl I t
L"Sdrﬁcﬁ{“o?f”?????%”%ﬁ%" DPRERYS Tesii )t 20 L 3agspetol R Slunieodg
7.87, J.5Exampled(37. 08, 5. 67, 435 4.01, 4.00, 3.75, 3.55-3.44, 3.25- 3.12,
2.71, 2- 5%‘1@)—9—(1 oirdzggérldﬁ&rylgneﬁg’l) @S%QXCQBQQ‘R)Q -Hliro By 3Qy@logé§ylr%@th?g@@|
(

), 42 (dichl
), [.45,
3.54, 3.23,

gg ﬁs? ) fg me{lw?arxlnocarbonylpheln(c)n)gf))pﬁeny lgﬂeth )-1,4,9 tnazasﬁ/lro[ls S]énd%gan%pen
met hyl am pod@chioriyé phenyl car bonyl ) pheny] met hyl ) -1, 4, 9-tri azaspiro[ 5. 5] undeca
ne hydrochloride TLC @& O. chl or of orm net hanol =10: 1); 15 NVR(CD3OD): 5
7.97-7.93, 7.89-7.83, 7.0, £ 4.34, 4.00, % QIQf/ -3.45, 3.40-3.10,

[Z 0_

2.95, 2.70, 2.60-2.00, A.7 25, 0.95.
H,C—NH

4-yl)m

\_/%N
« HCI

10 TLC; Rf 0.13 (chioroform:methanol=10:1);
NMR(CD+OD): 6 8.59, 7.85, 7.83, 7.63, 7.56, 7.12, 7.05, 5.00, 4.35, 4.30, 3.95, 3.82, 3.50-
343,333,290, 2.59,250-224, 209-1.90, 1 80-1.60, 1.28-1.17, 1.00-0.88.
Example 8(4)
(3R)-1-(2-(N,N-dimethylamino)ethyl)-2, 5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl]}-9-
15 (4-(4-methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5SJundecane
dihydrochleride
TLC: Rf 0.08 (chloroform:methancl=5:1);
NMR(CDsOD): & 7.84, 7.67, 7.12, 7.07, 436, 423, 401-3.90, 3.72, 3.50-3.44, 3.33-3.24,
3.00,2.906,291,259-2.43,2.17-1.94, 1.80-1.65, 1.35-1.15, 1.03-0.82.
20  Example 8(5)
(3R}-1-ethyl-2,5-dioxo-3-((1R)- 1-hydroxy- 1 -cyclohexylmethyl)-9-(4-(4-

methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochloride
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Exanmpl e 6(29) (3R)-1-butyl-2,5-dioxo-3-((1 R)-1-hydroxy-|

-(cycl openten-4-yl ) et hyl ) -9-(4-(4-

met hyl am nocar bony] phenyl et hyl ) phenyl met hyl )-1, 4, 9-tri azaspiro[ 5. 5] undecane
20 hydrochloride TLC: Rf 0.51 (dichloronethane: net hanol =10: 1); NVR(CD3DD): b
7.73, 7.46, 7.37, 7.31, 5.72-5.61, 4.32, 4.07, 3.99, 3.99, 3.75, 3.54-3.48,
3.52, 3.12, 2.89, 2.70, 2.60-2.00, 1.68, 1.52-1,24, 0.94. Exanple 6(30) 25

(3R) - 1- butrylc; 219301 @¥@rdofih:hRhabokydrigxy- 1 - (cycl opent en- 4-yl ) met hyl ) - 9- (4- (4
met hyl sul TORGIERMNY 22 ddth &ty phdiokyy phefy gt Ayl 31732 8213 187 4P 8.7 und
ecane hydrachlséq tke 2TISCE ORf1.80-585( Hi 441 ] 10t o19etthéhe: | net hanol - 10: 1) ;

NIVR( CD30D§ a5 Fﬁ% 7.04, 7.03, 6.92, 6.87, 6.74-6.61, 4.30, 3.99, 3.98,

3.74, 3.7 0 3.38, 3.53, 3.20, 2.99, 2.70, 2.60-2.00, 1.69,
1.52-15 25(3R',)) %yclcEpmp‘pllneatl@,{l 215- dioxo-3- ((1R) 1 hydroxy 1- cyclmexy]methy) -9-(4- (4-

(3R)-1-b u%%ég ﬁaﬁmghaqﬁg?nﬁﬂl dnd ﬂlelﬂ’enyt](%%] | 4, @Cty a?@?cﬂ% %guxﬁfe%r?eq‘?dmc orl%e( 4-(4

- car boxy- Jé enox Flaz
55] u na”Léfc&fQ IVghloctiponings ErlDt-flORf) 0. 34 (d| chl or onet hane:

geggang -\ glcm%ﬁ)j\"\ﬂ%@@k ?@57? 82 4%6522064 6@ 357 6@56% 43)0,3 344 Q% 4.490,

Exanpl e 72-53122@8 EERy18- %Q?’ﬂt?clyWFS)l 620 1§9d 4)9(01@35 @@E 0 53 0 36
T S
gérgchl ok ﬁ% f‘@ﬁ@b@“ﬁﬁ%i@ Jﬂj%)n 31;;&&0?% ﬁg’ ﬁﬁ“‘ﬁ%@a?@g’?l h Reference

Exanpl e 5n&rid;la]mﬂnboerrbonytlph@ogﬁ)phﬁtﬂh[ylbmmmoﬁanbmyﬂnpdf[ém;d)ebmteMrc(cQE)rmlg) in
di et hyl f%@@f%e@((ghﬂ%fo}’}@%e?ﬁiﬁ _C]torlt)et hyl am ne (0.1 nL) and sodi um i odi de
n

(86 ng) a room tenperature overnight. To the
reacti on MMR{EFR:QRE adddd7I15K, Rydrothl Bii.c7 @6id3s, Thes, hdktuie Was368xt Bddt ed

with eshyk @cebat£g4 Tm 8nganbg 4 wqfrw@%owaésh@@gslawﬁaise@s@queous sol ution
of sodiumsulfite and brine, dried ovef anhydfous sodium sulfate and

concent r aE&amPlEE(§he obt ai ned resi due was purified by colum chromat ography

on silica(gel —Mﬁthwlz RARIAIR((IR)- m&tyhm@u Béhexy ety 1j-9¥)-(@nd 4N hydr ogen
chl ori de/ et acet te sol uti.o was 8 heret Q. iﬁ;"‘ reac xt ure
e conceA R ER A CORLRGTOR PR D ey o hyTeaehints chmgeoe ool une
of the pra@t€hRfidd2eebioosiol(b4naignolrddilng t he fol |l ow ng physical data.
20  NMR(CD;OD): § 7.84, 7.59, 7.15, 7.07, 4.37, 4.17, 3.98, 3.78, 3.49-3.46, 3.25, 2.95, 2.91,
2.57-2.35,2.12-1.95, 1.80-1.65, 1.34-1.15, 1.00-0.87.
Example 8(9)
(3R)-1-(3-hydroxybutyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-(4-
methylaminocarbonylphenoxy)phenylimethyl)-1 4 9-triazaspiro[5 5Jundecane hydrochloride
25 TLC: Rf0.24 (chloroform:methanol=10:1),
NMR(CD;0D): & 7.85, 7.59, 7.15, 7.08, 436, 4.16, 4.02, 3.88-3.74, 3.60, 3.50-3.43, 33§,
3.27,2.91,259-2.33,2.15-1.93, 1.80-1.65, 1.35-1.15, 1.01-0.87.
Example 8(10)
(3R)-1-(2-(pyridin-3-yl)ethyl)-2,5-dioxe-3-({1R)- 1-hydroxy-1-cyclohexylmethyl )-9-(4-(4-
30  methylaminocarbony!phenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]Jundecane dihydrochloride
TLC: Rf 0.55 (dichloromethane:methanol=5:1),
NMR(CDs0OD): & 898, 8.78-8,73, 8.05, 7.84, 7.69, 7.12, 7.07, 436, 4.22, 4 09-3.72, 3.63-
341,3.33-3.10,291,2.86,2.62,2.44,2.19-1.97, 1.80-1.65, 1.39-1.15, 1 03-0.87.
Example 8(11)
35  (3R)-1-(2-(1-oxidopyridin-3-yl)ethyl})-2,5-dioxo-3-((1R}-1-hydroxy- 1 -cyciohexylmethyl)-9-
(4-(4-methylaminocarbonylphenoxy)phenylmethyl}-1,4,9-triazaspiro[5.5 Jundecane

hydrochloride
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TLC. Rf 0.44 (chloroform nethanol=9: 1); 15 NVR(CD3QD): 8 7.77, 6.98, 439,
420, 4.11, 4.04-3.88, 3.71, 3.64-350, 3.30-3.17, 2.89, 2.73, 2.52-2.32,
2.20, 2.08-1.84, 1.80-1.61, 1.75, 1.36-1.12, 1.04-0.80. Example 8

(3R) - 1-butyl -2,5-di oxo-3-((1 R)-1-hydroxy-I -cycl ohexyl nethyl)-9-(1-(4-(4-
met hyl am nocar bonyl phenoxy) phenyl )ethyl )-1,4,9--triazaspi ro[ 5. 5] undecane
hydrochloride O T1 -\\ CH3 H3C-NH 20 - 123 To a solution of

N- net hyl - 4- (4- ( 1- (4- oxopi peri di n- I-yI)ethyI)ph noxy) benzam de (131 ing) in
met hanol (3 nl-) was added (’ f@-Z-(t-butbﬂy ar bgnyl am no) - 3- cycl ohexyl - 3-
hydr oxypr opanoi ¢ acid (1% tyj am ne (O. and 2- (nor phol i n-4-

yl ) et hyl i socyani de (006 ). m xture was stirrgd at 50C overni ght. At
room 5 tenperature! HaeoNHe reaction 1y Ire was added concentrated
hydrochloric acid (0.5 nmL). The m x was stirred ato50C for 2 hours,
concentrated and neutralize with sat % i cA

' ; dri ed over
anhydrous sodi um sul fate and concentr at ed: ' esi due was

di ssolved in 1.25 Macetic acid / tol uene §3 0 80 Cfor 1
hour. After 10 cooling, the reaction niXdGle was c ncentrathe obt ai ned

residue was purified by colum chronatography onsilica g8 Yhyl acetate
met hanol = 20 : 1-10 : 1) and 4N hydrogen chloride 1 eth acet at e

sol uti on W@i}@ﬂdﬁﬁg(mﬂﬁ@%ﬂnfﬂaﬁmﬁ@aﬂi]on m xture was concentrated and

vent i E“n%ggﬁ@,@bﬂ%%'a Biog: Pl Jen 2 2395229?3253 4%@“?@5’!?% 685970
T oA MR 8 el TR 5
’E . 1 -

1.45 1514 Exanpl e 8(1) - 8(44) By the sane procedure as

descri bed (3R)- Ee(a@peer&nubw@rbmlmnobﬁp@)ﬂﬂﬁﬂ@owﬂ(@mﬂl m&kvm he derivatives
respectively,j ; \Z/Qfg-gt@i%%kraﬁl &%aﬁdon&g) 8%%& ;H{%Bgﬁﬁé?ﬁ 149 es

yl ) et hyl ) phenox usi e cor
respectlv@Wyaﬂhgﬂééﬁﬂmeﬁﬂﬁ&W?K&hkﬁ@eand usi ng the correspondlng am no acid

[ es pect i VQ'DC RIS &6?4@%&%}&1%8& ml%tlfahel 10:1),; , o om
e PR AL LI
(3R) -1 - ( 23popy nyd bt 2, 7662 db 02(083_8(7( 1B3-116chydnoxye. 1104-0.%0.
-cyclohex%xmnd@%d3? (4-(4-
(3R)-1-ethyl-2,5-dioxe-3-((1R)}-1-hydroxy-1-cyclohexylmethyl)-9-phenylmethyl-1,4,9-
triazaspiro[5.5Jundecane hydrochloride
15 TLC: Rf0.54 (ethyl acetate:methanol=4:1);
NMR(CDsOD): & 7.58-7.49, 436, 4.15, 4.00, 3.75, 3.61, 3.46-3.42, 3.33-3.25, 2.49-2.23,
2.16-1.92, 1.80-1.63, 1.34-1.15, 1.00-0.86.
Example 8(14)
(3R)-1-methyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-phenylmethyl-1,4,9-
20 triazaspiro{5.5]undecane hydrochloride
TLC: Rf 0.45 (ethyl acetate:methancl=4:1});
NMR(CD;0D): § 7.58-7.48, 4.36, 4.16, 3.98, 3.78, 3.47-3 43, 3.25, 2.94, 2.59-2.35,2.10-1.93
1.80-1.66, 1.33-1.14, 1.00-0.86.
Exampie 8(15)
25  (3R)-1-(Z-methylaminocarbonylethyl)-2,5-dioxo-3-((1R)-1-bydroxy-1-cyclohexylmethy!)-9-

?

(4-(4-methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane
hydrochloride
TLC: Rf 0.50 {chloroform:methanol:acetic acid=20:4:1);
NMR(CD;0D): & 7.84, 758, 7.15, 7.07, 437, 416, 399 3 85-3.63, 3.58-3.42, 326, 291,
30 2.70,2.62,2.55-2.20,2.18-1.90, 1.85-1.60, 1.40-1.05, 1.05-0.80.
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met hyl am nocar bonyl phenoxy) phenyl nethyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochloride TLC. Rf 0.30 (chloroform nethanol =10:1); NVR(CD3OD): b 7.84,
7.59, 7.15, 7.08, 4.41, 437, 4.21, 4.06-3.95, 3.77, 355- 3.46, 3.33, 30
2.91, 2.72-2.64, 2.51-2.19, 2.04-1.92, 1.80-1.65, 1.34-1.17, 1.00-0.82.
Exampl e 8(2) (3R)-1-(1-oxidopyridin-3-ylnethyl)-2,5-dioxo-3-((1

R) - 1- hydr oxy- | -cyclohexylnethyl)-9-(4- (4-methy | ami no carbony Ip
henoxy) pheryhpreddny) | )-1,4, 9-triazaspiro [ 5.5]undecane hydrochloride -124

792, 7. 8607 GO e RGP RT3, Do 36 T HroRy g oy -

3. 45- 3. 41(4-84-3i3i! 132a1ﬂxiloca2b(ﬁ@1p%115ﬂy)ahé}@ mahil¥-1;89-0fazadpi83 5. 5lurfil@eahe65,

1. 30-1. 17h % @ 0 5 Exanple 8(3) (3R)-1-(1-oxidopyridin-2-ylmethyl)-2
5- di oxo- 3-{ UL“Rf- iehydroxy | -cycl ohexyl methyl )-9-(4- (4-nethy | anj

nocar bony TILgh &i@x32) {ohienytbrmetetlydnph dcetid acig=20:8:13zaspiro [ 5.5 ]Jundecane

hydr ochl o r-af t 0 0:

8 50 7 goMEGhdnFa Feg Thi, 5,9/ 8AT 4T} hAOLTH f%o MRS
3.50- 3.43,723283;2.2.,8¢0-8%J, 8521507124(}4 1221094018690 1.80-1.60, 1.28-1.17,
1. 00-0. 88Exgﬁagpj@?ﬁ{4] (3 R-1-(2- (N Nd i nmethylanm no)ethyl)-2, 5 -d
i OXO - Ayd r ohexyl net hyl )-9- 15 ﬁ%4 nethyl
anlnocarbkﬂykbﬁ%ﬁ ﬁﬁ@ﬁg@ﬁﬁﬁﬁ %JB 419ﬂFﬁWak8§%?b%$@“§fﬂ dédfte

di hydt@chhétydanbbGirb&iy 1&1&8x§)@hé@nﬁém$m1rm9hﬁmapqéo[5b)]undlélbﬁcecﬂya@)ﬂorﬁe7 84,

7.67, 7.1 72, 3.50-3.44, 3.33-3.24, 3.00,
2.96. 2. 9%LC2R3&5”@??‘1020]?‘?%1“"941@9%“%‘0 (ilg5 1.35-1.15, 1.03-0.82. 20
Exanpl e SEBIR(GRONY: e hgh- 2,5957diSpL@7345(( 1 28) 4 DIhgReak 6, 1.64-3.44. 327, 2.91,

- cycl ohex ( h r p henoxy)p heny

| met hyl ) - %@%%5892&?9@8 ngtrgony?tgﬂ]luﬂdgggnlﬁggpochl oride - 125 TLC Rf
0.37 (chI xanpteri(13et hanol =10: 1); NN R(CD3OD): 6 7.84, 7.61, 7.14, 7.07,

4.36, 4 %}iﬁgg?eloémﬁﬁ -85 ox0R ‘&éR?j 14ﬁ1ydr8 é/gﬁg(glol%?xgh %8?6 @ (5¢4 236,

215193 '34-1.15 00-0
1- cycl opr Wﬁgpwparbow_lpﬁe@g@y hf:pripythy )-1,4,9- trlazasplro[S 5]undecane 1ydrochlor1de

| - hydr oxy TiLe RFl009 1| @ichidrp@kihyho: mBtHaftolc4o-1);
eyl am RIS R Ay Y RBEIR MG Y Yy )30 14593 96] 3235016 A 5r 3 ¢n95Eanss.

hydr ochl o
2.15,1.98, 1.82-1.60, 1.40-1.09, 1.09-0.83, 0.82-0.66.

20  Example 8(19)
(3R)-1-hexyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-tnazaspiro[5.5Jundecane hydrochloride
TLC: Rf0.53 (dichloromethane:methanol=10:1);
NMR(CDsOD): § 7.84, 7.59, 7.14, 7.07, 4.36, 4.15, 3.99, 3.75, 3.59-3.42, 3.33-3.10, 2.91,
25 255-224 2.18-187,1.83-1.62, 1.50-1.10, 1.05-0.80.
Example 8(20)
(3R)-1-heptyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.S]undecane hydrochloride
TLC: Rf 0.53 (dichloromethane: methancl=10:1);
30 NMR(CD;OD): & 7.85, 7.61, 7.14, 7.07, 4.36, 4.16, 3.99, 3.75, 3.59-3.42, 3.33-3.05, 2.91,
2.60-2.26, 2.18-1.88, 1.82-1.60, 1.52-1.08, 1.05-0.80.
Example 8(21)
(3R)-1-(2,2,2-trifluoroethyl)-2, S-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethy!)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro{5.5]undecane hydrochioride
35 TLC: Rf0.51 {dichloromethane: methanol=10:1);
NMR(CD;0D): § 7.84, 7.59, 7.15, 7.07, 4.43, 436, 430, 4.18-3.92, 3.74, 3.56-342, 3.35,
291,2.58,243-2.11, 2.02, 1.89, 1.84-1.60, 1.40-1.06, 1.05-0.80.

Example 8(22)
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TLC. Rf 0.39 (chloroform nethanol =10:1); NVR(CD3OD): 6 7.84, 7.58, 7.15,
7.07, 4.36, 4.20, 4.00, 3.77, 3.56-3.40, 3.34, 3.20, 2.91, 2.53-2.48,
2.29-2.16, 2.03-1.91, 1.76-1.60, 1.39-1.19, 1.05-0.88, 0.53-0.36. 10 Exanple
8(7) (3 R-1-(2-phenylethyl)-2, 5-dioxo-3-((1

R) - 1- hydr oxy-1| - cycl ohexyl net hyl ) - 9- (4- (4- nethyl am nocarbonyl p henoxy) p
henyl methyl )-1,4,9-tria.zasp iro [ 5.5 Jundecane hydrochloride TLC Rf 0.42

(7 cgl70r2f gg (BR)-Taiuhang.- abQo:B)QaMVR(}@@&& 1cﬁ&;e§ﬂmne?1}579(z (33-7.17, 7.15,

51" 2" a5 Mg osy i oishoi By G edebiiols ]W%ﬁ%ledl@eocjﬁgadﬁm e 8(8)
(3R) - 1- metTiyd: -M%E@(chn&ﬂbr&r(e(h]aﬂ?:{rﬂetmdl:dﬁyl)l -cycl ohexyl met hyl )-9-(4-(4 nethy
1

nydrochl ofus i RPE5 85 ?&Fﬁ?@%%??#%%?ﬁanoﬁfﬁ?sﬁ"% B s i

7.84, % 59,50¢]118,160-080,45937, 4.17, 3.98, 3.78, 3.49-3.46, 3.25, 2.95, 2.91,

257235);%1?(3 9 180165 134115 100087 Exanpl e S(9)
5-di oxo0-3-((1 R -1-hydro
- CyCI ohexﬂ ﬂﬁy[y)l upxgzﬁ ((1R)-1-hydroxy-1- cyclohexylmethyl) 9 (5-hydroxypyridin-2-

et hy! ani RoganHaNy) pnﬁmgpams@mmda@gmm irdohbrfet 1 i azaspi r o[ 5. 5] undecane
hydr ochl or de (chl or form nmet hanol =10: 1); NMR(CD3CD): 6

7.85, 7.59L C7R150 275 fg@m&”@e"etha”fé‘ 104092, 3.88-3.74, 3.60, 3.50-3.43, 3.38,
3.27,1@. 9M(593(2D$36 83915 02-938, 7.8807.86 6555 14 35- 1.0853 SL- B15403 87 Exaspise

8(10 3R 1" R) - 1- hyd I

-((:ycl) ogex) .2.749 ﬁ ﬁ@) %ﬁ §2§ géﬁé% sza]n’q% %@g@%gn;(/(l p) henoiy; gxﬁenyl

met hyI)_—lEx4mDQ=: $(r2|4‘azasp| ro [ 5.5 Jundecane d ihydroeh 'arid e TLC Rf
055 (4 0k VAR M 6 D Rl
2.91, 2.8&methglxypyndin-2yhmethylyd 4,9-igpapiess. S indecane thydiodinrgles7. Exanpl e
8& 153 (1)35 (B3R -Aed 2 (c%fd?éfﬂo%ﬁﬂéth%dlﬂ@t)}" )ethyl)-2,5-dioxo-3-((1 R- ]

- X

(4 (1 ot YR PR bt ARy 7SR 55 41 80,1 16,401 382 564342

] undecane 3. m;emecmmma;ez 201264, TIN2-1. K¢, 1056L R 06 chpoodopows et hanol 10 1);

NNR(CDqu? gé§@§J8 68, 831, 7.88§, 784 7.66, 7.13, 7.07, 4.36, 4.21,
4.00, 3.85 54-3.42, 3.30-3.00, 2.91, 175, 2.58-2.43, 2.19-1.96,

1. 80- 1. 70,(3R)-38utyl 55 -dibx05- ({1 BE] - Iﬁd@zafﬂptwlcs(ex@nelhyl) -9-(4-(N-methyl-N-

20  methylsulfonylamino)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.36 {chloroform:methanol=10:1};
NMR(CD;0D): & 7.62, 7.55, 437, 4.15, 4.00, 3.76, 3.58-3.40, 3.38-3.14, 3.33, 2.91, 2.58-
2.24,2.18-1.84, 1.82-1.56, 1.50-1.06, 1.04-0.80, (.95,
Example 8(26)

25  (3R)-1-pentyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5]Jundecane hydrochloride
TLC: Rf0.52 (dichloromethane: methanol=10:1);
NMR(CD;OD): & 7.84, 7.60, 7.15, 7.07, 436, 4.15, 4.00, 3.75, 3.59-3.41, 3.30-3.12, 2.91,
2.56-2.24, 2.18-1.88, 1.84-1.60, 1 54-1.06, 1.04-0.80, 0.92.

30  Example 8(27)
(3R}-1-butyl-2,5-dioxo-3-({1R)- 1-hydroxy-1-cyclohexylmethy])-9-(4-(4-(IN-methyl-N-
methylsulfonylamino)phenoxy)phenyimethyl)-1,4,9-triazaspiro{5.5]undecane hydrochioride
TLC: Rf 0.51 (chloroform:methancl=10:1);
NMR(CD-0D): & 7.57, 7.45, 7.11, 7.06, 4.34, 415, 4.00, 3.72, 3.60-3.38, 3.36-3.12, 330,

35 2.91,258-2.24 2.20-1.84, 1.82-1.58, 1 54-1.06, 1.04-0.80, 0.95.
Example 8(28)
(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-cyclohexylmethyl)-9-(5-
methylaminocarbonylpyridin-2-yimethyl)-1,4,9-triazaspiro[5. SJundecane dihydrochloride

- 129 -




(3R)-1-(2-(2-propenyl oxycar bony] am no) et hyl ) -2, 5-di oxo-3-((I R) - 1- hydr oxy-1 -
cycl ohexyl net hyl ) - 9- (4- ( 4- net hyl am nocar bonyl phenoxy) phenyl net hyl ) -1, 4, 9-
triazaspiro[5.5]undecane hydrochloride TLC. Rf 0.44

(di chl or onet hane: net hanol = 10: 1); 10 NVR(CD30D): 6 7.85, 7.62, 7.14, 7.07,
5.91, 5.28, 5.15, 4.52, 4.36, 4.17, 3.99, 3.82-3.53, 3.52-3.17, 2.91,
2.70-2.25, 2.18-1.87, 1,85-1.60, 1.41-1.10, 1.04-0.80. Exanple 8(13)

I(? 3R)1 % St (U7 R?O&S(ibl%%f&qﬁ (nlathanol 10: ﬁ ]
R Ly O O VRl o na] Bl ki 9 REYLTEL IV 2 1y 8% a6 a3 dBed g2 6

met hanol =2.32)2.20WRECD30D) 58, 3. 55- 584 7. @00 84, 868. 4. 15, 4.00, 3.75, 3.61,
3.46-3.42, 3. 33.3 25, 2.49-2.23, 2.16-1.92, 1.80-1.63, 1.34-1.15,

1. 00- 0. 86—@%%&@8(14) (3 R-1-nethyl-2, 5 -dioxo-3 - ((1 R -1-hydroxy- |
- cycl & hetdR)riebinyl-} 593 mive Ay {1 Ryet-hydrody-4;cyBloh@G/ tneithgRa®pi-r o[ 5. 5] undecane
hydr ochl o ce ). 6
7.58.7. 48““%’?55%%23’@i%r@ﬁbg%%w@@ ! ‘%%%%%%E% é‘? sﬂ% %ﬁgass
2.10-1. 93TLC] RE03%.(gforoforzgmethmac=1090- 0. 86. Exanpl e 8(15) 25 (3 R)-

1-(2-meth m@mb%nyl5@my4)4a4 416, 3.98, 3.86-344, 3.40-2.82, 3.10, 2.64, 2.58-2.38,
5-di oxo- 3- § cl ghexyl net’hyl) -

(4- (4-meth Sndéérb%yh %%ﬁﬁx@z%henw met hyl ) - ]
4, 9-101 agmblecg[(@ﬁ] undecane hydrochloride TLC. Rf 0.50 (chloroform

LS o KEag5hdTea s AR R Bl Tt s 507
8- 1. 90, 1n1851—y]anﬁiﬁoca]:bcﬁ@-lpi]heﬁ&;y)ﬂnh@ﬁhﬁetBﬁl) 1;4 Q.E"Yazaﬁxajﬁ)_IS@nﬂédaﬁ): hydrochloride
§/|3529t ﬁyl(ng%t E}ﬁ S?Fdf?; ?ﬁr)rgt%ﬂXneDm&ﬁ)Xngl—?G 113) di oxo- 3- 3-((1R) - I-hydroxy-1-cycl ohex
am nocar bzﬂmmmwﬁr@nylsw Hyl .01, 43D488] 3 4spil, o B-BPariteeans, 3.55-3.45,

hydro@' oi'ﬁezéﬂzt@ zFig 91§22 é&hls@r pfa@nrm ﬁrabharwhosa@gsl c_aci d=20:4:1);
07, 16, 4.00, 3.76, 3.58-3.43,
3 30 3 208X

83072 263221 220185 185160 1.40-1.12,

é) Oi g go(nﬁxa(mb@tyﬁﬁ]u)s -§i3%) - 3L(((}2) p&ﬁmephydy):ro%exﬁnﬁt@m Ba(4(1
ydr ox

i nocar by PGS SHERRRD Ry et FBimass Skndpsnadudmghioride

hydr ochl ofLdeRf 0.50 (dlchlorOmethane methanol=10:1);

20 NMR(CD;OD): § 7.84, 7.59, 7.15, 7.07, 437, 4.17, 4,01, 3.79-3.65, 3.50-3.37, 327, 2.91,
2.61-1.60, 1.35-1.15, 1.00-0.87.
Example 8(32)
(3R)-1-(3-butenyl)-2, 5-dioxo-3-(( 1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5]undecane hydrochloride

25  TLC: Rf0.55 (dichloromethane: methanol=10:1);
NMR(CD;OD): § 7.84, 7.59, 7.14, 7.07, 583, 5.15-5.03, 4.36, 4.16, 3.99, 3.75, 3.59-3.46,
3.33-3.25, 2.91,2.51-1.65, 1.34-1.15, 1.00-0 87.
Example 8(33)
(3R)-1-(2-ethylbutyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(4-(4-

30  methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane hydrochloride
TLC: Rf 0.50 (dichloromethane:methanol=10:1);
NMR(CD;OD): & 7.84, 7.58, 7.14, 7.07, 4.35, 4.19, 3.91, 3.76, 3.54-3.36, 3.33-3.07, 2.91,
2.56-1.65, 1.44-0.87.
Example 8(34)

35  (3R)-1-(3-methoxypropyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane hydrochloride
TLC: Rf 0.40 (dichloromethane:methanoi=10:1);
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TLC. Rf 0.37 (dichloronethane: nethanol =10:1); NVR(CD3OD): 6 7.84, 7.59,
7.15, 7.07, 4.37, 4.20, 4.01, 3.86-3.70, 3.64-3.44, 3.27, 2.91, 2.88-172,
2.58-2.15, 2.08-1.88, 1.84-1.62, 1.41-1.11, 1.05-0.80. Exanple 8(18) 15
(3R) - 1-cycl opropyl -2, 5-di oxo-3-(() R) - 1- hydr oxy- I - cycl ohexyl met hyl ) - 9- (4- (4-
met hyl am nocar bonyl phenoxy) phenyl nethyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochloride TLC. Rf 0.51 (dichloronethane: nethanol =10:1); NVR(CD3OD): 5

Z ?g 1 gﬁl\f[[iclﬂao 6@7? 8414?3@7 331&8? 03, 1968?6343%4%3823 832,03 zz’ésXSﬂ’*lﬁ 34?( 313435-
anmpl e

(3R) - 1- he§9ﬂ1?2§;%]93r g>§8]]36{) R?]illh%? -cycl ohexyl met hyl)mg) (4- (4-
i net hyl arrEmmaElsam};l phenoxy) phenyl et hyI ) I , 4,9-triazaspi ro [5.5

d hl t 10: 1);
AR ooy Ip- aos 188 5 3 3 K- (RER 7 2B ERngSLNRLRLE. 37,2
3.33-% 10i,nemy9ﬁnm0<215bcmyﬁﬂ}eﬁo>%4p heyigetbylB1,4, 2118 adpiBRS  Sun86eabe hdrothloGdO- 80
Exanpl e 87 g l}’ﬂb%%@%ﬁ%?c%é‘[har?elggthgx?oqxﬂj {5&( (1 R- I - hydr oxy- | -cycl ohexyl

met hyl ) - 9- am nocar heno hen
net hyl ) - 11 ftnmz)aém BH[ 55B] GihdetHhed. ﬁ?ﬂﬁ*é hi-8 ; #E6-3AWC3 3 WP 15P.56-2.25,

{aeh! srommulie 88@‘" Y A 05 2 81" 5602, 26,2 16. 1 96,

1.82-1. 60EXampe 83698 1. 05-0.80. Exanpl e 8(21)
(RfR%L 1?]} 82(32{)21- {228 |3L3)p@ﬁifh)drdpr8 B)-disokox33{((R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-
ydar

net hyl am ﬁg%‘ﬁ{hﬁ Cp%pi‘ ﬁ%? ?l%é”g"{%gtslyli L Gtrazpspiroly p jHgfecans undecane

hydr ochl ohydtechl®@adeTLC. Rf 0. 51 (dichioronetharie: methanol 10: 1)

NVR( CD30 _ 4.36, 4.30, 418392 3. 74,
3.56-3.4?&5:5‘&%@?5&?’?"?@%‘%@ %’% 1?0'11%2, 1.89, 1.84-1.60, 1.40-1.06,
1. 05- 0. SONMBATHOD)8 32084, 1.28 7.(3R).07, 4.4But yb.- 235 4.d0-h®: 3.7 (3152-3 48, 3.35,
R) - 1-fwydr 9xy-2 k3 -zcmbqb £¥y)1 donetsvt 19 1di(dg{ 4 nmethy 1 sul fo nyl ami nop

henoxy) butyl) O9-triaza Spiro [ 5.5 Jundecane hydrochloride TLC. Rf
0. 26 (d| cﬁ#‘—@}l@ﬁu&i@ne met hanol =10: 1); NMR : 6 7.18, 6.92, 416, 4.04, 3.96,

370, 3. 62¢3R)4Bcychobfyldkihyl- 23/ dioko-BU{ERBOhy Qroﬂﬁ-llcﬁﬁghexﬁmibt}@@- Qn(zi,@z; 100- 080,
? ngl Oﬁé)"’(‘&}é 5 ar%é}fl?g%&t%’ q@a&wbélbwlnmﬁng g -9 ?rla(zgs]nrcg[S 51unggcane ¥1¥droch£onde
TLC: Rf 0.51(dichloromethane: methanol=10:1};
20  NMR(CD-0OD): & 7.84, 7.58, 7.15, 7.07, 4.35, 4.15, 3.96, 3.76, 3.61-3 45, 3.34- 323, 291,
2.49-1.72, 1.40-1.15, 0.98-0.90.
Example 8(38)
(3R)-1-((2E}-2-butenyl}-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[S.5undecane hydrochloride
25  TLC: Rf0.43 (chloroform:methanol=9:1);
NMR(CD;OD): § 7.84, 7.60, 7.14, 7.07, 5.72, 5.48, 435, 4.20, 4.18, 3.97, 3.87, 3.73, 3.48-
3.43,3.28,291,261-2.30,2.10-1 90, 1.80-1.60, 1.65, 1.40-1.12, 1.04-0.83.
Example 8(39)
(3R}-1-(2-trans-methylcyclopropylmethyl)-2,5-dioxo-3-((1R)-I-hydroxy-1-

30  cyclohexylmethyl)-9-(4-(4-methylaminocarbonylphenoxy)phenytmethyl)-1 4 9-
triazaspire[5.5Jundecane hydrochloride
TLC: Rf 0.46 (chloroform:methanol=5:1);
NMR(CD:0D): & 7.84, 7.59, 7.14, 7.07, 435, 418, 3.98, 3.77, 3.54-3.44, 3.25-3.11, 2.91,
2.55-2.42,2.38-2.10,2.08-1 88, 1.80-1.60, 1.35-1.11, 1.00, 0.96-0.70, 0.54, 0.27.
35  Example 8(40)
(3R)-1-butyl-2, 5-dioxo-3-((1R}- 1-hydroxy-1-(cis-4-methylcyclohexyl)methyl)-9-(4-(4-
carboxyphenoxy)phenylmethyl)-1,4,9-tnazaspiro[5 5Jundecane hydrochloride
TLC: Rf 0.66 (chloroform:methanol:acetic acid=10:1:1);
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ylinethyl)-1,4, 9-triazaspiro [5.5]undecane di hydrochl oride TLC. Rf 0.27
(chl orof or m met hanol =10: 1); 10 NMR(CD30OD): 6 8.39, 8.02-7.88, 7.82-7.66,
4.55, 4.15, 4.08, 3.82, 3.64-3.42, 3.38-3.18, 2.74-2.36, 2.20-1.84,
1,82-1.56, 1.54-1.06, 1.04-0.80, 0.95. Exanple 8(24) (3R) -] -butyl-

5-di oxo-3- ((I R) - 1- hydr oxy-1 - cycl ohexyl net hyl ) - 9- (5- (5- hydr oxypyri di n- 2-
yl met hyl oxy) pyridiii-2-ylnmethyl)-1,4,9-triazaspiro[5.5]undecane

tri hydr ocKMR(CeO1H: TLEL04,Rf 60. 237 (2071 4.87 04 06 N3 003 NAND 593 43):3.39 ;2.57-2.29,

NI\/R(CDBO(:SD%]%, gﬁ q0%7 g8g70?_§ 0(247 98, 7.80-7.64, 5.53, 4.50, 4.16, 4.06,

3.82, 3 72-2.26, 2.20-1.84, 1.82-1.58, 1.56-1.06,
1. 04- 0. 80ExLu g6 (Hanpl e 8(25) (3R)-1-butyl-2,5-dioxo-3-((] R -I -hydroxy-

| -cycl oh | th
ret hytSul %1 O 67 SheRyT RO ot S beonyre by st €
hydr oéhl onrnreﬂﬁeflamn@arqunybnl@aowhlmwbwhy Brlr?efﬁ-ltrmm 5.3 )undpgere @mrw}lonée 7.62,

7.95, 4. 3?LC4R#§31 dl%’lor(?mc?tﬁane?méﬁa;%léﬂ) . 38-3. 14, 3.33, 2.91, 2 58 2.24,
2.18-1.84 npl e_8

(3R)-1- peﬁm(@@l& éx*bg"s 7(%5&R3 o 7h%|r%3)® 4 17@¢c%weléy|ﬂr@r%§{7)3 é6(%19k A2t hyl
am i nocarbonyl d@1kenpxy)iphenywsl net hyl)-1, 4, 9-triazaspi ro [ 5.5 ]
undecane %/drciclg ride TLC Rf 0.52 (di chI ororret hane: net hanol =10:1);

NVR( CD3 = ~S4: 7.60, 7.15, 7.07, 4.36, 4.15, 4.00, 3.75, 3.59-3.41,

3. 30-13. 12(3R3- 198ytyl-2,556ex2r-24( 1 - 11 Bydto:88 ] -cicl8Hexdy] GOthy )-S5 he |- | Tohdy]OthgD;

0.92. 30 | 2 -1 byt yl -2, 5-di -3-((1 R- 1 -hydroxy- |
-cycl ohexgﬁ%en%ﬁ%sgﬁgf%%ﬁ@cfﬁ %#é}%ﬁlqwem e!t %IO su(l( fo) ny | a% i Y
no) phenoxTMﬁ RENY S [(erbylacktatel mathgnael pwaterz88p0.1,0 [ 5.5 Jundecane hydrochl ori de

TLC. Rf f | =1 - 1
TLC R Oniincalthor st g hagol ;s10:11) 3 oMK ETRED) 4 3857 95T 4B 0 5334

2.58-2. 2420%12@1%414518@40@808%05945 1.06, 1.04-0.80, O. 95 Exarrple 8(28)
(3 R4 Ejdgny;_l,leg(@-)dl 0x0-3-((1 R)-1-hydroxy- | -cycl ohexyl nmethyl)-9-(5-

S Y BT N s R - "ty
5 901, 8. 28thylantbocadb®y]phénd6;)pen®hpropyB4,4,3-t6za8pidfs. S@rﬂ@eﬁelﬁdrcﬁh%de 2. 64-
2.32, 2. 29]’11’: ﬁf‘o,?%-(?lﬁaxjofoﬁ@n:m%th%ﬁélj—-s%; 1.02-0.80, 0.98. Exanple 8(29)
NMR(CD;0D): 6 7.85, 7.57, 7.16, 7.09, 4.34-4 .22, 4 13, 3.93-3.76, 3.68-3.44, 3 42-3.10, 2,99,
20  2.68-2.16,2.18-1.84, 1.82-1.60, 1.50-1.08, 1.04-0.76, 0.97, 0.83.
Example 8(44)
(3R)-1-butyl-2,5-dioxo-3-((1R)}-1-hydroxy-1-cyclohexylmethyl}-9-(1-(4-(4-
carboxyphenoxy)phenyi)ethyl)-1,4,9-triazaspiro[5. 5Jundecane hydrochloride
TLC: Rf 0.43 (dichloromethane: methanol water=9:1:0.1);
25 NMR(CD;0D): & 8.04, 7.60, 7.18, 7.07, 4.57, 414, 3.90, 3.80-3.40, 3.40-3.20, 2.60-2.20,
2.20-1.85, 1.85-1.60, 1.81, 1.50-1.10, 1.10-0.80, 0.96.
Example 9
(3R)-1-(2-aminoethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl}-1,4,9-triazaspiro{5.5Jundecane dihydrochloride

ar
H,C—NH Q
N

30



5 (3R)- 1-butyl -2, 5-di oxo-3-((1R)-1- hydroxy-|-cycl ohexyl net hyl )-9-(1 phenyl
carbony 1 pi peri di n-4-yl methyl)-1,4, 9-triazaspiro [ 5.5 ]Jundecane
hydrochl oride TLC. Rf 0.34 (chloroformnethanol= 10:1); NVR(CD3OD): 5
7.56-7.34, 4.64, 4.16, 3.98, 3.86-3.44, 3.40-2.82, 310, 2.64, 2.58-2.38,
2.36-1.58, 1.56-1.06, 1.04-0.80, 0.96. 10 Exanple 8(30)
(3R)-1-(2-butynyl)-2, 5-dioxo-3-((1R) - I-hydroxy- |

- cycl ohexyl met hyl x- f9€e(i‘$r1(14:rt the compound 1epared in Examp]e 8(12) wasi.)re pared by using a

reL1] o noest Sopyl genos) et LicL ML ol 8,9 ML esepli Slesslintealy

6 7.84, 7wh® ad&edlf)a laﬂuﬁﬂ tetﬁaki’s@n;élheﬁ@,phésﬁ?ne 720 g) 411&)&-1[31t91411n 13:d8ide 3028, mL)

:i gg 8 gghndEgggengll )étugz( ani tgﬁg agfo?lg teglgfavﬁmia)zf‘orz% %‘JU& ox hegpe:a%f(iq?rf’ solbeftOwas 14
R) - 1- Hy dr cemyeved cy Eb dbesegiduerethgdd agiepds folution of sodium carbonate and the mixture was

met hyl am t

e By PRSP PATALTE W) S BREERly Sadsan
NTVR( CD3Om)diug spligle and gggcenpratey, 7] 11979,51 1e37as @s@vedzpngmethgnoﬂgmg 45% hydrogen
3. 50- 3. 37¢hBride / et%y?l-cetatg s8fhtidn @\le a@id&ﬁt%ré@ ﬁll@%a@mﬁ?mn@iw&sec&k&?t}ated
(3R)-1-(3-butenyl)-2, 5-d %xo 3-( 1R-I-21‘/1 |

- cycl ohexif $fst Hwomgmead 4l erPéﬁfSﬁwamlwan (8 hwsq%ﬁész%\ﬁwg@w%% Kg1a) - 1,
4, 9-10i a7aspRI0.3 (d-tutdnendegianeidiygdeeam . ofi de 25 TLC. Rf 0.55

(0 chl or o RIS, 45 934 3%6“77@““@(703&%623 863 331344 e L3 g%

1- 34- 1, 1572.91, DO5Q. 87 2. IEXA0R 1018 33)1.62, 1.40-1.12, 1.05-0.80.

(3R)-1- (2; Ergﬁl!q Wtyl)-2, 5-di oxo- 3- ((1R)-I
_hydr oxy- exyl rrethyl)-9 (4-(4
net hyl ani (gal b%wr@@m@w}mewhﬁéﬂwmpm 34 1R)- t-hydroag gr vvsladesyimsdedate

hyd | : . CD3CD) : 6
7y820%71_ 0%4 @ﬁmée Jy@cm%c@bégr 5;&1@& 5@39&&@%&%@? 1@@#&%&9@“&; @]&mecal}iwg e ?91
2.56- 1. 651¥4r0goBdR 7 Exanpl e 8(34) 35 (3 R)-

1- (3- met hoxypropyl ) - 2, 5- di oxo- 3- ((1R)-I-hydroxyHBCc cl ohexyl nmet hyl') - 9- (4- (4-
met hyl ar ni nocar bon_yl pk@noxy !Illnyl met hyl)-1,4, 9-t @aspl ro[ 5. 5] undecane

hydrochl oride TLC Rf Nl oporet hane: mé'L”Q =10:1); -130
NVR(CD3OD): d 7.84, 7.57, 7. 4.36, 4.1
3.32, 3.30-3.14, HQ1;NH. 52

.65, 1.3471.15, 1.00-0.87.
0

<301 3.76, 3,61-3.43,

*HCI

To a suspension of a free form of the compound prepared in Example 9 (44 mg) in

chloroform (1 mL) was added triethylamine (0.02 mL). To the mixture was added acetyl
20 chloride (0.01 mL) on ice bath and the mixture was stirred at temperature overnight. To the

reaction mixture was added methanol and the mixture was concentrated. The residue was

purified by column chromatography on silica gel {(ethyl acetate : methanol =20 : 1-10: 1) and

4N hydrogen chloride / ethyl acetate solution was added thereto. The reaction mixture was

concentrated to give the compound of the present invention (19.3 mg) having the following
25  physical data.

TLC: Rf 0.30 (chloroform:methanol:acetic acid=20:2:1);

NMR(CDsOD): & 7.85 7.58, 7.15, 7.08, 437, 4.17, 3.91, 3.76, 3.60-3.42, 3.40-3.20, 291,

2.62-2,41,2.29,2.15,2.08-1.90, 1.95, 1.85-1.62, 1.40-1.08, 1.04-0.80.

Example 11



Exampl e 8(35) (3R)-1-(2-ethoxyethyl)-2, 5-dioxo-3-((1

R) - 1- hydr oxy-1-cycl ohexyl met hyl )-9-(4-(4 5

met hyl am nocar bonyl phenoxy) phenyl net hyl) -1, 4, 9-tri azaspi r o[ 5. 5] undecane
hydrochl oride TLC Rf 0.49 (dichloronethane: net hanol =1 0: 1), NVR(CD30D): 6
7.84, 7.57, 7.15, 7.07, 4.36, 4.17, 3.98, 3.76-3.40, 3.27, 2.91, 2.56-2.25,
2.14-1.91, 1.80-1.65, 1.40-1.15, 1.15, 1.00-0.87. Exanple 8(36) 10

(3R)-1- (2(211}3]151.1@& Qeﬂlﬁlakblzo(r(ﬁp} [T} hx)ox%l&ﬂlcﬁ%@yl&re(l{ylﬁ@(4~(h-Ydr oxy | - cycl ohexy

o T hzhe %e&y@aaﬁ@?@ JatEL roﬁa@%%%%e%get“ o

9-triazaspf’ &8?‘3[ “"%O’P’S

(di chl or onet hane: net NIVR( CD30D) : S 84 7. 58 7.15, 7,07,
4.49, 4.36, 4.31, 4.10r4-48 03 52-3.48, 3.85, 15 2.91, 2.63,
2.44-2.20, 2.03-1. 6(}2? 01-0.85. Exanmp{ e 8(37) (3 R)-1-cyc]obutyl

met hyl - 2, 5- di oxo-3 cl ohexyl pet hyl ) -9- (4- (4-

met hyl am nocar bonyl phenoxy) phenyl A - 1,4, 9- t i aza%pi r o[ 5. 5] undecane
hydrochl oride TLC. Rf 0.51 (dichl oronet han : --a =10gH; 20 NVR(CD30D):
6 7.84, 7.58, 7.15, 7.07, 4.35, 4.15, 9 . 3.6\1-3.%45, 3.34- 3.23,
2.91, 2.49-1.72, 1.40--1.15, 0.98-0.90. npl 8(38

(3R -1-((2E)-2-butenyl )-2,5-dioxo-3-((1 ® - Hi
-cycl o)l exyl met hyl ) -9-(4-(4 nethyl am nocarbonylg’p henox

4, 9-triazaspiro [ 5.5 Jundecane hydrochl oride 25 TLC @
(chI or of orm net hanol =9:1); NVR(CD30D): b 7. 84, 60, 7.14, 7.07, 5.72, 5.48,

4.35, 4.20, 4.18, Ts. agsx)lutsmsaif thgcmpowmepagedm Eganzgle 221)9111 mrztbano,iv@@ added

2.10-15 90,1le&1%rﬂ h§@roxilde61§ eq%al“}%%o&x%ns %n@ﬁae%ﬁ@ureEvi(s?eﬂmrﬁed%%%m(@mﬁéra&ne
(2-trans- ge ﬁép ¥cloq; ( - 1- hydr oxy-

30 cycl ohé% Hytgs. -1 r(eactr%lt ﬁwtafﬁ N@éa%&ﬂm%ﬁaw %H@WP%(W“}‘ w 9-
tri azaspi I’d&[sélvéd undaaane] hmdl’melilbﬂj’méiﬁan'ELCToFiheOreéﬁlon mixture was added 1.2 N
(chlorofor 07, 4.35 4,18,

| 7. 84,
Coa S SACEEANRR e Minddes RS 0 Binfn e 76 3uey b flnfe Rl cdysBrags
1. 80- 1 60 and fig5ebtaifdd remdwwa@p@ﬁﬁ@fl 1730;010n154;hr£0na2601a315y &x silnpd gelgerh9) acetate

(3R but.y. 5- ek ax ) ? Q%Y. .
S (el S%O_ n%te'hhq%gilc g ex@l g)mgﬁ 15135 cgojr?d}% ﬁc?‘f the! present invention (55 mg) having the
car boxyphépllswying pbysitahfael i vyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane hydrochl ori de

TLC RS OTQ@:.(RCFW.M@B}%%nHﬁKéﬁ%%l ‘j080€ti ¢ aci d=10:1:1);
NMR: & 7.98, 7.84, 7.64, 7.04, 6.94, 529, 4.61, 420-2.80, 2.80-2.00, 2.00-1.40, 1.40-1.00,
0.90-0.70, 3.80.

15  Example 12
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(1-phenylmethylpiperidin-

yl methyl)-1,

4-yl)-1,4,9-triazaspiro[5 SJundecane dihydrochloride
CH;

le

- 2HCI

To a solution of the compound prepared in Reference Example 2 (150 mg) in

20 triethylamine (0.07 ml) was added Il-benzyl-4-oxopiperidine (80 mg} and
tetraisopropoxytitanium (0.23 mL) and the mixture was stirred at room temperature for 4
hours, To a suspension of the reaction mixture in ethanol (2 mL) was added sodium

borohydride (3¢ mg) and the mixture was stirred overnight.  To the reaction mixture was
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- 131 NMLR(CD30D): 5 8.04, 7.62, 7.17, 707, 4.37, 416, 400, 3.75,
3.59-3.43, 125, 2.57-2.29, 2.12, 1.86, 1.77-1.26, 0.95, 0.94. Exanple 8(41)
(3R)-1-butyl-2,5-dioxo-3-((1 R-1 -hydroxy-I

- (tetrahydrot hi opyran-4-yl)nethyl)-9-(4-(4 5

met hyl am nocar bonyl phenoxy) phenyl nethyl )-1, 4, 9-tri azaspi ro[ 5. 5] undecane
hydrochloride TLC. Rf 0.31 (dichlorornethane: nmethanol=10: ] ); NVR(CD30D):

b 7.84, 7a(5<&d ﬂ\lhﬁue%sQﬂnm&na@md"f 1@-5)‘&&)]1@%{1 3311:7\6as Bltﬁ&cﬁtlﬂ&gh%@ﬁlﬂ?(t&l}nd

(23Z§ 11%89 r’@z 5T]f .faﬁzateswts(maﬁfd mwﬁx ﬁce@gﬁu gﬁl&x{fﬁ%@% IYES was prashadebiipe. | - p

henyl et hy Hbled dwe!i: a8hdroagasipim @@l&téhmm&Bmalmmthydr"ﬂtﬂﬂbmafmdbre';ﬁﬂﬁie widh puiBhed hyI
t at 1 \ 7,8, 5

a1 3 opnuaogrontBflaY i Il «d U SRR yRufnd0Shed % 600 By o

1. 45" 15 13hydroger OhigBide 0. @byl acst@(acrlphen @(Maadde@R)lemtObutTwe 2a@icgi wXGUB- Wasl

R -] - hyd'&%nl‘gate&;ya%h%ggf%hn@ﬁﬁ%l 't)%m@ﬁyg 4itef- tS %l\fﬁ the 001 nd g)]f the resent

met hyl am nocar o% p enoxy)ﬁ) ?/ prog ri azaspl und cane

hydr ochl o#ivgBtion{4d: mg¥hayiizahe &losriag p Yﬁcahéftthanol =5: 1) ; NI\/R( cosoo) 5 7.85,

50516872161,(:7}1@% 314(d§fﬂltd}m%85haﬂe Aq%thaﬁel%%@ gg i: 82 3. 44 3. 42- 3 10 2E39 |
ampl e

8(44) (3R %c;p Dl)z% aﬁlg% % 3(411]%3)4 2340 Sk - 2585 19:5%7 %8355 AP

- cycl ohexylzwet. h0'|2)0591 61180145, canbioxsyploeroxy) p_henyl ) ethyl)-1, 4,

O-tri azasg |rol [122{'5p%28d ecane hydrochloride TLC Rf 0.43

(Bich]oro l:water=9:1:0.1); 25 NWR(CD3QD): 5 8.04, 7.60, 7.18,

7.07, 4.57, 4.14,B3.98, sat&Op&c&@;re&sm&s&ﬂﬁ(ﬂ 2 Bgémple2 02 usmgzmelccﬁfgspondmg

1.85-1. 60ket%n§aen‘;atl§g iﬂegnvé{(\)/}ngst%d%?f % %9 r ns?e tlixe ollow ng comﬁcsungs (4-

(3R -1-(2-amn cyc exy et h
(4- net hypfdmﬁf‘?ﬁ@@famb@ﬁvmp’}‘ﬁéﬁ@htﬂqﬁ t eeny Irret hyI) 1, 4, 9-triazasp iro[ 5.5
] unde¢gne gdamb 19y ch 1 on de 30 - 132 A free formof the conpound prepared

i n Exanpl ( S prepar by . using . a nv ntloa hod To a
suspensi o ]%I’F'@ﬂém%sé °¥£‘Srﬁ?ﬁ%ﬁhﬁ€ﬁ’x?ﬂ'“§?@ﬁl3 Ebf%]é{“f was added
pal | adi umnieatyrlakinsterrb@i}ephelnph@apmm@er(dzﬂ{mw}l,amdtriamslpubw 5 lundeh:yﬁhri de (0. 26
rnL) and th mpfg re was stirred at roomtenperature for 3 hours. The

en

reaction
TLC Rf0.40 (dlchloromethane:methanol=5:1);

20 NMR(CD3OD): 6 7.92, 7.64, 440, 4.15, 4.04, 3.75-3.50, 3.33-3.15, 2.93, 2.63-2.49, 2.18-1.90,
1.80-1.65, 1.45-1.19, 1.00-0.90.
Example 12(2)
(3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1-
phenylcarbonylpiperidin-4-yl}-1,4,9-triazaspiro[5.5]Jundecane hydrochlonde
25 TLC: Rf0.74 (dichloromethane:methanol=5:1);
NMR(CD;0D): & 7.51-7.42, 4.16, 4.08, 3.81, 3.60-3.50, 3.33-3.16, 2.55-1.70, 1.45-1.20,
1.00-0.94.
Example 13
(3R)-1-butyl-2,5-dioxo-3-((1R)- 1-hydroxy-1-cyclohexyimethy!)-9-phenyliminomethyl-1,4,9-
30  triazaspiro[5.5]undecane hydrochloride
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5 renoved. To the residue was add aqueous sol ution of sodi um carbonate and
the m xture was extracted wth chloroform/ methanol. The m xture was
washed with brine, dried anhydrous sodium sulfate and concentrated. The
resi due was di ssolved in nethanol and 4N hydrogen chloride 1 ethyl acetate
solution was added thereto. The reaction m xture was concentrated to give
the conmpound of the present invention (178 ng) having the follow ng physical
data. 10 TLC: Rf 0.33 (n-butanol :acetic afhh water 4:2:1); NVR(CD3OD): 5
7.84, 7.66, 7.12, 7.07, 4.35, 4.23, 4.04<3.65, 3.51-3.40, 3.26, 3.15-3.06,
2.9], 2.65-2.44, 116, 2.08-1.91, 1.83-1.6%, 1.40-1.12, 1.05-0.80. Exanple 10
(3R) -]
- (2- et hyl car bonyl am noet hy
)-9- 15
(4- (4- et hyl am nocar bonyl phenoxy) phéenyl
e hydrochloride To a suspen3|0rf()N
Exanple 9 (44 ng) in chlorofEanm (I et hyl ami ne (0.02 nl).

To the m xture was added acetyl 20Q | or Kde (0.01 on ice bath and the

m xture was stirred at tenperature overnight. To eaction m xture was
added net hanol and the m xture was concentrat ed- e esidue was purified
by col um ChrOnBtB@aaﬂhﬁomnf&kkbﬁ@ogﬁim@phh&hlEE@ﬁﬁkGKB@H@ﬁaﬁpﬁnHwﬂﬁnol6
1-10:1) a I I t

t her et o. J:i.lg, v\i;aééa %{lgcf 985" %Cflla!:l% ﬁ %gdljoggltﬁz% r ao[ @ ﬁ‘rg? %iléllttft 1>¥t’alse wgs gtdr

present i rpentamper{tdi@, ﬁ@rllé}hdmawun@erta'meatmmlww nf hyQI*@gpmysAﬁat thdatea:tioﬁLChe Rr
0. 30 hi r o} c c 8,
715 (507 Ogﬁﬁgﬁ 3{7;5'215 ertlrgéﬂ?)throuﬁ @{E'L(TTE {qular%pngml% NW]%S@@% 1\§as a@o%g gNil
2.29, 2. 1Eydrochigic agd ang bs mllmss Viasezancqm@@edltfoswelthezr«oelpe@nd ok dhp Peesent
-133 (3R) mtemny(hszng)taaqhem%ﬂe(ﬂr@pr@snmawy | -cycl ohexyl methyl) - 9- (4- (4-
car boxyp $E€O§§§§7f§ﬁgy %é%%go 1,4, 9-triazasp iro [5.5

] undecane 0§8Fh¥$% “?#Wﬁﬁr_ bund prepared in Exanple 2(1) in
met hanol WaSR@EIEg): 5% 40\ o5 i7 - hy&Ird35-880) h72qhuab, hé6HAGL AR &Md. &Shes0,
ntxtuhe WAS %f&fb%ﬂ at roomtenperature for 30 mnutes. The reaction m xture

was concentrated and the obt ai ned resi due was di ssolved in nethanol and
di chl oro z galc¥on m xture was added 1.2 N nCPBA and the

m xture was St' rrggd tf19rsa§19 HPO@H&L@’@ asTHl%cm?e%CH ®affipid ur GsM@%h@%ﬁ%és]}c{n@ﬁl d
and the obtai ned residue was purifi col um ch natogﬁge%¥ I gel
(ethyl ac¥fdee: dematréﬁtsrrwctweiyomsteié qf&Jgsﬁxfe'tH@ OB fopgranigde eddnt

i nvent i onyd &b thEdoritaydndthgt difine fdetil 4Wel gespBytiiBains@ad af the compound prepared in
15  Reference Example 2, the following compounds of the present invention were obtained.
Example 14(1)
(3R)-1-(2-methoxyethyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(1-(4-
methylsulfonylaminophenyl)-3,5-dimethylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[ 5. 5Jundecane

-di oxo- 3- ((I K- 1- hydr oxy- 1| - cycl ohexyl net hyl

e fo ntoi the conpound prepared in

dihydrochloride
H
N

HyCo

TS
o o _N
N7 N\

HiC

20
TLC: Rf 0.65 (chloroform:methanol=5:1);

NMR(CD;0D): § 7.44-7.40, 4.30, 4.19, 4.00, 3.84-3.64, 3.62-3.48, 3.46-3.20, 3.03, 2.60-2 44,
2.36,2.35,230- 1.88, 1.84-1.60, 1.40-1.10, 1.06-0.80.
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TLC. Rf 0.16 (chloroform nethanol=10:1); NVR 5 7.98, 7.84, 7.64, 7.04,
6.94, 5.29, 4.61, 4.20-2.80, 2.80-2.00, 2.00-1.40, 1.40-1.00, 0.90-0.70,
0,80. 15 Exanple 12 (3R)-1-butyl-2, 5 -dioxo-3 - ((1 R)-1-hydroxy- | -cycloh
exyl nmethy |)-9-(1-phenyl nethy Ip i peri din- 4-yl)-1,4, 9-triaza spiro [
5.5 Jundecane di hydro chloride To a solution of the conpound prepared in

Ref erence Exanple 2 (150 ng) in 20 triethylamne (0.07 nL) was added

| - benzyl - #xoxeRi1REeN di ne (80 ng) and tetraisopropoxytitaniun1(0.23 ni L) and

t he m xt ur s.stirred af .r e for s. To a suspension of
the react [ wﬁf’Fﬁké*ﬁﬁ“Eéﬂéﬁgpfkﬂfﬁf BHEH%SOHFE£1 bor ohydri de (30 ng)
and the rTmethyIIs‘ElﬁMiﬁlaslﬁlidpﬂleldylbﬂ,éFmlr@ﬁtylpy'fﬂoﬂ-qulmeﬂ@ﬁ}Dn,9mlxtaspi80[\ﬁa'ﬂuﬂde]:814le
added 2N g%ulncﬁor nia and the precipitated salt was filtrated through
CELI TE (braﬁ anE). The filtrate was extracted with et hyl acetate. The
organiz IEyérRW@§6Wﬁ@heﬂbnmhﬁﬁHmOHﬁin over anhydrous sodi um sul fate and
concentra e resf b on
silica ge| % gﬁﬂgngggﬁgggﬁgb £ gﬁ% %bp§84;i%93xM%ngkgT%h?§6%§g%g%%%@ﬂy
chloride % &th mhdé%hﬂé9sbpﬁﬂ?%% was added thereto. The reaction mxture
was concgg&ﬁg&qq;gnd washed with t- butylnethyl ether to give the conpound
of the présent 1 nt.i on aV|ng th n hysi cal data. TLC
Rf 0.31 (&in-8hy rfgal%? mﬁ@”ﬂf roy- i)cychﬁm@eg‘gj)g(ﬁ .56-7.51, 4.36,

4. 15, 1@102mea1y8sﬂif3nﬁ3mnﬁ)p38n§3) 35 dithellBip3rdfd1-4 21 6dthyD- B8 92ridtnspird[8 Quidlcznel O,
2.05-1.92,,.1. 80E%)F 5 1.41-1.15, 1.00-0.88. Exanple 12(1) 12() By the sane

proceduredggdﬁg Bed in Exanple 12 using the correspondi ng ketone
derivat i vésOr 8Spect(chierofoinmstettmdolbfs: 1; benzyl - 4- oxopi peri di ne, the follomjng

conpounds e o] o] i I

(3R -1 buw“@@ﬂ@%{?ig%g B S R P A S0 201 204
nethylanlﬂé@ak%@ﬁj?bhéﬂy“ HVI Bﬂpb&?aﬁﬁ 4-yl)-1,4,9-triazaspiro[5. 5]undeca
ne d1@ydgggh 1Rz TLC Rf 0.40 (dichloromethane: nethanol =5:1); 20

NVR( CD3QD) 4 5, 04, 3.75- 0, 3,33-3.15, 2.93,

2, 6% 2. 49CR)-rghyl-¢4- le’iO tﬁﬁlf‘%lshyfi}%s1in19*1€>€|¥1’@63@%9%(4 Hrampl e 12(2)

(3R) - 1- bumeury?suﬁodmm@z(nﬁelh&)yp&eﬂwglypchwylhregm)LDh@xmlamphyﬂs)ﬂandebane
phenylcargqﬁ% Pgrldln 4-yl) - , 9-triazasplro[ 5. 5] undecane hydrochl ori de

TLC: Rf 0.40 (chloroform:methanol=10:1);

20 NMR(CD;OD): & 7.48, 7.05-7.01, 6.89-6.85, 4.29, 4.15, 3.95, 3.74, 3.70, 3.60-3.20, 2.99,
2.60-2.30, 2.20-1.80, 1.80-1.60, 1.40-1.10, 1.17, 1.00-0.80.
Example 14(5)
{3R}-1-ethyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-y)methyl)-9-(4-(4-
methylsulfonylamino-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane

25  hydrochloride
TLC: Rf 0.39 {(chloroform:methanol=10:1);
NMR(CDs0D): & 7.48, 7.04-7.00, 6.92-6.85, 429,411, 4.00-3.80, 3.74, 3.80-3.50, 3.50-3.20,
2.99, 2.60-2.30, 2.20-1.80, 1.40-1.20, 1.18.
Example 14(6)

30 (35)-1-butyl-2,5-dioxo-3-cyclohexyl-9-(4-(4-carboxyphenoxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane hydrochloride
TLC: Rf 0.46 (dichloromethane:methanol=10:1);
NMR{CD;OD): 6 8.04, 7.59,7.18, 7.07, 437, 3.91-3.80, 3.50-3.20, 2.41-1.12, 0.96.
Example 14(7)

35  (3S)-1-butyl-2 5-dioxo-3-cyclohexyl-9-(4-(4-methylsulfonylaminophenoxy)phenylimethyl)-
1,4,9-triazaspirofS 5]Jundecane hydrochlonde
TLC: Rf 0.57 (dichloromethane:methanol=10:1),
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25 TLC. Rf 0.74 (dichloronethane: met hanol =5: 1) NVR(CD3QD): 6 7.51-7.42,
4.16, 4.08, 3.81, 3.60-3.50, 3.33-3.16, 2,55-1.70, 1.45-1.20, 1.00-0.94.
Exanmpl e 13 (3R)-1-butyl -2, 5-di oxo-3-((l R)-1-hydroxy-I-cycl ohexyl

met hyl ) - 9- phenyl i m nonethyl -1,4,9- 30 triazasp i ro [ 5.5 ]Jundecane

hydrochl oride - 135 To a solution of the conpound prepared in Exanple 4(30)
(37 ng) in nethanol (5 nL) was added 20, % pal |l adi um hydroxi de on carbon (3
ny) and tReRICH,WE: \$a® 53t nped.oat 7.030am3t empey 86 us 86 f vrg 3 chauws rmlenan
atnnspheég gf hydr ogen. After the reaction, the 5 catalyst was filtrated

t hr ough PPTE (brand nane). To the filtrate was added IN hydrochl oric acid
and t he nExdmsle 1489 concentrated to give the conpound of the present

i nvention T

(et or of of ) et HathBy 26 25530 - RtRaRPe1 S8k By byfpangl-yfdfosbo-go-o
4. 35- 3 80(4- @emslsumxﬂammoe%nwﬂmyplzenzsy)ph%}lmmthe's 14 6@riazapiral S6Juiese 0. 95.
Exanpl e 1ﬁ&ﬂédﬂm§%@”ple 14(9) By the sane procedure as described in Exanple
2 using t correspondi ng al dehyde derivatives respectively instead of

N- (4- f or mj-BhBAGPP i chiarasehmsmmeted=HEY: using the corresponding anine

derivati vRME®@IPEI) Bel ¥o | Noheas efolt Iaezmqmmoumd; Rrepared oo 3,18 Rebes ence

Exanpl & 104 %% '5q°‘3‘9% 2 BB R o] by pfo-BL oo 51 (1 Ry o1 S Ot e

- hydriaxy- Exagie aheyy| met hyl ) - 9- (1 (4-

met hyl sul Ia hen razol Ineth I -t.ri.azaspiro
[5.5]yunde@§ﬂ§e/1 ggdnggroc Ior?’%]sh EE@%(%}%X ?f)zT[E‘(af¥l f-‘éfphﬁ %’é’ff p’ﬁ?%‘bﬁ?’m P
met hanol =54;%tyiazadpRoICOZ0mecane Rydtdeliforady, 4. 30, 4. 19, 4.00, 3. 84- 3, 64,
3.62-3.48 - 36, 2.35, 2.3 0- 188

> o OTLé ﬂgo%s%ﬁhchl%r&ﬁeth%le@get%ar%g 10? e 14(2)" (3)-1-eth

5- di oxo- 3NPFMQQﬂHQm§H?8%y727n§§ﬁypﬁﬁoéﬁp)4§3(ﬁﬂ9ﬁ 5, 3.82, 3.60-3. 0 250230

et hyjssul $ ooyl @riiephgovl )o, 3,93- di net hyl pyrazol - ylnethyl) 1,4,9-triazaspiro
[ 5. 5]undeﬁaneleq P%dfﬁghlorlde

Xamp

By the same procedure as described in Example 6 using the corresponding
aldehyde derivatives respectively instead of 4-(4-formylphenoxy)benzoic acid and using the
corresponding amine derivatives respectively instead of the compound prepared in Reference

20  Example 5, the following compounds of the present invention were obtained.
Example 15(1)
(3R)-1-(2-butynyl)-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(1-(4-
methylsulfonylaminophenyl)-3,5-dimethylpyrazol-4-ylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane
dihbydrochloride

H
HsC._ N
/
o Yo _N
HaC N

» 2HCI

25
TLC: Rf 0.67 (chloroform:methanol=5:1);

NMR(CD;0D): & 7.50-7.39, 4.46-4.30, 431, 419, 4.14-3.88, 3.79, 3.68-3.50, 3.39, 3.03, 2.70,
2.51,2.36,2.25,2.06-1.80, 1.74, 1.40-1.18.

Example 15(2)
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5 TLC. Rf 056 (chloroform nethanol=5 :1); NVR(CD30D): d 7.50-7.40, 431,
415, 403, 3.84-3.50, 3.40, 3.20, 3.04, 2.60, 2.42, 2.39, 2.3 9, 2.15, 2.00,
1.20, 1.19, 1.00, 0.98. Exanple 14(3) (3R)-1-ethyl

-2, 5-di ox0- 3- ((1R) - 1- - hydroxy-1-cycl ohexyl met hyl )-9-(1-(4 10

met hyl sul f onyl am nophenyl ) - 3, 5- di net hyl pyrazol -4-yl nethyl)-1,4,9-tri azaspi ro
[ 5. 5] undecane di hydrochloride TLC. Rf 0.60 (chloroform nethanol=5 :1);

NVR( CD3ODKR ) S -B-RQyrfyI£0,5- Aﬁo%sla 163 -y ¢dr@ te‘%f’aﬁ drapyrad- M) BethQi)-oL0B(4-
270253%g s (gg){?”” N L0Rg.
Exanpl e ]ﬂet iy SE@?{)}} alfmé)f%wetlzoxyg FOB% h%ny(wfthyl) J4.9- trlazaspxro S]Lm ecane

R) - 1- hydrigpysdhi@ytzl ohexyl met hyl ) - 9- (4- (4 et hyl

sul f onyl ho henox ) thy 1)-1, 4, 9-triazaspi ro [5.5

] undecangﬂﬁ%fggﬁ(%lf %POI?%%rYEI)R;ﬁ tb XL Efor of orm met hanol =10: 1); 20

NVR( CB3CONME CD:083): $. 084,77.04,7.@), 8036.8%], 43I RA. 14, 4.60-3P0953,741 3470, 3.5B3.20,

3. 60- 3. 20 2 1 e 1.60, 1.40-1.10, 1.17, 1.00-0O™M
Exanpl e 1 ?%)29?%213)% 990 2% iﬁQO% %9%11 %0(%)(33)3 gé’?( 1 R - I-hydroxy-I
(tetrahyﬂmg@&ﬁway_li)grethyl) 9-(4-(4- nethyl su 1 forty 1 ami

no- 2- met hpxy. rpﬂ?Qg’iﬁlﬂ’logﬁ'QYa]zaéﬁu%T{ﬁhX]d)eca]n’-ﬁyl)glpteﬁﬂﬁlzﬁéﬂboﬁﬁllg 5.5] undecane 25
hydr ochl ori de"TL oroform e 33 dg 2: 6 7.48,

7.04-7.00, 6.92-6!®8 solign of 1 frdiona-§gzaspge|4 3lfscang (8¢ g31n5h2-dichlprogthape (70

(232)9 1|02b61aL W&Q,Sadgedz@ &3&0,4 léxﬁﬂpel}d?r% (12. 91131L) Eﬁ%ﬁ@t‘rﬁsoﬁ&}ﬁi{yﬁﬁmum (28.8 mL)
-1 -but 1 OXO Cl.,0 ex car pox X en n?
,9- triaz }}e [T%X%T%Wci’écsg h?fd? I?ec'j U VOB g)ﬁg g‘ HRRS MR wds

(dichl or omhamedmmmmhndeBOnmwthv&hOE)O mih.) 8. DdmethyB8ylcyadiBe (V1.0L A3

7, 3.91-3 algr% d’l%?ﬂ §h1§9d6 AfbASlm de%GtRereEf%fq)sulﬁu ﬁuz% Wi sfit d for 2 Olrl.|I'S

S)-I-bt o am nop enox
et hyl ) - 1Tk|e geat:trlqaramgpierwg%d@]t @@tbaert\lwl Hy@tmdﬁ%rmldeanﬂiu@tewwons)? wa added

Cat Chl'fpr O{H%M@ggn%@%%an@ Fad Qirdd, and 18 pPMEREORNE w25 Frided EnrdRigh CIAATE
(brand name). The ﬁltrate was concemra‘[ed and to the obtamed resuiue was added t-

butylmethyl ether. The mixture was filtrated, washed and dried to give the title compound
(13.4 mg) having the following physical data.
TLC: 0.33 (hexane:ethyl acetate=1:1);

20 NMR: $ 8.20-8.00, 467, 4.32-4.26, 3.66-3.54, 3.45-3.34, 2.98-2.94, 2.46-2.42.

Reference Example 7

8-(1-benzyl-4-methylpiperidin-4-yl)-1,4-dioxa-8-azaspiro[4.5]decane
To a solution of the compound prepared in Reference Example 6 (8 g) in
tetrabydrofuran (115 mL) was added methyl maghesium bromide (100 mL) at room
25  temperature and the mixture was stirred for 4.5 hours. The reaction mixture was poured in
saturated aqueous solution of ammonium chloride to stop the reaction. The mixture was
extracted with ethyl acetate, washed with saturated aquecus solution of sodium carbonate and
brine, dried over anhydrous sodium sulfate and concentrated to give the title compound (7.69
mg) having the following physical data.
30  NMR(CD;OD): § 7.35-7.22, 3.91, 3.52, 2.69-2.58, 2.35-2.27, 1.84-1.76, 1.68-1.64, 1.58-1.51,
0.54.

Reference Example 8

1'-benzyl-4'-methyl-1,4"-bipiperidin-4-one
To a solution of the compound prepared in Reference Example 7 (7.69 g) in ethyl
35  acetate (100 mL) was added concentrated hydrochloric acid (45 mL) and the mixture was
stirred.  After the reaction, the reaction mixture was neutralized with aqueous solution of 2N
sodium hydroxide and extragted with ethyl acetate. The organic layer was washed with

brine, dried over anhydrous sodium sulfate and concentrated to give the title compound (6.16
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Exampl e 14(8) (3 R - | -(2-nmethoxyethy 1)-2,5 -dioxo-3 -((1 R- ] -hyd roxy-
| -(t etrahydrop yran-4-yl) methyl) -9-(4- 5

(4- et hyl sul f onyl am no- 2- net hoxyphenoxy) phenyl met hyl )-1, 4, 9-tri azaspi ro[ 5. 5]
undecane hydrochloride TLC. Rf 0.30 (dichloronethane: met hanol 10:1);
NVR(CD3DD): 5 7.46, 7.04-7.02, 6.91, 6.87, 4.30, 4.14, 4.10, 4.00-3.90,

3.74, 3.70, 3.60- 3.30, 3.31, 3.20, 2.99, 2.60-2.20, 2,20-1.80, 1.40-1.20.
10 Exanpl @ }ﬂi%lg)thé ﬁ)llowmg physical data. The compound was used in the next reaction without

S) - 1- but ? 5- di.oxo- 3- cycl ohexyl - 9- (4- (4- car boxy- 2- met hoxyphenoxy) phenyl nmet
hyl)- 1, “5 Ia H“é‘f‘é%tb‘fnro[S 5] undecane hydrochloride TLC: Rf 0.28

(di chi ordT‘ﬂHrrtaﬁ\@(dIﬁﬂbﬂmamlhanehﬁhthah)a =SNWR(CD3DD): 5 7.75, 7.67, 7.51, 7.009,

6. 99, 43% 3. go 18- 75 3.82, 3.60-3.30, 2.50-2.30, 15 2.20-2.00, 1.90,
1.80-1,1 npl e 15( 1), 15(2) By the same procedure as described in
Exarrpl5e 6(3B$11thltyll=%51dmﬂoe%ﬂdRd1lrigfdrtadydbhy(dehaj@tm@xhyll)ﬂ9€(§ -prespexthylel-y instead

of 4-(4-f e i pondi ng am ne
derivati vﬁeqétﬁy%gﬂgctl gpyp%%stglg Fﬂgﬁ%%ﬁ#%oﬁﬁgirgﬁg&gﬁd in Reference 20
Exanpl e 5, the f(ﬂy MW@%W&@{M@@S@I&@W@ pi Eedarendenkeamplon welaanbleal med.

Exanpl e 19{sl.née3Rkahp 1322%1)/613{1%) tgmpéjn@' Pe at%d(lﬁlﬁéfeﬂenhé’ arQp1d 8 1nsteacl of
-(tetrahydropyran-4-y fonyl am nophenyl ) -

5- di net hweﬂw a&@rldweyﬂﬁ%”ffwgwna C@Wc’quaggﬁlﬁl Ii""&fﬂs“ BPVERHEE afae t«'ﬂv’dir o The

chl oripde ddmpd3aSwhs d8edlih@re Mixt Geabtlon GhthertdhahdnpumBtitesnol =5: 1) ; NVR(CD3CD): 6
7.50-7.3 4.46:4.30, 4.31, 4.19, 4.14-3. 88, 379 3.68-3.50, 3.39, 3.03,
2. 70, 2.%%@%%“‘ €586 2.25,2,06-1.80, L74,1,40-1,18. Exanple ] 5(2) - 138 (3R)-
| - (2- but{pBy1)ybuzyl- ES—dmmxb{GRO(l}hﬁ)exyH -cyc ohexylmethyl) 9-(1-(2,4-dimethyl-1-

- hydr oxy hy (4 font' |lami
022 ot FO R LUARY ISR o= i Tt 3 0 A BEHY Shyrare T e
hydr ochl dridgechirde Rf 0. 42 (d| chl or onet hane: rnethanol =10: 1) 5 NVR(CD3CD): S
7.44, 7.04-7.00, 6.93, 6.87, 4.31, 4.16, 4.00-3Cd¢y 3.74, 3.70, 3.50-120,
2.99, 2.602.40, 2.40-2.20, 2.00-1.80, 1.73, 1.30-1.20.

‘O-N" CH
\ / 3

* HC!
To a solution of the compound prepared in Example 16 (100 mg) in

15

dimethylformamide (2 mL) was added diisopropylethylamine (0.07 mL), I1-ethyl-3-[3-
{dimethylamino)propyl]carbodiimide hydrochloride (55 mg), 1-hydroxybenzotriazole (39 mg)
and 2 4-dimethylnicotinic acid l-oxide (39 mg) and the mixture was stirred at room
20  temperature overnight. To the reaction mixture was added water and the mixture was
extracted with ethyl acetate. The organic layer was washed with 1IN hydrochloric acid and
brine, dried over anhydrous sodium suifate and concentrated. The residue was purified by
column chromatography on silica gel (ethyl acetate : methanol! =30 : 1-10 : 1) and preparative
thin layer chromatography (dichloromethane : methanol = 8 : 1), and converted to
25  hydrochloride salt by using a conventional method to give the compound of the present
invention (21 mg) having the following physical data.
TLC: Rf 0.15 (dichloromethane:methanol=10:1};
NMR(CD10D): & 8.54, 7.58,4.16,4.05,3.79, 3.63-3.06,2.65-2.38,2.21-1.92, 1.76-1.65, 1.52,
1.44-1.14, 1.03-0.87.
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Ref erence Exanple 6

1- benzyl -4- (1, 4-di oxa- 8-azaspiro[ 4. 5] decan-8-yl)piperidiin-4-carbonitrile

To a solution of 1,4-dioxa-8-azaspiro[4.5]decane (10 g) in

1, 2-di chl oroet hane (70 10 nL) was added 1-benzyl -4-oxopiperidine (12.9 i)
and tetrai sopropoxytitaniurn (28.8 nL) and the m xture was stirred at room
tenperature overnight. The reaction m xture was concentrated and suspended
i n di chl org@ehinana eéd,lﬁglenﬂ-) Tri nmet hyl si | yI cyanl de (11.2 nlL) and al um num
chl oride (465 ny) was ., a ded thereto and a §1 ure was stirred for, 2 hours
The react ! on v IaRHAE e FOREHENE b pixe datﬂa%oa"f%@@aﬁﬂ)ﬁ%dpwﬂadr °ft15

i nL) was tadghed] 1801 fableataach Thmaimingt 1reg wésctstiingredicand t he precipitated salt
was filtrate h an was con trated
and to the og?t@l gtgl *?E(hule-g\%va(gﬁgd &&%QF% Ptt@gmtyh %tha er. The %%Q ure was
filtrated, mﬁe/dlaralmdcajbmedl—%@ltglovbem*heetﬁlylt)mlwnabmﬁbﬂhdl 4.9-13. 4 ngy) having the
foll ow ng ph ane: ethyl acetate=1:1); 20 NVR 6

8. 20- 8. 00, 4y'§d79$2f0§ S fpmgdeats hgderéghléﬂgé(s 45-3.34, 2.98-2.94, 2.46-2.42.

Ref er ence” Ex gqr}gpgl car@o)(ypnethy cellulose (disintegrant) 20¢g

- benzyl - 4« ne;rﬁgh&qmrsgegga&(ﬂmﬁhamﬂ 4- di oxa- 8-azaspiro[4.5] decane Tg ga
solution of the conp &ge ared in Reference Exanple 6 (8 g) rA
tetrahydrofuP‘éﬁf\mfli’ifi"si H’E)Ce €3¢ dded met hyl magnesi um broni de (100§ at room
25 t giperRdriudat@Adxbmplerd Xt ure was stirred for 4 5 hours. The reaction

m xture was pour at.ur at ed agueous sol uti

stop the reacti oﬁ[;jhe'l'g%lF MiRe ure” p\%gn *extrati e If'h 8?%%11&81&321 ta??*émq%s hjgjc?

Wi t h sat uwohtted wepgeuiszed oh utqommemfonsbhtplunqmrﬁﬂi@tham emanules Brmhegchdmil dkeosrer

anhydr ous di | £ aL.Ent Lrat, ol 7.69
1) havi i bhed o ﬁ‘%‘éﬁéﬂ AL RERRR0L IS eRE o RRE s S SRR Em o
3.52, 2.6Otigeggredie5-2. 27, 1.84-1.76, 1.68-1.64, 1.58-1.51, 0.94.

Re}‘ 9{1@106* Fxg]mtﬁb& 1%5—&1@%&51 fkdrm Mkyi&h 1Bt 1)@1% 4- 7-n(47l gge )E@ga vl
solution o onpoun p e g) in ethy
35 acetate (T@g‘yi‘? ‘)"O%‘Ig ‘E\V&fg I%TSHE%WFP‘&FQS&WHWMﬁ@ acid (45 n-iL) and
the m xture wmaspsﬂol[i 6 peldechbt Bydrobidoriéact i on, the reaction m xture was
neutralizgd W‘l ,[éalqueous sol ution of 2N sodium hydr oxi de and extzb&?t ed with
et hyl acet at €MhE or ganic layer was washed with brine, dried over

anhydr ous® sodistiledwhteat e and concentrated to give the title conpéQhd (6. 16
- 095g) having the follow ng physical data. The conpound was used in the

next reaction without further purification_TLC 0. 55
(dl chl or onet hane~net hanol =5' 1),

- 141 -



Example 16 5

(3R) -1 -butyl-2,5-di oxo-3-((IR)-I-1iydroxy-I-cycl ohexyl nmethyl)-9-(Il-plienyinme
thyl-4- rn ethyl p Iperldin-4-yl) - 1,4,9-triazasp 1ro [5.5 1 undecane d
lhydroch I OFlde By the sane procedure as described in Reference Exanple |
---> Exanple | Reference Exanple 2 using the conpound prepared in Reference
Exanpl e 8 instead of benzyl pi peri done, the foll ow ng conpounds of the
present invention were obtained. The @0smgapound was used in the next
reaction without further purification. Exanple 17 (3R)-I

-butyl -2, 5-di oxo-3-((I R -I|-hydroxy-I-cycl ohexyl methyl)-9-(1-(2,4-dinettlyl-|
- 0 1. A compound represented by formula (I}
idopyridin-3-y|carbony|)-4-nethy|piperﬁgin-4 | -1,4,9-triazaspiro[5. 5] undeca

nc xi I I "I I hydrochloride 15 To a solutign of the conpound prepared in
Exanpl e 16 (100 ng) in di net hylf ormam d8l g’ was added

di | sopropyl et hyl am ne (0.07 mR'-—Nethy-3-[3% (d {Drn ethyl am no)propyl ]
carbod ii rn ide hydrochl oride (55\m) -hé re¥dybenzotriazole (39 ng) and
2, 4-di met hyl nlcotinic acid I-oxide (39 he m xture was stirred at

room 20 tenperature overnight- To the r@action m xture was added water and
the m xture was j L t T, o] I f hed
W th TN hydr ool of FEUadk domesfrt, B e B () O e e e e e
and concefitticaely subshigitedwithde3 Wa@tlﬁmnwfsebateﬁﬁor@élpmf@ilowgafﬁdt@g(aap% o)
silica getoRet faylnpraet S@)ecom%ftiar(@j NR"80ORI: B —;Iﬂliﬂ?sé@illgj“,%?ﬂﬁé at e-Nfhi n

| ayer chrﬁngto haphy (di'chl oronetharie : nethanol = , and converted to
25 hydroc 1 5NP&e >sal t by using a conventional nmethod to give the conpound of
¢

E) PIE br _esle_nt i nyeﬁﬁilé,nR’(S%ﬂ;cli iRt _ac}i&?’_@r@?znisﬂ&)ﬁjﬁlrbwb@@) @lgxﬂsdllqzu (397‘@2;8 algﬁ@l RY
i clj).oroni ane: et liaiiol =10i - .58, .4,
205 'S Solh LR ShuRn e Taie, ob6 01 N EER R of &t iy} oy

1. 03- O S7substittiCedRertmiHSaubsnuanasgdated frdiheingal dmwWigng dnponent s wer e adm xed

in a. convention L7BRR ] -2 to give 10,000 tabl ets each
cont ai ni ng 50 nga%f act%@g(?ﬁgge ignPLDEOO

(3R)-1-butt'] -2, sheg dxespsesets B £} }W:,zgietcrrytrbmrwgynéc (ayl( whickemRy | beam
1nocar bonyimigiF Bk GhepRanmhartdhyh) BbasylsoBeRYdkd Indno-9bi- or tri-cyclic hetero aryl

containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or 1-2 sulfur atoms which may be
partially or fully saturated,

ring 1 may be substituted with 1-5 substituents selected from (1) C1-8 alkyl, (2)
C2-8 alkenyl, (3) C2-8 alkynyl, (4) halogen, (5) cyano, (6) ring 2, (7) -OR'7, (8) -SR'®, (9) -
NRR* (10) -CORY, (11) -COOR®, (12) -CONR”R* (13) -NR”COR™, (14) -
SO,NR¥R*, (15) -NRPSO,R*, (16) -N(SOR*),, (17) oxo, and (18) C1-8 alkyl, C2-8
alkenyl or C2-8 alkynyl optionally substituted with 1-5 substituents selected from the
following (a)-(¢): (a) halogen, (b) ring 2, (c) -OR™, (d) -NR*>COR™, (e) =NOR*’,

RY7-R® and R**-R* each represents (1) hydrogen, (2) C1-8 alkyl, (3) C2-8 alkeny],
(4) C2-8 alkynyl, (5) nng 2, or (6) CI1-8 alkyl, C2-8 alkenyl or C2-8 alkynyl optionally
substituted with 1-3 substituents selected from the following (a)-(f): (a) ring 2, (b) -OR®, (c) -
COORY, (d) -NR™R¥, (e) halogen, (f) =NR*,

R* and R™ each represents C1-4 alkyl,

R**-R™ each represents hydrogen or C1-4 alkyl optionally substituted with
hydroxyl,

ring 2 represents (1) C3-15 mono-, bi- or tri-carbocyclic aryl which may be
partially or fully saturated, or (2) 3- to 15-membered mono-, bil- or tri-cyclic hetero aryl
containing 1-4 nitrogen atoms, I1-2 oxygen atoms and/or 1-2 sulfur atoms which may be

partially or fully saturated,
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triazaspiro[5. 5] undecane hydrochloride 20 g cal ci um car boxynet hyl cell ul ose
(disintegrant) * magnesium stearate(lubricant)log mcrocrystalline

cellul 0se470 g 10 Fornul ati on exanple 2 The foll owi ng conponents were

adm xed in a conventional technique. The solution was sterilized in a
conventional technique, filled in ampoules 5 m each and f-eeze- dried over
in a conventional technique to give 10,000 anpoul es each containing 20 ng of
active ingredient er.E hay be substituted with 1-5 substituents selected from (1) C1-8 alkyl, (2)

3R) - 1- b R t hyl 4 0 45
ot hyl anpHogg: U OO (LEs B SR @ﬁyﬁtﬁztgﬁs ASFOR”,
tr|azasplfHDSiB?MRd@can@1hyﬂ$bdﬁ®5 déZ} ﬁ@ﬂﬁRth OGD YR’ SQM%tlmkbﬁhﬁater
50 L 20 - QM5 1. A conpound represented by formula (1) R2 0 N/,

-~C (I 0 e e n repre t 1) ring 1, or (2) Cl-8 alkyl - alken
A kynyll Bk e Ry Sh Seretnbd | by os ra LIEL R C diarud (F] om

the foll ovmg Dk pyt{(5) sink 3) (6) BRY, 6k )tqos@ L@o stuseﬁsa orl5. Gnalfe)
-NR'COR 2, 2‘-‘& R @%jf r] % 1&,3

and R16 estbﬁtl %%'@ﬁr%&?ﬁfﬁﬂusyfarss'@ d Top) therfo O\svtsytp (Jsﬁa)@zlgé % (4)
C2-8 al kynybOR(S ) dy-NRg*R, or (6) C1-8 al kyl, C2-8 al kenyl or C2-8 aIkynyI
optional |y substjtsuted MA%E %5§$ﬁubstltuents selected fromring 1 and
-0-ring 1, R14 reBré?@ﬁ??n ring 1, ring | represents (1) C3-15
nmono-, bi- or trlR.aﬁﬁ@ayckmumanyhthgehom@y4bﬁg¢part|aIIy or fully

sat ur at ed, or (2) {1§% 3tr8pr13§engm‘?f3e§i A% alb&gchcoa ¥y gﬁcqurfl e B?Itﬂed{lg ?rﬁylhy

containing 1-4 ni gen at
whi ch may s#yeratedaet (2l 3§ Jmmlpqpql ynty@tqypg@ dgtero aryl containing 1-4 mtrooen atoms 1-2

oxygen atoms and/or 1-2 sulfur atoms which may be partially or fully saturated,

ring 3 may be substituted with 1-3 of =0 or =§,

R’ represents (1) hydrogen, (2) C1-8 alkyl, (3) C2-8 alkenyl, (4) C2-8 alkynyl, (5)
ring 4, or (6) C1-8 alkyl, C2-8 alkenyl or C2-8 alkynyl optionally substituted with 1-5
substituents selected from the following (a)-(i): (a) hydrogen, (b} -OR®’, (c) -NR*'R®, (d) -
CONR®R®, () -NR®COR®, (f) -NR¥SO,R®*, (2) NR¥®COOR™ (h) ring 4, (i} cyano,

R®R® and R* each represents hydrogen, C1-8 alkyl, C2-8 alkenyl or C2-8
alkynyl,

% and R” each represents C1-4 alkyl, C2-4 alkenyl or C2-4 alkynyl,

ring 4 represents phenyl, pyridinyl, or C3-8 cycloalkyl,

ring 4 may be substituted with 1-5 of C1-4 alkyi,

R® and R* together with a carbon atom to which they are attached, form C3-8
cycloalkyl, or R* and R* each represents (1) hydrogen, (2) C1-8 alkyl, (3) C2-8 alkenyl, (4)
C2-8 alkynyl, (5) C1-8 atkyl, C2-8 alkeny! or C2-8 alkynyl optionally substituted with 1-5

substituents selected from the following (a)-(¢): (a) ring 5, (b) hydroxyl, (c) :CO,

ring 5 represents (1) C3-15 mono-, bi- or tri-carbocyclic aryl which may be
partially or fully saturated, or (2) 3- to 15-membered mono-, bi- or tri-cyclic hetero aryl
containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or 1-2 sulfur atoms which may be
partialty or fully saturated,
ring 5 may be substituted with 1-5 of -OR”', C1-4 alkyl or oxo,
! represents hydrogen or C1-4 alkyl,

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



ring I may be substituted with 1-5 substituents selected from (1) Cl1-8

al kyl, (2) C2-8 alkenyl, (3) C2-8 al kynyl, (4) halogen, (5) cyano, (6) ring
2, (7) -OR 17, (8) _SR 11, (9) _ NRO9R2, (10) -COR', (11) -COOR22, (12)

- CONR23R24, (13) -NR25COR26, (14) - SO02NR27R. 28, (15) -NR24SO2R30, (16)
-N(SO2R3')2, (17) oxo, and (18) Ci1-8 alkyl, C2-8 alkenyl or C2-8 al kynyl
optionally substituted with 1-5 substituents selected fromthe follow ng
(a)-(e): (a) hal ogemhe (Rmpoupd 2cordile tORn (10)whibiR38Ga3bed ER)n INORIBup

R 7-R29 and R32- R35 each represents (31) hydrogen, (2) Ci1-S al kyl, (3) -

al kenyl , SUEFUE2°8 al kynyl, (5) ring 2, or (6) CL-8 alkyl, C2-8 al kenyl or
C2-8 al kyﬁyl opt i Gikgt 1I- mtybmbsﬁd})tmﬁédw]t-hydleﬁy $ulysiohtudmethybed-et(e€d fromt he

hal ogen, “F v Lhiee B2t upbeibep it e o1, E9 A s SNREHE, 0D
repr esent €hydr og&R)olrbiyl-2, Sadigyad- 3éﬁtﬁ)dnh}l’dr9X3suﬁ$'ti0baxsémem}’l)h9 B 6-O%9kg- ring
2 repr eseﬁn‘j%llégt?r? §3 451115’8%‘143 Qpphe%x;F [uheng%aﬂ%cl' A6 tﬁééﬁ%pﬁ%['s% Iﬁ&mge

partially ‘or “saturated nono-,

tri-cycli@hetero gr)yll butglop i (QRI- bydreyges- %1%56%)/ -G @x@gen at ons

and/ or 1- %emék;aﬁylaﬁm&amhpnzn&aytllb@ypmaﬁy)amérw1@61}1;»1911!aygsatur ated, - 142
ring be sugss%]uun%;t ed with 1-5 substituents selected from (1) C1-8

al kyI (2“aZ<"rF£F8 %NS OCF3, (4) cyano, (5) ring 3, (6) -OR41, (7)

- NR42R43 4)8) - COBRERS;1-09y1-2,CduhdB3 -((IRDO)-hy doaNRA G4 Ry ipidhy )= NRABLOR4A9, (12)
;Sgg?gﬁ?lé%%% i}foayaRi%lznosgzR%?ﬁpgglo%ﬁﬁnenyl%hl@ E %lstkzazziﬁalroﬁg)ﬁua d R54 each
al kynyl, (B) ri ng(3$§) 1FB)ty - DREBOx W3- ((IR)- IchydBox- wtetm@gdrepmkénmmahng
ot on nel SRR SRBIALILSA Ml AR ST B3 o5 SL LoD e
representgla@_lipgo $< P CRE5- R59 each represents hydrogen or Cl-4 alkyl, ring
3 {eprtesg(st)s (1) @&)81 -BRDD2 GafiaryE{ RS- 1ahydroxy{mraﬂl YIBU YD S- @?ﬁ?tlhéﬂhb)()/l-ﬂi fully
saturate ere 0- etero.a nt ai ni n

ni trogen ﬁlteg‘r}hlssg’%)?"éamw ?%}‘?’Eg gy)’g)r ’%Lght”é‘ﬁfl‘sﬁ’ﬂlo %g]ﬁﬂ‘g SRS ch ?ray be
partial |l y(r ful I(38Ssatlwtﬂtaﬁl—d1among(Bnmﬂwlmepﬁw%(m(auhadow th 1-3 of =0 or
=S, R2 4) C2-8
2l kyny 55 oA fﬁnﬁ%?n BEh RS bl 2~ %ﬁ%ﬁd%ﬁﬁé“al ey

)subst [ 3lBt)eldbwlt B3 digro-gidsH)i - hl‘ﬁhi@&y éét@él@ E‘HOPYf@m‘ltﬁbnﬁz;Y'l))/@\nﬂﬁg

opti onal I
(a) (|) R63R64, (e)
@ QX&?%%@%%)&%%&%@@h@%@g@%)&ﬂﬁmeﬂh?)) 1'420\'(I Y oyano.
tr1azasp1r0[5 5Jundecane,
(9) (3R)-1-butyl-2,5-dioxe-3({1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl)-9-(4-

(4-(2-methylpropyl)carbonylamino-2-methoxyphenoxy)phenylmethyl)-1,4,9
triazaspiro[5.5]undecane,

(10) (3R)-1-butyl-2,5-dioxo-3-({}R}-1-hydroxy-1-cyclohexylmethyl)-9-(2-(4-
methylaminocarbonyliphenoxy)ethyl)-1,4,9-triazaspiro[5.5]undecane,

(1) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl}-9-(5-(4-
methylaminocarbonylphenoxy)pentyl)-1,4,9-triazaspiro[ 5.5 Jundecane,

(12) (3R)-1-butyl-2,5-dioxc-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)butyl)-1,4,9-triazaspiro[5 5]undecane,

(13) (3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-(cyclohexen-4-ylymethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspire[5.5]Jundecane,

(14) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1 -cyclohexylmethyl)-9-(4-(4-
methylsulfonylaminophenoxy)butyl)-1,4,9-triazaspiro[ 5.5 Jundecane, and

(15) {3R)-1-pentyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
methylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5)undecane.
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R60- R67 and R69 each represents hydrogen, Cl -8 al kyl, C2-8 al kenyl, or C2-8
al kynyl, R68 and R70 each represents Cl-4 al kyl, C2-4 al kenyl or C2-4

al kynyl, ring 4 represents phenyl, pyridinyl, or C3-8 cycloalkyl, ring 4
may be substituted with 1-5 of Cl-4 alkyl, R3 and R4 together with a carbon
atomto which they are attached, form C3-8 cycloal kyl, or R3 and R4 each
represents (1) hydrogen, (2) CI| -S alkyl, (3) C2-8 al kenyl, (4) C2-8

al kynyl, (5) Cl-$ arkylconfpéufld alckedly ef a8 12150 | i Ot dcpailoyh gHbsdrbit ed
with 1-5 d substléuents sel ected fromthe following (a)-(c): (a) ring 5, (b)

hydr oxyl , “VE¥"S % i ng 5 represents (1) C3-15 nmono-, bi- or tri-carbocyclic
aryl whi c(‘l)may be(3Rpalr- lbmtall 2 )‘Z -dadxd- Bn(dlyi)s}ah)mra;t}ed cy()llb 16:2)l m3thyt)eo- @6(4¥enber ed
B P B e By e A DR R B e T

sat ur at ed(2)ri ng 5(3kayl- bﬁ)fbmbshmxwlié@mnlt Iy dtesy- d)foycjﬁﬁe)sylﬁﬁthélll)aﬂ -k (4- cmb@ssge

R' repres %&h#%gg@gﬁg)é)%nggrﬁﬂ]ﬂ ijthr‘%ﬁ%Hgggﬁpﬁﬁgecgggmnl um salt thereof, an

N- oxi de t ereo e conpound according to

claim1, @ich isGRetlebytel2.prdsprcrré(1d)dubydreximdicyeiongrmetin))-9-(4-(4-
bt s et

4, 9- Yt ri a spl ro[é&{%hﬁ&é&%ﬁ@ﬁ@(@?( 1?{) roXy- -cycloiliexylmethyl) 9-(4-(4-carboxy-
(3R) - 1- bupyhetBoxgpHtXethy ) fHdr)y et hylgh o) %ﬂlazaypihqﬂe}qyida@tnhyl) 9- (4- (4-(5-oxo-
3 fr?;%gg 3 é[g ‘51 E{} @5%?' cf%oy ; )(855”10?‘%?1 > B RO e dhy fro-(4-(a-an N -

(3R -1 - buﬂiydeﬂ@}z’ﬁnnhnoa«be@f): Qhﬁl)thdx;lpﬁdﬁm)ph@nﬂtﬂvﬁh)bhﬁ Y19 Bzispirpfs. §Rndecane,
Prgt Foé?’gt E'ﬂgg‘cgggﬂ) % 3%§ d'lf&{)dqﬁ)g W{Q%”%E%&W%ﬁl?ﬁ&ﬂ%%ﬂﬂﬂ)@ B (4LdBgasrP !
R) - 1- hydr ghozywwmnw)p gpyinpthel)¢ 144, pArigaesiiga[S Sherfdgcangl  ani no- 2- met hoxyp
henoxy) ph(enyl et hglR)-1lbutdt-2, 9-did i AZ-A8R) [ 10h dréxﬁucye[@ﬁ Beth(Blo-(4-(4-carboxy-
(3R) - 1- but |oxo dro dro yr an- 4 y1) net hyI) 9- (
4- (4- (py?%cﬁ“ina'i hen%ﬁ@éﬁ*&%@ﬁ%}’l% n%f‘%&ﬁi}]éfﬁi%éﬁw B8Ryl i n et hyl)-1, 4,9
triazaspi( [ 5. 5(3R)¥1d@@ﬁyle2 5{dgxo-3-((1R)-1- hydroxy-l -cyclohexylmethyl)-9-(4-(4-
eyl b”‘tf%‘% 5 ZRRRERay hehy bR S Eh R Hadihitl *5 e [niteane
(3R)-1-butyl-2,5-dioxo-3-({1R)-1- hydroxy 2- -ethylbutyl)-9- (4 {4-carboxy-2-
methoxyphenoxy)phenylmethyl)- 1,4,9-triazaspirof5.5Jundecane,
(10) (3R)-1-butyi-2,5-dioxo-3-((1R)-1-hydroxy- 1 -(tetrahydropyran-4-ylymethyl)-9-(4-
(4-cyclopropylmethylaminocarbonylphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5. SJundecane,
(11) (3R)-1-propyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclohexylmethyl)-9-(4-(4-
dimethylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane,
(12) (3R)-1-butyl-2,5-dioxo-3~({1R)-1-hydroxy-1-cycloheptyimethy!)-9-(4-(4-
carboxy-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5jundecane,
(13) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl)-9-(4-(4-
carboxy-2-methoxyphenoxy)phenylmethyl)-1,4, 9-triazaspiro[S. SJundecane,
(14) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-cyclopentylmethyl}-9-(4-(4-
carboxy-2-ethoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[5.5Jundecane,
(15) (3R)-1-butyl-2,5-dioxo-3-({1R)-1-hydroxy-1-(tetrahydropyran-4-yl Y methy!}-9-(4-
(4-cyclopropylmethylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-
triazaspiro[5.5]undecane,
(16) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)methyl}-9-(4-
(4-methylaminocarbonyl-2-methoxyphenylmethyl)phenylmethyl)-1,4,9-
triazaspiro[5.5Jundecane,
(17) (3R)-1-butyl-2,5-dioxo-3-((1R)-1-hydroxy- 1-(tetrahydropyran-4-ylymethyl)-9-(4-
(4-isopropylaminocarbonyl-2-methoxyphenoxy)phenylmethyl)-1,4,9-triazaspiro[ 5.5 Jundecane,
- 145 -



(7) (3 S)-1-butyl -2,5-dioxo-3-(2-nethyl propyl)-9-(4-(2-nmethoxy-4-
nmet hyl sul f onyl am nophenoxy) pheny] nethyl )-1,4,9-triazaspiro[ 5.5]undecane,

8
23??) -1 -butyl-2,5-di oxo-3-((1R)-1-hydroxy-1-(tetrahydropyran-4-yl)nethyl)-9-(
4- (4-(2-m et hyl propyl) car bonyl ai ni nophenyl net hyl ) pli enyl nmethyl )-1,4,9
triazaspiro [5.5 Jundecane, (9) (3
Rzl ! 2but Eﬁﬁl 5-di @R 133(u&b)11@)5 s dy- pom%h }(y][dﬂiﬂyah){t@frg}mﬂrr@i.ﬁ}gﬁn yly) l)mﬁtﬁm? P= 9 (4
0t ardépr wtl{’lpgmgﬁmﬁﬁaée@ﬁé? agjtohen e timeliby 4. T Y
(3R -1- butlyiaslzlrdi[scﬂ]mcﬁre((] R) - 1- hydroxy- -1 - cycl ohexyl met hyl ) - 9- (2- (4- m
T hy am e('15‘)( 9 1)°ar(?ﬁ?)f1bu?y15?§‘.%¥o5§%-3e-E(erB.)1 “ydroky- b RABSR kil 9y y1)-0-(4-
(3R) - 1- buty(R;22diEedivéprop@abrRyrbbaily-drioxthox yphgodrohpixanlyireethyl) )1 ;09 5- (4- met hyl
am nocar |)-1,4,9-triazaspiro[ 5. 5] undecane, 12
(3R)-1- bQﬁQ%as@Pg@ngA&% 3(/ )1R) 1- hydr oxy- | pcycl[ ohe1<y| met hyl ) ( ) 2 (4 hy
| am nocar(%)nyl pr{eﬁbﬂy}i)%xlt%lﬁ “Proro-34{ (@hhh)’éiﬁ@%p] (TG‘EFEIB’CETP)&NH“%WU@Y) 1(3
(3R) - 1- byt \lgpdo 1 EHrONss léleh@no;yj)pmﬂmrh&r)(pmttﬂa,%sﬁo[% Mhﬁde@@ﬁehyl )-9- (4 (4
- methyl a m nocar n riaz |ro[5
5 )undecéﬁ@ (14)(31{ 1 butyl 2 5 d10x0 P(l ?1 hydroxy-] (tetrahydmpyran 4- yl)methﬁ) 8

(3R) -1- bl{ﬁé(hjﬁetﬂylﬁf@ygcﬁbélﬁ)ﬂﬁhmb hé‘idfx@)@&ehylﬁ‘béﬂ]y@ﬁﬁ&)ﬂ REaYIrpFO5]0Addcdne, Met hyl

(15) (3RICAL pent R 1ot Gesipsb i o T By i oo 52 (4-
nntt hyl ai(d-ikopnogacdrboniarpinhenoxiiopiydrepokyiphertylipbthyl); 1,4 9-tBazaspiac{ad Spirdecdne’. 5
] U”deca”e(gr ou;44con%| qu ﬁ%gﬂ% AEERSA RS- £l BlcBpkntet ik, 58 6LLLD

f th
(g%;n 1- gmayboxz Bsmtfw@&wao@()nllre)ny]mﬁyﬂadxwtn@ymlm[hékyndrsmp,hy|) 9- (4-(4-
cycl opr ormhgmt hyl@pynasayibostxbengix) hgayd et -t4lclopbntn I §15haRas-{4{42. 5] un

d
(gge? o bL&a{HOXZ Zegpprbenopppiepyingigd)-d 42 triacgniohe X HAeRe ) - 9- (4- (4- car box)
- met |‘(29)<yphel‘(GRy)I|q2hﬁlﬂ%yﬂUEI Bydigxo-3-((1R4-1-Bydroxy- a&gslphé)@hﬁaetﬁiyﬁ 9]-wng1ecane

l(’rgz h)(”?»R) metpl}LfllaXnnoca?nonyf;)))ﬁenoxySb(ujfﬁg 1]21 éwrlazag(p){ro[s g}/ gcf}lexyl met hyl) - 9- (4- (4-

ami nocar b@ay! - 2- rféRDrdxt;lm}'ie?‘Jﬁm;o))quﬁeWRhﬁtlhfylthyﬂAytgehmyhzahgi)@e([ls(%@undecane,

4
E 3??) 1- bur{letlhylﬂngno&arbony]gh?rzcixﬁgphen%%( &hyl?( 4i9 trlaz spiro[ S ﬂ’réldﬁ?a[n (4- car boxy
- 2-nmet hdﬂébhenyl(ﬁ'@ﬁﬂy‘?‘lﬁﬂf?&ﬁﬂ%t% 1R)1; lwdmd atz%@lrﬂwapfaiﬂiiﬁr(de(éa(ﬁe (5)

3R -1-b Berfdic L-dayde. s CMpdahgxyl met h 9-(4-(4-(N, N, -
((ZII rrzet hyl ;Hﬁa‘%ldndgggr Bongylfj?eéﬂge&%ﬁ]éxyd;ﬁéen%p%}/f;)!phgﬁyl nmet hgl ) -1, Z]g tl’l(aZg.Spl(l’O[ 5.5
] undecane, (6)

(3R) - 1-butyl -2, 5- édlﬁheoecan;(c(uhﬂz)aﬂdﬁrhmgrtowam Lyehobiex| 36t h§ la)kyd- C2-4(Akast, boxy

(371 PSELSBPUATAEE . SR onyt MaaResdi Rt 357t b2l oy

the same meanings as defined it claim 1.

5. The compound according to clanm 1, wherein at least one of substituents of
. . . 3 . . . a5 .
g 1n R’ is —CORIZ, oxo, or =NOR 5, in which R'? and R have the same meanings as

defined in claim 1.

6. The compound according to claim 1, wherein at least one of substituents of
ring 2 in R' is -COR™ or -C(NH,}=NOR*, in which R** and R* have the same meanings as

defined in claim 1.

7. The compound according to claim 1, wherein at least one of substituents of

ring 3 in R' is =0 or =S.



2, 6- di met hyl phenoxy) phenyl methyl )-1,4,9-tri azaspi ro[ 5. 5] undecane, (8)

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

car boxy- 2- met hoxyphenoxy) phenyl methyl)- ] ,4, 9-triazaspiro[5.5]undecane,
(9)

(3R)-I-butyl-2,5-dioxo-3-((I R -1_hydroxy-2-ethyl butyl)-9-(4-(4-carboxy- 2-
nmet hoxyphenoxy) ph enyl methyl)-1, 4, 9 triazasp iro [5.5 Jundecane, (10)
(3R L oty 2 o7 8 KBl a AR badh SLLADXKEL SRV AR b AERIY e O (
4- (4-cycl opr opyI m e nocar ony p enoxo) enyl

9-tri azaspompeufd 83135‘3]S€1ﬂiﬁ@1é70’af¢émlllﬁ( @l)ﬂCQ@ﬂ%)ﬂalf-Op@]@lﬁyll 2, qlﬁlﬁh@fﬁom@m(ﬂ(u}n Ryt |
- hydr oxy- (Herec Y4 QNG HELEY b} 2 Qal fhrekeds

di net hyl am nocar bonyl - 2- net hoxyphenoxy) phenyl net hyl ) -1, 4,

9-triazaspiro[5. 5] undecane, (12)

( 3R%) | - bgt yl - t 2, 5- dLQX&g@l‘a(Cﬁ‘bﬂtherﬁ%ﬂh%lﬂfemolﬁﬂ@f&@;ﬁm Y e Mﬁ%ﬂ&sgﬁ dn‘rctive 13)
car pox ne 0OX enox | aza naecane,
TN erﬁy@*edﬁ%az@@g( ey gl L) e eRe) Rhsbing] b6 Sat e

car boxy- 2ameichoxy piietherepf phédyke ttharbof: dr 4 sdt-theieaf aspi r o[ 5. 5] undecane, (14)
(3R)-1-butyl -2,5-dioxo-3-((I R -1-hydroxy-1-cycl opentyl nethyl)-9-(4-(4-

car boxy- 2- et hoxyphenoxy) phenyl nethyl)-1,4, 9-triazaspiro[5.5]undecane, (15)
(3R) - 1- but yl - 2, 5- #i9.0Xbe JeglatR) -of - hyeHewsint/cli¢raclrind ydeappyr agrodding Stoetldiyd Ps 9- (
4- (4-cyc ocar bonyl - 2- met hoxyphenoxy) phenyl nethyl)- 1 ,4,9
triazaspi l]v(rﬂgrhqu é i g%é%%%\% (16) (3

R) - 1- butyl - 2, 5 di oxo-3-( (I R -I-hydroxy-1-(tetrahydropyran-4-yl)nethyl)-9-(4-
(4-met hyl ani nocar onyl ;aramm@ﬁwh%yﬂmmw )ehepyel BRI ldrdlord, Beathiédt  for
azaspiro | undecane 21] g]3R ) = | - ?ﬁ}'le

-2, 5- di oxBUBIRARY. dIsggsss ow unplogt th%? SpPFEAD APy RRAeRgiefcy. Yigs, allergic
(4-isopr omsba&m; nl@d&ﬁrbmmq,ﬁerﬁsmnetlhmxyphmuw(y)qabemy}y méistrgds) syndrome, shock

-1,4,9-tri a [ :

(3R 1 bbbl s petgtBl FpEn, dbaes nichbs or momray cihgPpEEng 1 0.
4- (4-(2- agmyhorpd@pyiﬂ)eamlmad b@nyﬂenwﬁbryéohmdyphemmw ghe mlainmdt Ia;qmtemanx 9
tri azasp ut yl

-2,5-di oth%dwésgﬁlhhlp%’?gd%?@%]dt%t@rg&%wf o%)a}tfan 4-yl) et hyl)-9- (4-

(4- (2, 2-di et hyl propyl am nocar bonyl ) - 2- net hoxyphenoxy) phenyl net hyl) -1, 4, 9-
tri azaspi rO [5. 52]Auﬂﬂ&ﬁ@@efor(3%i:&rﬁﬂh 1d@R5y|1n2a In&th@4D- JrHidd comprises

R) - 1- hydr oxy- tetrah ran

(4-i soprop 9‘% % ﬁ%ﬂ@ﬁ%ﬁ%)‘?@ffﬁ V@r@?‘?ﬂé‘f ﬁb i}"a‘ ? °§n‘ﬂ Pf forquln (o pecosiiphtfocan
e, (21) ¢BRh1la huﬁtyﬂnary ammonium salt thereof, an N-oxide thereof, or a salt thereof.

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

(4-(2- et hyl propyl ) car bonyl am nophenoxy t)phenylmet hyl )

-1,4,9-tri azaspi r 6 5U5¢ widée aegpou@ 2y formula (1) according to claim 1, a quaternary
(3R)-1- bu%%kno%uﬁn@kl@ﬂ%r@bf( Al Rl oxdd OMRFRX Yorle {OeihERBY Ry 'frﬁlﬂuélcbﬁlré H?E @C]IQS 9-(
4- (4-i sop ropyl carbonyl am no-2-net hoxyp henoxy)p h eny 1 nethyl)-

9-tri azasprtagyit 5.5 Jundecane,
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(23)

(3R)-1-butyl -2, 5-di oxo-3-((1R)-1I-hydroxy-1-(cyc] openten-4-yl)nethyl)-9-(4-(4
- carboxy- 2- net hyl phenoxy) p henyl methyl)-1, 4, 9-triaza spi ro (5.5]und
ecane, (24)

(3R) - 1- butyl -2, 5-di oxo-3-((1R) - 1- hydroxy-1-(cycl openten-4-yl)rnet hyl)-9-(4-(
4- carboxy- 2- et hoxyphenoxy) phenyl net hyl )-1, 4, 9-triazasplro[ 5. 5] undecane,
(25)

(3R -1-(2-butynyl) -2, 5-di oxo- 3- (gﬁ }ﬂﬂygfpﬁyuj-cyclohexylnethyl) 9-(4-(4-
met hyl am nocar bony | phenoxy) but 4, 9-triazasp i ro [ 5.5]undecane,
(26)

(3R) - 1- butyI 2, 5- dioxo-3-((1R)-I-hydroxy I-cyclohexylnethyl) 9-(1-(4-(4-

met hyl am i.fy RYl o6 thjﬁ ,4, 9-tri azaspiro [5.5
] undecane, §9(27) 23R§-1 Eutgpg dIOXO 3- ((IR) 1- hydroxy-1
-cyclohexylnethyl) 9-(1-(4-(4- carb oxyphenoxy) pheny 1) ethyl)-1, 4,

9-triazaspiro [ 5.5 Jund ecane. 4. The conpound according to claiml1,

wherein Rl i60C I tituted with
-CORE, =NR 51'520 lﬁ%@:&% 5, Si:%wﬁ hgg@ﬂ‘!’aﬁvesogndg‘ﬁggﬁh%e%% h a%gggarre meani ngs as
defined in clai etz aale: ording to claiml1, wherein at |east
one of substltu%%geﬁatwgﬁﬁg BE%C&:JHE -COR12, oxo, or =NOR35, in which R 2
and R35 have the sane neanings as defined in claim1. 6. The conmpound
according to claim1, wherein at |east one of substituents of ring 2 in R
is -COR44 or305NR)sNGREA, i n which R44 and R54 have the sane neani ngs as
defined in claim1. 7. The conmpound according to claim1, wherein at |east
one of substituents of ring 3in R is =Oor -=S. - 146 8. A pharnaceuti cal
conposition which conprises, as an active ingredient, the conpound
r epr esent ed«30>f1progeb 270849 according to claim1, a quaternary ammoni um salt
thereof, an N-oxide thereof, or a salt thereof. 9. A regulator of a
chenoki ne/ chgrekigne-gsegept or, which conprises, as an active ingredient, the
conmpound represented by fornmula. (1) according to claim1l, a quaternary
ammoni um salt thereof, an N-oxide thereof, or a salt thereof. 10. The
regul at or of a chenoki nel chenoki ne receptor according to claim9, whichis
a CCR5 antagmut-s#. 11. A pharmaceutical conposition for prevention and/ or
treatnment for inflammtory di seases, inmunol ogic di seases, human
i mmunodeficiency virus, allergic diseases, ischeania-reperfusion injury,
acute respiratory distress syndrome, shock acconpani ed by bacteri a]
i nfection, <i7bdatmtinVeriZz. s, or netastasis, which conprises, as an active
i ngredi ent, the conpound represented by formula (1) according to claiml, a
quaternary ammonium salt thereof, an N-oxide thereof, or a salt.

<210> 1
<211> 37
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Forword primer

hCCR5Xbal

<400> 1

1/2



12. A nethod for antagonizing CCR5 in a manmal, which conprises
admnistering to a mammal an effective anount of the conpound of formula (I)
according to claiml1, a quaternary amonium salt thereof, an N oxide

t hereof, or a salt thereof 13. Use of the conmpound of fornula (I) according
to claim1, a quaternary ammoniumsalt thereof, an N-oxide thereof, or a
salt thereof for the manufacture of a CCR5 antagonist. - 147 SEQUENCE

LI STING 110 ONO PHARMACEUTI CAL CO., LTD. <120> Triazaspiro [5.5] undecane
derivatives _and medic n nt ai ni t he derivative as actjve ingredient
<1305 ONF- 29T GHCEestapes %#%6%%—%“8%49 <151>2002- 09- 18 <160>2 170 Patentln
Ver. 2.1 <210> 1 <211> 37 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Forword priner hCCR5Xbal <400> 1 1/2
agctagtctadgg&gﬁgttcc cctacaagaa actctcc 37 <210> 2 <211>37 <212> DNA
<213> Artifrcral Sequence <220> <223> Description of Artificial

Sequence:Rg§ﬁ§§39riner hCCRSXbal <400> 2 agctagtcta gagtgcacaa ctctgactgg
gtcacca 37

<212> DNA

<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence:Revese primer

hCCR5Xbal

<400> 2

agctagtcta gagtgeacaa ctetgactgg gteacca 37

2/2



