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AM DE COVPOUND AND PHARMACEUTI CAL APPLI CATI ON THEREFOR Techni cal Field

[ 0001] The present invention relates to am de conpormwmmﬂmwmm ci nal
use thereof. In particular, the present jnvention relates unds
whi ch can inhibit retinoid-rel ated orphéh recept or gama_( RORy¥jsot her eby
the differentiation and activation of T helper 17 (Thl7) cells can be —

i nhi bited, and the production of interleukin-17 (1L-17) can be inhi-bited.
15Specifically,the present invention relates to conpoungmw ting or
treating a disease related to Th17PEEFRIFTEGN exanpl e, WMW@E@I]S%%
such as rheumatoid arthritis, psoriasis, inflamuatory bomelngésg such as
Crohn's disease and ulcerative colitis, nultiple 26”§trerﬁsksﬁ%s¥§ngic

| upus erythemat osus (SLE), ankyl osing spondylitis, uveitis, polynyalgia
rheumati ca, aAFDE POMPQAINED AN ; PRARMAGHET TrAle sARPISTEAT BRN JBHEREFORry eye;
fibrosis such as pulnonary fibrosis and primary biliary cirrhosis; and

met abol i ¢ di sease such as di abetes and 25nedi ci nal use thereof. 2
Background Art [0002] RORy is a nuclear receptor which is inportant for the
5 di f$erenTeabndmaandiatdéi vati on of Thl7 cells. RORyt is also known as a
splice variant of RORy. RORy and RORyt differ only in their N-term nal

dormai ns, apdo&hhre the sane |igand-bi nding domai n and DNA- bi ndi ng domai n.

It is reported that RORy is expressed in other tissues besides 10 Thl7
celI's. By inhibihéngrBERW: thevshdfo epbiatbon tanthratdd vabhpBulfisThhé cel l's
can be inhibited. IL-17 produced in Thl7 cells is involved 1n the induction

of a vari ehy3ofichenmpks nesere¥EOKi nes, netal |l oproteases and ot her
i nfl ammatory medi ators, and the mgration of neutrophil

In particular, the present invention relates to
10 compounds ~which can inhibit retinoid-related orphan
receptor gamma (RORy), thereby the differentiation and

activation of T helper 17 (Thl7) cells can be inhibited,

and the production of interleukin-17 (IL-17) can be
inhibited.
15 : Specifically, the present invention relates to

compounds for preventing or treating a disease related to
Thl7 cells, for example, autoimmune disease such as
rheumatoid arthritis, psoriasis, inflammatory bowel disease
such as Crohn's disease and ulcerative colitis, multiple
20 sclerosis, systemic lupus erythematosus (SLE), ankylosing
spondylitis, uveitis, polymyalgia rheumatica, and type I
diabetes; allergic disease such as asthma; dry eye;
fibrosis such as pulmonary fibrosis and primary biliafy
cirrhosis; and metabolic disease such as diabetes and

25  medicinal use thereof.



15 hence, the inhibition of IL-17 may lead to the inhibition of such

i nduction and mgration. RORy in adipose tissues is related to the
regul ati on of adi pogenesis, and by inhibiting RORy, insulin resistance can
be inproved. It is known that Thl7 cells,are involved in autoi nmune 20

di sease such as rheumatoid arthritis, psoriasis, inflammatory bowel disease
such as Crohn's disease and ul cerative colitis, nultiple sclerosis,
system c | upus erythemat osus, ankylosing spondylitis, uveitis, polynyalgia
rheumatica, and type | diabetes; allergic disease; dry eye; 25and fibrosis
such as pul nonary fibrosis and primary biliary cirrhosis. - As for
rheumatoid_arthritis, for exanple, it is reported that the adm nistration
of anti- | LBRF*GRPFBEdPEan i nprove swel ling and joint destruction

associ ated with_collagen-induced arthritis. Mreover, it is reported that
swel Iing ahl%P8int destruction associated with collagen-induced arthritis

can be inproved in IL-17-deficient mce. As for psoriasis, it is.
reported that iROBRYchienigcalucteial reclee tadmiviiisty ats ompofr tantt -dx 17the
antibody is 1l0effective in treating psoriasis. As for inflammtory

bowel 5di sedééfsuehtastbovhrand destave tdiod ubfertftlivecedlsti s, RDAva caditis
nodel induced by the adaptive transfer of naive T-cells, the adaptive
transfer oflaagi veioWwcelss adesplietk f vemiRORY-KD RDRe. doekORpnahdi rease
IL-17 in the nucosa, thereby the onset of colitis can be suppressed.

As for mul 8iipfersohgyosins thehe oi-teasa nslatdenefi nusthE eitdedial same
aut oi mmune encephal onyelitis nodel which is an ani mal nodel of multiple

scl erosi s tagahea-suppiessedomai20RER! - KAYE@Iding Amai0f. Systmd cid upus
erythematosus, it is reported that the onset of GEM nephritis nodel which

is an ani makppedel o gngzﬁgl QrepdptdSs€AN 1Be i bi EedsiBsRER s m ce.

Nephritis associated wt may al so be suppressed. 25As for ankyl osing

spondyl i tien1ht de repor ted fhaty 1ihe, o 4radyl nistd aa}@@.e%n@%ic-lbh- Lha
antibody is effective in treating ankyl osing spondylitis.
activation of Thl7 cells can be inhibited. IL-17 produced
in Thl7 cells is involved in the induction of a variety of
chemokines, cytokines, metalloproteases and other
inflammatory mediators, and the migration. of neutrophil,
15 hence, the inhibition of IL-17 may lead to the inhibition
of such induction and migration. ‘RORY in adipose tissues
is related to the regulation of adipogeneéis, and by
inhibiting RORy, insulin resistance can be improved.
It is known that Thl7 cells are involved in autoimmune
20 disease such as rheumatoid arthritis, psoriasis,
inflammatory bowel disease such as Crohn's disease and
ulcerative colitis, multiple sclerosis, systemic lupus
erythematosus, ankylosing spondylitis, uveitis, polymyalgia
rheumatica, and type I diabetes; allergic disease; dry eye;

25 and fibrosis such as pulmonary fibrosis and primary biliary



As for uveitis, it is reported that the admnistration of anti-IL-17"
anti body is effective in treating uveitis 5associated with Behcet's
di sease, sarcoi dosis and Harada di sease. ' As for polynyal gia
rheumatica, an efficacy of anti-IL17 antibody in treatnment of polynyal gia
rheunatica is currently tested in a.clinfcal trial. 10As for type |
di abetes, the disease state of NOD mce which is a type | di abetes nodel
can be suppressed by the adm nistration of anti-IL-17 anti body. As
for allergic disease such as asthma, in OVA-sensitized nodel, the
att enuat ed“é8¥MR&315-1 i ¢ pul nonary 15 inflammation, the reduced nunbers of
OD4+ | ynmphocytes, and the decrease of Th2 cytoki nes/ chenoki nes | evel are
exhi bited i n RORp- KE¥ caheumgitaisl tarttatitdrgenifor etagmlean be 1is
inhibited in RORy-KO mice. As for dry eye, it is reported that the Thl7
cells 20 repegises tihatarnhaniagelimsdetatofordrof eye, i difd-l8h &ifilbaty odn
anti-IL-17 antibody in dry eye patient is currently tested in a clinical
trial. improveAs sived 1fingr oahg, joiatbl éeayrcuotioducesspolaoadrywitidr osi s
nodel which is an ani mal nodel of pul nonary 25fibrosis, the adm nistration
of anti -1 Ledllankinbadyuead Hrdhhidiid. | nibaspationiand f iddm@sitsed nehang and
can increase survival of the aninmal. As for primary biliary
cirrhosis, siwbingngepghdeddifat Jdoddreethsni mddailasdonyacrea @1 Bapati ent
with a primary 5 biliary cirrhosis increase, and an efficacy of an anti body
to I'L-23 whhelcaet avathes t1Rl tageldes inpraiidentd yriestethd N Al i &al
trial. As for netabolic disease, the insulin resistance which is
i nduced by feedinag i gh~ Let :can; be S [ 1QRORYy, 1L.Ce.
On the basis of 't heﬁ:oelhfig %ﬁ%%?%m%y%aaln%)aﬁg iggtgaa?%‘%ﬂo%ght t%ﬁgéi%égful
for preventing-or t ti L QI ne_di se h-as- rhe .QJ rthritis,
p Ek’igrl Shsia ggr&gﬁ&gw@d%n %neé‘asa%gf 1f%1Y %%E%éa%flsﬂ

psoriasis, inflammtory I sease suc ohn" s di sease

ulcepgtiveegggkéﬁ%e QHlEEQEQiﬁél%@ﬁ?ﬁ&sﬁyste”ic | upus eryt hemat osus,
po

ankylosi ng 'spondylitis, uveitis, yny§1g|a rheumati ca, and type |
di abet es; aIIerg%c gisease uch as asthma;. dry eye; fibrosis sqgh as,
pul monary fi brosts ant plrl?iirﬁa? TAEPTar PG h§EiP§258nd SHERabdF i S Re
such as '
‘disease and ulcerative colitis, in a colitis model induced
by the adaptive transfer of naive T-cells, the adaptive
transfer of naive T-cells derived from RORYy-KO mice does
15 not increase IL-17 in the mucosa, thereby the onset of
colitis can be suppressed.

As for multiple sclerosis, the disease state of mouse
experimental autoimmune encephalomyelitis model which is an
animal model of multiple sclerosis can be suppressed in

20 RORyt-KO mice.

As for systemic lupus erythematosus, it is reported
that the onset of GBM nephritis model which is an animal
model of glomerulonephritis can be inhibited in RORyt-KO
mice. Nephritis associated with SLE may also be suppressed.

25 As for ankylosing spondylitis, it is reported that the



20di abet es.

Summary of Invention (Technical Problen) [0003]

object of the present invention is to provide novel 25RORy antagonists.
Anot her object of the present invention 6 is to provide nedi canents of
preventing or treating autoi mune.di sease such as rheumatoid arthritis,

psori asi s, ,
ul cerative colitis, nmultiple sclerosis, systemc |lupus 5 erythenmatosus,

i nfl ammat ory bowel di sease suth as Crohn's di sease and

ankyl osi ng spondylitis, uveitis, polynyalgia rheumati ca, and type |

di abet es;
pul nonary:

al l er |c di sease such as asthmm; dry eye; fibrosis such as

s r&r’féoﬁr  Rary BT dry 1ol T ARROA NG TretabotT L R soide

such as di abetes. Solution to Problen) [ 0004] ' The present

i nventors ﬁé@@tﬂéahé Lgs iagmsopidly Wit are RORy antagoni sts, thereby

have conpl eted the present 15i nventi on. That is, the present

[F-Ww

10

15

20

25

of anti-IL-17 antibody is effective in treating uveitis
associated with Behcet's disease, sarcoidosis and Harada
disease.

As for polymyalgia rheumatica, an efficacy of anti-IL-
17 antibody in treatment of polymyalgia rheumatica 1is
currently tested in a clinical trial.

As for type I diabetes, the disease state of NOD mice
which is a type I diabetes model can be suppressed by the
administration of anti-IL-17 antibody.

As for allergic disease such .as asthma, 1in OVA-
sensitizéd model, the attenuated eosinophilic pulmonary
inflammation, the reduced numbers of CD4+ lymphécytes, and
the decrease of Th2 cytokineé/chemokines level are
exhibited in RORy-KO mice, that is, the allergenic reaction
can be inhibited in RORy-KO mice.

As for dry eye, it 1is reported that the Thl7 cells
increases in an animal model of dry eye, and an efficacy of
anti-IL-17 antibody invdryleye patient is currently tested
in a clinical trial.

As for fibrosis, in a bleomycin;induced pulmonary
fibrosis model which is an animal model of pulmonary

fibrosis, the administration of anti-IL-17 antibody can

An

i nvention provi @&s fiolre ulveliitdwi, ngtammeyor[t@@i)ﬂhé{tomlﬁe codmpowst oft fom nul a
©  Rdl Rd2



Re d ON Y2 RacRd5 'G- ) n'd RI3(cln e2 -'\ycRC[ 1-W] wherein (1)
C5_12 al kyl group which may be substituted with the sanme or different 1 to
5 substituents selected from Goup A or (2) wherein 10Ya is (i) single
bond, or (ii) Cl-6 al kyl ene group, s '

inhibit inflammation and fibrosis in lung and can increase
survival of the animal.

As for primary biliary cirrhosis, it is reported that
Th1l7 cells in the lesion area of a patient with a primary

5 biliary cirrhosis increase, and an efficacy of an antibody
to IL-23 which activates Thl7 cells is currently tested in
a clinical trial.

As for metabolic disease, the insulin resistance which

is induced by feeding a high-fat diet can be suppressed in
10 RORy KO mice.

On the basis of these findings, RORy antagonists are
thought to be useful for preventing or treating autoimmune
disease such as rheumatoid arthritis, psoriasis,

: inflammatbry' bowel disease such as Crohn's disease and

15 ulcerative colitis, multiple sclerosis, systemic lupus

erythematosus, ankylosing spondylitis, uveitis, polymyalgia

rheumatica, and type I diabetes; allergic disease such as

asthma; dry eye; fibrosis such as pulmonary fibrosis and

primary biliary cirrhosis; and metabolic disease such as
20 diabetes.

Summary of Invention

(Technical Problem)

[0003]

An object of the present invention is to provide novel

25 RORy antagonists. Another object of the present invention



8 cyclic moiety Uis (i)C3-7 cycloal kyl group which may be substituted with
the sanme or different 1 to 5 substituents selected from Goup A 5(ii)C5_11
spi rocycl-ic cycl oal kyl group which may be substituted with the sane or
different 1 to 5 substituents selected from G oup A or (irii) C6_10
aryl group which may be substituted with°the sane or different 1 to 5
substituents selected from Goup 10A; Rb is a group selected fromthe
following (1) .to (3): (1) Cl1-3 al kyl group which nay be substltuted with

the sanme or different 1 to 5 supstituents selected from G oup
(2) C2_3 alRenyP gy Wifi cHhery HeeRubst PEut BFSNeRh Fe P?san%recﬁ‘tlng
different 1 to 5 substltuents selected fromGoup A_ - (3) C3_7 cycl oal kyl
group whi cRURRY TBENSU K ERESEe UM RSt Ad1e Rt cord diFhaeS 1 R¥PBiasis,
substituents selected from G ou . IR is 20(1) hydrogen atom or (2)
Cl_6 al kyl igféapmaverys aog%upfls@m edUGtomasheCrehnodi ngigadseo 8 : (1)
single bond, (2) Cil-6 al kyl ene group which nmay be substituted with the
ulcerative colitis, multiple sclerosis, systemic lupus

5 erythematosus, ankylosing spondylitis, uveitis, polymyalgia
rheumatica, and type i diabetes; allergic disease such as
asthma; dry eye; fibrosis such as pulmpnary fibrosis and
primary biliary cirrhosis; and metabolic disease such as
diabetes.

10
(Solution to Problem)
[0004]
The present inventors have found amide compounds which
.are RORy antagonists, thereby have completed the present
15 invention.
That is, the present invention provides the following
aspects. |
[0005]

[01] A compound of formula [I-W]:



9 (3) -NRci _ where| n Rn is . hydrogen ‘atom or Cl-6 aI kyI group, (4) -0-
(5) C3-10 cycl oal kyl ene group whi ch may be substituted with the sane or
different 1. to 5 substituents selected from5Goup A (6) C6_10 aryl ene
group which nmay be substituted with the same or different 1 to 5 -
"substituents selected from Goup A  (7) nonocyclic heteroaromatic group
whi ch may be substituted with the sane or different 1 to 5 substituents 10
sel ected from Group A wherein the nonocyclic heteroaronmatic ring consists
of carbon atons and the sanme or different 1 to 4 hetero atons selected from
nitrogen atom oxygen atom and sul fur atom and i Q1to 7- red; ydl is
15(1) single bond, or (2) Cl-6 alkyl enkgr oup whi ubsti tut ed
with the same or different 1 to 5 substi

alternatively both Yd and Ydl fmy beygret hi né he |IE§6d each
other 20directly oresfla Cl4 alkyl tp—Yo—Form=€ ring:
yd2 is (1) - ng‘IG bond, or : kyl ene group;
25dl R R Isa RdAGaand Rd5 are the sape or di fferentds a4
d1
b GS Y ynd R R
b nc1 nc2 .
R ( c g O\ c
Y R
[-W] o)
wherein
e —
G--g¢ /N“‘N PN
G\a , c '.-—'N / \ \
\beG\ ‘ ' )
/ or
is ’ ) ;
5 R® is ‘

(1) GCs.12 alkyl group which may be substituted with the

same or different 1 to 5 substituents selected from Group A,

or
Ya
(2) \ wherein
10 Y? is
(i) single bond, or

(ii) Ci.¢ alkylene group,



10 group selected fromthe followng (1) to (7): X (1) hydrogen atom
(2) hal ogen atom (3) C1_6 al kyl group which may be o
substituted with the sane bor different 1 to 5 substituents selected from
Goup A, (4) _oRaio wherein Rdl is hydrogen atomor Cl-6 al kyl group which
may be substituted with the same or different 1 to 5 substituents sel ected

from Goup A (5) -COORdIl wherein Rdll is hydrogen atomor Cl1_6
al kyl 10group, (6) C3-7 cycloal kyl group which may be substituted with the
sane or different 1 .to 5 suybstituents selected from Goup A (7)

cyano groupYCorCalPerh¥t Pvéfy Rai and Rd2, or Rd2 and Rd3 can be taken
together to 15 forma C6_10 aryl_ring fused to-the benzene ring to which

they are all (altached W& ERe €6°up WRiFhr mAY key s stifariacutsd-i t h-
the same or different 1 to 4 substituents selected fromGoup A, Re is
20(1) hydr 88&n s@msm ovr iHfazierst alkyio gboibrl talanshaceveryeRe & Rdl
or Re and Rd5 can be taken together to form Cl_4 al kyl ene; ncl
is an integerupehected fromO or 1 to 4, 25nc2 is an integer selected from
Oor 1to3, 11 is an integer selected fromO or 1 to 3,

5 (ii) Cs-11 spirocyclic cycloalkyl group which may be

substituted with the same or different 1 to 5 substituents
selected from Group A, or
(1ii) Ce-10 aryl group which may be substituted with the
~same or different 1 to 5 substituents selected from Group
10 A;
R® is a group selected from the following (1) to (3);
(1) .CL3 alkyl group which may be substituted with the same
or different 1 to 5 substituents selected from Group A,
(2) Ci.3 alkenyl group which may be substituted with the
15 same or different 1 to 5 substituents selected from Group A,
(3) C3.7 cycloalkyl group which may be substituted wiéh the

same or different 1 to 5 substituents selected from Group

R is
20 (1) hydrogen atom, or
(2) Ci-g alkyl group;
Y is a group selectéd from the following (1) to (7):
(1) single bond,
(2) Ci.6 alkylene group which may be éubstituted with the

25 same or different 1 to 5 substituents selected from Group A,



Goup Ais (a) Cl-6 alkyl group, (b) halogen atom and 5(c) -ORl1l wherein
Rhydrogen atomor Cl1_6 al kyl group, or a pharnaceutically acceptable salt
t hereof. [0006] [02] The conpound of fornula [I-W according to [01] : Rd
| Rd2 Re GdRc13 ON Yd2 RaGaRd5Rd4 , Gb- Ggvdl ) n d 100 wherein

(3) -NR®*- wherein R® is hydrogen atom or Ci;.¢ alkyl group,
(4) -0-,
(5) Ci;.10 cycloalkylene gfoup which may be substituted with
the same or different 1 to 5 substituents selected from
5 Group A,
(6) Cg.10 arylene group which may be substituted with the
same or different 1 to 5 substituents selected from Group A,
(7) monocyclic heteroaromatic group which may be
substituted with the same or different 1 to 5 substituents
10 selected from Group A wherein the monocyclic heteroaromatic
‘ring consists of cérbon atoms ‘and the same or different 1
té 4 hetero atoms selected from'nitrogén aﬁom, oxygen atom
and sulfur atom, and is 3 to 7-membered;
Y* is |
15 (1) single bond, or
(2) Ci.¢ alkylene group which may be substituted with the
same or different 1 to 5 substituents selected from Group
A; or alternatively

both Y° and Y* may be methine and be linked each other

20 directly or via C;.. alkylene group to form C;.;, cycloalkyl
ring;
Y¥ is
(1) single bond, or

(2) Ci-¢ alkylene group;

25 R R®, R®, R*, and R® are the same or different



is RaiS (1) C5_12 al kyl gr'oup V\:hiCh. may be substituted with the

15sanme or different 1 to 5 substituents selected fromGoup A is (i)

single bond, or (ii) Cl-6 al kyl ene group, 5cyclic moiety Uis (1) C3-7
cycl oal kyl group which may be substitut egowith the sane or different 1 to 5
substituents selected from Goup A or (i) C5_11 spirocyclic cycloal kyl

group which may be 10substituted with the sane or different 1 to 5
substituents selected fromGoup A, Ro is a group selected fromthe

following (1) to ) Cl 3 al kyl _group which may, he substituted with
the sane o%rélupf g%ﬁﬁc*&%]% gr?“sﬁ%ﬁiftoﬁgrﬂ“%msgel t&® FrOm Group A 15(2) C2-3
al kenyl gr(%u%) ich may be substituted with the sane or different 1 to 5
subst it uent's’ seEEEEFFY GO oup A, (3) C3_7 cycloal kyl group which may be

substituted with the same or different 1 to 5 substituents selected from
G oup A Zdﬁ@ i §alogen atom,

(3) Ci.¢ alkyl group which may be substituted with the same
5 or different 1 to 5 substituents selected from Group A,
(4) -OR™® wherein R™® is hydrogen atom or Ci.s alkyl group
which may be substituted with the same or different 1 to S
substituents selected from Group A,
(5) -COOR¥! wherein R™' 1is hydrogen atom or C;.¢ alkyl
10 group,
(6) Ci.7 cycloalkyl group which'may be substitutéd With the
same or different 1 to 5 substituents selected from Group A,
(7)..cyano group, or alternatively
R™ and R®, or R® and R® can be taken together to
15 form a C¢.10 aryl ring fused to the benzene ring to which
théy are all attached wherein the Cs.10 aryl ring méy be
substituted with the same dr different 1 to 4 substituents
selected from Group A;
R® is
20 | (1) hydrogen atom, or
(2) Ci.3 alkyl group, or alternatively
R® and R*, or R® and R& can be taken together to form
Ci.s alkylene;
n° is an integer selected from 0 or 1 to 4,

25 n®® is an integer selected from 0 or 1 to 3,



(1) hydrogen étom or ’("2) Cl1_6 alkyl group; Irc is a group sel ected from

the foll ow

ng (1) to (7): 13 (1) single bond, (2) Cl-6 al kyl ene group

whi ch nmay be substituted with the sanme or different 1 to 5 substituents
selected from Goup A . (3) -NR- wherein Rcl is hydrogen atom or 01 6
al kyl group, 5(4)-0-, (5) C3-10 cycl oal HI ene group which may be
substituted with the sane or different 1 to 5 substituents selected from

G oup A

(6) 06_10 arylene group which nmay be substituted with the

10sanme or differgnt 1 to 5 substituents selected from Goup A (7)
monocycl i ¢ het efbar-8nati eNGPEGEE FRiLER tedy TBeTs Yo uttéd 3wi th -t he same or
different 1 to 5 substituents selected from G oup A wherein the nonocyclic
het eroar omati c GURYRdnsiSsts of carbon atoms and the same or different 1
15t 0 4 het ero atons sel ected fromnitrogen atom oxygen atom and sul fur

atom and i(&

#)3 Q-7 adddergsupydl s (1) single bond, or (2)

01-6 al kyl ene group which may be substituted with the 20sane or different 1

to 5 substi

5

10

15

(fuenths Isgieec tegebrf,r emda oup A
(c) -OR™ wherein R™ is hydrogen atom or Ci;.s alkyl group,

or a pharmaceutically acceptable salt thereof.

[0006]
(02] The compound of formula [I-W] according to
[01]:
. R§1 R§2
R I3
G g Oy _N—Y% R®
a  na
R G\‘be G ved ) R% R
Rb ( n;c n c2 O\$Rc.
[FW] o)
wherein
/Ge. ~Gd /N'::N O‘-m{q
a \ —N
"—ffC;\ (;c . o \\ -
\Gb, \
/ or
is , ;
R® is

(1) Cs.12 alkyl group which may be substituted with the
same or different 1 to 5 substituents selected from Group A,

or



yd2 is (1) single bond, or (2) 01-6 al kyl ene group; 25Rda, Rd2, Rd3, Rth,
and Rd5 are the sane or different 14 group selected fromthe followng (1)
to (4): : (1) hydrogen atom (2) hal ogen at om (3) C1-6 al kyl
group which nmay be substituted with the sane 5or different 1 to 5
substituents selected from G oup A, (4) =ORdl wherein Rdl is hydrogen atom
or Cl-6 al kyl group which may be substituted with the sane or different 1
to 5 substituents selected from Goup A or alternatively Rdl and Rd2, or
Rd2 .and Rd3 can be taken together to 10 forma C6-10 aryl ring fused to

t he benzene ring Wi ch they are all attached wherein the C6_10 aryl ring
i g sane or different 1 to 4 substituents sel ected
ger selected fromO or 1 to 3, 15nc2 is an

fromGoup A nl

i nteger sel ected 0 of\ nd is an integer selected- fron10 or 1to
3, Reis h§g ogen atom Groupw eF?lfla) Cl-6 aIkyI group,
Y is
(1) single bond, or
(11) Ci.s alkylene group,
5 cyclic moiety U is |

(i) Cs;.7 cycloalkyl group which may be substituted with
the same or different 1 to 5 substituents selected from
Group A, or
(ii) .C511 spirocyclic cycloaikyl group which may be
10 substituted with the same or different 1 to 5 Substituents
selected from Group A;
R® is a group selected from the following (1) to (3):
(1) Ci-3 alkyl greu? which may be substituted with the same
or different 1 to 5 substituents selected from Group A,
15 (2) Co3 alkenyl groub which may be substituted with the
same or different 1 to 5 substituents selected from Group A,
(3) Cs3.7 cycloalkyl group which may be substituted with the

same or different 1 to 5 substituents selected from Group

20 R® is
(1) hydrogen atom, or
(2) Ci.¢ alkyl group;

Y® is a group selected from the following (1) to (7):



20(b) hal ogen atom and (c) -ORAl wherein RAl is hydrogen atomor 01_6

al kyl group, or a pharmaceutically acceptable salt thereof [0007] [03] The
conmpound of forrmula [I1] according to 15 0 wherein each synbol is as
defined in [01], or a pharmaceutically q_ceptable salt thereof. [0008]

5[ 04] The conpound of forrmula [I11] according to [03]: O wherein each
synbol is as defined in [01], or a pharmaceutically acceptable salt

t hereof. 10[0009] [05] The conpound of fornula [IV] according to [04]

(1) single bond,.

(2) " Ci-s alkylene group which may be substituted with the

same or different 1 to 5 substituents selected from Group A,

(3) -NR*- wheréin R®* is hydrogen atom or Ci.¢ alkyl group,
5 (4) -0-,

(5) Ci.10 cycloalkylene group which may be substituted with

the same or different 1 to 5 substituents selected from

Group A,

(6) C¢.10 arylene group which may be substituted with the
iO same or different 1 to 5 substituents selected from Group A,

(7) monocyclic heterocaromatic group which may be

substituted with the same of different 1 to 5 substituents

selected from Group A wherein the monocyclic heteroaromatic

ring éonsists of carbon atoms and the same or different 1
15 ‘to 4 hetero atoms selected from nitrogen atom, oxygen atom

and sulfur atom, and is 3 to 7-membered;

Y is
(1) single bond, or
(2) Ci.¢ alkylene group which may be substituted with the

20 same or different 1 to 5 substituents selected from Group

¥*# is
(1) single bond, or
(2) Ci.¢ alkylene group;

25 R, R®, R®, R*, and R® are the same or different



16 0 [IV] wherein Rai is 01-6 al kyl group, and the other synmbols are as
defined in [01l], or a pharmaceutically acceptable salt thereof. 5[0010]

[ 6] The compound of forrmula [V] according to [01] : wherein each synbol is
as defined in [01], 10or a phar maceuticallly accept abl e salt thereof. [0011]
[7] The conpound according to any one of 4[01] to [06] wherein:

Ro is C3-7 cycl oal kyl group which may be substituted 15with the sane or
different 1 to 5 substituents selected fromGoup A 17 or a
pharmaceutical ly accegt abl e salt thereof. [00(112)] t[008(]4'§he conmpound accordi ng

to any one96PUPO§FlF6 ed from the following

(1) hydrogen atom

(2) halogen atom,

(3) Ci.6 alkyl group which may be substituted with the same
5 or different 1 to 5 substituents selected from Group A,

4% is hydrogen atom or Ci.s alkyl group

(4) -OR®® wherein R
which may be substituted with the same ox different 1 to 5
substituenté selected from Group A, or alternatively
R¥ and R®, or R® and R® can be taken together to
10 form é Ce-10 aryl ring fused to thé benzene ring to whiéh
they are all attached wherein the Cqi10 aryl ring may be
substituted with the same or.different 1 to 4 substituents
selected from Group A;
n® is an integer selected from 0 or 1 to 3,
15 n°® is an integer selected from 0 or 1 to 3,
n® is an integer selected from 0 or 1 to 3,
R® is hydrogen atom,
Group A is
(a) Ci-¢ alkyl group,
20 (b) halogen atom, and
(¢) -OR™ wherein R™ is hydrogen atom or Ci.s alkyl group,
or a pharmaceutically acceptable salt thereof.
[0007]

[03] The compound of formula [II] according to

25 [01]:



[07] wherein: 5Rb is cyclopropyl group, or a pharmaceutically acceptable
salt thereof. [0013] [09] The conpound according to any one of [01l] to [08]
10wher ei n: the cyclic moiety Uis C3_7 cycloal kyl group which may be
substituted with the sane or different §0 5 substituents selected from

G oup A or a pharmaceutically acceptable salt thereof. 15[0014] [10] The
conpound according to any one of [01] to [09] wherein: the cyclic
noiety Uis cyclobutyl group which nay be substituted with the same or
different 1 to 5 substituents 20sel ected from Goup A or a

phar maceutical |y acceptabl e sal tRt\her&St. [0015] [11] The conpound accordi ng
to [[01] or [02] which 'is seeefed fromthe group consisting of the
fol |l ow ng 25forrBJLﬁs or e.p R% acceptable salt thereof:

[l
wherein each symbol is as defined in [01],

or a pharmaceutically acceptable salt thereof.

[0008]
5 . [04] ~ The Compound'of formula [III] according to
[03]:
Rd1 Rdz
H -— d3
O—N ‘O N \ R
R> N\ I R R

R" YCWO\RC
o]

[

wherein each symbol is as defined in [01],

or a pharmaceutically acceptable salt thereof.

10 [0009]

[05] The compound of formula [IV] according to

[04] :



18 0-N 0COH SCH3 OH CH3 H3C--N\ 14 0CH 0CH O
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[v]

" wherein R*' is C;.¢ alkyl group, and the other symbols are
as defined in [01],

or a pharmaceutically acceptable salt thereof.

5 [0010]
[06] The compound of formula [V] according to
[01] :
Rd1 RdZ
Ne—r, 0 N—YZ R®
a / N v
R—N _ vaiely ne R R4
b ( net 2 0
R Yc \Rc

[(vi
wherein each symbol is as defined in [01],
10 or a pharmaceutically acceptable salt thereof.
(o011}
[07] The compound according to any one of [01] to
[06] wherein:
R® is Ci;.; cycloalkyl group which may be substituted

15 with the same or different 1 to 5 substituents selected

from Group A,



H3C

10-

15

20

25

ON\ |l CH3* OHOH cH H3C O -N\ | 4 CH3 .
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or a pharmaceutically ac;eptable salt thereof.
[0012] |
. [08] The compound according to any one of [01] to
[07] wherein:
R® is cyclopropyl group,
or a pharmaceutically acceptable salt thereof.
[0013]
[09] The compqund according to any one of [01] to
[08]
wherein:
the éyclic moiety U is C;.;, cycloalkyl group which may
be substituted with. the same or different 1 to 5
substituents selecﬁed from Group A,
or a pharmaceutically acceptable salt thereof.
[0014]
[10] The compoundAaccording to any one of [01] to
[09] wherein:
the cyclic moiety U is cyclobutyl group which may be
substituted with the same or different 1 to 5 substituents
selected from Group A,
or a pharmaceutically acceptable salt thereof.
[0015]
[11] The compound according to [01] or [02] which
is selected from the group consisting of the following

formulas or a pharmaceutically acceptable salt thereof:



OH, CH3 H3C CH3 H3C O-N\ | O HCH3 NO CH3 OH H3C H3C H,C \ 1 41 O-N
H(j 1- 13 |
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\' | 44H3CO0CH * CH3 OHH3CCH H 0-0N\I H,4CH NCH OO0 H

20
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[0016]
[12] The compound according to [01] or [02] which
is selected from the group consisting of the following

5 formulas or a pharmaceutically acceptable salt thereof:

[0017]
[13] A pharmaceutical.composition comprising the
10 compound according to any one of [01] to ’[12] or a
pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.



OHCH HC O N\ | c 0 OHHICCH H3C HO Cf ON\ | 0S OH H3C CH3
H3C ,
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[0018]

[14] | A A. RORy antagonist comprising the compound
according to any one of [01] to [12] or a pharmaceutically
acceptable salt thereof. |

5 [0019]

[15] A medicament for treating or preventing a
disease selected from the group consisting of  autoimmune
disease, allergic disease, and metabolic disease,
comprising the compound according to any one of [01] to

10 [12] or a pharmaceutically acceptable salt thereof.
[0020]

[16] A medicament for treating or preventing a
disease selected from the group consisting of autoimmune
disease and allergic disease, comprising the compound

15 according to any one of [01] to [12] or a pharmaceutically
acceptable salt thereof.
[0021]
(171 The medicament according to [15] or [16]
wherein the autoimmune disease is selected from the group
20 consisting of rheumatoid arthritis, psoriasis, inflammatory
- bowel disease, multiple sclerosis, systemic lupus
erythematosus, ankylosing spondylitis, uveitis, polymyalgia
rheumatica, and type I diabetes.
[0022]

25 (18] The medicament according to [15] wherein the



0-N\ OIH OHHCCH3 0 HKINON.,,z- OCH 404 N O a CH, OH
H3C CH, H3C :
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metabolic disease is diabetes. .
[0023]
[19] A method of inhibiting RORy in a mammal,
comprising adminiStering to said mammal a therapeutically
5 effective amount of the compound according to any one of
[01] to [12] or a pharmaceutically acceptable salt thereof.
[0024]
[20] A method of treaﬁing or preventing a disease
in a mammal selected from the group consistingv of

10 autoimmune disease, allergic disease, and metabolic disease,
comprising administering to said mammal a therapeutically
effective amount of the compound according to any one of
[01] to [12] or a pharmaceutically acceptable salt thefeof.
[0025]

15 [21] A method of treating or preventing a disease
in a mammal selected from the group consisting of
autoimmune disease and allergic disease, comprising
administering to said mammal a therapeutically' effective
amount of the compound according to any one of [01] to [12]

20 or a pharmaceutically acceptable salt thereof.

[0026]

[22] The method according to [20] or [21] wherein
the autoimmune disease is selected from the group
consisting of rheumatoid arthritis, psoriasis, inflammatory

25 bowel disease, multiple sclerosis, systemic lupus



CH,
OH

10

15

20

25

H3

-N"' 0 1111 CH, 4104 H C CH, H3C
C A O0-N1, e.

CH 4
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O-N\ FF C 0 0OCH3

erythematosus, ankylosing spondylitis, uveitis, polymyalgia‘

rheumatica, and type I diabetes.

[0027]

(23]

The method according to

metabolic disease i1s diabetes.

[0028]

[24]

[20]

wherein the

A pharmaceutical composition for treating or

preventing a disease selected from the group consisting of

autoimmune disease,

which comprises:

allergic disease,

and metabolic disease,

(a) the compound according to any one of

[01] to [12]

or a'pharmaceutically acceptable salt thereof, and

(b) at least one additional medicament for treating

or preventing a disease gelected from the group consisting

of autoimmune
disease.
[0029]

[25]

disease,

allergic

disease,

A combination drug comprising:

(a) the compound according to any one of

or a pharmaceutically acceptable salt thereof,

and metabolic

[01] to [12]

and

(b) at least one additional medicament for treating

“or preventing a disease selected from the group consisting

of autoimmune
disease,

wherein

disease,

the

compound

allergic

~of

disease

(a)

and

the

and metabolic

additional



OH . [0016] [ 12] The conpound according to [01l] or
[02] which is selected fromthe group consisting of the follow ng 5fornul as
or a pharmaceutically acceptable salt thereof: CH3 H3C o -.1?1

25

medicament of (b) may be administered simultaneously,
sepafately or consecutively.
[0030]
[26] Use of the compound according to any:one of
5 [01] to [12] or a pharmaceutically acceptable salt thereof
in the manufacture of a RORy antagonist.
[0031]
f27] Use of the compound according to any one of
[01] to [12] sr a pharmaceutically acceptable salt thereof
10 in the manufacture of a medicament for treating or
preventing a disease selected from the group consisting of
autoimmune disease, allergic disease, and metabolic disease.
[0032]
[28] The use according to .[27] wherein the
15 autoimmune disease is selected from the group consisting of
rheumatoid arthritis, psoriasis, inflammatory bowel disease
such as Crohn's disease and ulcerative colitis, multiple
sclerosis, systemic lupus erythematosus, ‘ ankylosing
spondylitis, uveitis, polymyalgia zrheumatica, and-type I
20 diabetes.
[0033]
[29] The wuse according to [27] wherein the
metabolic disease is diabetes.
[0034]

25 [30] The compound according to any one of [01] to



It C

\ 110 CH3 OHO0 H3C CH3 H3CO0- N\ \ 40 C le OHCH3 H3C CH3 H3C
O-N\ 14
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[12] or a pharmaceutically acceptable salt thereof for use
in treating or preventing a disease selected from the group
consisting of autoimmune disease, allergic disease, and
metabolic disease.

5 [0035]

[31] A commercial package comprising the
medicament according to [15], and instructions which
explain that the medicament can be used to treat and / or
prevent a disease éelected from the group consisting of

10 autoimmune diseasé, allergic disease, and metabolic disease.
[0036]

[32] The commercial package comprising the
combination drug according to [25], and instructions which
explain that the combination drug can be used to treat and

15 / or prevent a disease selected from the group consisting
of autoimmune disease, allergic disease, and metabolic
disease.

[0037]

[33] A medicament for treating or preventing a

20 disease selected from the group consisting of autoimmune
disease such as fheumatoid arthritis, psoriasis,
inflammatory bowel disease such as Crohn's disease and
ulcerative colitis, multiple sclerosis, systemic lupus
erythematosus, ankylosing spondylitis, uveitis, polymyalgia

25 rheumatica, and type I diabetes; allergic disease such as



""TOHCH3 1 0 HBCCH3 ON\V 1 A ,...,,r, HdCQ | CH HCHCQ--N \ 1
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asthma; dry eye; fibrosis such as pulmonary fibrosis and

primary biliary cirrhosis; and metabolic disease such as

diabetes, comprising the compound according to any one of

[01] to [12] or a pharmaceutically acceptable salt thereof.
5 [0038]

[34] A pharmaceutical composition for treating or
preventing a disease seleéted from the group consisting of:
autpimmune disease such as rheumatoid arthritis, psoriasis,
inflammatory bowel disease such as Crohn's disease and

10 ulcerative colitis, multiple sclerosis, systemic lupus
'erythématosus, ankylosing spondylitis, uveitis, polymyalgia
rheumatica, and type I diabetes; allergic disease such as
asthma; dry eye; fibrosis such.as pulmonary fibrosis and
primary biliary cirrhosis; and metabolic_disease such as
15 diabetes, comprising:

(a) the compound according to any one of [01] to [12]
or a pharmaceutically'acceptable salt thereof, and

(b) at least one additional medicament for treating
or préventing a disease selected from the group consisting

20 of autoimmune disease such as rheumatoid arthritis,
psoriasis, inflammatory bowel disease such as Crohn's
disease and ulcerative colitis, multiple sclerosis,
systemic lupus erythematosus, ankylosing spondylitis,
uveitis, polymyalgia rheumatica, and type I diabetes;

25 allergic disease such as asthma; dry eye; fibrosis such as



Cl 110 ONa o H3 HBCH3 ' ..---- .s."lIrOHo CH3 la CH3 [0017] [13] A
phar maceutical conposition conprising the 10conpound according to any one
of [01] to [12] or a

28

pulmonary fibrosis and primary biliary cirrhosis; and
metabolic disease.such as diabetes.
[0039]
[35] A combination drug comprising:
5 (a) the compound according to any one of [01] to [12]
or a pharmaceutically acceptable salt thereof, and
(b) at least one an additional medicament for
treating or preventing a disease selected fromvthe group
consisting of autoimmune disease such aé. rheumatoid
10 arthritis, psoriasis, inflammatory bowel disease such as
Crohn's disease and ulcerative colitis, multiple sclerosis,
systemic  lupus erythematosus( ankylosing spondylitis,
uveitis, polymyalgia rheumatica, and type I diabetes;
allergic disease such as asthma; dry eye; fibrosis such as
15 pulmonary fibrosis and primary biliary cirrhosis; and
metabolic disease such as diabetes,
wherein the compound of (a) and the additional
medicament of (b) may be administered simultaneously,
separately or consecutively.
20 [0040]
Each symbol of the formulas described in the following
[102] to [122] has the same meaning as defined in the
- formula [I] in the following [101].
In particular, R?; Ycana ydt., R, Rr%®, r®, R*, and R

25 of the formulas described in [102] to [122] have the same



phar maceuti cal | yaccept abl esal tt her eof , anda pharmaceutically acceptabl e

carrier. 22 [0018] [14] A RORy antagoni st conprising the conpound
according to any one of [01] to [12] or a pharnmaceutically acceptable salt
t hereof . 5[ 0019] [ 15] A medicanmenfg for treating or preventing a

di sease selected fromthe group consisting of autoinmune
di sease, al | ergi cdi sease, and net abol i cdi sease, conprising the conpound
according to any one of [01] to 10[12] or a pharnaceutically acceptable

"salt thereof. 16], A nedic treatin or venting
,a di sease"S@le 9eﬁsfggﬁ%?ﬁg gPo%Becgﬁ P gEéf gﬁfgﬁnnungjblégé € and
aIIerglc di sease, conprising the conpound 15accord|ng to any one of [01l] to

[12] or a pharmaceutically acceptable salt thereof. [0021] [17]
The nedi canent accor di ng to 15% or. Ele mhereiq Hhe aut oi nmune di sease i s
mpound Il: .

sel ected from t hé0dt oup ormula
Rd1 Rdz )
v H
G° g 0._N—Y% R*
a a :
R _——G\ \Gb’Gc Yd1 ) ne Rd5 Rd4 »
Rb ( niﬁ tﬂ] (3\\RF
o
(1]
5 wherein
‘,Ge‘ ~‘(;d ' ‘ /N‘QN O‘“"{d
a ) —N :
—G\ . GC P \
b G ‘
G or
is :
R* is

(1) Cs.i» alkyl group which may be substituted with the

same or different 1 to 5 substituents selected from Group A,

10 or

(2) wherein
Y* is

(1) single bond, or



20consi sting of rheumatoid arthritis, psoriasis, inflammatory bowel

di sease, nmultiple sclerosis, systemc |upus erythematosus, ankyl osing
spondylitis, uveitis, polynyalgia rheunatica, and type | diabetes. [0022]
25[ 18] The nedi canent according to [15] rein the 23 nmetabolic disease is
di abetes. [0023] [19] A nethod of 1nhibiting RORy in a mammal,
conprising admnistering to said mammal a therapeutically 5 effective
anount of the conpound according to any one of [01] to [12] or a

phar maceutic LLX cce &Ebge salt thereof. [0024] [20] A nethod of
treating or g? e Fﬁng Y4F88adE°"R a nammal sel ected fromthe group
consisting of . 10 autoi nrune di sease, allergic disease, and netabolic

di sease, cO¥BHSi RGL&H¥i Hi $Bering to said mammal a therapeutical ly
effective amount of the conpound according to any one of %gl] tQ [12]. or a
phar maceut i cally Cactepy@bPliul t e ofRIFR0ISY 8% 2 BPRSretHE8%0 "t kat i ng
or preventing a disease in a mammal selected fromthe group consisting of
aut oi munetBese@ie apd Alfdagiantdi dedse, 5 cahstsitiEoni AP$EEFPAg HPSai d
manmal a therapeutically effective anmount of the conmpound according to any

one of [Ol1Frpup[42]c200r. a pharmaceutically acceptable salt thereof. [0026]
[ 22] The nmet hod according to [20] or [21] wherein t he aut oi mune di sease
is selected f(hoin t h&sgnougptonsysting afckdmlimgl oigrcurt hwibtlcd, Pavrilssi s,
inflamatory - :

substituted with the same or different 1 to 5 substituents

selected from Group A;

‘RP is a group selected from the following (1) to (3):
10 (1) Ci;.3 alkyl group which may be substituted with the same

or different 1 to 5 substituents selected from Group A,

(2) Cy.3 alkenyl group which may be substituted with the

same or different 1 to 5 substituents selected from Group A,

(3) Ci.; cycloalkyl group which may be substituted with the

15 same or different 1 to 5 substituents selected from Group

R® is
(1) hydrogen atom, or
(2) Ci¢ alkyl group;
20 Y is a group selectéd from the following (1) to (7):
(1) single bond,
(2) Ci¢ alkylene group which may be substituted with the
same or different 1 to 5 substituents selected from Group A,

(3) -NR'- wherein R“' is hydrogen atom or C;.¢ alkyl group,

25 (4) -0-,



25bowel di sease, nul ti pl escl erosi s, systemicl upus 24 eryt hemat osus,
ankyl osi ng spondylitis, uveitis, polynyalgia rheumatica, and type |
di abetes. [0027] [23] The nethod according to [20] wherein the netabolic
di sease i s diabetes. [0028] [24] A phar eutical conposition for treating
or . preventing a di sease selected fromthe group consisting of
aut oi mune di sease, allergic disease, and netabolic di sease, 10which
conpri ses: (a) the conmpound according to any one of [01] to [12] or
a pharmaceutically acceptabl e salt thereof, and b) .at | east, qne
addi ti onal URdi Canertr s ?gf]i‘%%&?ﬁggroup WLngpF‘@Veﬁ’tei ﬁ&gé)t&%%fég Wditbot ed
fromthe group consisting 15of autoi mmune di sease, allergic disease, and
met abol i ¢ GRSe&SEE [ G028} TERFR Cohbitiat F o ReIG LA sPRgected  rom
(a) the conpound according to any one of [01] to [12] 20or a
phar maceut f€arPyfaccept abl e salt thereof, and (b) at |east one
addi ti onal nedi canment for treating or preventing a disease selected from
the group ¢6hsi St-iingavylaneoignavwre whseaswavaldeergilestl sebe@ wadhmathsbol i c
di sease, 25wherein the conpound of (a) and the additional

5 same or different 1 to 5 substituents selected from Group A,

(7) monocyclic heterocaromatic group which may be

substituted with the same or different 1 to 5 substituents

selected_from»Gfoup A wherein the mbnocyclic heterocaromatic

ring‘ébnsists of carbon atoms.and the same or different 1
10 to 4 hetero atoms selected from nitrogen atom, oxygen atom

and sulfur atom, and is 3 to 7-membered;

Y is
(1) single bond, or

(2) Ci.¢ alkylene group which may be substituted with the

15 same or different 1 to 5 substituents selected from Group
A;
Y* is
(1) single bond, or

(2) Ci.6 alkylene group;
20 Rﬂ, R&, Rﬁ, Rd4, and , R® are the same or different group
selected from the following (1) to (4):
(1) hydrogen atom
(2) halogen atom,
(3) Ci.6 alkyl group which may be substituted with the same

25 .or different 1 to 5 substituents selected from Group A,



25 nedi canent of (b) may be adm nistered sinmultaneously, separately or

consecutively. [0030] [ 26] Use of the conpound according to any one
of 5[01] to [12] or a pharmaceutically acceptable salt thereof in the
manuf acture of a RORy antagonist. [0031] [ 27] Use of the conpound

according to any one of [01] to [12] or %2pharnaceutically acceptabl e salt
thereof 10 in the manufacture of a medicanent for treating or preventing a
di sease selected fromthe group consisting of autoi nmune disease, allergic
di sease, and netabgqljc disease., [0032 [ 28] The use according to
[27] wher eilh)t heOR5autBishfide Rl sebs eYSre8eBcREAT PEMCere 3golip TR sti ng
of rheumatoid arthritis, psoriasis, inflanmatory bowel disease such as
Crohn' s di ¥8asé awd < edehs it wnd twith nbhei pheeseokedddiferenystleic $ upus
erythemat osus, ankyl osing spondylitis, uveitis, polynyalgia rheumatica, and
type | 20disabestasuen@@3delected fr29] CHeairude avc@ldiempatoli el wherein the
net abol i ¢ di sease is diabetes. [0034] 25[30] The conpound accordi ng to any
one of [01] to R*¥ and R*, or R®® and R® can be taken together to
5 form a Ce.10 aryl ring fused to the benzene ring to which
they are all attached wherein the Cq.i0 aryl ring may be
substituted with the same or different 1 to 4 substituents
selected from Group A; .
n°* is an integer selected from 0 or 1 to 3,
10 n® is an integer selected from 0 or 1 to 3,
n® is an integer selected from 0 or 1 to 3,
Group A is
(a) Ci.¢ alkyl group,
(b) halogen atom, and

15 (c) -OR™ wherein R™ is hydrogen atom or C;.¢ alkyl group,

or a pharmaceutically acceptable salt thereof.

[0041]
[102] The compound of formula [II] according to

20 [101]:



26 [12] or a pharmaceutically acceptable salt thereof for use in treating
or preventing a disease selected fromthe group consisting of autoinmune
di sease, allergic disease, and netabolic disease. 5[0035] [ 31]
Acommer ci al packageconpri si ngt he nedi cane g% according to [15], and

i nstructions which explain that the neditanent can be used to treat and /
or prevent a disease selected fromthe group consisting of 10autoi nmune
di sease, allergic disease, and netabolic disease. [0036] [ 32] The
commer ci al package conprising the conbipation drug according to [25], and
instructions which explain that Rrive c-“-lnatlon drug can be used to treat
and 15 / or prevent a diseage sel.- ‘ fronlthe group consisting of

aut oi mune di seage, alle Q Rf* et abol i ¢ di sease. [0037]

[ 33] A nedi cane '%r treating or e enting a 20di sease selected fromthe
group consi'3ti N\ autqziij:e dR&easeR@uch as rheumatoid arthritis,
psoriasis, infla tory bowel disease such as Crohn's di sease and

ul cerative colit/s, | tiple,sclerosis, system c |upus erythenmatosus,
ankyl osi ng spoﬁdylitisfwgkﬁirég\ﬁolynyalgia 25rheumatica, and type |

di abetes; allergic disease s{ich as 27 asthma; dry eye; fibrosis such as
pul monary fibrosis and prima@y biliary cirrhosis; and netabolic di sease
such as di abetes, conprildiing the conpound according to any one of [01] to
[12] or a pharmaceutically acceptable salt thereof. [0038] [34]A

phar naceut ivbatredonpasht isompbbar itsr eat idRF iefedprieventong a di sease sel ected
fromthe group consisting of: autoinmune di sease such as rheunmatoi d

arthritis, opsar pashhackenkhaamaiony-Lowalh1d sease siehas. Crohn's di sease
and

[0042]
5 [103] The compound of formula [III] according to

[101] or [102]:

ZzX
P
&

[

wherein each symbol is as defined in [101],
or a pharmaceutically acceptable salt thereof.
10
[0043]
[104] The compound of formula [IV] according to

[101]:



10 ulcerative colitis, nultiple sclerosis, system c | upus erythenatosus,

ankyl osi ng spondylitis, uveitis, polynyalgia rheumatica, and type |

di abetes; allergic disease such as asthma; dry eye; fibrosis such as

pulnnnary fibrosis and primary biliary gg rhosi s; and netabolic disease

such as 15di abetes, conpri sing: % t he conpound according to any

one of [01] to [12] or a pharnaceutlcally acceptabl e salt thereof, and

(b) at |east one additional medicanment for treating or preventing a di sease

- selected fromthe group consisting 20 of autoi mune di sease such as

rheumatoid arthritis, psoriasisg®infkr&matory bowel disease such as Crohn's

di sease and ulceratlve colitisg, I ple sclerosis, system c | upus

eryt hemat osus, ankyl oglng SO @ —RTlveitis, poI ynyal gi a rheumati ca, and

type | diaggte i egge=sych as asthna dry eye; fibrosis such
d pRimar® biliary cirrhosis; and nmetabolic

di sease such as di abet/es. 0039] [ 35] A combi nation drug conprising: 5(a)

t he conpound accordigg to ong of [01] to [12] or a pharnaceutically

acceptabl e salt thereof, and (b) at |east one an additional

medi canent for treating or poeventing a disease selected fromthe group

consi sting of autoi mune di sease such as rheumatoid 10 arthritis,

psoriasis, inflanmtory boWEl di sease such as Crohn's di sease and

ulcerative colitis, nultiple sclerosis, system c |upus erythematosus,

ankyl osi ngwapesdyl iRPt sisuveid islkypbl yayabgi andhedhat bther asgmbype lare

di abetes; allergic disease such as asthma; dry eye; fibrosis such as

15pul monar Mekiibeasis andiprimary biliary cirrhosis; and nmetabolic disease

such as diabetes, wherein the conpound of (a) and the additional

medi cament oof 4( gha@ﬁ\xcégt%awysta%%tﬁml -aneoysiabecyeparatel y or

consecutivel y. syibol of the fornulas described in the

follow ng [102] to [122] has the same neaning as defined in the fornula [1]

in the follow ng [101].

[0044]

[105] ‘The compound of formula [V] according to

[1011]:

Rd‘l Rd2

[Vl
10 wherein each symbol is as defined in [101],

or a pharmaceutically acceptable salt thereof.

[106] The compound according to any one of [101]
to [105] wherein:
15 R® is cyclopropyl group,

or a pharmaceutically acceptable salt thereof.



In particular, Ra; ye and ydl ; Rdl Rd2 Rd3 Rd4 and Rds 29 neaning as
defined in the fornmula [I] described in [101]. [101] A conpound of formul a
[1]: Ro( "10:1 Rc O [I] 5wherein Ra iS (1) C5-12 al kyl group which may
be substituted with the same or different 1 to 5 substituents selected from
Group A, 10or 35

[107] The compound according to any one of [101]
to [106] werein
the cyclic moiety U is cyclobutyl group,

5 or a pharmaceutically acceptable salt thereof.

.[0045]
[108]  A pharmacéutical composition comprising the
compound according to any one of [1dl] to [107] or a
10 pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.

[109] A RORy antagonist comprising the compound

according to any one of [101] to [107] or a .
15 pharmaceutically acceptable salt thereof.
[110] A medicament for treating or preventing a

disease selected from the group consisting of autoimmune
disease and allergic disease, comprising the compound
20 according to any one of [101] to [107] or a

pharmaceutically acceptable salt thereof.

[111] The medicament according to [110] wherein
the autoimmune disease 1is selected from the group

25 consisting of rheumatoid arthritis, psoriasis, inflammatory



(i) single bond, or 30 (ii) Cl-6 al kylene group, cyclic roiety Uis
(i) C3_7 cycloal kyl group which may be substituted with the sane or

different 1 to 5 sabstituents selected from5Goup A or (ii) C6-3.1
spirocyclic cycloal kyl group which may be substituted with the sane or
different 1 to 5 substituents sel ected f1om G oup A Rbis a

group selected fromthe following (1) to (3): 10(1) C1_3 al kyl group which
may be substituted with the same or different 1 to 5 substituents sel ected
from G oup roup which be substituted with the

A _(2),.,C2_3 al kenyl . ma

sane or di PP¥Fent diSFES§'suB%’¥LitﬁgéﬁtsS%%&Sééy'fr&ﬂd& cupemic  luguy c3-7
cycl oal kyl group which nay be substituted with the 15sane or different 1 to-
5 substituBly§heERESSE§ -from G oup A, Rc is (1) hydrogen atom or (2) Cl-6
al kyl group; 20Yc is a group selected fromthe following (1) to (7): (1).
single bond, (2) O _6 al kylene group which nmay be substituted with the
sane or different 1 to 5 substituents selected fromGoup A (3) -NRcl
wher ei n Re'l0P46hydrogen atom or Cl1-6 al kyl group,

5 - [112] A pharmaceutical compecsition for treating or
preventing a disease selected from the group consisting of
autoimmune disease and allergic disease, comprising

(a) the compound according to any one of [101] to
[107] or a pharmaceutically acceptable salt thereof, and
10 (b) at least one additional medicament for treating

or preventing a disease selected from the group consisting

of autoimmune disease and allergic disease.

[0047]
15 [113] A combination drug comprising:
(a) £he compound according to any one of [101] to
[107] or a pharmaceutically acceptable salt thereof, and
(b) at least one an additional medicament for
treating or preventing a disease selected from the group
20 consisting of autoimmune disease and allergic disease,
wherein the compound of (a) and the additional
medicament of (b) may be édministered simultaneously,

separately or consecutively.

25 [0048]



31 (5) C3-10 cycl oal kyl ene group which nmay be substituted with the sane
or different 1 to 5 substituents selected from G oup A, (6)
C6- 10 aryl ene group which may be substituted with the 5same or different 1
to 5 substituents selected fromGoup A __(7) nonocyclic heteroaromatic
group which may be substituted with the $hme' or different 1 to 5
substituents selected from G oup A wherein the nonocyclic heteroaromatic
ring consists of carbon atons and the sane or different 1 10to 4 hetero
atons selected fromnitrogen atom oxygen atom and sulfur atom and.is 3 to
7-menber ed; ydl (44! (%) e P tﬂ%d}neﬁbltlng( O 6Tal Ry " 3roup
whi ch may be substituted with the 15sane or_different 1 to 'S substituents
sel ect ed f FORPGEEEPIARTHNISEqUNS| gl Saehdiamrat 2p e 3R el 19 oup:
20Rda, Rd2, Rd3, Rd 4 and , Rd5 are the sane or different group sel ected
fromthe feffentaye( Bmaunt 49f the comgayndyaregediagorhq 23nhaPsgerPiat om
(3) Ci1-6 alkyl group which nmay be substituted with the sane

[101] to [107] or a pharmaceutically acceptable salt

5 therecf.

[115] A method of treating or preventing a disease
in a mammal selected from the group consisting of
autoimmune disease and allergic disease, comprising

10 administering to 'said, mammal a‘ therapeutically effective
amount of the compound according to any one of [101] to

[107] or a pharmaceutically acceptable salt thereof.

[116] The method according to [115] wherein the
15 autoimmune disease is selected from the group consisting of
rheumatoid arthritis, psoriasis, inflammatory bowel disease,

multiple sclerosis, and systemic lupus erythematosus.

[0049]
20 [117] Use of the compound according to any one of
[101] to [107] or a pharmaceutically acceptable salt

i

thereof in the manufacture of a RORy antagonist.

[118] Use of the compound according to any one of

25 [101] to [107] or a pharmaceutically acceptable salt



250r different 1 to 5 substituents selected from Goup A 32 (4) _oRcno
wherein Rdl is hydrogen atomor Cl-6 al kyl group which may be substituted
with the sane or different 1 to 5 substituents selected from G oup A or
alternatively Rdl and Rd2, or Rd2 and Rd3, can be taken together to 5 form
a C6_10 aryl ring fused to the benzene r %g to which they are all attached
wherein the 06-10 aryl ring may be substltuted with the sane or different 1
to 4 substituents selected fromGoup A ncl is an integer selected fromO
or 1 to 3, 10nc2_is an_ integer_selected fromQ.O 1 to_3 IS an |nte er
sel ected fFBRFBOHr 18 FGeSmég%ﬁﬁF9¥§% ?%)acﬂeglﬁﬁW§PEgF85p,r SRS S ’
atom and 15(c) -ORAl wherein RAl is hydrogen atomor Cl 6 al kyl group, or
a phar naceEFPEﬁPF}ngcéeﬁtlﬁﬂa@esa?%l%cfﬁ%o?ror[‘052?:] I PYP] FRESES Plof

formula [11] accordlng to 20[ 101]:
autoimmune disease and allerglc disease.

5 [119] The use according to [118] wherein the
autoimmune disease is selected from the group consisting of
rheumatoid arthritis, psoriasis, inflammatory bowel disease,

multiple sclerosis, and systemic lupus erythematosus.

10 ' [120] The compound according to any one of [101]
to [107] or a pharmaceutically acceptable salt thereof for
use 1in treating or preventing a disease selected from the

group consisting of autoimmune disease and allergic disease.

15 [0050]

[121] A commercial package comprising the
medicament according to [110], and instructions which
explain that the medicament can be used to treat and / or
prevent a disease selected from the group consisting of

20 autoimmune disease and allergic disease.

[122] A commercial package comprising the
combination drug according to [113], and instructions which
explain that the combination drug can be used to treat and

25 / or prevent a disease selected from the group consisting



wherein each synbol is as defined in [101], or a pharmaceutically
acceptabl e salt thereof. [0042] [ 103] The conpound of formula [I11]
to [101] or [102]: O Effl] wherein each synbol is as defined in

accordi ng
[101], or

Cl-6 al kyl

10

15

20

25

a pharmaceutically acceptable:%ﬁlt t hereof. [0043] [ 104]
The conpound of fornula [I1V] according t [

group, and the other synbols are defined in [101],

of autoimmune disease and allergic disease.
Effects of The Invention
[0051]

The amide compound of the present invention can
inhibit the RORy activity, thereby the compound is
effective as a medicament for treating or preventing a
disease such as autoimmune disease such as rheumatoid
arthritis, psoriasis, inflammatory bowel disease such as
Crohn's disease and ulcerative colitis, multiple sclerosis,
and systemic lupus erythematosus; éllergic disease;

metabolic disease; dry eye; and fibrosis.

Brief Description of Drawings

(00521

[Figure 1] Structures, NMR results and the 1like of
Examples A-1 to A-4.

[Figure 2] Structures, NMR results and the like of
Examples A-5 to A;8.

Example A-6 was prepared by using L-homoserine as a
material without using any chiral auxiliary reagent (AUX-H)
according to the preparation methods of A-6 as described
below.

Example A-8 was prepared by using L(-)-malic acid as a
material without using any chiral auxiliary reagent (AUX-H)

according to the preparation methods of A-8 as described

[101]: 34 O [ W wherein Ral

IS



or a pharmaceutically acceptable salt thereof. 5 [0044]
10wherei n each synbo

conpound of fornmula [V] according to [101]:
defined in [101],

[ 105] The

or a pharmaceutically acceptable salt thereof.

[ 106] The conpound according to any one of [101] to [105] wherein:
cycl opropyl group, or a pharmaceutical |l Y*&cceptabl e salt thereof.
[ 107] The conpound according to any one of [101] to [106] werein the cyclic
noiety Uis cycl obutyl

t her eof .

[ 0045]

gr oup,

[ 108] A pharnaceuti cal

conpound ake€éePdi-ng to any one of [101] to [107] or a
10phar maceuti cal | yaccept abl esal tt her eof , anda

10

15

20

25

[Figure 3]

Examples A-9

Structures,

to A-12.

NMR

results

and

the

like

is as

15Rb is
35

50r a pharnaceutically acceptable salt
conposition conprising the

of

Example A-9 was prepared by using L-homoserine as a

material without using any chiral auxiliary reagent

(AUX-H)

according to the preparation methods of A-9 as described

below.
[Figure 4]
Examples A-13

[Figure 5]

 Examples A-17

[Figure 6]
Examples A-21
[Figure 7].
Examples A-25
[Figure 8]
Examples A-29
[Figure 9]
Examples A-33
[Figure 10]
Examples A-37
[Figure 11]
Examples A-41
[Figure 12]

Examples A-45

NHStructureS,
to A-16.
Structures,
to A-20.
Structures,
to A-24.
Structures,
to A-28.
Structures,
to A-32.
Structures,
to A-36.
Structures,
to A-40.
Structures,
to A-44.

Structures,

to A-48.
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pharmaceutically acceptable carrier. [ 109] A RORy ant agoni st
conprising the conpound accordi ngto any one of[101]to[ 107]or a
15pharmaceutically acceptable salt thereof. [110] A medi canent for
treating or preventing a disease selected fromthe group consisting of
aut oi mune di sease and al | ergi ¢ di sease, conprising the conpound
20accordi ngt o any oneof[ 101]to[ 107] or a pharmaceutically acceptable salt

t her eof . [ 111] The medi cament according to [110] wherein the
aut o mmune (i sgase, bp sel eeled Lrom { N, groupgdeansishi ngol rhsymai gl d
arthritis, psoriasis, inf annaFory 36" bowef ~ai'sease’ ful iple Stt erosi s,
and systenpc | upus gr%%hena%oggs. [ 0046] 5[ 112] A pharmaceutical conposition
for treatiHy2BP pFeventi i 4 dfsease sel ected fromthe group consisting of
aut oi nmune. di sease_and al | ergi c di sease, conpri sing (a) the conpound
according tBgHySohd! of [EBIRCEYTEE07] YR af pRYF hBceRPicatls addeht & e
salt thereof, and 10 ébé at | east one additional nedicanent for treating
or prevent ERgmR18FsBaSé Sel&cPéd fromthe group consisting of autoi mmune

di sease and al |l ergi c di sease. [0047]
5 [Figure 15] Structures, NMR results and the like of

Examples A-57 to A-60.
[Figure 16] Structures, NMR results and the 1like of

Examples A-61 to A-64.

[Figure 17] Structures, NMR results and the 1like of
10 Examples A-65 to A-68.
[Figure 18] Structures, NMR results and the 1like of

Examples A-69 to A-72.
[Figure 19] Structures, NMR results ana the 1like of
Examples A-73 to A-76.

15 [Figure 20] Structures, NMR results and the like of
Examples A-77 to A-80.
[Figure 21] Structures, NMR results and the 1like of

Examples A-81 to A-83 and B-1.

[Figure 22] Structures, NMR zresults and the 1like of
20 Examples B-2 and A-84 and A-85.
[Figure 23] Structures, NMR results and the 1like of

Examples A-86 to A-89.
[Figure 24] Structures, NMR results and the 1like of
Examples B-3, B-4 C-1 and C-2.

25 - [Figure 25] Structures, NMR results and the 1like of



15[ 113] A conbi nati on drug conpri si ng: (a) the conmpound according to
any one of [101] to [107] or a pharmaceutically acceptable salt thereof,
and (b) at |east one an additional nedicament for treating or
preventing a disease selected fromthe grpup 20consi sting of autoi mmune

di sease and al |l ergi c di sease, wher€in the conpound of (a) and the
addi ti onal nedi canent of (b) nmay be adm ni stered sinultaneously, separately
or consecutively. 37 [114] A nmethod-of inhibiting RORy in a mamal

conprising_admnistering_tg said ma | _a _therapeutically effective anmount
of the con%%ﬁﬂ@fﬁﬁcgfaina'go gﬁgoonggngffél] to [107] or a
phar maceutical |y acceptabl e salt 5thereof. [115% A net hod of
treating o#Fb$%%%n?§ﬁg a dFEBSSETRR  a MifmateSet Bt ¢ r oth® het igtoouPt
consi sting_of autoimmune di sease and _al |l ergi c di sease, conprising 10
adni ni st er FRYTP oS8 af d° Aaffaf -84t RBFaPedtical |y effective anbunt of the
conpound according to any one of [101] to [107] or a pharmaceutically
accept abl e[Bagurehaybof . Structufese] NMB neefedtaccondi nghe o Jikes]) adher ein
t he 15aut oi mmune di sease is selected fromthe group consisting of
r heunfit oi dEaamhiesi B, 4ps6rasFs4. i ahlaAm@bory bowel disease, multiple
sclerosis, and systenic |upus erythematosus. [0049] 20[117] Use of the
conmpound a¢Ebgdiag28b anySomecofiref101WMRo f48d]ter angharhmcdutkiealdfy
acceptabl e salt thereof in the manufacture of a RORy antagonist.

Examples A-96 to A-99.

[Figure 29] Structures, NMR results and the 1like of
Examples A—lOO.to A-102 and D-5. |

10 .tFigure 30] Structures, NMR results and the 1like of
Examples D-6 and A-103 to A-105.

[Figure 31] Structures, NMR results and the 1like of

Examples A-106 to A-109.

[Figure 32] Structures, NMR results and the .like of
15 Examples A-110 to A-113.
[Figure 33] Structures, NMR results and the 1like of

Exampleé C-5 to C-6 and A-114 to A-115.
[Figure 34] Structures, NMR results and the 1like of
Examples B-5, C-7 and A-116 to A-117.

20 [Figure 35] Structures, NMR results and the like of
Examples A-118 to A-121.
[Figure 36] "Structures, NMR results and the 1like of
Examples A-122 to A-124 and C-8.
[Figure 37] Structures, NMR results and the like of

25 Examples C-9 and A-125 to A-127.



[ 118] Use of the conpound according to any one of 38 thereof in the

manuf acture of a nedi canent for treating or preventing a di sease sel ected
fromthe group consisting of autcinmune disease and all ergi c di sease.

5[ 119] The use according to [118] wherein #he aut oi mmune di sease is sel ected
fromthe group consisting of rheumatoid %.thritis, psoriasis, inflammatory
bowel disease, multiple sclerosis, and system c | upus erythemat osus.

-10[ 120] The conpound according to any one of [101] to [107] or a

phar maceut ptabl e salt thereof for us

ically a in treating or, preventing
a di sease $ F88¥§d§§§on1tﬁ@rﬁFSHﬁeéonsﬁyﬁinﬁeﬁFfﬁﬁtO? n%h%is HE% &
al l ergi c disease. 15[0050% [ 121] Aconmer ci al packageconpri si ngt he
nedi canent EX8EBLEPNnG 68 FPOP-18Ad i nstructions which explain that the
medi canent can be used to treat and / or prevent a disease sel ected from
the group ¢BagrEei A§lof 264utsithrgse dNMBasteardtal | ergi ctidgsehblee of
[ 122] Aconmer ci al packageconpri si ngt he conbi nati on drug according to [113],
and i nstruBxpopnseghPch3éxpbaPnlBRat t he conbi nation drug can be used to
treat and 25/ or prevent a di sease selected fromthe group consisting 39
of aufoi mmlifiégdrseddé andSalrhergiresdi stHBe. rEffidcss afid Thehd nvehite orof 0051]
Examples A-134 to A-136.
[Figure 41] Structures, NMR results and the 1like of
Examples A-137 and A-138.
The "Stereochemistry of AUX-H" described in Figs. 1 to
10 41 is explained as follows.
The stereochemistry of the alpha position from the 5-
membered ring (-G*-G°-G°-G®-G®-) can be introduced by using
a chiral substituted 2-oxazolidinone as a chiral auxiliary
reagent (AUX-H) to obtain optically-active compounds of the
15 present invention stereospecifically or stereoselectively.
For example, the chiral compound of Example "A-1" can
be obtained by using (S)-4-benzyl-2-oxazolidinone as an
AUX-H.
The above "stereochemistry of the alpha position from
20 the 5-membered ring (-G*-G°-G°-G%-G*-)" means the

. stereochemistry at the carbon indicated by an arrow in the

following formula:



The ani de conmpound of the present invention can 5 inhibit the RORy
activity, thereby the conpound is effective as a nedi canent for treating or
preventing a di sease such as autoi mmune di sease such as rheunatoi d
arthritis, psoriasis, inflammatory bowel disease such as Crohn's disease
and ulcerative colitis, nultiple sclerosf%, 10and systenic | upus
erythemat osus; all ergi c di sease; netabolic disease; dry eye; and fibrosis.
Exanples A-5 to A-8. Exanple A-6 was prepared by using L-honpbserine as a 20
materi al without using any chiral auxiliary reagent (AUX-H) according to
the preparation nmethods of A-6 as descrihed bel owgs Exanple A-8
was prepared by using L(-)-nalic acid as | w thout using any
chiral auxiliary reagepia GAREH), 25accor di ng-te{t he preparation nethods of

A-8 as described 4Q bel ow. [FELgur D%@hresults and the |like
of Exanples A-9 thArJEg‘? an‘pq) usi ng L-honoserine as
reagent (AUX-H) according

a 5 materialaW t hqut u§fn any chiral auxilija
bgﬁﬂ)w. [ Figure 4] Structures,
16.

to the prep&aiign nethods o as desgg9%ed
NMR resul ts and thgghi & A-15%t0 A

/.

Rb (Wnet 4~)n2 0O

[

For example, by using the chiral 4-benzyl-2-
oxazolidinone as an "AUX-H" in Preparation method 2B (Step

2) or Preparation method 4B (Step 2) described below, the

5 following optically-active Compound [I] can be obtained
stereoselectively. The symbol "*" denotes a new chiral

point induced by this procedure.



10[Figure 5] Structures, NVR results and the |ike of Exanples A-17 to A-20.
[Figure 6] Structures, NMR results and the |ike Exanples A-21 to A-24.
[Figure 7] Structures, NVR results and the |ike of 15Exanples A-25 to A 28.
[Figure 8] Structures, NVMR results and the |ike of Exanples A-29 to A-32.
[Figure 9] Structures, NVMR results and tHe® 1i ke of Exanpl es A-33 to A-36.
20[ Figure 10] Structures, NVMR results and the |ike of Exanples A-37 to A-40.
[ Figure 11] Structures, NVR results and the |like of Exanples A-41 to A-44.

[ Figure 12] Structures, NVR results and the |like of 25Exanples A-45 to A-48.
41 [Figure 13] Structures, NMWR resul ts\ and the like ﬁarrpl es A-49.to A-52.
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Besides, by usign the chiral 4-benzyl-2-oxazolidinone
as an "AUX-H" in Preparation method 3B (Step 3) described
below, the following optically-active Compound [I] can be

5 also obtained stereoseiectively. The symbol "*" denotes a

new chiral point induced by this procedure.



[ Figure 14] Structures,
5[ Figure 15] Structures,
[ Figure 16] Structures,
[ Figure 17] Structures,
[ Figure 18] Structures,
[ Figure 19] Structures,
15[ Fi gure 20] Structures,
[ Figure 21] Structures,

NVR results and the |ike of Exanples A-53 to A-56.
NVR results and the |i ke of Exanples A-57 to A-60.
NVR results and the |i ke of Exanples A-61 to A- 64.
NVR resul ts and thge | i ke of 10Exanples A-65 to A-68.
NMVR results and the |ike of Exanpl es A-69 to A-72.
NVR results and the |ike of Exanples A-73 to A-76.
NVR results and the |i ke of Exanples A-77 to A-80.
NVR results and the |ike of arrples A-81 to A-83

and B-1. [Figure 22] Structures, NVR results and the gf__20Exanpl es 3-2
and A-84 and A-8d. [Figure 23] StIO OHFRES, NI\@ regul s a the Iike of
Exanpl es A-86_t oiA- 89. jg ni
N . yr
0 x”" .
( nmc e 0 — et o
N Ao
RY! R42
alpha position
e 0 _N—v2 R®
e G- G X
——— a Ga T |
R— ‘e d1 d5 d4
n.GO VLY nd R R
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R (o n O
UY* R®
O
[r]
According to the above procedures, the following
optically-active compound. [I-C1l-W] and [I-C2-W] can be
5 obtained stereoselectively.
N— Y"Z—Q _Y&_Q
Ra Jnd d1 Yn¢d
b \(Eﬂ n <2 O b (: c1 ne2 O
R Yc/l/\KH/ \Rc R ~\)\nYc \Rc
o)
[1-C1-W] [1-C2-W]
According to the above procedures, for example, the
following optically-active compound [IV-Cl] and [IV-C2] can



[Figure 24] Structures, NVR results and the |ike of Exanples 3-3, B-4 CG1
and 0-2. 25[Figure 25] Structures, NVR results and the like 42 Exanples
D1, D2, A90, and A-91. [Figure 26] Structures, NVMR results and the like
of Exanples A-92 to A-94 and D-3. [Fi gur@ 27] Structures, NMWR results and
the |li ke S5Exanples D4, C3, G4, and A-95. [Figure 28] Structures, NVR
results and the |like of Exanples A-96 to A-99. [Figure 29] Structures, NWR
results and the Iike of Exanples A-100 to A-102 and' D-5. 10[ Figure

30] Structu sul F/% and the é{i k%,of Exanples D-6 and A-103 to A-105.
[ Figure 31%’?& ?ﬁﬁ?u? S21RFR PESGPPSCARGLNE Wi ke of Exanples A-106 to
A-109. [Figure 32] Structures, NMR results and the .1 i ke of 15Exanples A-110
to A-113. : RO R%2

SO e

O
[Iv-C1]

[IV-C2]

For example, an optically-active compound [IV-C2-001-
5 W] may be obtained by using (R)-4-benzyl-2-oxazolidinone as

an AUX-H.

[IV-C2-001-W ]

The "Materials or Stereochemistry" described in Figs.

10 1 to 41 is explained as follows.
For example, in Examples A-86, A-87, A-88, and A-89,
the explanation "Dimethyl 4-oxo-cyclopentane-trans-1,2-
dicarboxylate was used as a material" means that these

examples were prepared by using dimethyl 4-0ox0o-



[Figure 33]Structures, NVR results and the |like of Exanples G5 to G 6 and .
A-114 to A-115. [Figure 34]Structures, NMR results and the |ike of Exanples
3-5, 0-7 and A-116 to A-117. 20[Figure 35] Structures, NMR results and the

| i ke of Exanples A-118 to A-121. [Figure 36] Structures, NVR results and the
| i ke of Exanples A-122 to A-124 and 0-8.48[Fi gure 37] Structures, NVR results
and the |i ke of 25Exanples CG9 and A-125 to A-127. 43 [Figure

38] Structures, NVMR results and the |ike Exanples A-128 to A-130. [Figure
39] Structures, NVR results and the |ike of Exanples A-131 to_A-133.

5[Fi gure 46YStPRERERFBE; CKRRST &sar £4CaRGOKNEA Pk & D12 ERGRBF &8 LAVEFAS

A-136. [Figure 41])Structures, NVRresults and the Iike of Exanples A- 137
and ‘A-138.Using ‘any chira auxiliary ©reagent  (AUX-H) in the

preparation methods for Examples A-86, A-87, A-88, and A-89

as described below.

Examples listed in Figs. 1 to 41 whose compound name
comprises symbol "A" or "B" are explained as follows.

Examples A-1 to A-85 (excluding Examples A-4 and A-10)
were prepared by using 3-substituted cyclobutane-carboxylic

10 acid [X-200A] obtained by the catalytic hydrogenation

reaction as showed in the following scheme, according to
the preparation methods as described below.

The catalytic hydrogenation reaction was carried out
in Step A-82-5 in Example A-82, Step A-53-7 in Example A-53,

15 and Step A-75-7 in Example A-75 as described below.

H2, -
COOH  Pd/C or Rh/C COOH

LT - AT

_Ra1 | THE Ra1
[X-200 A]

Examples B-1 and B-2 were prepared by using 3-
substituted cyclobutane-carboxylic acid [X-200B] obtained

20 by the reduction reaction with =zinc as showed in the
following scheme, according to the preparation methods as

described below.



The "Stereochenm stry of AUX-H' described in Figs. 1 to 1041 is expl ained as

foll ows.

The stereochem stry of the al pha position fromthe 5-

menbered ring (-Ga- ) can be introduced by using a chiral substituted
2-oxazolidinone as a chiral auxiliary reggent (AUX-H) to obtain
nt

optically-active conpounds of the 15pres i nvention stereospecifically or
stereosel ectively. For exanpl e, the chiral conpound of Exanple "A-1"
can be obtained by using (S)-4- benzyl 2 oxazol i di none as an AUX- H.

The above "stereochenlstr¥ of the al osition fron120the5 nenberedrlng
Ga @& G _ &Pe & uC? PPRm&$t rbt‘é RoCRERTEH Ut Y heSESPbEAL L
indicated by an arrowin the following formula: Th 44 For exanpl e,

by using the BFiTRie 8B pem§1995CH%8986I PELAYNe as an "AUX-H' in Preparation

net hod 23

(Step 2) or Preparation method 43 (Step 2) described bel ow, the

5fol l owi ng optically-active Conpound Lég can be obt ai ned
st ereosel ectivel y, The SRk "*" dEmo a new chiral i ntCQOfdbted by this
procedure. 45’/Qi:7%:benzy1 2(R)-4-benzyl-2 -oxazolLﬂfﬁ?ﬁé-oxazolidinone

5

10

al 1
R™ THF RY™ 7
[ X-200 B]
The above [X—ZOOB] is a stereoisomer of [X-200A].

By using the 3-substituted cyclobutane-carboxylic
acids prepared by the above methods, for example, the
following compound [IV-B21l] and [IV-B22] can be obtained

stereoselectively.

Rm-——O—COOH
Rq__<<:>mmCQOH

dt d2

: R R R R
H N\ d3
d3
/P\N o} ——Z:§~R O—y O N /R
R N I R R R'L—<>""”'” N | R R
. Rt \(\ﬂ/o\Rc R® Y\”/O\Rc

O (o]
[V-B21] [V-B22]

For example, the following compound [IV-B21-002-W]

( cis-isomer ) may be obtained by the catalytic

hydrogenation reaction with palladium on activated carbon

or rhodium on activated carbon.



Roc 1'4R O Besi des, by usign the chiral 4-benzyl-2-oxazolidinone as
an "AUX-H' in Preparation nethod 33 (Step 3) described below, the follow ng

optically-active Conpound [I] can be 5al so obtai ned stereosel ectively. The
synbol "*" denotes a new chiral point | ched by this procedure. 46
Rd.! al pha position Hd2 0 NY &Gd @&, 6cydl ) ndRd5 G

Hz,

: RhIC
R*—( )>—cooH — Ra1—<>“'C00H —.
: Rm Rdz :
H
Ra1 \ l T Rds Rd4 ’

O
b UJ\ R®
R 0/

[Iv-B21-002-W ]

Examples listedvin Figs 1 to 41 whose compound name

comprises symbol "C" or "D" are explained as follows.
5 Examples C-1 to C-9 were ?repared by wusing an
arylcarboxyiic acid, according to "Preparation method of

Example C seriesg" as described below.

H Cli
) . CH3 O O N
=N
H.C \
COOH 3 N\
CH, — - e CH
—
H.C . OH

Examples D-1 to D-6 were prepared by using a

10 cyclohexanecarboxylic écid obtained by the reduction

reaction of a phenylcarboxylic acid, according to
"Préparation>method of Example D series".

A mixture of the Wéinfeb amide intermediates as showed

below was separated into cis-isomer and trans-isomer

15 thereof through the purification by silica gel column



Rob YeRe O According to the above procedures, the follow ng
optically-active conpound [I-Cl1-W and [I-C2-W can be 5obtai ned

stereosel ectively. Ge -Gd Ra-Ga Gbh. GC Rb According to the above
procedures, for exanple, the 47 be al so obtained stereoselectively. O
(1V-C21 For exanple, an optical Py-active conpound [IV-C2-001- 5W
may be obtai ned by using (R)-4-benzyl-2-oxazolidi none as an AUX-H.

chromatography.
0
. CH
reduction o HC :
CH, o ___ c’:H3 OH e +
H.C H.,C/\" 9 o
H@A\” s
T
CH, o o)
H.C N
3 N \
0 CH,
—_— OH
e
or
ct
CH, O H I

[Figure 42] The results of the biological assay.
[Figure 43] The results of the biological assay.
5 [Figure 44] The results of the biological assay.
[Figure 45] The results of the biological assay.
[Figure 46] The results of the biological assay.
[Figure 47] The results of the biological assay.
[Figure 48] The results of the biological assay.
10 DESCRIPTION OF EMBODIMENTS
[0053]

The followings are definitions of terms that may be
used in the specification.
[0054]

15 The  phrase "may be substituted" means to be

substituted with the given number of given substituent(s)



0 OANH (R) 0O OMe 0 0,*\1?1"--1 Me e / Ph [1V-C2-001-W

The "Materials or Stereochem stry" described in Figs. 101 to 41 is

expl ai ned as foll ows. For exanple, in Exanples A-86, A-87, A-88, and
A-89, the explanation "D nmethyl 4-oxo-cyclopentane-trans-1,2- dicarboxylate
was used as a material" neans that these?%xanples wer e prepared by using

di net hyl 4-oxo- 48

at any replaceable position(s) or not to be substituted
(unsubstituted). The phrase "not substituted" herein means
that all replaceable positions are occuﬁied with hydrogen
atoms. |
5 For example, the phrase "C;.¢ alkyl group which may be
substituted with the same or different 1 to 5 substituents
selected from Group A" includes both cases where C;.s alkyl
group may be substituted with the same or different 1 to 5
substituents selected from Group A at any replaceable
10 position(s) ﬁhereof and where CL; alkyl group is not
substituted (unsubstituted).
[0055]

The term "halogen atom" includes for example, fluorine

atom, chlorine atom, bromine atom, or ibdine atom and the
15 ‘like.
[0056]

The term "alkyl group" refers to a straight- or
.branched—chain saturated hydrocarbon group, and includes
for example, Ci;.1; alkyl group, Ci.g alkyl group, Ci.¢ alkyl

20 group, C;.4 alkyl group, C;.; alkyl group, Cs.1» alkyl group,
and Cs.g alkyl group which have 1 to 12, 1 to 8, 1 to 6, 1
to 4, 1 to 3, 5 to 12, and 5 to 8 carbon atoms,
respectively. The preferred examples of alkyl group
include "C;.;3 alkyl group", "C;.s alkyl group", "Cs.1» alkyl

25 group" and the 1like. The "Ci;.; alkyl group" includes, for



cycl opent ane-trans-1, 2-di carboxyl ate as a materi al
auxiliary reagent (AUX-H) in the preparation nethods for Exanples A-86,
A-87, A-88, and A-89 as described below 5

to 41 whose conmpound name conprises synbol "A" or "B' are explained as

foll ows.

Exanples A-1 to A-85 (excPdding Exanples A-4 and A-10) were
prepared by using 3-substituted cycl obutane-carboxylic 10 acid [ X-200A]

Exanples listed in Figs.

Wi t hout using any chiral

1

obt ai ned by the catal ytic hydrogenation reaction as showed in the follow ng
schenme, according to the preparation nethods as descri bed bel ow.
~ The cat al yE¥@mRy&r og@AhiYén BEREPI oneWRYlcag¥PeH, ouPTPRY Bt e AIB2- 521

Exanpl e A-82, Step A-53-7 in Exanple A-53, 15and Step A-75-7 in Exanple

A-75 as deseppegyBel gwoup. [ X8O AlC:-6 alkEﬂanglrespB- limatud@=2, wefer
prepared by using 3- substituted cycl obutane-carboxylic acid [X-20013]

obt ai ned 2exbypflke rbdugli ogroeact i bookiithlzi groas, shosedoutyl hegfohp owi ng

schene, according to the preparation nethods as descri bed below. 49

The reduct temrtrdactlogrsasp cepémte;m ogtoup, SieppBntyl |g?fc5>p’:mm@;&ﬂt}als
descri bed bel ow. [ X-200 13]

5

10

15

20

25

group, tert-pentyl group, 1- ethylpropyl group, hexyl group,
isohexyl group, 1,1l-dimethylbutyl group, 2,2—dimethylbutyl
group, 3,3—dimethylbutyl group, 2-ethylbutyl group, and
1,1-dimethyl-2-methylpropyl group, besides the above-
mentioned examples of C;.; alkyl group. The example of "Cs.
12 alkyl group" includes, heptyl, octyl, nonyl, decyl,
undecyl, dodecyl and the like, besides the above-mentioned
examples, which may be a straight- or branched- chain.
[0057]

The term "alkenyl group" refers to a straight- bor
branched-chain unsaturated hydrocarbon group having one or
more double bonds, and includes for example, vinyl group,
l1-propenyl group, isopropenyl group, allyl group,
methylpropenyl group (l-methyl-l-propenyl group, 2-methyl-
l-propenyl group and the like), 1l-butenyl group, 2-butenyl
group, 3-butenyl group, methylbutenyl group (l-methyl-1-
butenyl group, 2-methyl-l-butenyl group, 3-methyl-l-butenyl
group and the like), pentenyl group, methylpentenyl group,
hexenyl group and the like.

- The term "C;# alkenyl group" refers to a straight- or

branched-chain unsaturated hydrocarbon group having 2 to 3



The above [ X-200B] is a stereoisoner of [X-200A]. By using the
3-substituted cycl obutane-carboxylic 5acids prepared by the above net hods,
for exanple, the follow ng conmpound [IV-B21] and [IV-B22] can be obtai ned

stereosel ectively. 10For exanple, the foll ow ng compound [IV-B21-002-W
cis-isomer ) may>be obtained by the catal ytic

hydr ogenation reaction with palladiumon activated carbon or rhodi um on
activated carbon. Exanples listed in Figs 1 to 41 whose conpound

nanme conprises synbol "C' or "D' are explained as follows. 5 Exanples C1

to C9 wer@&2ppPepareamey 2nsl geaﬁO&b}ﬁc§p@§wyﬁn§e%ﬁQiU@%ﬁuﬁQﬁlﬁfﬁmple

"Preparation nethod of Exanple C series" as described below C

Exanpl es Dvinvd Feover e Jprsprpresty by gooupy aitopyeobehslangcawboxydlilylaci d

obtai ned by the reduction reaction of a phenylcarboxyllc acid, according to
; group and the like.

[0058]

5 The term "alkylene group"‘refers to a bivalent group
derived from a straight- or branched-chain alkyl, and
inéludes for example, "C;.¢ alkylene group", "C;., alkylene
group" and "C;.; alkylene group". The preferred example of
alkylene group includes a bivalent group derived by

10 removing each one hydrogen atom from both terminal carbon

atoms of straight-chain alkane, and includes, for example,

methylene (-CH;-), ethylene (-CH;CH,-), trimethylene (-
CH, CH, CH, -) , tetramethylene (-CH, CH, CH, CH, -) ,
| pentamethylene (-CH, CH, CH, CH, CH, - ) , hexamethylene (-
15 CH,CH,CH,CH,CH,CH, -) and the like.

The term "alkane" refers to a saturated hydrocarbon.
[0059]

The term "cycloalkyl ring" refers to a monocyclic

saturated hydrocarbon, and includes, for example, Cs3.4
20 cycloalkyl ring which means a cycloalkyl ring having 3 to 7
carbon atoms. The example of "cycloalkyl ring" includes

cyclopropane ring, cyclobutane ring, cyclopentane ring,
cyclohexane ring, cycloheptane ring and the like.
[0060]

- 25 The term "cycloalkyl group" refers to a monocyclic



"Preparation nethod of Exanple D series". A m xture of the Weinreb
am de i nternedi ates as showed bel ow was separated into cis-isoner and
trans-i somer 15thereof through the purification by silica gel colum 51

chr omat ogr aphy. Cl CH, CH, L

saturated hydrocarbon group, and includes for example, C;.4

cycloalkyl group which means a cycloalkyl group having 3 to

7 carbon étoms. The example of "cycloalkyl group" includes

cyclopropyl group, cyclobutyl group, cyclopentyl dJgroup,
5 cyclohexyl group, cycloheptyl group and the like.

[0061]

The term '"cycloalkylene group" refers to a bivalent
group derived from the above-mentioned cycloalkyl group,
which has any two available ring carbon atoms for binding.

10 The carbons may be the .same single carbon atom or different
carbon atoms. The example of ‘'cycloalkylene group"
includes "Cs-10 cycloalkylene group" which  means a
cycloalkylene group having 3 to 10 carbon atoms. The
example of r"cycloalkylene group" includes for example,

15 cyclopropylene group, cyclobuﬁylene group, cyclopentylene
group, cyclohexylene group, cycloheptylene group,
cyclooctylene group, cyclononylene group, c¢yclodecylene
group and the 1like, and specifically, for example, 1,1-

cyclopropylene group, 1,2-cyclopropylene group, 1,1-

20 cyclobutylene group, 1,2-cyclobutylene group, 1,3-
cyclobutylene group, 1,3-cyclopentylene group, 1,4-
cyclohexylene group, 1,4-cyclopentylene group, 1,5-

cyclooctylene group and the like.
[0062]

25 The term "Ce.i0 aryl ring" refers to a monocyclic or



The results of the biological assay. The results of the biological assay.
The results of the biological assay. The results of the biological assay.
The results of the biological assay. The results of the biological assay.
The results of the biological assay. 10DESCRI PTI ON OF EMBODI MENTS [ 0053]
The follow ngs are definitions of terns that may be used in the
specification. [0054] 15The phrase "may be substituted” neans to be
substituted with the gi ven nunber of given substituent(s) 52 at any

repl aceabl e position(s) or, not to be substituted (unsubstituted). The
phrase "noPiSYBEFt FEETetHer PV THREMECIHab2¥PIr &pl HR eaBl £2p8F i S e
occupi ed with hydrogen atons. 5For exanple, the_phrase "Cl_5 al kyl group
whi ch may b8 silst Fiafednd t AnEhedsane B 8XRPBLEBNt HERZETS stbEOI t @i s
selected from G oup A" includes both cases where Cl1-6 al kyl group may be
substi t ut edaphthaiheesaimgor different 1 to 5 substituents selected from
G oup A at any replaceable 10position(s) thereof and where Cl-6 al kyl group
is not subgooedied (unsubstituted). [0055] - The term "hal ogen
atom' includes for exanple, fluorine atom chlorine atom bromne atom or
i odi ne at om andThke t&kmke"C{ 0056ryl grolipe teefietal kyd goupromftels to a
strai ght- or branched-chain saturated hydrocarbon group, and includes for
exanpl e, Chy&2Zoabkybnggeupp Gav8nal lbylcogrnauprar®Ghrb sddmd, 2thdrioup udsls 4

al kyl group, Cl1_3 al kyl group, C5-12 al kyl group, and C5-8 al kyl group

whi ch have bt OelZmpile! O gherk 1 0 foub,t 014napntay3, &r @i;2L2éﬁﬁbﬁiHym.8
carbon atons, respectively. The preferred exanples of al kyl group include
"Cl_3 al kyhr@@uBng t&e_3igkkyl group”, "C5_12 al kyl

[0064]

10 A specific aspect of the definition "R* and R%, or R¥
and R* can be taken together to form a Cg.1p aryl ring fused
to the benzene ring to which they are all attached wherein
the Cs.10 aryl ring may be substituted with the same or
different 1 to 4 substituents selected from Group A"

15 includes, for example, Ci;, aryl ring (such as naphthalene

ring) and the like, as described below:

Ré1 RﬁZ
// de \ // Rd3 C:>
RdS R§4
Group A
Q Group A
gy
Rds Rd4

[0065]



25group” and the like. The "Cl1_3 al kyl -group” includes, for 53 exanple,
met hyl group, ethyl group, propyl group, and isopropyl group. The "Cl_6

al kyl group” includes, for exanple, butyl group, isobutyl group, sec-butyl
group, tert-butyl group, pentyl group, isopentyl group, neopentyl 5 group,
tert-pentyl group, 1-ethylpropyl group, hexyl group, isohexyl group,

1, 1-di met hyl butyl group, 2,2-dinmethylbutyl group, 3,3-dinethylbutyl group,
2-ethyl butyl group, and 1, 1-di nmethyl-2-methyl propyl group, besides the
above- nenti oned _exanples of Cl1_3 al kyl group. The exanple of "C5_ 1012

al kyl group" inERBdésSITheptyly GEMASRMoATPUPdecsRietmdEyI 2 HidedArtand
the like, besides the above-nenti oned exanples, which may be a straight- or
branched- ®@apaycldo57]omhéicacrhitalakemat igr obpdrpepebont )growe r allgieth  or
15 branched-chai n unsaturated hydrocarbon group having one or nore double
bonds, andhaaclaudes fo0 eearipire, avtbngl roufe lrpnogpenyd fesupany sdpropenyl
group, allyl group, nethyl propenyl group (1-nethyl-I-propenyl group,

2- met hyl 1- prapeaylegrimg arakribdre dt&e) fol- buitreiirg gramg, iBcbutiesyl £20
group, 3-butenyl group, nethyl butenyl group (1-nethyl-I|butenyl group,

2- met Byl - lehahphy| gre;lshart Apgbhthokery| agd odpheantdikde ldrieFerarant enyl

group, nethyl pentenyl group, hexenyl group and the |iKke. The
term " C2_3pBbkeDy¥he gr 0BpPphealeeset 0 a-phealdkie 0r RZoblcanaked)chairdbre
unsat ur at ed hydrocarbon group having 2 to 54 carbon atons and one doubl e
bond, and ppekudes1{of-gKranphenevi nyl group, ,I-propenyl group, isopropenyl

group, allyl group and the l'ike. [0058] 5The term "al kyl ene group" refers
to a bival eppggyoup derived froma straight- or branched-chain alkyl, and
includes for exanple, "G _6 al kyl ene group”, "Cl 4 al kyl ene group” and

L0132 kol ene gnuns el gia pvaml o ol gl iyl oge-geoun i cues

bi val ent group derived by Siﬁlr novi ng each ( rom bot h
orTL e CRbBO 8 R hahr ¥ ALAGDA " ALKROY, FIAhASL Mg L grel o
tetranEthyggggoﬁipg?dg%gn$y2 C@%é'p, spiro([4.5]dec-6-enyl group, '
spiro[5.5]undecanyl group, spiro[5.5]Jundec-1l-enyl group,
spiro[3.5] nonyl group and the like, preferably
spiro[3.5]lnonyl group.
15 [0067]
The term "monocyclic heterocaromatic group" refers to a
3- to 7-membered monocyclic heteroaromatic group which
contains the same or different 1 to 4 heteroatoms selected
from nitrogen atom, oxygen atom and sulfur atom, besides
20 carbon atoms.
Wﬁen the term "monocyclic heterocaromatic group" is
used as a definition of Y€, the term "monocyclic
heterocaromatic group" is a bivalent group which has any two

available ring atoms for Dbinding. The monocyclic

25 hetercaromatic group may be attached via any available



pent anet hyl ene(-CH2 CH2 CH2 CH2 CH2 -) hexanet hyl ene( -
15CH2CH2CH2CH2CH2CH2-) and the like. The term "al kane" refers to a
saturated hydrocarbon. [0059] The term "cycl oal kyl ring" refers
to a nmonocyclic saturated hydrocarbon, and includes, for exanple, 02_7
20cycl oal kyl ring which neans a cycloalk@@ ring having 3 to 7 carbon atons.
The exanpl e of "cycloal kyl ring" includes cycl opropane ring, cycl obutane
ring, cyclopentane ring, cyclohexane ring, cycloheptane ring and the |iKke.
[ 0060] 25The term "cycl oal kyl group” refers to a nonocyclic 55 saturated
hydr ocar boR1§¥8ERT QﬁdC?ﬁépﬁdégoﬂoﬂne%gﬁpFéF9C3-7 cycl oal kyl group which
means a cycl oal kyl group having 3 to 7 carbon atons. The exanpl e of
"cycl oal kyl grolpe | nexamese cydfopr BppPcyroap, dRtopeRYPNYEEp, Jroup

cycl opentyl group, 5cycl ohexyl group, cycloheptyl group and the Ilike.
[0061] incThdeserdmr cptual sy | Bney §enap” thefavsdene  a tinkdlamy kgrsup
derived fromthe above-nentioned cycl oal kyl group, which has any two
avai | abl e pkagotgibor, atiepexhaplliledieng thli@ked ydamneons swenh izezdlhel esare
single carbon atomor different carbon atons. The exanple of "cycl oal kyl ene
group’ inclimdészdCg1iébecycl opykytehel gneup” whtadi amahgleneycl odl koylzne
group having 3 to 10 carbon atons. The exanpl e of "cycl oal kyl ene group"

i ncl udes foekaaxanplieleh?cyal opropyhene zgngleneGyd,Ghut-ydxee grciflene) ,

cycl opentyl ene group, cycl ohexyl enegroup, cycl oheptyl enegroup, cycl ooctyl ene

group, cyctpnaayheseygeedp, cycl ogecy)enghiadiazolylene, 1,3,4-
thiadiazolylene, 1,2,4-thiadiazolylene), triazolylene
(1,2,3-triazolylene, 1,2,4-triazolylene), tetrazolylene,

10 pyridylene, pyrimidinylene, pyridazinylene, pyrazinylene,

triazinylene and the like.

The preferred example of monocyclic heteroaromatic

group includes thienylene, oxazolylene, thiazolylene,
imidazolylene, pyrazolylene, oxadiazolylene (1,3,4-
15 oxadiazolylene, 1,2,4-oxadiazolylene), triazolylene (1,2,4-
triazolylene), tetrazolylene, pyridylene, pyrimidinylene

and the like.
The definition "monocyclic heterocaromatic group which
may be substituted with ther same or different 1 to 5
20 substituents selected from Group A" means a monocyclic
heterocaromatic group which may have the given
substituent(s) on carbon atom(s) or on nitrogen atom(s) if
it/they exist in the monoéyclic hetercaromatic ring.

When nitrogen atom 1is contained in the monocyclic

25 heteroaromatic ring, the nitrogen atom may be quaternized



group and the cycl opropyl ene 20 cycl obutyl ene cycl obutyl ene cycl ohexyl ene
| i ke, and specifically, for exanple, 1,1- group, 1, 2-cycl opropyl ene
group, 1, 1- group, 1, 2-cycl obutyl enegroup, 1, 3-
group, 1, 3-cycl opent yl enegroup, 1; 4- group, 1, 4-cycl opentyl enegroup, 1, 5-
cycl ooctyl ene group and the |ike. [0062]°25The term"C6_],0 aryl ring"
refers to a nonocyclic or 56 bicyclic aromatic hydrocarbon having 6 to 10
carbon atons in the ring and includes for exanple, benzene ring, and
napht hal ene ring. [0063] 5The term"C6_10 aryl group” refers to an aromatic
hydr ocar boiighoud RuPERgteens 1 chaborsat@nbdiand itec| feres PorNeseaigt e,
phenyl group, 1-naphthyl group, 2-naphthyl group and the like. [0064] 10A
speci fi c adpedtvagfiviechéhgetfiofi-ti on "Rd-1 and Rd2, or Rd2
[0068]
The term "autoimmune disease" is a collective term for
5 diseases which relate to conditions wherein own immune
system excessively reacts to own helthy cells or tissues
and attacks them, and includes for example, rheumatoid
arthritis, psoriasis, inflammatory bowel disease such as
Crohn's disease and ulcerative colitis, multiple sclerosis,

10 systemic lupus erythematosus, Behcet's disease, ankylosing
spondylitis, uveitis, polymyalgia rheumatica, type I
diabetes.

[0069]
The "allergic disease" refers to a disease due to an

15 excessive 1immune response to a particular antigen, and
includes for example, atopic dermatitis, allergic rhinitis
such as pollinosis, allergic conjunctivitis, allergic
gastroenteritis, bronchial asthma, childhood asthma, food
allergy, drug allergy, hives and the like.

20 [0070]

The term "metabolic disease" refers to a disease
caused by abnormal metabolic turnover or a disease relating
to metabolic abnormality, and includes for example,

diabetes such as type I diabetes and type II diabetes.

25 [0071]



and Rd3 can be taken together to forma C6_10 aryl ring fused to the
benzene ring to which they are all attached wherein the 06 _10 aryl ring may
be substituted with the same or different 1 to 4 substituents selected from
G oup A" 15includes, for exanple, Cl0 aryl ring (such as naphthal ene ring)
and the |ike, as described bel ow [ ®65] 57 The term "06_10
aryl ene group" refers to a bival ent nonocyclic- or bicyclic-aromatic

hydr ocar bon group which has 6 to 10 carbon atons in the ring and has any
two avail able ring carbon atomfor binding, and includes, for 5 exanple,
phenyl ene, naphfhgl éRORanERRIPRket " preferabltp phefgTBRENEoVphERY | EHE,

m phenyl ene, p-phenyl ene), nore preferably p-phenyl ene. [0066]

The term "€Bhibispia ofysrktiovysibarkyingiduptleheludegohan receptor v
"10spi ro[ 4. 4] nonanyl gr oup, spi ro[ 4. 4] non-1 -enyl.gr oup, spiro[4.5] decanyl
group, spinapays] decmékenyhegroupyvispi toesx ] didecmedr grroysduced.
spi.ro[ 5. 5] undec- 1-enyl group, spiro[3.5]nonyl group and the |iKke,
preferably [spred[ 3. 5] nonyl group. 15[ 0067] The term "nonocyclic

het eroaromatic group” refers to a 3- to 7-nenbered nonocyclic

het ergaromati ¢ gheuppibiehreantataitpide sHire earchdi Ehibseatudnto #n the

het eroat ons sel ected fromnitrogen atom oxygen atom and sul fur atom

besi des 20¢amReAnatorepresenteWheyy tfgnfarm [Tmwioase! [ x) heteraaslomidd
group” is used as a deFinition of Yc, the term "nonocyclic heteroaromatic
group" is aghbirvahent group which has any two avail able ring atons for

bi ndi ng. The nonocyclic 25heteroaromatic group may be attached via any
avai |l abl e [0073] ’

G’ .ad
i G Nz O—
—G \ |
N c "'—.-N
/ is or
—N .
Tfﬁfl\\ —#d<7,JL\\
or
10 and the examples of

which are substituted with R® and R® includes:

Balle
RP =3

[0074]
In one aspect, R® is Cs.1» alkyl group, prefefably Cs-g
15 alkyl group, which may be substituted with the same or
different 1 to 5 substituents selected from Group A.

The preferred R* includes an unsubstituted-Cs.galkyl



58 nitrogen or carbon atomin the ring. The exanpl e of nonocyclic
het eroaronmati c group includes for exanple, furylene, thienylene,
pyrrolinyl ene, oxazol yl ene, isooxazolyl ene, thiazolylene, isothiazolylene,
5 i m dazol yl ene, pyrazolyl ene, oxadiazog%Lene (1, 2,5- oxadi azol yl ene,

1, 3, 4- oxadi azol yl ene, 1, 2, 4- oxadi azol yl ), thiadiazolyl ene

(1, 2, 5-thiadi azol yl ene, 1,3, 4-
t hi adi azol yl ene, 1, 2, 4-t hi adi azol yl ene), tri azol yl ene

(1,2,3-triazolylene, 1,2,4-triazolylene),tetrazol yl ene, 10pyri dyl ene,

pyrim di nyPEREP ppPFlaPrRyPERR L YpyFHZ) nFEREH2 CHR azi nyl ene and the i ke.
The preferred exanpl e of nonocyclic heteroaromatic group includes

t hi enyl ene[08Xa¥o0l yl ene, thiazolyl ene, imdazolylene, pyrazolylene,
oxadi azol yl ene (1, 3, 4- 15 oxadi azol yl ene, 1, 2, 4-oxadi azol yl-ene),
triazol yl ene (1IR, anet pepeckyl 8heds tetrazol yl ene, pyridyl ene,
pyri m di nyl ene and the |iKke. The definition "nonocyclic

het er oar onat j.€ oup which nmay be substituted with the same or different 1
to 5 20subs \s,églected from G oup A" neans a nonocyclic

~het eroaroma pYf whi ch may have the given substituent(s) on carbon
aton(s) or © rogéh aton(s) if it/they exist in the nonocyclic

het eroaromati ¢ ring. Wiewhsingiggen atomis contained in the nonocyclic
25het eroaromatic ring, the nitrogen atommy be quaternized 59 with a
subst gt uent2 orgmay be oxidized to forma N oxide derivative thereof. [0068]
The term "aut oi mmune di sease" is a collective termfor 5 di seases which
relate to copditignsgwberghR, OWp i Mune system excessively reacts to own
helthy cells or tissues and attacks them and includes for exanple,

r heumat oi d aq%@;i&Lé,agﬁgFEﬁgigrohgflannatory bowel disease such as Crohn's
di sease and ulcerative colitrs; nurtiple sclerosis,

cyclic moiety U is

(1) Cs;.7 cycloalkyl group which may be substituted with

10 the same or different 1 to 5 substituents selected from
Group A,
(ii) Cs.11 spirocyclic cycloalkyl group which may be

substituted with the same or different 1 to 5 substituents
selected from Group A, or

15 (11i) Ce-10 aryl group which may be substituted with the
same or different 1 to 5 substituents selected from Group A.
[0076]

In another aspect, R® is

Ya
\

wherein
20 Y® is

(i) single bond, or



10 system c |upus erythemat osus, Behcet's di sease, ankyl osing spondylitis,
uveitis, polynyalgia rheumatica, type | diabetes. [0069] The "allergic

di sease" refers to a disease due to an 15 excessive inmmune response to a
particul ar antigen, and includes for exanple, atopic dermatitis, allergic
rhinitis such as pollinosis, allergic coffunctivitis, allergic
gastroenteritis, bronchial asthma, childhood asthma, food allergy, drug
allergy, hives and the |ike. 20[0070] The term "net abolic disease”
refers to a disease caused by abnormal netabolic turnover or a disease
relating to netiabdhi«c adindrara ignourand i ncl udes for exanpl e, diabetes such
as type | diabetes and type Il diabetes. 25[0071] 60 The " RORy

ant agoni st 'cyrcafier sndietay apnpound whi ch can inhibit a function of
retinoid-rel ated orphan receptor (RORy) to nmake the activity therof

di sappear or (ieduced. cfRQé3NkyTheypsal ewhednexanpl Bs elirsach uswestiitent in
t he conpounds represented by fornula [I-W or [I] are explained as foll ows.

[0073] GhelOgadet he exarpdesnof 1Whish sargnssbstihd it £d ceh bl ke anshiRb

i ncl udes:
5 Group A, or

(11i) Cs-11 spirocyclic cycloalkyl group which may be
substituted with the same or different 1 to 5 substituents
selected from Group A.

[0077]

10 . The preferred Y® includes

(1) single bond

(ii) methylene, ethylene, trimethylene; and

the more preferred Y* includes single bond, methylene
and ethylene.

15 [0078]

The preferred cyclic moiety U includes cyclobutyl
group or cyclohexyl group, which may be substituted with
the same or different 1 to 3 substituents selected from
Group A;

20 the more preferred éyclic moiety U includes cyciobutyl
group or cyclohexyl group, which may be substituted with
the same or different 1 to 3 C;.¢ alkyl group; and

the yet more preferred cyclic moiety U includes
cyclobutyl group or cyclohexyl group, which may be

25 substituted with the same or different 1 to 3 substituents



group, preferably C5-8 15al kyl group, which nmay be substituted with the

same or different 1 to 5 substituents selected from G oup A The preferred
Ra includes an unsubstituted-05 8al kyl 61 group, nost preferably
(CH3) 3CCH2CH2CH2-. [0075] In one aspect,6¥b.i8 wherein 5Ya is (i
bond, or (ii) Cl1_6 al kylene group, «cyclic noiety Uis (

N_---NO , Ra\ Rb [0074] In one aspect, Ra i S C5-12 al kyl

) single
|

cycl oal kyl group which nay be substituted with ) &

selected from (CH;),CHCH,-, (CH3)3CCH,-, (CH;),CHCH,CH;-,

- CH3CH5C(CH3)2CH2—, (CH; )3CCH,CH, -, (CH;),CHC(CH3)>-, and
CH; CH, CH(Cp Hs ) CH; - .
[0079]

5 Another preferred cyclie' moiety U includes
spiro(4.4]nonanyl group,. spiro[4.4]non-1l-enyl group,
spiro[4.5]decanyl group, spiro[4.5]dec-6-enyl group,

spiro[5.5]undecanyl group, spiro[5.5]undec-l-enyl group, Or
spiro[3.5]lnonyl group, which may be substituted with the
10 same or different 1 to 5 substituents selected from Group
A;
more preferably spiro[3.5]lnonyl group which may be
substituted with the same or different 1 to 5 subsﬁituents
selected from Group A.
15 [0080]
Another preferred cyclic moiety U includes phenyl
group which may be substituted with the same or different 1
to 5 substituents selected from Group A;
more preferably phenyl group which may be subetituted
20 with the same or different 1 to 3 Ci.¢ alkyl group;
yet more preferably, phenyl group which may be
substituted with 1 to 3 (CH;),CHCH; -.
[0081]
In another preferred aspect, R® includes the

25 followings:



10t he same or different 1 to 5 substituents selected from G oup ‘A (i)
Cs_11 spirocyclic cycl oal kyl group which my be substituted wth the sane
or different 1 to 5 substituents selected from Goup A or 15(iii) C6_10
aryl group which may be substituted with the sane or different 1 to 5
substituents selected from Goup A [007] In another aspect, Rais vya
wherein 20V is (i) single bond, or 62 (ii) Cl1_6 al kylene group, cyclic
noiety Uis (i) C3_7 cycloal kyl group which may be substituted with
the sane or different 1 to 5 substituents selected from5Goup A or

(1i1) C5_11 spiroc i c cycloal kyl group which may be substituted with the

sane or di ffear1en 0 5 substituents selected from G oup A
R

R >—4\‘\ R SRR\

wherein R*'is C,.s alkyl group.
[0082]
In one preferred aspect, R® includes C;.; alkyl group
5 such as ethyl group and isopropyl group and the like, which
may be substituted with the ‘same or different 1 to 5
substituents selected from Group A; and
the more preferred R®> includes an unsubstituted-ethyl
group, hydroxyethyl group, trifluoromethyl group,
10 difluoromethyl group, 1,1-difluoro-ethyl group, and an
unsubstituted-isopropyl group.
[0083]
In another preferred aspect, R® includes C,.; alkenyl
group, preferably vinyl group, l-propenyl group,
15 isopropenyl group, allyl group, which may be substituted
with the same or different 1 to 5 substituents selected
from Group A; and

the more preferred R® includes an unsubstituted-vinyl



[0077] 10The preferred Ya includes (i) single bond (ii) nethylene,

et hyl ene, trinmethyl ene; and the nore preferred Ya includes single
bond, nethyl ene and et hyl ene. 15[ 0078] The preferred cyclic noiety U
i ncl udes cycl obutyl group or cyclohexyIQ%%oup, whi ch nmay be substituted
with the sanme or different 1 to 3 substi®uents selected from G oup A5 20the
nore preferred cyclic nmoiety U includes cyclobutyl group or cycl ohexyl
group, which may be substituted with the sane or different 1 to 3 CL 6

al kyl group; and the yet nore preferred cyclic nmoiety U includes
cycl obut yl ggpoppand epclosekyltifusep IRRPERPERY bETP5Substituted with the
sane or different 1 to 3 substituents 63 selected from (CH3) 2CHCH2-,

(CH3) 3CCH2{p0g&H3) 2CHCH2CH2-, CH3CH2C( CH3) 2CH2- 1 ( CH3) 3CCH2CH2- t

(CH3) 2CHC(CH3) 2-r and CH3CH2CH(C2H5 ) CH2-. [0079] v

5Anot her pr ef err edcygét crmietlydk naambes:, R® includes C;.; cycloalkyl

spi ro[ 4. 4] nonanyl gr oup, spiro[ 4. 4] non-1| - enyl gr oup,

spiro[ 4. 5] deeapy! gnaitp, spisr o] dy Sl slecobyenylggroonn, spyedpbubyLnderamd,

group, spiro[5.5]undec-1-enyl group, or spiro[3.5]nonyl group, which nay be
SUbStEtUtegy@ﬁbBehE?l group, cyclohexyl group, cycloheptyl group and
the 1like, which may be substituted with the same or
different 1 to 5 substituents selected from Group A;
the more preferred R® includes cyclopropyl.group which
may be substituted with the same or different 1 to 5
10 substituents selected from Group A; and
the yet more preferred R° includes an unsubstituted-
cyclopropyl group.
[0085]
| In one aspect, RS is
15 (1) hydrbgen atom, or
(2) Ci.¢ alkyl group, preferably Ci.z alkyl group;
the more preferred R° includes hydrogen atom and
methyl group.
[0086]
20 In one aspect, Y° is single bond.
[0087]
In another aspect, Y° is Cj;.¢ alkylene group which may
be substituted with the same or different 1 to 3
substituents selected from Group 24;

25 the preferred Y° includes C;.¢ alkylene group which may



10sane or different 1 to 5 substituents selected from G oup A nor e
preferably spiro[3.5] nonyl group which may be substituted with the sanme or
different 1 to 5 substituents selected from G oup A 15[ 0080]

Anot her preferred cyclic nmoiety U includes phenyl group which may be
substituted with the sane or different 1°%0o 5 substituents sel ected from
G oup A nore preferably phenyl group which nmay be substituted
20w th the sanme or different 1 to 3 01-6 al kyl group; yet nore preferably,
phenyl group which may be substituted with 1 to 3 (CH3)2CHCH2-. [0081] In
anot her prBeefprBgtispect md thhdhfdemthersibf fovfngst to 3 Gaer®iYRail s
01 6 al kyl group. [0082]

: - group; and

the more preferred Y® includes -CH;-, -CH,CH,CH,CH; -,
-CH(CH3 ) -, -CH,CH(CH3)-, -C(CH3),-, -CH,C(CH3)>-, -CHyCH;-,

5 -CH(CH; ) CH; -, —C(CH3)§CH;-, and -CH,CH,CH,-, wherein the
symbol ">-— " located on the terminal sides of these

chemical formulae indicates a single bond, and the right
and left bonds are 1linked to zright and left 'moeities
adjacent to Y°, respectively.

10 [0688]

In another aspect, Y® is -NR“*- wherein R“' is hydrogen
atom or Ci.¢ alkyl group;

the preferred example of R" includes hydrogen atom
and C;.; alkyl group; and

15 the more preferred example of R includes hydrogen
atom.

[0089]
In another aspect, Y is -0O-.
[0090]

20 In another aspect, Y° is Ci.;0 cycloalkylene group such
as cyclopropylene group, cyclobutylene group,
cyclopentylene group, cyclo hexylene group, cycloheptylene
groub'and cyclooctylene group and the like, which may be
substituted with the same or different 1 to 5 substituents

25 selected from Group A;



In one preferred aspect, Rb includes ci_3 alkyl group 5 such as ethyl
group and isopropyl group and the |ike, which nay be substituted with the
same or different 1 to 5 substituents selected from G oup A, and t he
nore preferred Rb includes an unsubstituLFd-ethyI
group,hydroxyethylgroup,trifluoronethylj%oup, 10di f I uor omet hyl group,
1,1-difluoro-ethyl group, and an unsubstituted- isopropyl group. [0083]
In anot her preferred aspect, Rb includes 02_3 al kenyl
group, preferabl yvi nyl group, 1- propenyl group, . .15 isopropenyl _group,. allyl
group, which maghﬁe REB2T 1SR e EXAHH G h&Tsake olrncd]i‘%eeg)er%’% gty lene © .
substituents sel ected fron1C?oug A; and the nore preferred Rb includes an
unsubst i t ugBaUR| Wi cheBayr BapSaREtaRUERSUNI LR HHEd SPEEH e &AL Ficdtp L
[ 0084] In yet another aspect, RD includes C3_7 cycloalkyl group such
~as cycl opropyR gubapitegstebaeykcg§rdupron @V@P@péﬁtﬁmdéroup, cycl ohexyl
group, cycl oheptyl group and the |like, which may be sqpstituted with the
same or differebhel ok subsefeuzatls setampls f Pém Goupingludes e nore
preferred |l e includes cycl opropyl group which may be substituted with the’
sane sr di theubatituted5ciO3ubstiyiaent grsekected from G oup A; and
the yet nore preferred | e includes an unsubstitutedcycl opropyl group.
[0085] In gpegaspect, Fe is
In one aspect, Y® is Cs.1p arylene group such as
phenylene group and naphthylene group and the like, which
may be substituted with the same or different 1 to 5
10 substituents selected from Group A; and
the preferred example of Y° includes unsubstituted-
phenylene group.
[0092]
In one aspect, Y° is monocyclic heteroaromatic group

15 which may be substituted with the same or different 1 to 5
substituents selected from Group A wherein the monocyclic
heteroaromatic ring consists of carbon atoms and the same
or different 1 to 4 hetero atoms selected from nitrogen
atom, oxygen atom and sulfur atom, and is 3 to 7-membered;

20 the preferred example of Y° includes thienylene,
oxazolylene, thiazolylene, imidazolylene, pyrazolylene,
oxadiazolylene (1,3,4-oxadiazolylene, 1,2,4-oxadiazolylene),
triazolylene (1,2,4-triazolylene), tetrazolylene,

pyridylene, pyrimidinylene and the 1like, which may be

25 substituted with the game or different 1 to 3 substituents



15(1) hydrogen atom or (2) Cl-6 al kyl group, preferably Cl1_3 alkyl group;
the nore preferred | e includes hydrogen atom and nethyl group. [0086] 20In
one aspect, Ye is single bond. [0087] I n anot her aspect, Ye is Cl-6
al kyl ene group which may be substituted with the same or different 1 to 5
substituents selected from Goup A 25thHeBpreferred Ye includes Cl_6
al kyl ene group which may 66 be substituted with the sane or different 1 to
3 01-3 al kyl group; and the nore preferred Yc includes -CH2-,
- CH20H20H20H2- , -CH(CH3)-, -CH2CH(CH3)-, -C(CH3)2-, -0H2C(CH3)2-,
- CH2CH2-, 5eCHEOEB) CHRwm, GrougH3)2@H2-, and - CH2CH2CH2-, wherein the synbol
| T located on the term nal sides of these chem cal fornulae indicates a
siingl e bond, andhthe mcglt anpiréfétrddndsearmplenkedft o ryght iarmludds
noeities atomor 01_6 al kyl group;
unsubstituted-thiazolylene.
[0093]
5 In one aspect, Y™ is single bond.
[0094]
In one aspect, Y™ is C;.s alkylene group which may be
substituted with the same or different 1 to 5 substituents
selected from Group A;
10 the preferred -example of Y includes Ci.; 'alkylene
group which may be substituted with the same or different 1
to B CL3 alkyl group; and
the more preferred example of Y* includes -CH,- and -
CH(CH; ) -.
15 [0095]
In one aspect, the compound of formula [I-W] wherein
both Y° and Y® may be methine and be linked each other
directly or via Ci-g alkylene.group to form C;.» cycloalkyl

ring includes compounds of the following formula [I-Wc]:



the preferred exanple of Rd | includes hydrogen atom and Cl1-3 al kyl group;
and 15the nore preferred exanple of Rd i includes hydrogen atom [0089] In
anot her aspect, Yc is -0-. [0090] 20In another aspect, Yc is 03_10
cycl oal kyl ene group such as cycl opropyl ene group, cycl obutyl ene group,

cycl opentyl ene group, cyclo hexyl ene gro®p, cycl oheptyl ene group and

cycl ooctyl ene group and the |Iike, which may be substituted with the sanme or

different 1 to 5 substituents 25sel ected from G oup A, 67 t he
preferred exanpl e of Yc includes cycl obutyl ene gr up which nmay be
substituted with the sane or different 1 t 2's |tuents sel ected from

G oup A angythe no d Eerred ex Ie of cl udes an
S5unsubstitu utyl ene group In one aspect, Yc is

C6- 10 aryl ene group such as phe Iene roup:ig g prapht hyl ene group and the
g 0

i ke, which may be substitute fth th r different 1 to 5
10substituents $ acﬂed from G oup A‘( the preferred exanple of
Yc includes unsubs nyl ene group. 0 one aspect, Yc is
monocyclic heteroaro tic ¢group

. Rd‘f RdZ
R
| d2 d3
O.__N—Y R
G”. -g¢ |
' : d5 d4
R® (3? (éc H )n ¢ R R
b c
(;b
/ ) n c3
Rb ( n c1
ﬁ n c2
0\ c
[1-We ] R
O

wherein
n®? is an integer selected frbm 0 or 1 to 4, and
the other symbols are as defined in [01], provided that a
5 sum of n° and n°® is an integer selected from 0 or 1 to 4.
[0096]

In one aspect, the compound of formula [I-W] wherein
both ¥° and Y* may be methine and be linked each other
directly or via C;., alkylene group to form C;.; cycloalkyl

10 ring includes compounds of the following formula [I-Wc5]

wherein Y° and Y% are connected via methylene to form a

cyclopentane moiety:



15 which may be substituted with the same or different 1 to 5 substituents
sel ected from G oup A wherein the nonocyclic heteroaromatic ring consists

of carbon atons and the sanme or different 1 to 4 hetero atons sel ected from
ni trogen atom oxygen atom and sulfur atom and is 3 to 7-nmenbered; 20 the
preferred exanpl e of Yc includes thienyl Re, oxazol yl ene, thiazolylene,

i m dazol yl ene, pyrazol yl ene, oxadi azol yl ene (1, 3, 4- oxadi azol yl ene,

1, 2, 4- oxadi azol yl ene), triazolylene (1,2,4-triazolylene), tetrazolyl ene,
pyridyl ene, pyrimdinylene and the Iike, which may be 25substituted with
the sane or different 1 to 3 substituents 68 selegted from Goup A, and

t henor epr ef err edexanpl gof Yci ncl udes nsubst}{glgd/r i azol yl ene. [0093] 5In
one aspect, /d1l is sy tJEond. [ 00 C+1h one aspect, ydl is Cl-6

al kyl ene gr'oup™~pi-ch may substitute ith {he same or different 1 to 5
substituents sel ected fron1(}ouE;A; 10t he pr%i?;red exanpl e of yci

i ncl udes C1-3 al kyl ene group may be substituted with the sane or :
different 1 to $.¢h¢g alkyl group; and c:the nore preferred exanpl e of
Ydl incl udes - CH2- - _CH(CH3)-. 15[ 0095] ¢4 ——lny,one aspect, the

conpound of forrmula [I-W erein both Yc ahd Ycll y be methine and be
| i nked each other directly or via 01-4 al kylene group to formC3-7
cycl oal kyl ring includes conpounds of the foll quing formgsla [|-W]:
wherein nc3 is an integer selected frog¥p or 1Mo
| 2 d
O N—Y* R™
_(3?_‘ d :
a a G d Rds Rd4
R—G; <§c H )n
. b’
b
R
C .
. H n c2
' (3\\RF
O
[1-Wc5 ]
wherein
each symbol is as defined in [01].
[0097]
5 In one aspect, Y¥ is a single bond.
[0098]
In another aspect, Y®¥ is C;.¢ alkylene group,

preferably C,.; alkylene group, more preferably -CH;-.
[0099]
10 In one aspect, R*, R¥, R®, rR¥, and R® are the same

or different group selected from the following (1) to (7):



the other synbols are as defined in [01], provided that a 5sumof ncl and
nc3 is an integer selected fromO or 1 to 4. [0096] I n one aspect,

t he conpound of fornula [I-W wherein both Irc and Yd1 may be net hi ne and
be |inked each other directly or via Cl- 4 al kyl ene group to form C3-7
cycloal kyl 10 ring includes conpounds of 7the following formula [I-W5]
wherein Ye and ydl are connected via nethylene to forma cycl opentane =
noiety: = 70 mherein each synbol is as defined in [01]. [0097] 5In one
aspect, % Ie bond. [0098] In another aspect, yd2 is Cl-6
al kyl ene gr&up,%§ F&b ©F1-3 al kyl ene group, nore preferably -CH2-.
[ 0099] 10l n one_aspect, Rdl Ra2, Ra3, Ra4, and Rd5 are the sane or
di fferent d?éuphéépéépeétpmon1the follomnng (1) to (7):

(3) Ci.6 alkyl group which may be substituted with the same
or different 1 to 5 substituents selected from Group A,

5 (4) -OR™® wherein R*° is hydrogen atom or C;.¢ alkyl group
which may be substituted with the same or different 1 to 5

substituents selected from Group A,

(5) -COOR™ wherein R™! is hydrogen atom or C;s alkyl
group,
10 (6) Cs.4 éycloalkyl group which may be substituted with the

same or different 1 to 5 substituents selected from Group 2,
(7) cyano group, or alternatively
R™ and R*, or R® and R® can be taken together to
form a Ce¢.10 aryl ring fused to the benzene ring td which
15 they are all attached wherein the Cg.;0 aryl ring 1is
unsubstituted or substituted with the same or different 1
to 4 substituents selected from Group A.
[0100]
In another aspect, R*, R%*, R®, R*, and R®® are the
20  same or different group selected from the following (1) to
(4): .
(1) hydrogen atom
(2) halogen atom,
(3) Ci.6 alkyl group which may be Substituted with the same

25 or different 1 to 5 substituents selected from Group A,



71 (1) hydrogen atom (2) hal ogen atom (3) Ci1_6 al kyl group which may be
substituted with the sane or different 1 to 5 substituents selected from
Goup A 5 (4) _oRcao wherein Rdl is hydrogen atom or Cl-6 al kyl group

whi ch may be substituted with the same or different 1 to 5 substituents
selected from Group A, (5) -COORdI| whef#in Rdll is hydrogen atomor 01_6
al kyl group, 10(6) C3-7 cycloal kyl group which my be substituted wth the
same or different 1 to 5 substituents selected from Goup A (7) cyano
group, or alternatively Rda and Rc12, or Rcl.2 and Rcl3 can be taken
t oget her t é4f or nP& éswr@r@rlyll R hg o Usedroger hat penen€.rd #g-kyd @i 15
they are all attached wherein the C6_10 aryl ring is unsubstituted or

subst i t ut edhwchhmalye bearmileat idivdtfest emttil tloe 4ssubsbrt deffsrsaltedt e fF om
G oup A [0100] In another aspect, RRd2f Rd3, R and Rd5 are the 20sane or
di fferent gubapisekactedellrameth€rbal lcawung A1t altdrnatively (1)

hydr ogen atom (2) hal ogen atom (3) 01_6 al kyl group which
may be substituR&d ahdhrhe s;&nﬂdeS(arndjlﬂsz?’erﬁtt bet o &k esubsbpbuBBES to
selected from G oup A

5 - form a Cg.10 aryl ring fused to the benzene rlng to which
they are all attached wherein the (4.1 aryl ring 1is
unsﬁbstituted or may be substituted with the same or
different 1 to 4 substituents selected from Group A.

[0101]

10 In the preferred aspect, R*, R*, R®, R*, and R%® are
the same or different group selecﬁed from the following (1)
to (7): |
(1) hydrogen atom,

(2) fluorine atom or chlorine atom,

15 (3) Ci.3 alkyl group which may be substituted with the same
or different 1 to 5 halogen atoms, wherein the specific
example of R*, R*, R®, R*™, and R® includes unsubstituted-
methyl, unsubstituted-ethyl, and trifluoromethyl,

(4) -OR™® wherein R*™° is hydrogen atom or C;.; alkyl group

20 which may be substituted with the same or different 1 to 5
substituents selected from Group A, wherein the specific

dio

example of said -OR includes methoxy group,

(5) -COOR™ wherein R*' is hydrogen atom or Ci.¢ alkyl

dil

group, preferably R is hydrogen atom,

25 (6) cyclopropyl group,



72 (4) _open() wherein Rdl is hydrogen atomor Cl1_6 al kyl group which may
be substituted with the sanme or different 1 to 5 substituents selected from
Goup A or alternatively Rdl and R, or Rd2 and R(13 can be taken together
to 5forma C6_10 aryl ring fused to the benzene ring to which they are al
attached wherein the C6_10 aryl ring i s (hsubstituted or may be substituted
with the sane or different 1 to 4 substituents selected from G oup A

[0101] 10In the preferred aspect, Rdl, Raz Ra3, Ra4 , and Rd5 are the sane
or different group selected fromthe following (1) to (7): (1) hydrogen
atom (2) f7dor FHen&t §FCoP -chl ori ne atom 15(3) Cl1_3 al kyl group which may
be substituted with the sane or different 1 to 5 hal ogen atons, wherein the
specific , [0102Ra3Ra4 exanple of Rdl, Razand Rd5 includes unsubstituted-

met hyl , unsubstituted-ethyl, and trifluoronethyl, é4) -ORdi wherein Rdl is
hydr ogen at om oZnChs®taleky prpioupe®@taswech, nBY bR ubsti t r%éd whtthrfhe
sane or different 1 to 5 substituents selected from Goup A wherein the
speci fi c exaspkiheobasa dr- GRfifrelute g rveich@al egitadp, £ ron( She GaORMwindher ei n
Rdll is hydrogen atom or Cl-6 al kyl group, preferably RdI|l is hydrogen
atom s525(6)1¢yebopropyl group,

(1) hydrogen atom,

(2) fluorine atom or chlorine atom,

(3) Ci-3 alkyl group which may be substituted with the same

or different 1 to 5 halogen atoms, wﬁerein the.specific
10  example of R, R¥, R®, R™, and R™ includes unsubstituted-

methyl, unsubstituted-ethyl, and trifluoromethyl,

(4) -OR™° wherein R*? is hydrogen atom or C;.; alkyl group

which may be substituted with the same or different 1 to 5

substituents selected from Group A, wherein the specific

15 example of said -OR™°

includes methoxy group.
[0103]

In another aspect, R* and R®, or R* and R* can be
taken together to form a benzene ring fused to another
benzene ring to which they ére all attached wherein the

20 former benzene ring may be substituted with the same or
diffefent 1 to 4 substituents selected from Group A, and

for example, the following naphthalene ring moieties are

provided:



73 (7) cyano group. [0102] ‘ In anot her preferred aspect, Rdl, Rd2,
Rd3, Rth, and Rd5 are the sane or different group selected fromthe
following 5(1) to (4): (1) hydrogen atom (2) fluorine atomor chlorine
atom (3) Cl1-3 alkyl group which may be substituted with the sane or
different 1 to 5 hal ogen atons, wherein the specific 10exanple of Rdl, Rd2,
Rd3, Rd4, and Rd5 incl udes unsubstituted- nethyl, unsubstituted-ethyl, and
trifluoronmethyl, (4) _ORdlo wherein Rd | is hydrogen atomor Cl_3 al kyl
group which nmay be substituted with the same or different 1 to 5
substituents selected from Goup A wherein the specific 15exanple of said
_oRcuo includes nethoxgdhr oupr9q 0103] | n anot her aspect, Rdl and R, or
Rd2 and Rd3 can be taken\toggther to forma benzene ring fused to another
benzene ring to whig d; attached wherein the 20 former benzene

U

v e eal
ring may be KubstY @ g sane—pr different 1 to 4 substituents
selected from Goup A and for exanple, the foll ow ng naphthal ene ring

Group A
, Q _ Rdw Group A
\T“de O RS - \\\ v \/ § /
RdS Rd4 Rds Rd4

[0104]
In one aspect, R® is
(1) hydrogen atom, or
5 (2) Ci.3 alkyl group, or alternatively
R® and R¥, or R® and R* can be taken together to form
Ci.4 alkylene.
-[0105]
The preferred example of R® includes
10 (1) hydrogen atom,
(2) methyl group.
[0106]
In the preferred aspect, R® and R*, or R® and R® can
be taken together to form ethylene, and for example, the

15 following ring moieties are provided:



In one aspect, Re is (1) hydrogen atom ‘or 5(2) Ci-3 al kyl group, or
alternatively Re and RdlI, or Re and Rds can be taken together to form

al kyl ene. [0105] The preferred exanple of Re includes 10(1) hydrogen atom
(2) methyl group. [0106] In the preferred aspect, Re and Rdl, or
Re and Rds can be taken together to form%thyl ene, and for exanple, the
15following ring noieties are provided: 75 RdIRd2 Re 0 NY d2 Rd3 ==>

f?d1 Rd2

O N [2d3

h oN | R
) I

des de4

[0107]

In formula [I-W] or [I], the example of the moiety
5 containing Y* and the benzene ring to which v¥ is attached

includes as follows:

d1 d2

R R
\ Y2 \“% R% =
| RdS Rd4 .




d5Rd4 [0107] In formula [I-W or

[1]

, the exanple of the noiety

contai ning Yd2 and the benzene ring to which Yd2 is attached includes as

follows: RdlIRd2 [0106] In one aspect,
1 5to 4, preferably 0 or 1. [0109]
i nteger selected fromO or

1to 3, prefédf

ncl is an integer selected fromO or
I n anot her aspect, ncl is an

ably 0 or 1. [0110] 10In one

aspect, nc2 is an integer selected fromO or 1 to 3, preferably 0 or 1.
Rd1 Rd2
d2 d3
Ny \&—v‘”—@ Vv )R
RY! R R R%2
‘ d2 a2
Y R® Y Y \\—Y—@
R0
RdZ . d2 )
R Rd1 RdZ
—yi2 d2 ;d3
A\ Yd;@ \V——Y—@R \\_de RY
Rd4
R R R% R¥!
\\_____de V_de \\ de Rds
R* R R |
RY RY RY2 R4
\— v R® A\ v \r—de—Q—R“
R ' R4 R
[0108]
In one aspect, n°" is an integer selected from 0 or 1
5 to 4, preferably 0 or 1.
- [o0109]
In another aspect, n° is an integer selected from 0
or 1 to 3, preferably 0 or 1.
[0110]
10 In one aspect, n® is an integer selected from 0 or 1

to 3, preferably 0 or 1.



77 [0111] In one aspect, nd is an integer selected fromO or 1 to 3,

preferably 0. [0112] 5In one aspect, Goup Ais (a). C1-5 al kyl group,
(b) hal ogen atom and (c) -ORRAL is hydrogen atomor Cl1_6 al kyl group.
[0113] 10The preferred G oup A includes: (a)

CH3-, ( CH3) 2CHCH2- , ( CH3) 3CCH2-, ( CH3) 2CHCHR CH2- ,

CH3CH20( CH3) 2CH2-, ( CH3) 3CCH2CH2-, (CH3) 2CHC( CH3) 2-,and CH3 CH2 CH (02 H5 )
CH2 -, (b) fluorine -atomand chlorine atom 15(c) -OH, and -0Cl_3
al kyl such as net hoxy group. [0114] The preferred aspect of conpounds
of formul alPRiW includes conmpounds of the following fornula: Rd | Rd2

In one aspect, n® is an integer selected from 0 or 1

to 3, preferably 0.
[0112]
5 In one aspect, Group A is
(a) Ci-6 élkyl group,
(b) halogen atom, and
(c) -ORM wherein R™ is hydrogen atom or Ci;.s alkyl group.
[0113]
10 The preferred Group A includes:
(a) CH; -, (CH; )5 CHCH; -, (CH; )3 CCH,; -, (CHs )  CHCH, CH; -,
CH; CH, C(CHs ), CH;y -, (CH; )3 CCH, CH; -, (CHz ), CHC(CHs ), -, and

CH; CH, CH(C, Hs ) CH; -,

(b) fluorine atom and chlorine atom,
15 (c) -OH, and -0C;.; alkyl such as methoxy group.
[0114]

The preferred aspect of compounds of formula [I-W]

includes compounds of the following formula:



Gadl ,') nd ncl t",,1 nc2 Rl) yCRC wherein s or the other synbols
are as defined in [01]. [0115] The preferred aspect of conpounds of
formula [1-W includes conmpounds of the follow ng fornulae: 79

78
|2d1 I2d2
R’ @
GS N 0._N—Y% R
a a !
R———G\\ vi{d ) ne R R4
F%b ( Q;L ne ()\\TQC
O
[1-A-W]
wherein
G
___Ga T /N::N O‘“‘N
. RNPR N N N\ \
/ or

is ;
the other symbols are as defined in [01].
5 [0115]
The preferred aspect of compounds of formula [I-W]

includes compounds of the following formulae:



0O 11-B3-W1 00 [11-B31-WI1-B32-WI wherein 1R a2 is

i ndependently selected fromthe group consisting of: 5(a) 01-6 al kyl group,
(b) hal ogen atom and (c) -01R Al wherein RAl is hydrogen atomor Cl-6

al kyl group; na is an integer selected fromO or 1 to 5; and the other
synbols are as defined in [01]. 10[0116]7° - Another preferred aspect of
conpounds of formula [I-W includes conpounds of the followng formula: 80
0 .

[1-B31-W] [HB32-W]

wherein
R*? is independently selected from the group
consisting of:
5 Ka) Ci.¢ alkyl group,
(b) halogen atom, and
(c) -ORM wherein R™ is hydrogen atom or Ci.s alkyl group;
n® is an integer selected from 0 or 1 to 5; and
the other symbols are as defined in [01].
10 [0116]

Another preferred aspect of compounds of formula [I-W]

includes compounds of the following formula:



wherein ¢ 3 n ls an integer selected fromO or 1 to 4; and

ot her synbols are as defined in [01], provided 5that a sumof ncl and
is an integer selected fromO or 1 to 4. [0117] Anot her preferred
aspect of conpounds of forrmula [I-W includes conpounds of the follow ng

formul a:

10

c;!. 13d Ra-Ga ;lc 'Gb- Rb n&2 [ I-W5 'RC 81 wherein

) RY" R
R
| 2 d3
0.__N—Y? R
G’ .nd
G ds d4
R—G" & H yne RTR
S
/ )n<s
b n ¢t
R ( c .
H )n
O\Rc
[1-We ]
' o
wherein

n®?® is an integer selected from 0 or 1 to 4; and

the other symbols are as defined in [01], provided
that a sum of n° and n°’® is an integer selected from 0 or
1l to 4.

[0117]

Another preferred aspect of compounds of formula [I-W]

includes compounds of the following formula:

d1 d2
R® R R
| d2 d3
O.._N—Y R
. _
. ;G- ) ‘G.d ' RY RY
R—G (éc .E )nd
o ‘
J >
R C
H n c2
(D\\Rc
[1-Wc5 ]
O

t he
nc3



each synbol is as defined in [01]. [0118] Anot her preferred

aspect of conpounds of fornmula [I-W 5includes conpounds of the follow ng
formula: wherein c30 is an integer selected from1l to 5; and the other
~synbol s are as defined in [01]. 10[0119] Anot her preferred aspect of

conpounds of formula [I-W includes conﬁ%hnds of the follow ng formnul ae:
83 consisting of: (a)Cl_6 al kyl group, (b)halogen atom and (c)-OR wherein
Rhydrogen atomor C- 6 alkyl group, 5na is an integer selected fromO or 1

to 5; and the other synbols are as defined in [01].
wherein

each symbol is as defined in [01].
[0118]

Another preferred aspect of compounds of formula [I-W]

5 includes compounds of the following formula:

RY! R92

Re
0. _N—YZ R®
R® RY R
) ne30 o] \Rc
[1-C1-W] o
wherein
n®®® is an integer selected from 1 to 5; and

the other symbols are as defined in [01].
10 [0119]
Another preferred aspect of compounds of formula [I-W]

includes compounds of the following formulae:



[ 0120] Anot her preferred aspect of conpounds of forrmula [I-W
I ncl udes conpounds of the follow ng fornul ae: ( 4nel 1,1 r2 FR)
-A10- W] O[] I -A20-W wherein

82

RY! RY?
e . Rd2
R Rd3
R? R* >
I -Caw o
[1-CaW]
Rd2
RY?
Rd4
{1l C52.W)
Rd1 Rﬁz
e
R @
O._N R
Rds Rﬂ4

{1l -C54-W ]

[11-C63-W]

wherein

R*? is independently selected from the group



Rai is Cl1_6 al kyl group, and the other synbols are as defined in [01]; and

wherei n Ra2 is independently selected fromthe
group 10consisting of: (a)Cl_6 al kyl group, (b)hal ogen atom and (c)-ORAlL
wherei n Rhydrogen atomor Cl1-6 al kyl group, 85 na is an integer selected

fromO or 1 to 5; and the other synbols &fe as defined in [01]. [0121]
The preferred aspect of conpounds of formula [I-W or 5[I] includes
conpounds of the following fornmulae: 86 Rd 1d2 Ge0Q)_y d2

consisting of:
(a)Ci-¢ alkyl group,
(b)halogen atom, and
(c) -OR™ wherein R™ is hydrogen atom or Ci.¢ alkyl group,
5 n® is an integer selected from 0 or 1 to 5; and
the other symbols are as defined in [01].

[0120]

Another preferred aspect of compounds of formula [I-W]

includes compounds of the following formulae:

e

d
e —_
at G N Y
a
R —<>_G\ X d1 ) nd
c1 .
( nYCJ/\QiZ/O\RC
]
0]

[I-A10-W] .

2 d3
R

[1-A20-W ]
10



-N Ga dl

10

) Feric2 Yc-RC 90 RdI Rd2 Hd2 NNO N-Y Rd3 Ra-Nydl) ndRd5R"
"84
wherein
e

GN N

Ga , / N O\N

N : —N ) .
\\ ”\ / \ \
/’ is : or .

R* is Ci.s alkyl group, and

the other symbols are as defined in [01]; and

a2 »
( R")na :
N de
G\ d1;)

(0
[1-A30-W ]
wherein
e
GN N
Ga : / N O\N
L —N \
\ ’/\ / \
/[ ) ' or

is /
R*? is independently  selected from the group .
consisting of:
(a)Ci-¢ alkyl group,
(b)halogen atom, and

(c) -ORM™ wherein R™ is hydrogen atom or Ci;.¢ alkyl group,



(M 0 [V-A [V-B [ V-ClJ[V-C2 ] 91 [ V-B21-C2 3[ V-B21-Cl

85

n® is an integer selected from 0 or 1 to 5; and
the other symbols are as defined in [01].
[0121]
The preferred aspect of compounds of formula [I-W] or

5 [I] includes compounds of the following formulae:



wherein Raj- is ClL_6 al kyl group, 5the other synbols are as defined in
[01]. [0122] The preferred aspect of conpounds of fornmula [I-W or [I]
i ncl udes conpounds of the following forrmulae: 92 ReRd \ Rd2 d2 ON Y / Rd3

[0123] The preferred aspect of conpounds_of for mula [I1-W or [I] includes
conpounds of the follow ng fornul ae: 9386

RdZ Rd1 Rdz
o—y © n@‘Rds
R“«@W R R
R \S 0 ~RC
0
0

[ (v}

Rd1
H
Ra1 \ l RM I e
\N R
b c
R : R Y5 O\R°

O
(VoA ] [IV-A2]



[ 0124] The preferred conmpound of formula [I-W or [I] includes
.conpounds of the follow ng formulae: [Table 1] 0-N 4. NCH3 cH3 OH 0 CH3
H3CG-- HCH3 O-N (:).-"t\la \li ¢c 4"w'f-i, OHH3CO-NHQ 1

87

al
Ra1 R
N
' b Y? e}
Rb» Y‘:\[{O\Rc R \ﬂ/ \Rc
o 0]
[IV-A3 ] LIV-A4]
Rd1 Rd2
H
o—y OxN R®
R \ [ RYS RY4
Yc\ﬂ/o\Rc
(o]
[IV-B1]
Rc” Rdz Rd1 RdZ
R
R RY*

[v-B22]

R R%?
H d3
R
&i °T"'Q
Ra1 U \>\/H\/ RdS Rua

Rb Y\ﬂ/O\Rc
|
o)

[1V-C2]

[IV-C1]



CH IPCH3 OHO cH O-N\ 14 cH

116 O3

88

Rd‘l Rdz
Rd3
Rd4
[ IV-D1]
a1 d2

[1V-D3)}

[ IV-D5]

[ Iv-D7]

cH3 OH H30 CH3ON -

H3Q\ 4 1.4CH 1\1

[ v-D2]

[IV-D4]




OH O H3C H30 H3C 0.-N\ ? 4 0 CH3 ,.. 1 - LA1, OHCH O-NH3C 4. \ HC
(-LI 3.....

89

V Rd1 Rd2
H .
) O —_— O N —‘@‘RGB
/ N
Ra1w Rd5 Rd4
R® YCWO\RC

o

[ Iv-B21-C2 ] [ 1v-B21-Ct ]

R R : RY! R
o—y © ﬁ@—w" : oy © H——@ﬂa‘”
R e I l ﬁ/ d5 a4 R S u- ‘ j/ ds a4

N\ j R R N\ j R R

Rb YC\H/O \RC Rb Yc\]/O\RC
|
o]

O

[ Iv-B22-Ct ] [ 1v-B22-G2 ]



CH 1101 cH OH0 CH3 HC 3 O-N\ 1 11 CH3 11.1 CH3 OHcH, o-NH\ 1 H
OcH, 0 CH,

90

R R
H
o N____de Rd3
Yd1 ) nd Rd5 Rd4
\Rc
o)
[vi
Rdz
Rd3
Rd4

[V-A]

\

Ra1

[V-C2 ]

[V-C1]



OHOcH H3CN, "N 41 0 11cH . CH O4H [Table 2] @ 95 H3 H3C "?1:-.--N
0

91

[ V-B22-C1 ] [ V-B22-C7 ]

wherein

R* is C;.¢ alkyl group,

G°..
R—G® J N f’
. / -G = \
J
R is or , and
5 the other symbols are as defined in [01].

[0122]

The preferred aspect of compounds of formula [I-W] or [I]

includes compounds of the following formulae:



CBO0OCH HCH ,NNZ-. N 0 OHCH3 CH3 H3 HBCG-K 0 iz..-NN..

92

Re Rd1 Rd2

=
N~—Y R®
RY—G? ﬂjﬁ’ , .-%>_4{‘
R"/ “’\"“ )\'\H/

lllb

[1-C2:W]

[ Iv-B21-C2 ]
[0123]
The preferred aspect of compounds of formula [I-W] or [I]
includes compounds of the following formulae:
5

RY! k«u
RdS

a4

[ 1v-B21-C2-RO1 ] [ 1v-B21-C2-502 ]

0N



OR CH3 1101 CH3 HBC CH3 ., 0 OH CH3 110 CH3

93

[0124]

The preferred compound

formula [I-W] or [I]

includes compounds of the following formulae:

[Table 1]
CH CH
0 H ¢ CH3 o] KI‘ ’
O~R\l H,C——< Siw e
N\ cH, | CH,
OH
OH
0 (@]
CH,
H,C o-y © N\©\ H,C ]
L CH,
H,C CH,
OH
o]
07 0oH
- CH, o
H.C CH c §
S o-n © \ | H;} 0-y O N N
H.C N\ \ HC N\ =
3 CH, CH,
OH oH
o) o}

[Table 2]




HBCCH3 ONO\ Il ONOHC

0 CH3 H3C CH3

O\-N1A

L CH,
H,C CH, 0-y O N
Hsc N |
CH,
OH
Cl CH,
H
CH, _O<_N HC CH, o H
Lo O-N HC O-N
3 N \N \
CH o) CH,
OH oH
o)
cl Gl
H H
H.C CH, O-n Qs N [ o-N O
H.C N HC \
3 N\ \ N 0 CH
0 CH, ’
OH
OH
Cl
H,C._ CH, o- N
H.C 8§ h
CH
OH
0
cl
H
CH, 0oy O N
IQC S |

[Table 3]




OHO0C OCH3 H3CH3 ON\ 1 OOHC OCH3 HBCH3 ON." \1

95

[Table 4]



;,,i30H0 CI 0 CH3 [Table 4] 96 H3C CH3H3C O -N \ \ 4 '".(31-1C O

1101 CH3 H3C CH3 H3C N \ \

96

CH,

CH,

H,C. CH,

Cli

[Table 5]




c

0 .

O IIN
OH

OHCH3 H3IC CH3 H3C ,\l 41 0C NO* OHCH3 H3C CH3 H3C ,\f

97

c

[Table 6]



CH3 H3C CH3 H3C 0 -N O \ \
41 CH3 4111 0C

OH Cl

.-7 N O CH3 H3C CH3 H3C . 0 -N\
CH
S8
CH, H CH,
H3C CH3 O_N O N
H.C S !
CH, CH,
OH
O
H CH, CH,
H,C_CH, O-N O N HyC CH,
mc;<‘—<:> """ \ CH - CH
3 3
OH

[Table 7]




H30 CH3 H3CJI
*CH3'0 OH C

t, 0- NO, \I
[ Tabl e 5]

99

41 NO CH3 1110 CH Cl

H3C CH3 H3C 0 -N AA

HO

H o]
CH, 0-n O M
H3C N | l =
0 CH,
OH
H Cl H i
Hsc /CH3 O\N o) N H3C CH3 O‘N O N
- H,C 9 H,C N {
o CH, 0 CH,
OH

[Table 8]



100

97 H3C, CH3 - ON VW I' C HNO ,-OHCH-3 0 CH3 H3 C O N \

" cl
‘ X
0 T cH,
OH

H,C

Cl
H
CH3 O‘N @) N
0 CH, CH,
OH
H Cl
O-;\\; O~_N ] N
N i
o > ow,
OH
HO
H Ci
H, H,C CH, O-N O. N N
H,C HC )
3 vrith 3 e \ \ P>
CH, O CH
OH
HO
: H F
HC CH, O-N o N\)\
" W LA
o] CH,
OH
-
H,C CH, H.C CH,
H,C

[Table 9]




Cl 0 OHCH3 H3C H3 O N 0.,[ \I a0 HN OOHCH3 0 H3C O-N,lI 4 OH- 0

101

[Table 10]



Cl 1101 CH3 HCHICON. \ | AC * KONa O CHB KBCHC ON \ \ AA O O

102

CH,
o]
H,C CH, o. R H,CCHs
/ O~N H.C

H3C i ‘1 3

N 0 CH CH,

3
F
doF OH

e
H
CH3 O"N O N
HBC‘&—O”“. \ ‘
Z)”“' CHS
OH




. ONa CHB HCHC O-N-\I 40 * ONa 0 CH3 HBCHC ON, \I AO :,,ONa
C HNsi CH3

103

[Table 11]

[Table 12]



98 H3C CH3 H3C ON\ | CH * yOH CH3 |-13C CH3 H3C \ |

[ Tabl e 6]
CH * OH CH,
104
H Cl
H.C CH, 0N 0O N
H3C i \
N\
o) “CH,
P OH
[0125]
"Pharmaceutically acceptable salts™" may  be any
nontoxic salt of the present invention compound, for
5 example, include salts formed with inorganic acid, organic

acid, inorganic base, organic base, amino acid and the like.

The inorganic acid salts include for example, salts



??C CH3H3C O“N ...\, 4 CH3 * H3 OH H30 CH3 H3C .O-N| CH3 CH3 [Table

105

formed‘with hydrochioric acid, nitric acid, sulfuric acid,
phosphoric acid, hydrobromic acid and the like.

The organic acid salts include for example, salts
formed with oxalic acid, maleic acid, citric acid, fumaric

5 acid, lactic acid, malic acid, éuccinic acid, tartaric acid,
acetic acid, trifluorocacetic acid, gluconic acid, ascorbic
acid, methanesulfonic acid, benzenesulfonic acid, P-
toluenesulfonic acid and the like.

The salts formed with inorganic base include for

10 example, sodium salt, potassium salt, calcium salt,
magnesium salt, ammonium salt and the like.

The salts formed with organic base include for example
salts formed with methylamine, ethylamine, diethylamine,
trimethylamine, triethylamine, ethanolamine, diethanolamine,

15 triethanolamine, ethylenediamine,
tris (hydroxymethyl)methylamine, cyclohexylamine,
dicyclohexylamine, N,N’—dibenzyl-ethylenediamine, guanidine,
pyridine, picoline, choline, cinchonine, meglumine and the
like.

20 The salts formed with amino acid include for example,
salts formed with lysine, arginine, aspartic acid, glutamic
acid and the like.

Such salts can be formed by reacting compounds of
formula [I-W] or [I] with inorganic base, organic base,

25 inorganic acid, organic acid, or amino acid according to



100 H3C CH3 0-N\11 i C *,. 0 OH H3C CF-13 C O-N\ | 0 4l koH

10

15

20

25

106

conventional methods.
[0126]
The term "solvate" refers to the compounds of formula

[I-W] or [I] or pharmaceutically acceptable salts thereof

which coordinate to the solvent molecules, and also
includes hydrates. Such solvates are preferably
pharmaceutically acceptable solvates. Such solvate
includes for example hydrate, ethanol solvate,

dimethylsulfoxide solvate and the 1like of compounds of
formula [I-W] or [I] or pharmaceutically acceptable salts
thereof. The specific example includes hemihydrate,
monohydrate, dihydrate or mono (ethanol)solvate of compounds
of formula [I-W] or [I] or monohydrate of sodium salt of
compounds of formula [I-W] or [I], 2 / 3(ethanol)solvate of
dihydrochloride of the same and the like. Such solvates
can be produced according to conventional methods.

[0127]

In addition, the compounds of formula [I-W] or [I] may
have a variety of "isomer". For example, the compounds of
formula [I-W] or [I] can exist in E or Z forms or cis or
trans isomers as geometric isomers. Moreover, the
compounds of formula [I-W] or [I] which have asymmetric
carbon atoms include enantiomers and diastereomers as
stereoisomers according to said asymmetric carbon atoms.

Besides, the compounds of formula [I-W] or [I] which have
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axial chirality include stereoisomers according to said
axial chirality. 1In some cases, tautomer may be included.
Therefore, the present invention includes all of these

isomers and mixtures thereof.

d1 d2
alpha position R® R R
] d2 d3
G, Ad O._N—Y R
-G
RX~—G? : d5 d4
b G* Yd‘I )nd R R
b ( n (] n c2 O
R ~
Y® R°
: O
5 [1-W]
When a specific configuration, especially, of

geometric isomer or of the asymmetric carbon atom of the
alpha position from the 5—meﬁbered ring (-Ga—Gb-GC—Gd—Ge—)
not indicated in the structural formula such as formula [I-
10 W] or [I], the compounds of the structural formula includes
all of isomers such as geometric isomers (cis or trans
isomers) and stereoisomers (E or Z forms) , and mixtures
thereof.
When the structure of compounds is predictable based
15 on the starting material such as an optically-active
compound, the intermediate or the synthesis process,.such
structural formula mean the predictable structure.

[0128]
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vIn addition, the cpmpound of formula [I-W] or [I] may
be labeled with one or more isotopes such as °H, **C, °°S
and the 1like. Besides, the compound of formula [I-W] dr
[I] also includes an isotopic compound thereof wherein one
or more 'H are replaced with *H(D).
[0129]

The compounds of formula [I-W] or [1] or
pharmaceutically acceptable salts .thereof are preferably
purified to be substantively pure, more preferably 80% or
purer. |
[0130]

According to the present invention, prodrugs of
compounds of formula [I-W] or [I] may also be a useful
medicine. -The "prodrug" as used herein refers to
derivatives of the present invention compound having a
chemically or metabolically decomposable group, which show
the inherent pharmaceutical activity upon hydrolysis,
solvolysis, or other decompositions under physiological
conditions in vivo, and may also be a complex  connected
with bonds other than covalent bonds or a salt. Prodrugs
can be used for example, for improving absorption of oral
administration or targeting the object site. A modified
site includes highly reactive functional groups in the
present invention compounds, such as hydroxyl group,

carboxyl group, amino group, thiol group and the like.
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The group that modifies the hydfoxyl group includes
specifically acetyl group, propionyl group, isobutyryl
group, pivaloyl group, palmitoyl group, benzoyl groﬁp, 4-
methylbenzoyl group, dimethylcarbamoyl group,
dimethylaminomethylcarbonyl groﬁp, sulfo group, alanyl
group, fumary group and the 1like. In addition, 3-(sodium
carboxylate)benzoyl group, 2- (sodium
carboxylate)ethylcarbonyl group and the like are also
included.

The group that modifies the carboxyl group includes
specifically methyl group, ethyl group, propyi group,
isoprdpyl group, butyl group, isobutyl group, tert-butyl
group, pivaloyloxymethyl group, carboxymethyl group,
dimethylaminomethyl group, 1-(acetyloxy)ethyl group, 1-
(ethoxycarbonyloxy)ethyl group, 1-
(isopropyloxycarbonyloxy)ethyl group, 1-
(cyclohexyloxycarbonyloxy)ethyl group, (5-methyl-2-oxo-1,3-
dioxol—4—yl)methyi group, benzyl group, phenyl group, oO-

tolyl group, morpholinoethyl- group, N,N-

diethylcarbamoylmethyl group, phthalidyl group and the like.

The group that modifies the amino group includes
specifically tert-butyl group, docosanoyl group,
pivaloylmethyloxy group, alanyl group, hexylcarbamoyl group
pentylcarbamoyl group, | 3-methylthio-1-

(acetylamino)propylcarbonyl group, 1l-sulfo-1-(3-ethoxy-4-

~
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hydroxyphenyl)methyl group, (5-methyl-2-oxo-1,3-dioxol-4-
yl)methyl group, (5-methyl-2-oxo-1,3-dioxol-4-~

yl)methoxycarbonyl group, tetrahydrofuranyl group,
pyrrolidylmethyl group and‘the like.
[0131]

The term ‘'"pharmaceutical composition" includeé a
mixture comprising one or more active ingredients and one
or more pharmaceutically acceptable carriers, for example,
oral preparations such as tablet, capsule, granule, powder,
troche, syrup, emulsion suspension and the 1like or
parenteral preparations such as external preparation,
suppository, injection, eye drop, a preparation for
transnasal administration and a preparation for lung
administration and the like.

[0132]

Pharmaceutical compositions of the present invention
can be prepared by mixing suitably the compounds of formula
[I-W] or [I] or pharmaceutically acceptable salts thereof
with at least one pharmaceutically acceptable carrier and
the like according to conventional methods in the art of
medicinal preparations. Content rate of the compounds of
formula [I-W] or [I] or pharmaceutically acceptable salts
thereof in the pharmaceutical composition includes for
example, 0.1 to 100 %, preferably 0.1 to 70 % by weight in

the composition while it varies depending on dosage forms,
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dosage amounts and thé like.
[0133]
The term "pharmaceutically acceptable carriers"
includes all sorts of organic or inorganic carriers which
5 are commonly-used as a material for drgg formulations, such
as excipient, disintegrant, binder, fluidizer, lubricant
and the 1like for solid ©preparations and solvent,
solubilizing agent, suspending agent, tonicity agent,
buffering agent, soothing agent and the like for liquid
10 preparations. Such preparations may employ further
additives such as preservative, antioxidant, colorant,
sweetening agent and the like as necessary.
.[0134]
The term "excipient" includes for example, lactose,
15 white soft sugar, D-mannitol, D-sorbitel, cornstarch,
dextrin, microcrystalline cellulose,.crystalline cellulose,
carmellose, carmellose calcium, sodium carboxymethylstarch,
~ low substituted hydroxypropylcellulose, gum arabic and the
like.
20 [0135]

The  term "disintegrant” includes for example,
carmellose, carmellose calcium, carmellose sodium, sodium
carboxymethylstarch, croscarmellose sodium, crospovidone,
low substituted hydroxypropyicellulose,

25 hydroxypropylmethylcellulose, crystalline cellulose and the
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like.
[0136]
The term "binder™" includes for example,
hydroxypropylcellulose, hydroxypropylmethylcellulose,
5 povidone, crystalline cellulose, white soft sugar, dextrin,

starch, gelatin, carmellose sodium, gum arabic and the like.
-[0137]
The term "fluidizer" includes for example, 1light
anhydrous silicic acid, magnesium stearate and the like.
10 [0138]
.The term "lubricant" includes for example, magnesium
stearate, calcium stearate, talc and the like.
[0139]
The term "solvent" includes for example, purified
15 water, ethanol, propyleneglycol, macrogol, sesame o0il, corn
oil, olive o0il and the like.
[0140]
The term "solubilizing agent" includes for example,

propyleneglycol, D-mannitol, benzyl benzoate, ethanol,

20 triethanolamine, sodium carbonate, sodium citrate and the
like.
[0141]

The term "suspending agent" includes for example,
benzalkonium chloride, carmellose, hydroxypropylcellulose,

25 propyleneglycol, povidoné, methylcellulose, glyceryl
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monostearate and the like.
[0142]
The term "tonicity agent" includes for example,

glucose, D-sorbitol, sodium chloride, D-mannitol and the

like.
[0143]

The term "buffering agent" includes for example,
disodium hydrogen phosphate, sodium acetate, sodium

carbonate, sodium citrate and the like.
[0144]

The term "soothing agent" includes for example, benzyl
alcohol and the like.
[0145]

The term "preservative" includes for example, methyl
parahydroxybenzoate, ethyl parahydroxybenzoate, propyl
parahydroxybenzoate, chlorobutanol, benzyl alcohol, sodium
dehydroacetate, sorbic acid and the like.

[0146]

The term "antioxidant" includes for example, sodium
sulfite, ascorbic acid and the like.

The term "colorant" includes for example, food dye
such as Food Red No. 2 and No. 3, Food Yellow No. 4 and No.
5 and the like, B-carotene and the like.

[0147]

The term '"sweetening agent" includes for example
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saccharin sodium, dipotassium glycyrrhizate, aspartame and
the like.
[01438]
The pharmaceutical cbmpositions of the ©present
5 invention can be administered to human as well as mammals
other than human such as mice, rat, hamster, guiﬁea pig,
rabbit, cat, dog, pig, cattle, horse, sheep, monkey and the

like orally or parenterally such as locally, rectally and

intravenously. While the dosage amount may vary depending
10 on subject, disease, symptom, dosage form, route of
administration and the 1like, for example when it 1is

administered orally to an. adult patient with autoimmune
disease such as rheumatoid arthritis, psoriasis,
inflammatory bowel disease, multiple sclerosis and systemic

15 lupus erythematosus and the like, or allergic disease (body
weight: about 60 kg) the dosage amount of the present
invention compound of an active ihgredient ranges generally
from about 1 mg to about 1 g per day, which can be
administered once to several times.

20 [0149]

The compounds of formula [I-W] or [I] or
pharmaceutically acceptable salts thereof can inhibit RORy,
thereby they can be used as an active ingredient for
treating or preventing a disease such as autoimmune disease

25 such as rheumatoid arthritis, psoriasis, inflammatory bowel
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disease such as Crohn's disease and ulcerative colitis,
multiple sclerosis, systemic lupus erythematosus,
ankylosing spondylitis, uveitis, polymyalgia rheumatica,
and type I diabetes; allergic disease such as asthma; dry

5 eye; fibrosis; aﬁd metabolic‘disease such as diabetes.
[0150]

"Inhibit RORyYy" means that a function of RORy 1is
inhibited to make the activity therof disappear or reduced.
It includes, for example, the function of RORy is inhibited

10 according to Biological assay lAdescribed hereafter.
The preferred aspect of "Inhibit RORy" includeé
"Inhibit human RORy".
[0151]
The compounds of formula [I-W] or [I] or
15 pharmaceutically acceptable salts thereof can be used in
combination with other one or more medicament (hereinafter
called additional medicament(s)) according to methods
commonly used in the art of médidine, which is hereinafter
called combination use.
20 [0152]

The timing of administration of the compounds of
formula [I-W] or [I] or pharmaceutically acceptable salts
thefeof and additioﬁal medicament (s) is not limited and
they may be administered to a subject in a form of

25 combination drug or may be administered simultaneously or
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at regular intervals. In addition, the compounds of
formula [I-W] or [I] or pharmaceutically acceptable salts
thereof may be used as a kit comprising the pharmaceutical

composition of the present invention and additional

medicament (s) .

The dosage amount of the additional medicament(s) may
follow one employed in clinical pracﬁice, and may be
determined appropriately depending on subject, disease,
symptom, dosage form, route.of administration, timing of
administration, combination and the like. The mode of
additional medicament(s) is not 1limited as long as the
present invention compounds or salts thereof and the

additional medicament (s) are combined.

The additional medicament (s) include for example,

(1) a medicament for treating or preventing autoimmune
disease such as rheumatoid arthritis, psoriasis,
inflammatory bowel disease such as Crohn's disease and
ulcerative colitis, multiple sclerosis, systemic lupus
erythematosus, ankylosing spondylitis, uveitis, polymyalgia
rheumatica, and type I diabetes;

(2) a medicament for treating or preventing allergic
disease such as asthma;

(3) a medicament for treating or preventing metabolic

disease such as diabetes;
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(4) a medicament for treating or preventing dry eye;
and

(5) a medicament for treating or preventing fibrosis.

One to three medicament selected from the above (1) to
(5) may be employed in combination with the compounds of
formula [I-W] or [I] or pharmaceutically acceptable salts

thereof.

The medicament for treating or preventing autoimmune
disease includes, for example, methotrexate to treat or
prevent rheumatoid arthritis, and ciclosporin A and
methotrexate to treat or prevent psoriasis.

[0153]

Next, some exémples of processes for preparing the
compound of the present invention are shown as follows.
However, the processes for preparing the present invention
compound should not be limited thereto.

It is possible to modify the processes to carry out
the preparation more effectively, for example, introducing
a protecting group into a functional group followed by
deprotecting it in a subseguent step; using a precursor
having a functionai group in a step followed by converting
it to the desired functional group in a subsequent step;

exchanging the order of preparation methods or steps

N F
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thereof, even though not mentioned in these examples.

The workup after the reaction in each step can be
carried out by a commonly-used method, wherein the
isolation and purification may be carried out by a
conventional method selected = from crystallization,
recrystallization, distillation, separating, silicagel
chromatography, preparative HPLC and the 1like, or a
combination thereof, as appropriate.

A racemic form of the compound can be obtained by

“using an achiral compound as a material, ligand, or reagent,

or by mixing of enantiomers.
[0154]
The following abbreviations are used in the

preparation methods and Examples herein:

p-toluenesulfonyl group (pTs),
methanesulfonyl group (Ms)ﬁ
tert-butyldimethylsilyl group (TBDMS)
tert-butyldiphenylsilyl group (TBDPS)
trimethylsilyl group (TMS)
triethylsilyl group (TES)
trifluoromethanesulfonYIOXY group (OTE)
tert-butoxycarbonyl group (Boc)

benzyl group (Bn)

phenyl group (Ph)



CE-i3 OHCH3 1-13C\ A1 C H' e 0OCH3 /--OHCH3 HCC ON\ 1111 CH3 A

119

acetyl group‘(Ac)

n;butyl group (nBu)

tert-butyl éroup (tBu)

isopropyl group (iPr)
5 ethyl group (Et)

methyl group (Me)

lithium diisopropylamide (LDA)
diisobutylaluminum hydride (DIBAL)

10 l-ethyl—3-(3—dimethylaminopro§yl)carbodiimide hydrochloridé
(WSC+HC1)
1-hydroxy-1H-benzotriazole monohydrate (HOBt-'H;0)
tetrabutylammonium fluoride (TBAF)
1,8-diazabicyclo[5.4.0]Jundec-7-ene (DBU)

15 trifluoroacetic acid (TFA)
trifluoroacetic anhydride (TFAA)
1,1,3,3-tetramethyldisiloxane (TMDS)
Dess-Martin reagent (DMP)
lithium hexamethyldisilazide (LHMDS)

20
4-dimethylaminopyridine (DMAP)

2,2,6,6-tetramethyl-1-piperidinyloxy radical (TEMPO)

dimethylsulfoxide (DMSO)

25 N, N-dimethylformamide (DMF)
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tetrahydrofuran (THF)
N,N-dimethylacetamide (DMA)
hexamethylphosphoric triamide (HMPA)
[0155]
In the following schemes,

"x" is a leaving group such as halogen, and
trifluoromethanesulfonyloxy, preferably bromo, and iodine;

wpNin ig a protecting group for émine, and includes
for - example, tert-butoxycarbonyl group, and
benzyloxycarbonyl group, 'preferably tert—butokycarbonyl
group.

npOn  and "P°lr is a protecting group for hydroxyl
group, and includes for example, tert-butyldimethylsilyl
group, tert-butyldiphenylsilyl group, acetyl group, benzyl
group and the 1like, preferably tert-butyldiphenylsilyl
group, and benzyl group.

npr ig a protecting groupr for carboxyl group, and
includes for example, methyl group, ethyl group, tert-butyl
group, benzyl group and the like, preferably methyl group,
tert-butyl group, and benzyl group.

"AUX-H" 1is a chiral auxiliary reagent, and includes

for example (R)-4-benzyl-2-oxazolidinone, (S)-4-benzyl-2-
oxazolidinone, (R)—4—iéopropyl—2—oxazolidinone, (S)-4-
isopropyl-2-oxazolidinone, (4S,5R) -4-methyl-5-phenyl-2-

oxazolidinone, (4R, 58) -4-methyl-5-phenyl-2-oxazolidinone
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and the like, preferably (R)-4-benzyl-2-oxazolidinone, (S)-
4-benzyl-2-oxazolidinone.

"AUX" is a chiral auxiliary group.

"Q" is ‘a group comprising boron, zinc, tin or the like,

5 and includes for example, boronic acid, dialkoxybdroh,

halogeno zinc, and trialkyltin.

Each symbol is as defined in the abové [o1].
[0156]

Preparation method 1

Preparation method 1

. Rd1 RdZ
Rd‘l RdZ
G% . ~d O, -OH - o H*_de R®
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Re =C ,5alkyl ‘ ‘ Re =C . alky!
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[
10 Re =H

Each of the steps in the above Preparation method 1 is

as follows.
[0157]

Step 1
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Compound [I] (R° = C;.¢ alkyl group) can be obtained by
reacting Compound ([X-01] with Reactant [X-02] in the
presence of a condensing agent 1in a solvent under the
condition of a common amide bond formation reaction.

5 The solvent for the reaction includes for example,
hydrocafbon solvent such as benzene, toluene, xylene, and
hexane; halogenated solvent such as dichloromethahe,
chloroform, carbon tetrachloride, and 1,2-dichloroethane;
ethers solvent such as diethyl ether, tetrahydrofuran,

10 dioxane, 1, 2-dimethoxyethane, and diglyme; and polar
solvents such as N,N-dimethylformamide, dimethyl sulfoxide,
acetonitrile, and acetone, which may be used alone or as a
mixture of two or more. The preferred solvent for the
reaction includes methylene chloride, chloroform, and N,N-

15 dimethylformamide.

The condensing agent for the reaction iﬁcludes for
example, water-soluble carbodiimide (WSC*HCl: 1l-ethyl-3-(3-
dimethylaminopropyl)carbodiimidé hydrochloride), N,N -
dicyclohexylcarbodiimide (DCC), diphenylphosphoryl azide

20 (DPPA) , carbonyldiimidazole (CDI), and 0~ (7-
azabenzotriazole-1-yl1l)-N,N,N’,N’, -tetramethyluronium
hexaflﬁorophosphate (HATU) . As appropriate, 1l-hydroxy-1H-
benzotriazole monohydrate (HOBt . H,0), 4-
dimethylaminopyridine (DMAP), N,N-diisopropylethylamine and

25 the like may be added. The preferred condensing agent for
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the reaction  includes a mixture of water-soluble
carbodiimide (WscC . HC1: l-ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride) and 1-
hydroxy-1H-benzotriazole monohydrate (HOBt -+ HyO) and a

5 - mixture of . O0-{7-azabenzotriazole-1-yl)-N,N,N’,N’,6 -
tetramethyluronium hexafluorophosphate (HATU) and N,N-
diisopropylethylamine.

The reaction temperature generally ranges. room
temperature to about 120°C, preferably room temperature to

10 about 100°C.

The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.

Alternatively, in the above amidation reaction,
compound [I] (R® = C;.¢ alkyl group) can be prepared by the

15 reaction of an acid halide or mixed acid anhydride of
compound [X-01] with compound [X-02].

The acid halide of compound [X-01] can be derived by
the reaction of an carboxylic acid of compound [X-01] with
thionyl chloride, oxalyl chloride etc. wherein a catalytic

20 amount of N,N-dimethylformamide may be added.

The mixed acid anhydride of compound [X-01] can be
derived by the reaction of a carboxylic acid of compound
[X-01] with ethyl chlorocarbonate eté.

[0158]

25 Step 2
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Compound [I] (R°® = hydrogen) can be obtained from
Compound [I] (R° = Ci.¢ alkyl group) in a solvent under the

condition of a common ester hydrolysis reaction. The ester
hydrolysis reaction may be carried out under the alkaline
5 or acidic condition.

The Dbase for the alkaline condition includes for
example, an agueous solution of alkali metal hydroxide such
as lithium hydroxide, sodium 'hydroxide, and potassium
hydroxide. The preferred base for the reaction includes

10‘ aqueous sodium hydroxide, and aqﬁeous lithium hydroxide.
The acid for the acidic condition includes for example,
hydrochloric acid, hydrobromic acid, sulfuric acid, and
trifluorocacetic acid. The preferred acid for the reaction
includes hydrochloric acid, hydrobromic acid, and
15 trifluorocacetic acid.

The solvent for the reaction includes for example,
hydrocarbon solvent such as benzene, toluene, xylene, and
hexane; alcohols solvent such as methanol, ethanol,
isopropyl alcohol, and tert-butanol; halogenated solvent

20 such as  methylene chloride, chloroform, carbon
tetrachloride, and 1,2-dichloroethane; etheré solvent such
as diethyl ether, tetrahydrofuran, dioxane, 1,2-
dimethoxyethane, and diglyme; esters solvent such as ethyl
acetate, methyl acetate, and butyl acetate; acetic acid,

25 and water. The preferred solvent for the reaction includes
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methanol, ethanol, methylene chloride, chloroform,
tetrahydrofuran, toluéne, acetic acid, and water.

The reaction temperature generally ranges about 0°C to
120°C, preferably room temperature to about 100°C.

The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.
[0159]
Preparation method 2

The case of that the 5-membered ring is isoxazole:
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[0160]

Preparation method 2A
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Preparation method 2 A
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Step 3 Br
[X-12] [X-13]
[0161]
Step 1

Compound [X-11]] can be obtained by the reaction of
5 Compound [X-10] with N, O-dimethylhydroxylamine or
hydrochloride thereof in the presence of a condensing agent

in a solvent.
The solvent for the reaction includes for example,
hydrocarbon solvent such as benzene, toluene, xylene, and
10 hekane; halogenated solvent such as methylene chloride,
chloroform, carbon tetrachloride, and 1,2-dichloroethane;
ethers solvent such as diethyl ether, tetrahydrofuran,
dioxane, 1,2-dimethoxyethane, and diglyme; and polar
solvents such as N,N-dimethylformamide, dimethyl sulfoxide,
15 acetonitrile, and acetone, which may be used alone or as a
mixture of two or more. The preferred solvent for the

reaction includes methylene chloride, chloroform, and N,N-
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dimethylformamide.
The condensing agent for the reaction includes for

example, water-soluble carbodiimide (WSC-HCl: l-ethyl-3-(3-

dimethylaminopropyl) carbodiimide hydrochloride), N,N' -
dicyclohexylcarbodiimide (DCC), diphenYlphosphoryl azide
(DPPA), and carbonyldiimidazole (CDI). As appropriate, 1-
hydroxy-1H-benzotriazole monohydrate (HORt + Hy0), 4-

dimethylaminopyridine (DMAP) and the like may be added.
The preferred condensing agent for the reaction includes a
mixture of watér—sdluble carbodiimide (WSC-'HCl: 1l-ethyl-3-
(3-dimethylaminopropyl) carbodiimide hydrochloride) and 1-
hydroxy-1H-benzotriazole monohydrate (HOBt * H,0) and a
mixture of water-soluble carbodiimide (WSC-HCl: 1-ethyl-3-
(3-dimethylaminopropyl) carbodiimide hydrochloride) and 4-
dimethylaminopyridine (DMAP) .

The reaction temperature generally ranges room
temperature to about 120°C, preferably room temperature to
about 100°C.

The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 déy.

[0162]
Step 2

Compound [X-12] can be obtained by reacting Compound

[X-11] in.the presencé of a reducing agent in a solvent.

The solvent for the reaction includes for example,



nontoxi c salt of the present invention conmpound, for 5exanple, include
salts formed wth inorganic acid, organic acid, inorganic base, organic
base, anmino acid and the |like. The inorganic acid salts include for
exanple, salts 105 fornmed with hydrochloric acid, nitric acid, sulfuric
aci d, phosphoric acid, hydrobromc acid @ the |ike. The organic
acid salts include for exanple, salts forned with oxalic acid, maleic acid,
- citricacid, fumaric 5 acid, lactic acid, malic acid, succinic acid,
tartaric acid, acetic acid, trifluoroacetic acid, gluconic acid, ascorbic
aci d, net hayegoichabion sbdvemenzenksalst drfnzeis d, tPLvknenesyllfemsi,.c aedd and

the |ike. The salts formed with inorgani c base include for
10exanpl e, hegdinem shkipgpobasdi wokadnt caladi umssahéthyhgnesiam salds,
ammoni um salt and the |ike. The salts fornmed with organi c base

i ncl ude forhéxawtloensal tsribon mee tuwadh atildd anend, etdndiarhIwroethane;
di ethyl am ne, trinethylamne, triethylam ne, ethanol am ne, diethanol am ne,

15t ri et hanghametecaidydsnadiansaen &&i afbyaroxwreidy | )raiiyladdruran,
cycl ohexyl am ne, dicycl ohexylam ne, N, N -di benzyl ethyl enedi am ne,

guani di ne, dpykdagiiene, 1pbcalimBehoshethifie, Ci shoni AL ymegl wiiiké andyt heel i ke.
20The salts formed with amno acid include for exanple, salts formed with

~lysine, argisigng1AsPasti gsagi dh xghyeandc agd doangotbe | ikR preferreqg Such
salts can be formed by reacting conpounds of fornmula [I-W or [I] with

;ggg?g?Lg ?g&%enQrQQQLF base, 2oLPPLEANI ¢ nRGlLte O GEARL! d A h@ERAO acid
chloride, chloroform, hexane, and tetrahydrofuran.
The reducing agent for the reaction includes for
10 example, diisobutylaluminum hydride, and lithium aluminium
hydride. The preferred reducing ggent for the reaction
includes diisobutylaluminum hydride.
The reaction temperature generally ranges about -78°C
to room temperature, preferably about -78°C to 0°C.
15 The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.
[0163]
Step 3
Compound [X-13] can be obtained by reacting Compound
20 [X-12] with carbon tetrabromide in the presence of
triphenylphosphine in a solvent.
The solvent for the reaction includes for example,
hydrocarbon solvent such as benzene, toluene, xylene, and

hexane; halogenated solvent such as methylene chloride,

25 chloroform, carbon tetrachloride, and 1,2-dichloroethane;



106 conventional nethods. [0126] = - The term "solvate" refers to the
conpounds of formula [I-W or [I] or pharmaceutically acceptable salts

t hereof 5which coordinate to the sol vent nol ecul es, and al so incl udes
hydr at es. Such sol vates are preferably pharpmaceutically acceptable

sol vat es. Such sol vate incIudesforexanpl%%%drate,ethanolsolvate,

di met hyl sul f oxi de sol vate and the |ike of conpounds of 10formula [I-W or
[1] or pharnaceutically acceptable salts thereof. The specific exanple
~includes henlhydrate nonohydr at e, di hydrate_or nnno(ethanol)solvate of

conpounds &F f@ﬁﬁmﬁf[qokme%ﬁ TW?ho?snﬁh@ﬁ?ﬁﬁa@éh@FwyiﬁQHﬁQ%Q fofgiran,

conmpounds of formula [I-W or [I], 2 / 3(ethanol)solvate of
15di hydr oc ALeKPaE : ofltﬂedsaﬁﬁh@ﬁﬁethénﬁvkeam$uéﬁéﬁdmvate§hé§ﬁ-U@aﬁrdﬁ%ced
according to conventional methods. [0127] In addition, the

conpounds skeflohdre [dr WS o2 PiktrHeg mﬁmiwpv®¥i@@yeof'ﬁhﬁmﬁﬁeﬁeﬁ%ﬁd
exanpl e, the conpounds of 20fornmula [I-W or [I] can exist in E or Z forns
or cis or spamsntsorfenrs ashgeonedctitonsonmercdudibr edvwdrerntche ocotporiatse of
formula [I-W or [I] which have asymmetric carbon atons include enantioners
and deast echopeiigeas asideheakseners according to said asymmetric carbon
atonms. 25Besi des, the conpounds of formula [I-W or [I] which have 107

axi al chiralityTheclrngde St eatguRiSupeCcoedengll 9 Fandeaxiadowhi+adddy. In
sonme cases, tautonmer may be included. Therefore, the present invention
includes akb a@bothesegrserans yardbsltktowesd hey@pfremperature.

The reaction time generally ranges about 30 minutes to
3 days, preferably about 30 minutes to 1 day.
10 [0164]

Preparation method 2B



al pha position Re ON Yd2 1e01,(1.3cyo ( ) nd Gb- 13/° Re2 ycRc 0 5UM Wen
a specific configuration, especially,of geonetric isoner or of the
asynmetric carbon atom of the al pha position fromthe 5-nenbered ring not

i ndi catedindicated in the structural forpula such-as formula [I- 10 W or
[1], the conpounds of the structural forhtfa includes all of isoners such
as geonetric isoners (cis or trans isoners) and stereoisoners (E or Z
forms) , and m xtures thereof. When the structure of conpounds
i s predictable based 15on the starting material such as an optically-active
conpound, the internediate or the synthesis process, such structural

formul a neaB t he @redictab e structure. [0128]
reparation method 2 B Qe INn2O .
AUX-H [x23] 4 R
, [X-21] - ot
N 0 1(C‘) P
o JO*P o O-—PM AUX Yd--(a }nd
a1
HO)K/Y yne AUX/U\/Y(” L ( "ﬂYc/‘\H'FO\Rc
X201  eramq [X- DY 0
[ I step1  [X22] Step 2 [X-24]

. [¢]
) oH o —J,O—-—P
1
AUX Y"wJ ) ne aux— oY ) n?
. c (Qc1 ) nCZ
R T
| 0 ©

Step 3 Step 4
[ X-25] [X-26]
- _O0—FP°
o—FP°
HO Yﬂ() nd O d
H,C. Y‘*-‘J ) nd
nczo : f?l
é “R° Hsc,o (Y net )ncz o
Step 5 Ste Y
- p6
[ X-27 ] 0
)
One example of AUX-H: ()\f7
[X-21] Noyy
[0165]
Step 1

Compound [X-22] can be obtained by the reaction of

5 Compound [X-20] with Reactant [X-21] in the presence of a

condensing agent in a solvent.



108. In addition, the conpound of formula [I-W or [I] may be | abel ed
with one or nore isotopes such as 3H, 14C, 35S and the |ike. Besides, the

conmpound of forrmula [I-W or [I] also includes an isotopic conpound thereof
wherein one 5or nore 11-1 are replaced with 2H(D). [0129]

Theconmpoundsof fornul a[ I -Wor[ 1] or r%%haceutlcally accept abl e
salts.thereof are preferably purified to be substantively pure, nore
preferably 80% or 10purer. [0130] According to the present invention,

prodrugs of conpounds of forrmula [I-W or [I] may al so be a useful

medi ci ne. The "phedreglvent usat hehei rreafteren t dnclsdger i vari veeamfle he
present invention conpound having a chemcally or netabolically
deconposabhgdgpoapponhiscilwwdrow shehi akeramtzeptmar neckueneal xgdenei, t yangon
hydr ol ysi's, solvolysis, or other deconpositions under physiol ogical

condi ti onsherawkeyo, hahdganytaisasdkeventcogplodX asnnectiegl e26 witillohictsls

ot her than coval ent bonds or a salt. Prodrugs can be used for exanple, for
i nprovi ng ahserptbef, of coriedn adritHastylatiidr or ahar getd-if dieraljteeinesi te. A
nodi fied site includes highly reactive functional groups in the present

i nventi on geABRENASo16HER asubydraxylaosompL 280 H0X e tHz0Mfir Xl gr oup,
thiol group and the like. 109 - The group that nodifies the hydroxyl

group incl ydeg,gpeci fi Cﬂdﬁn@%ﬂe&{% PL@aRi onyd g BHRP, !aﬁebUtp\HDQr
group, pival oyl group, pal mtoyl group, benzoyl group, 4- et hyl benzoyl

group, di ”EEWEB@EbQGB)ﬁ' 2" QHR- dlﬁne@ 'EHJ&%”E ﬁll ytio%\{hf%ﬁ sulfo

group, alanyl group, fumary droup an the I I'n a t1"on, 3-(sodi um

car boxyl at SEBEE&?XH@ OUE‘aldzfééFhe S oui Qﬁ% rh%%?%%t Q¥£ arbopyl 9 qup And

the like are al'so inc ud i es he carboxyl "group

i ncl udes s ec fi aII nethyl graou et hyl u r opyl LSO yl
group, but@ﬁ Sro%p gsobuty?rgroup ter b8?§?P%¥%%% EEFVa oyloxyrrg;teD

r oup? ‘i"’“ AR B3ty AP DO AT CUBLTEL4F s oROBSPORYBar BAY 1) Qty'hyl
group, &cyclohexylox Qarbonyloxy)ethyl group, (5-nethyl-2-oxo0-1, 3-

di oxo1l- 4 y }W@FHVF groapidsenzyl group, phenyl group, otolyl group,

nmor phol i noet h I roup,
P y g cégden51ng agent for the reaction includes for

example, water-soluble carbodiimide (WSC-HCl: l-ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride) , N,N" -

15 dicyclohexylcarbodiimide (DCC), diphenylphosphoryl azide
(DPPA), and carbonyldiimidazole (CDI). As appropriate, 1-
hydroxy-1H-benzotriazole monohydrate (HOBt - H0), 4-
dimethylaminopyridine (DMAP) and the 1like may be added.

The preferred condensing agent for the reaction includes a

20 | mixture of water-soluble carbodiimide (WSC-HCl: 1l-ethyl-3-
H(3—dimethylaminoprbpyl)carbodiimide hydrochloride) and 1-
hydroxy-1H-benzotriazole monohydrate (HOBt * H,0) and a
mixture of water-soluble carbodiimide (WSC-HCl: 1l-ethyl-3-
(3—dimethylaminopropyl)carbodiimide hydrochloride) and 4-

25 dimethylaminopyridine (DMAP) .



20di et hyl car banoyl net hyl group, phthalidyl group and the |ike: The
group that nodifies the am no group includes specifically tert-butyl group,
docosanoyl group, pival oyl nmethyl oxy group, alanyl group, hexyl carbanoyl
group, pentyl carbanmoyl group, 3-nethylthio-1- 110 hydroxyphenyl) net hyl
group, (5-nethyl-2-oxo-1, 3-di oxol-4- 132

yl ) met hyl gr oup, ( 5- net hyl - 2- oxo- 1, 3- di oxo1l- 4-

yl ) met hoxycar bonyl gr oup, t et r ahydr of ur anyl group, pyrrolidyl nethyl group and
the like. 5[0131 The term "pharmaceutical conposition” includes a
m xture conprisifR§ onteaftheone demperatipred gensraidyonerangedr e Toom

phar maceutically acceptable carriers, for exanple, oral preparations such
as tabl et, teapsubéurgr anulahoypowdze ¢ C 10ptedeheblgyropm erRutipRirat Lss pEnsSi on
and the |like or parenteral preparations such as external preparation,
supposi t or ypounj eobican, eye drop, a preparation for transnasal

adm nistration and a preparation for lung adm nistration and the |ike.

15[ 0132] Phar recettiopal ig@npesieliaans, ofaridee RIRSEN3J mAeiid«an wan be
prepared by m xing suitably the conpounds of formula [I-W or [I] or

phar mgceut zcabkk¥, apeepladla ysalbuitt hemgof Mt ly=at. | east one

phar maceuti cal y acceptable carrier and 20 the I'ike according to
conventionqblggghods in the art of nedicinal preparations. Content rate of
t he conpounds of forrmula [I-W or [I] or pharnmaceutically acceptable salts
t her eof insgg? phar maceuti cal conposition includes for exanple, 0.1 to 100
1,-, preferablfy 0.1 to 70 % by weight in 25the conposition while it varies
dependi ng on do r age_a n I|k ]

The ternl"pharnggg Ppga I 5%%%pg§§1qgcag?#%r§éarm#h eS a ?aég%§§ éﬁ
organi c or norgag|c>g%£ﬁ|ers whj

Compo with ﬁeactant [X-23] in the presence of a
10 base in a solvent.

The sélvent for the reaction includes for example,
hydrocarbon solvent such as benzene, toluene, xylene, and
hexane; ethers solvent such as diethyl ether,
tetrahydrofuran, dioxane, 1,2-dimethoxyethane, and diglyme;

15 polar solvents such as N,N-dimethylformamide, dimethyl
sulfoxide, acetonitrile, and acetone, which may be used
alone or as a mixture of two or more. The preferred
solvent for the reaction includes tetrahydrofuran.

The base for the reaction includes for example, sodium

20 hexamethyldigsilazide, lithium hexamethyldisilazide, and
lithium diisopropylamide (LDA). The preférred base for the
reaction includes sodium hexamethyldisilazide and lithium
hexamethyldisilazide.

The reaction temperature generally ranges about -78°C

25 to 50°C, preferably about -78°C to room temperature.



5 are comonl y-used as a material for drug fornulations, such as excipient,
di sintegrant, binder, fluidizer, lubricant and the like for solid
preparations and sol vent, solubilizing agent, suspending agent, tonicity
agent, buffering agent, soothing agent and the like for liquid 10
preparations. Such preparations may enpl®33further additives such as
preservative, antioxidant, colorant, sweetening agent and the |ike as
necessary. [0134] The term "excipient" includes for exanple, |actose, 15
white soft sugar, D-mannitol, D-sorbitol, cornstarch, dextrin,

m crocrystal | i n€hgelegicssen &ipst gieneraldel IANgss, adwmutreld bIEEHRSEQ ose
cal cium sodi um carboxynet hyl starch, | ow substituted

hydr oxypr opy Be#lsl, uposdé ergivyardout 30d mimsiteiskg¢o 20[@E35] The term

"di sintegrant”includes for exanple, carnellose, carnellose cal cium
carnel | ose [¢adi7dm sodi um car boxynet hyl starch, croscarnel |l ose sodi um
crospovi done, |ow substituted hydroxypropyl cellul ose, 112 like. [0136]
Thet er ni' bi sdep" zncl udesf or exanpl e,

hydr oxypr opyl cel | ul ose, hydr oxypr opyl net hyl cel | ul ose, 5povi done, crystalline
cel l ubose, whit ecablunsiugar; 28extddm, bet apEbaigedathn, reaorelll o058 st um

gum arabic and the like. -[0137] . The term "fluidizer" includes for
exanpl e, | bghtearhvndr ogsosh ! izt ¢ G, compaasuN st ear atigy aad ddierdritke.
10[ 0138] The term "l'ubricant” includes for exanple, nmagnesium

stearate, gakel URhet egratecciabc gpduphepdi kes [9130nzy1 group, the
pfotecting group may be removed Dby the catalytic
hydrogenation reaction under normal pressure or medium

10 pressure (for example, 3 atm).

The catalyst for the catalytic hydrogenation reaction
includes for example, palladium on activated carbon,
palladium hydroxide, and Raney mnickel. The preferred
catalyst for the reaction includes palladium on activated

15 carbon, and palladium hydroxide.
| The solvent for the catalytic hydrogenation reaction
includes for example, alcohols solvent such as methanol,
ethanol, isopropyl alcohol, and tert-butanol; esters
solvent such as ethyl acetate, methyl acetate, and butyl
20 acetate; ethers solvent such as diethyl ether,
tétrahydrofuran, dioxane, 1,2-dimethoxyethane, and diglyme;
acetic acid, and water, which may be used alone or as a
mixture of two or more. The preferred solvent for the
reaction includes methanol, ethanol, ethyl acetate, and

25 tetrahydrofuran.



The term "solvent" includes for exanple, purified 15water, ethanol,

propyl enegl ycol, macrogol, sesane oil, corn oil, olive oil and the |ike.
[ 0140] The term "sol ubilizing agent” includes for exanple,

propyl enegl ycol, D-mannitol, benzyl benzoate, ethanol, 20triethanol am ne,
sodi um carbonate, sodiumcitrate and the3% ke. [0141] The term

"suspendi ng agent” includes for exanple, benzal koniumchloride, carnell ose,
hydr oxypr opyl cel | ul ose, 25propyl enegl ycol , povi done, net hyl cel | ul ose, gl yceryl
113 ronostearate and the [jike. [0142] The term"tonicity agent”
includes for ex&hpl e, *eptck¥e, BVBBH NS sodPBAFEALEr | FEPFEHandi T8 and
the 5like. [0143] The term "buffering agent” includes for exanple,
di sodi um hyempgeatphes phatdogodi Ui Ge ebet ee T 3RHY UNPERr BERREEATEEE (HA
citrate and the |ike. 10[0144] The term "soot hing agent” includes for
exanpl e, beheyt ape6hol and the |ike. [0145]
The reaction time generally ranges about 30 minutes to
5 7 days, preferably about 1 hr to 5 days.
[01l68]
Step 4
Compound [X-26] can be obtained by introducing the
prbtecting group P° into Compound [X-25] in a solvent.
10 ~  When the protecting group P° is a silyl group,
Compound [X-26] can be obtained by using silylation agent
in the presence of a base.
The solvent for the reaction includes for example,
esters solvent such as ethyl acetate, methyl acetate, and
15 butyl acetate; ethers solvent such as diethyl ether,
tetrahydrofuran, dioxane, 1,2-dimethoxyethane, and diglyme;
and polar solvents such as N,N-dimethylformamide, dimethyl
sulfoxide, acetonitrile, and acetone, which may be used
alone or as a mixture of two or more. The preferred
20 solvent for the reaction includes N,N-dimethylformamide.
The base for the reaction includes for example,
triethylamine, pyridine, and imidazole. The preferred base
for the reaction includes imidazole.

The silylation agent for the reaction includes for

25 example, tert-butylchlorodiphenylsilane, tert-



The term "preservative" includes for exanple, nethyl 15

par ahydr oxybenzoat e, ethyl parahydroxybenzoate, propyl parahydroxybenzoat e,
chl orobut anol , benzyl al cohol, sodi um dehydroacetate, sorbic acid and the
| i ke. [0146] The term "antioxi dant” includes for exanple,

sodi um 20sul fite, ascorbic acid and the ¥ike. The term "col orant”

i ncludes for exanple, food dye such as Food Red No. 2 and No. 3, Food
Yellow No. 4 and No. 5 and the like, p-carotene and the |ike. [0147] 25The
term "sweet eni ng. agent” includes for exanple 114 saccharin sodi_um

di pot assi URPEYyERLPRPAATEERYd Sl BRRe andtPe | iteat PytAgLmes Ry 1silyl

phar maceuti cal conpositions of the present 5 invention can be adm ni stered
to human asraéluoxemgiharnesudthantehan Theraprebehrad mildwlataen legestter,
gui nea pig, rabbit, cat, dog, pig, cattle, horse, sheep, nonkey and the

| i ke orall §ouor thar easetabhy isgdhdas kecal-byptyledtlariofiphenivitidwersousl| y.
Wi | e the dosage anmobunt may vary depending 10 on subject, disease,
synpt om dosageTher mreaut ronf ddmpeirsttnets ongandrieféyl | keandes examm e
when it is admnistered orally to an adult patient w th autoi nmune di sease
such as rheamptoeduaet o tEHRUPSIOT0 BS) Sprefétanint popmbavepetiasease to
multiple sclerosis and system c 15 | upus erythematosus and the |ike, or

al l ergi c diabeasesbpbady wei ght: about 60 kg) the dosage anobunt of the
present invention conpound of an active ingredient ranges generally from
about 1 ng to abputrdadtpen dake Wehehatay Rerady Rither ed eneRitsy seyeral
times. 20[0149] Theconpoundsofformulal[l-WO[ I Jor pharnmaceutically
acceptable3sag§§1tggé§ggagq9 LehiLbi § RORy o yhereby they can be used as an
active ingredient for treating or preventing a disease such as autoi mmune
di sease 253y¢Rops rheurmtoid arthritis, psoriasis, inflammtory bowel

10 Step 5
Compound [X-27] can be obtained by hydrolysis reaction
of Compound [X-26] in a solvent under the commonly-used
condition. The hydrolysis reaction may be performed under
the alkaline or acidic condition.

15 The base for the alkaiine condition includes for
example, an agqueous solution of alkali metal hydroxide such
as lithium hydroxide, sodium hydroxide, and potassium
hydroxide; and inorganic peroxide such as lithium peroxide,
poﬁassiunl peroxide, and sodium peroxide. The preferred

20 base for the reaction includes lithium peroxide.

The acid for the écidic condition includes for example,
hydrochloric acid, acetic acid, hydrobromic acid, sulfuric
acid, trifluorocacetic acid, and p-toluenesulfonic acid
monohydrate. The preferred acid for the reaction includes

25 + hydrochloric acid, acetic acid, and p-toluenesulfonic acid



115 di sease such as Crohn's disease and ul cerative colitis, multiple
sclerosis, system c |upus erythematosus, ankylosing spondylitis, uveitis,
pol ynyal gi a rheunmatica, and type | diabetes; allergic disease such as
asthma; dry 5eye; fibrosis; and netabolic_di sease such as di abetes. [0150]
"Inhibit RORy" means that a function of Ry is inhibited to make the
activity therof disappear or reduced. It includes, for exanple, the
function of RORy is inhibited 10according to Biological assay 1 described
hereafter. The preferred aspect of "Inhibit RORy" includes "Inhibit
human RORy MCRPSYSHR Efheconpoundsof fornul a[ 1 -Wor[1]or ~ 15 pharnaceutical |y
acceptabl e salts thereof can be used in conbination with other one or nore
medi cament ( her &b¢af fetVvenr| dPradéhei oredchredh camsitydss AesorekaPio

met hods commonly used in the art of nmedicine, which is hereinafter called
conbi nat i ohvdgeca2@otus5x}lvent sThk wisnilepagnadntalsenat i etyleshne heand
conpounds of formula [I-W or [I] or pharmaceutically acceptable salts

t her eof antiexdaiet;i ormlcotedi camsol{shti s snath | | ast etheahdinidiey netyhdxeol,

adm nistered to a subject in a formof 116 at regular intervals.In
addi t bon, tisepcomydundscbboul arfd - Ve rar- Huthnerl ;phaairagenttedl | yo heaept abl e
salts thereof may be used as a kit conprising the pharmaceuti cal

conposi ti ogueh t heapr esemdtHyivaid | oncandrddd,t i onahlbpedoeanent (Sdxrbon

The dosage anmobunt O the additional medicanent(s) nmay foll ow one enpl oyed

in clinicakepraehiegidand d/Ry Dbes det hbPEEdtARRE OPERaLeLY Ltapanti Ng.on
subj ect, disease, synptom dosage form route of administration, timng of

as diethyl ether, tetrahydrofuran, dioxane, 1,2-
dimethoxyethane, and diglyme; polar solvents such as N,N-
10 dimethylformamide, dimethyl sulfoxide, acetonitrile, and
acetone; acetic acid, and water, which may be used alone or
as a mixture of two or more. The preferred solvent for the
reaction includes tetrahydrofuran, and water.
The reaction temperature generally ranges about -30°C
15 to 80°C, preferably about 0°C to room tempefature.
The reaction time generally ranges about 30 minutes to

3 days, preferabiy about 30 minutes to 1 day.

[0170]
Step 6

20 Compound [X-28] can be obtained by the reaction of
Compound [X-27] with N, O-dimethylhydroxylamine or

hydrochloride thereof in the presence of a condensing agent
in a solvent.
The solvent for the reaction includes for example,

25 hydrocarbon solvent such as benzene, toluene, xylene, and



10 adm ni stration, conbination and the |like. The node of additional

medi canent (s) is not limted as long as the present invention conpounds or
salts thereof and the additional nedicanment(s) are conbi ned. 15The
addi ti onal nedi canment(s) include for exa Ie (1) a nedicament for
treating or preventing autoi nmune 1

di seasesuchasrheumat oi darthritis, psoriasis, inflamuatory bowel disease such
as Crohn's disease and ul cerative colitis, multiple sclerosis, systenic

| upus 20eryt hemat osus, ankyl osi ng spondylltls uveitis, polynyal

rheurmmt | cahexvdeypbalogpaBEeds; Solvent (sych imedi BakBNLeRer @h%@f%%@ or

preventing allergic disease such as asthng, (3) a nedicanent
for treati mglorgiicewent cagboet ate! Hac D5 ke e asdc HL 23-di elbbvreethdng;
(4) a nedicanent for treating or preventing dry eye; and (5) a

medi canment eftdrerts eabilrgnar prehentbngdiebhpdi setBhéne toethakedneficanment
selected fromthe above (1) to (5) may be enployed in conbination with the
conpounds dfickemayl a 1)2Wimethokyethphar maeeid i cailyyymaeceptzaldd e salas
thereof . 10The nedi canent for treating or preventing autoi nmune di sease

includges, fswmmlicHTRihor nexainee i1, 1f Sataidd) Bk tEEUsRL Bbide,
arthritis, and ciclosporin A and nethotrexate to treat or prevent

psoriasis. g[QE33]i thaNeXt oD £XP) egnobhphagessended dRRAdNG he
conpound of the present invention are shown as follows. However, the

processes Qb RfRPaLENGUNEPr e | Nveld | R e¢anpPaUNds Sheth d ek bene

limted thereto.
reaction includes methylene chloride, chloroform, and N,N-

dimethylformamide.

10 The condensing agent for the reaction includes for
example, water-soluble carbodiimide (WSC-HCl: l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride), N,N" -
dicyclohexylcarbodiimide (DCC), diphenylphosphoryl azide
(DPPA), and carbonYldiimidazole (CDI). As appropriate, 1-

15 hydroxy-1H-benzotriazole monohydrate (HOBt + H0), 4-
dimethylamindpyridiné (DMAP) and the 1like may be added.
The preferred condensing agent for the reaction includes a
mixture of water-soluble carbodiimide (WSC-HCl: l-ethyl-3-
(3-dimethylaminopropyl) carbodiimide hydrochloride) and 1-

20 hydroxy-1H-benzotriazole monohydrate (HOBt * H;O0) and a
mixture of water-soluble carbodiimide (WSC-HCl: 1l-ethyl-3-
(3-dimethylaminopropyl) carbodiimide hydrochloride) and 4-
dimethylaminopyridine (DMAP) .

The reaction temperature generally ranges room

25 ‘temperature to about 120°C, preferably room temperature to



It is possible to nodify the processes to carry out 20 the preparation
nore effectively, for exanple, introducing a protecting group into a
functional group followed by deprotecting it in a subsequent step; using a
precursor having a functional group in a step followed by converting it to
the desired functional group in a subseqtht step; 25exchanging the order
of preparation nethods or steps 118 thereof, even though not nentioned in
t hese exanpl es. The workup after the reaction in each step can be
carried out by a commonly-used nmethod, wherein the isolation and
purificati 8RolhylB8°€Earried out by a

5convent i onal net hodsel ect edf roncrystal li zation, recrystallization,
distillation, séparaepagioni tioegalenchnedint c@rEssy ahpudp Sfatmiivaiter Cand

the like, or a conbination thereof, as appropriate. A racemc
form of the dewpoupndefamabéyobtauted By TOusi Wgvan achiral conpound as a
material, ligand, or reagent, or by m xing of enantioners. [0154] The

foll owi ng dbbreyi ations are used in the preparation nethods and Exanpl es
herein: 15 p-tol uenesul fonyl group (pTs), nethanesul fonyl group (M),
tert-butyl direpahyksohyhmeghodp 2CTBDVS) tert - butyl di phenyl silyl group (TBDPS)
20trinmethylsilyl group (TMS) triethylsilyl group (TES)



trifl uoronet hanesul f onyl oxy group (OTf)
benzyl group (En) 25phenyl group (Ph)

(nBu) tert-butyl group (tBu) isopropyl
group (Me) ,
(DI BAL) 101- et hyl - 3- (3-di net hyl am nopro

l'i thium diisopropyl am de (LDA

tert-but oxycarbonyl group (Boc)
119 acetyl group (Ac) n-butyl group
group (iPr) Sethyl group (Et) methyl
di i sobutyl al um num hydri de
$J car bodi i mi de hydrochl ori de

(WBC. HC1) 1- hydroxy- 1H benzotri azol e nonohydrate (HOBt - H20)
t et rabut yl ammoni um fl uori de (TBAF) 1, 8-di azabicycl o[5. 4. 0] undec-7-ene (DBU)
15trifluoroacetic acid (TFA) trifluoroacetic anhydride (TFAA)

1,1,3, 3- te”?ﬁ%tapﬂd%l SJE‘%—@B@) gI\/DS) Dess-Martin reagent (DWVP) lithium

hexarret hyl di azl
/\/Br
] o—p°
o Doyl e J
[X-13] P /&Y ) e
Ra ( ret Ry o (Lknm
[X-28] Step 1 YC/L\)W/ R /L\ﬂ/
O-N o0—p°
\ Y‘ﬂfj/)nnI
R®

(\ et re2
\)\Y°/k\k“/0‘R°.
o)

[X-34]

O OH
=

o]
[ X-36]
Rd1
H,N—YZ— R%
R R4 R R% ' RY! R%
[ X-37] H
ouy O NYE R Gige O© E—Y‘“‘QR“
R \\ Y‘” ) of Rds Rd4 R G? béc d—j)rf‘ Rds Rd4
( I’f1 / \Eﬁﬂ 2
L)\ /"\K/O\ ¢ Rb : YC/L%?]/O\RC
Step 7 [ X-38] 0 Step 8 0
(1]
Re =C , alkyl
??_Gd : O—N
_%JGbGi\:;’4§/ﬂ\\\_ Re =H
f ,

[0172]



4-di net hyl am nopyri di ne (DVAP) 2, 2, 6, 6-tetranet hyl - 1-pi peri di nyl oxy radi cal
(TEMPO) di net hyl sul foxi de (DMSO) 120 tetrahydrofuran (THF)
N, N- di et hyl acet am de (DMA) hexanet hyl phosphoric triam de (HWA) [0155] 5In
the foll ow ng schenes, is a leaving group such as hal ogen, and
trifluoromet hanesul fonyl oxy, preferably b#8Bnmp, and i odi ne; upN u
is a protecting group for am ne, and incl udes
f orexanpl e, tert - but oxycar bonyl group, and 10benzyl oxycar bonyl group, o
preferably tert-butoxycarbonyl group. up0" and "poi" is
a protecti ®§S§ dup for hydroxyl group, and includes for exanple,
tert-butyldinmethylsilyl group, tert-butyldi phenylsilyl group, aqetyl group,
benzyl 15group &ethpchvend i k¥; 39t efeerabby tadrttaimed/| Biyphsry | sebykignoupt and
benzyl group. upCn is a protecting group for carboxyl
group, and Complcuohes ¥r28kamiltd;, @enbylindgr ol¥p, 13t hyh dgrimippreeehckutyt
group, benzyl group and the like, preferably nethyl group, 20tert-butyl
group, andbberzyin gr a;dlvent. "AUX-H' is a chiral auxiliary reagent, and
includes for -exanple (R)-4-benzyl-2-oxazolidinone, (S)-4-benzyl-2-
oxazolsi di none, (Re 4sb308h0PYEL2- @XAZOé &k NN, inDl1Ates for example,
hydrocarbon solvent such as benzene, toluene, xylene, and
hexane; halogenated solvent such as methylene chloride,
chloroform, carbon tetrachloride, and 1,2-dichloroethane;
and ethers solvent such as diethyl ether, tetrahydrofuran,

10 dioxane, 1,2-dimethoxyethane, and diglyme, which may be
used alone or as a mixture of two or more. The preferred
solvent for the reaction includes tetrahydrofuran, toluene,
methylene chloride, and hexane.

The base for the reaction iricludes for example,

15 butyllithium, methyllithium, ethylmagnesium bromide,
lithium diisopropylamide (LDA) and the like. The preferred
base for the reaction includes butyllithium, and 1lithium
diisopropylamide (LDA).

The reaction temperature generally ranges about -78°C

20 to 50°C, preferably about -78°C to room temperature.

The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.
[0173]
Step 2

25 Compound [X-31] can be obtained by the reaction of



121 and the like, preferably (R)-4-benzyl-2-oxazolidinone, (S)-

4- benzyl- 2- oxazolidinone. "AUX" is a chiral auxiliary group. "Q is
a group conprising boron, zinc, tin or the like, 5and includes for exanple,
boroni c acid, dial koxyboron, hal ogeno zinc, and trialkyltin. Each synbol is
as defined in the above [01]. [0156] Prepétation nethod 1 Preparation
nmethod 1 OStep 10 [ X-01 ][Il Ro =Cl4al kyl Ro =calkyl 0 Ra-Ga ' Gb R Step 2
0

Cdmpound [X-30] with O-methylhydroxylamine or hydrocﬁloride
thereof in a solvent.
The solvent for the reaction inciudes for example,
alcohols solvent such as methanol, ethanol, and isopropyl
5 alcohol; hydrocarbon solvent such as benzene, toluene,
xylene, and hexane; halogenated solvent such as methylene
chloride, chloroform, carbon tetrachloride, and 1,2-
dichloroethane; ethers solvent such as diethyl ether,
tetrahydrofuran, dioxane, 1,2-dimethoxyethane, and diglyme;
10 and polar solvents such as N,N-dimethylformamide, dimethyl
sulfoxide, acetonitrile, and acetone; water, and pyridine,
which may be used alone or as a mixtﬁre of two or more.
The preferred solvent for the reaction includes methanol,
ethanol, pyridine, tetrahydrofuran, toluene, methylene
15 " chloride, and hexane.
The reaction temperature generally ranges about -10°C
to 50°C, preferably about 0°C to room temperature.
The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr ﬁo 1 day.
20 (0174]
Step 3
Compound [X-32] can be obtained by the cyclization
reaction of Compound [X-31] in ﬁhe presence of halogen or
organohalide in a solvent.

25 The solvent for the reaction includes for example,



10 [1] Ro =H Each of the steps in the above Preparation nethod 1 is
as follows. [0157] Step 1 122 Compound [I] (Rc = Cl1-6 al kyl group)
can be obtained by reacting Conpound [X-01] with Reactant [X-02] in the
presence of a condensing agent in a solvent under the condition of a conmon
am de bond formation reaction. 5 The solvent for the reaction includes for
exanpl e, hydrocarbon sol vent such as benké#he, toluene, xylene, and hexane;
hal ogenat ed sol vent such as dichl oronet hane, chl orof orm carbon

tetrachl oride, and 1, 2-di chl oroet hane; ethers solvent such as diethyl

ether, tetrahydrofuran, 10 dioxane, 1, 2-di nethoxyethane, and diglyne; and
pol ar solv osgatroms ¢ lventt meuhl feor negnzene di reflhphesulfyderde, and
acetonitrile, and acetone, which may be used alone or as a m xture of two
or nore. Thexanef;er hedogehuértl fovltdet r easth orsi nakudesenet hyhemeide,
chloride, chloroform and . N, Ar- 15di net hyl f or mam de. The condensi ng
agent for tdmdoredetimn tacbafdes ftraexamlds, wahar - 508 i e terdoehd mé de
(WBC—HCl 1-et hyl - 3- (3- dinmet hyl am nopropyl ) carbodi i m de hydrochl ori de),

Ar, Ar' - di etelealzexgbcaehedi kutkde égxxaleﬂhﬁhe”y&ﬁ@EBFWEﬁﬁ%aﬁydﬁgfuran,
20(DPPA) car bonyl di i m dazol e(CDI ), and

azabenzot r igazelkerl - yi) 2 NiMhdtndkyet RinaMELRE W ﬁ% aphasphat e
(HATU). As appropriate, 1-hydroxy-1H benzotrlazolenono drate(HCBtHZO) 4-

di et hyl amigpepyri dide (Malm&mébmgmaey' et @iln%r@hyq and;. 2t e; ki ke may

be added. The preferred condensing agent for
acetonitrile, and acetone, which may be used alone or as a

mixture of two or more. The preferred solvent for the

reaction includes acetonitrile, and methylene chloride.

10 The halogen or organohalide for the reaction includes
for example, bromine, iodine, N-bromosuccinimide, N-
iodosuccinimide, and iodine monochloride. The preferred

halogen or organohalide for the reaction includes iodine,
and iodine monochloride.
15 : The reaction temperature generally ranges about -10°C
to 50°C, preferably about 0°C to room temperature.
The reaction time generally ranges about 30 minutes to
3 days, preferably about 30 minutes to 1 day.
[0175]
20 Step 4
Compound [X-34] can be obtained by the reaction of
Compound [X-32] with Compound [X-33] in the presence of a
metal catalyst in a solvent.
Wheni Compound [X-33] is alkylboronic -acid or

25 arylboronic acid, the "boronic acid" moiety thereof is



the reaction includes a m xture of water-soluble carbodiimde (WC HCJ :

1- et hyl -3-(3- dinmethyl am nopropyl ) carbodii m de hydrochl oride) and 1-

hydr oxy-/ H benzotri azol e nonohydrate (HOBt H20) and a 5 m xture of

0- (7-azabenzotriazole-1-y1)-N,N,N , N ,- tetranethyl uroni um

hexaf | uor ophosphate (HATU) and N, Ardiisoptdpyl et hyl ami ne. The
reaction tenperature generally ranges roomtenperature to about 1200C,
preferably roomtenperature to 10about 100C. ‘The reaction tine
general ly ranges about 30 mnutes to 3 days, preferably about 1 hr to 1
day. bRrPretfaticiél L taal & Her adoves Rt dabreRofeadidoprdGHTUMd 31] (Rc
= Cl1-6 al kyl group) can be prepared by the 15reaction of an acid halide or
m xed aci desgtkydr thersoiconpodsd [Orr@Pung t hiXcddoundd X-a0®ylzinc dhe
acid halide of conmpound [X-01] can be derived by the reaction of an

car boxyl i caavildiok conpouemt [ X- 4] wiikyinagrssiwhl opirde,ayatadnaeddwr i de
etc. wherein a catalytic 20anmount of N, Ar-di net hyl formam de may be added.
The mi xed aebdeanhydr itthe Afikeompguibe [Wé<@l] can be derived by the reaction
of a carboxylic acid of conpound [X-01] with ethyl chlorocarbonate etc.

[ 0158F 25Step 2Th&24solvent Camounde| |ted&Reien hydicQaeR)s casrbeohisisaed
from Conmpound [I] (Rc = C1-6 al kyl group) in a solvent under the condition
of a conmmoayasbearbydr dySient eaGthOls BenAsier byutneh¥si xyneaet,i andmy be
carried out under the al kaline 5or acidic condition. The base for the
al kal i ne ceegbhkon i ncinkles fogoexanpl e, Arraquegss sahkihgn of adikal |

nmet al hydroxi de such as |ithium hydroxi de, sodi um hydroxi de, and potassium

hydroxi de. cLhespieleiadhase dahd he neanhiamdadules 10aacous1 A um

hydr oxi de, and aqueous |ithi um hydroxi de. The acid for the acidic
condition i des, -f +. hydroghlerq. eh :n;{%[ m i
sul furic a??g%%angotlgeﬁ@égr%gggti )(é%ac?\;c}.ﬁ'fjhlgnegc?l f efr re n%?{eg fgdrﬁﬁl%yl

reac&bon iQ%ﬁ%@%ﬁd@¥d%%éﬁéﬁﬂé%i‘é}*aﬁémﬁ88£8ﬁé? Qﬁ&dWa%QQ, which may

be used alone or as a mixture of two or more. The
preferred solvent for the reaction includes N,N-
dimethylformamide.
The metal catalyst for the reaction includes for
15 example, a palladium catalyst ' such as
bis (triphenylphosphine)palladium(II) dichloride, and 1,1 -
bis (diphenylphosphino) ferrocene-palladium(II) dichloride,
preferably bis(triphenylphosphine)palladium(II) dichloride.
The metal catalyst for the reaction also includes é
20 nickel catalyst such as [1,2-
bis (diphenylphosphino)ethane]lnickel (II) dichloride, and
nickel (II) acetylacetonate, and an iron catalyst such as
iron(III) chloride.
As appropriate, a base or an inorganic salt may be

25 added.



15trifl uoroacetic acid. The solvent for the reaction includes for
exanpl e, hydrocarbon sol vent such as benzene, toluene, xylene, and hexane;
al cohol s sol vent such as net hanol, ethanol, isopropyl alcohol, and
tert-butanol; hal ogenated sol vent 20 such as net hyl ene chl ori de,
chloroform carbon tetrachloride, and 1,2 %ichl oroethane; ethers sol vent
such as diethyl ether, tetrahydrofuran, dioxane, 1,2- dinethoxyethane, and
di gl yne; esters solvent such as ethyl acetate, nethyl acetate, and butyl
acetate; acetic acid, 25and water. The preferred solvent for the reaction
i ncludes 125 nﬁpﬁamﬁ%%n%%nbﬂ?ﬁﬁﬁﬁypeﬁ@%ﬂcﬁQﬂeFEﬁléﬁéﬁéﬁ@P includes
tetrahydrofuran, toluene, acetic acid, and water. The reaction
t enper at ur 8ogerrstanple r andkalabmata0C pbosRPDELeprafdy abby bmamtasfienat ur e
to about 100C. 5The reaction tinme generally ranges about 30 mnutes to 3
days, prefehabphagboutlkafii tmetidldaprbodb3®] sPoépasatscohi umetdradbchaflee case
of that the 5-nenbered ring is isoxazole: [0160] Preparation nethod 2A

and potassium carbonate; alkali metal acetate such as

5 sodium acetate; and fluoride salt such as cesium fluoride

and the like, preferably tripotassium phoSphate.

The reaction temperature generally ranges about -10°C
to 150°C, preferably about 0°C to 100°C.

The reaction time generally ranges about 30 minutes to

10 -3 days, preferably about 1 hr to 1 day.
[0176]
Step 5

Compound [X-35] can be obtained by removal of the

protecting group P° from Compound [X-34] in the presence of
15 tetrabutylammonium fluoride (TBAF) in a solvent.

The solvent for the reaction includes for example,
alcohols solvent such as methanol, ethanol, isopropyl
alcohol, and tert-butanol; esters solvent such as ethyl
acetate, methyl acetate, and butyl acetate; hydrocarbon

20 solvent such as benzene, toluene, xylene, and hexane;
ethers solvent such as diethyl ether, tetrahydrofuran,
dioxane, 1,2-dimethoxyethane, and diglyme; polar solvents
such as N,N-dimethylformamide, dimethyl sulfoxide,

acetonitrile, and acetone; acetic acid, and water, which

25 may be used alone or as a mixture of two or more.



126 Preparation nmethod 2 A0 ROH Step 1 [XX1 0] O H3' Rats/ 0, CH3 [ X-11
]

145

The preferred solvent for the reaction includes
methanol, ethanol, ethyl acetate, tetrahydrofuran, acetic
acid, and water.

The reaction temperature generally ranges about -10°C

5 to 150°C, preferably about 0°C to 80°C.
The reaction time geherally ranges about 30 minutes to
5 days, preferably about 1 hr to 3 days.
[Ol7f]
Step 6
10 Cbmpound [X-36] can be obtained by the reaction of
Compound [X-35] in the presence of an oxidant in a solvent.

The oxidant for the reaction includes for example,

2,2,6,6-tetramethyl-1-piperidinyloxy radical (TEMPO) ,
potassium permanganate, aqueous hydrogen peroxide,
15 pyridinium dichromate, and chromium oxide. The preferred

oxidant for the reaction includes 2,2,6,6-tetramethyl-1-
piperidinyloxy radical (TEMPO).

‘Alternatively, Compound ([X-36] can be prepared by
obtaining an aldehyde derived from Compound [X-35], and the

20 oxidant for the reaction includes for example, pyridinium

dichromate (PDC), pyridinium chlorochromate (PCC), and
dimethyl sulfoxide (DMSO) activated by oxalyl chloride,
Dess-Martin reagent, and sodium chlorite.

The solvent for the reaction includes for example,'

25 halogenated solvent such as methylene chloride, chloroform,



Step 2 [ X-12 ][ X-13 ] [0161] Step 1 Conpound [ X-11] can be obtai ned
by the reaction of 5 Conpound [X-10] wi th N, O-di net hyl hydr oxyl am ne or
hydrochl ori de thereof in the presence of a condensing agent in a solvent.
The solvent for the reaction includes for exanple, hydrocarbon sol vent such
as benzene, toluene, xylene, and 10 hexsh®; hal ogenat ed sol vent such as
nmet hyl ene chl oride, chloroform carbon tetrachloride, and '
1, 2-di chl or oet hane; - et hers sol vent such as diethyl ether, tetrahydrofuran,
di oxane, 1, 2-di net hoxzet hane, and dig grre and_pol ar sol vents such as
N, N- di et hﬁﬁf-’BPﬁam Bes rﬁFH%Pﬁﬂffiesul fexfde, 1 156t 0P EP¢ Hernand fldtore,
whi ch may be used alone or as a mxture of two or nore. The preferred :
sol vent fofolNentea4Glonaisnciieley hetitficdne earvrhr@rothranof skimxamsl N, Ar-
127 di met hyl f or mami de. The condensing agent for the reaction includes
for exanpl &, 2ndttmetbokisltdacar bogid niddg IYWBCHQoldr etstpdlvedit § 3such  as
di met hyl am nopr opyl ) car bodi i m de hydrochl ori de),

N,N-dimethylformamide, dimethyl sulfoxide, acetonitrile,

5 and acetone; and water, which may be used alone or as a
mixture of two or more. The preferred solvent for the
reaction includes methylene chloride, chloroform,

tetrahydrofuran, acetonitrile, and water.
The reaction temperature generally ranges about -10°C
10 to 150°C, preferably about 0°C to 80°C.
The reaction time generally ranges about 20 minutes to
5 days, preferably about 1 hr to 3 days.
[0178]
Step 7
15 Compound [X-38] (R® = Ci.¢ alkyl groﬁp) can be obtained
by the reaction of Compound [X-36] with Reactant [X-37] in
the presence of a condensing agent in a solvent under the
céndition of a common amide bond formation reaction.
The solvent for the reaction includes for example,
20 hydrocarbon solvent such as benzene, toluene, xylene, and
hexane; halogenated solvent such as methylene chloride,
chloroform, carbon tetrachloride, and 1,2-dichloroethane;
ethers solvent such as diethyl ether, tetrahydrofuran,
dioxane, 1,2-dimethoxyethane, and diglyme; polar solvents

25 such as N,N-dimethylformamide, dimethyl sulfoxide,



5 di cycl ohexyl carbodi i m de (DCC), diphenyl phosphoryl azide (DPPA), and
carbonyl dii m dazole (CDI). As appropriate, 1- hydroxy-1H benzotri azole
nonohydrate (HOBt HO, 4- dinethylam nopyridine (DVAP) and the |i ke may be
added. The preferred condensi ng agent for the reaction includes a 10

m xture of water-sol uble carbodiinide (WBEHCL: 1-ethyl-3(3

- di et hyl am nopr opyl ) carbodi i m de hydrochl ori de) and 1-

hydr oxy-/ H benzotri azol e nonohydrate (HOBt H20) and a m xture of

wat er - sol ubl e carbodi i m de (WSCHC1: 1-ethyl-3-

( 3- di met hy RERILABALESHIE) c & BodRicRit@aShy HGEH FRivddr afpd-alone or as a

15di nmet hyl am nopyri di ne ( DVAP) . The reaction tenperature generally
ranges roomikénper aiir ¢wco abomorE20C, Teef prabeyredoradlsiper afare tlee about
100C. The reaction tinme generally ranges about 30 minutes to
203 days, peefttdabl yrablowges] tethyldnelaghlppiél] Shépr2form, aCohpdulid

[ X-12] can be obtai ned by reacting Conpound [ X-11] in the presence of a
reduci ng adgenethyldosalawerte.. 25The sol vent for the reaction includes for
exanpl e, 128 hydrocarbon sol vent such as benzene, tol uene, xylene, and
hexaneg; hal ogenahed sohientisgclrgsmtmetbyl eties chleardtden chholofiesmf@ar bon
tetrachl oride, and 1, 2-di chl oroet hane; and ethers solvent such as diethyl
ether, tetgabyghef Uk@er -3H@NN@arboridinRiopyst hrne, and gl ymes - whi ch
may be used alone or as a mxture of two or nore. The preferred sol vent for
the reacti gapRglddes SR Bvians gl or higroehherokesm hexape, and
t et rahydr of uran. "The reducing agent for the reaction includes for

10exanpl e, sdi-i,s gg%ql i ; ri de; d lighi |4 JU drd he
preferred 9353%?%3’ageﬁ#ﬁ%ﬁﬁ%ﬁgg$éagﬁquﬁruﬁ%%ﬁi?g%éﬁgﬁgﬁ%%%R&nﬁ%ﬁﬁ%
hydri de. he reacgti ener al anges ut -78G 40 room
tenperaturéPPgﬁgferablgggggﬁ%§a$§éigggg&? 15Théb¥£gétion %?ﬁﬁ geﬁgsgfly

rangﬁ% about %%ngbg%ﬁgio %—1-yl)-N,N,N’,N’,—tetramethyluronium

aza
hexafluorophosphate (HATU). As appropriate, l-hydroxy-1H-
benzotriazole monohydrate (HOBt . H,0) , 4 -

dimethylaminopyridine (DMAP), N}Nldiisopfoleethylamine and
the like may be added.

15 The preferred cdndensing agent for the reaction
includes a mixture of water-soluble carbodiimide (WSC-HCl:
l—ethyl—B—(3—dimethylaminopropyl)darbodiimide
hydrochloride) and 1-hydroxy-lH-benzotriazole monchydrate
(HOBt * H,0) and a mixture of O-(7—azabenzotriazole—1—yl)—

20 N,N,N”,N’,-tetramethyluronium hexafluorophosphate (HATU)
and N,N-diisopropylethylamine.

[0179]
The reaction temperature generally ranges room
temperature to about 120°C, preferably room temperature to

25 about 100°C.



3 days, preferably about 1 hr to 1 day. [0163] Step 3 Conmpound

[ X-13] can be obtai ned by reacting Conpound 20[ X-12] wi th carbon
tetrabromide in the presence of triphenyl phosphine in a solvent. The
solvent for the reaction includes for exanple, hydrocarbon solvent such as
benzene, tol uene, xylene, and hexane; hat®yenated sol vent such as nethyl ene
chl oride, 25chloroform carbon tetrachloride, and 1, 2-dichl oroethane; 129
and et hers solvent such as diethyl et her, tetrahydrofuran, dioxane,

1, 2- di net hoxyet hane, and diglyme, which _may be used alone or as a mixture
of two or nore. Wﬁerﬁﬁéﬁéppe&lm PERE TG Yt RE@NSELC BRI S i ISV RS (ehe,

nmet hyl ene 5chl ori de, and hexane. The reaction tenperature generally
ranges aboat 4238¢ psefereblyr aberablly abé® 10625 room t enper at ur e.

The reaction tine generally ranges about 30 mnutes to 3 days, preferably
about 30 mlAduBEs to 1 day. 10[0164] Preparation nmethod 23 130 Preparation
nethod 2 B

Step 8

5 Compound [I] (R°® = hydrogen) can be obtained from
Compound [X-38] (R® = C;.¢ alkyl group) in a solvent under
the condition of a common ester hydrolysis reaction. The

ester hydrolysis reaction may be perforﬁed under the
alkaline or acidic condition.

10 The base for the alkaline condition includes for
example, an agueous solution of alkali metal hydroxide such
as lithium hydroxide, sodium hydroxide, and potassium
hydroxide. The preferred base for the reaction includes
agueous sodium hydroxide, and agqueous lithium hydroxide.

15 : The acid for the acidic condition includes for example,
hydrochloric acid, hydrobromic acid, sulfuric acid, and
trifluorocacetic acid. The preferred acid for the reaction
inéludes. hydrochloric acid, hydrobromic acid, and
trifluorocacetic acid.

20 The solvent for the reaction includes for example,
hydrocarbon solvent such as benzene, toluene, xylene, and
hexane; alcohols solvent such as methanol, ethanol,
isopropyl alcohol, and tert-butancl; halogenated solvent
such as methylene chloride, chlorcform, carbon

25 tetrachloride, and 1,2-dichloroethane; ethers solvent such



AUX-H [ X-21] 00 Y1 ) nd HOAUx-k./Ycnt [X-20]Step 1[X-22 ] O(OH AUX- Yd1(11

nd

10

15

20

O vclL ) nd ( ncinao yC 1Rc 0 j X-27 ]
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as diethyl ether, tetrahydrofuran, dioxane, 1,2-
dimethoxyethane, and diglyme; esters solvent such as ethyl
acetate, methyl acetate, and butyl acetate; and polar
solvent such as acetic acid and water. The preferred
solvent for the reaction includes methanol, ethanol,
methylene chloride, chloroform, tetrahydrofuran, toluene,
acetic acid, and water.

The reaction temperature generally ranges about 0°C to
120°C, preferably room temperature to about 100°C.

The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.

[0181]

In Step 1 of Preparation method 2B, a racemic form of
[X-21] may be used to give Compound [I] (Rc = hydrogen)
which is in racemic form as a final product.

[0182]
Preparation method 3

The case of that the S5-membered ring is isoxazole:

,G{“Gd O\N
—-—-Gf X ‘éc\ = \ |
G -

‘The case of that Y° is single bond or alkylene.



O(OP H3C,Nyd1(1 ) nd osirlRO Step 5 Step 6 One exanpl e of
AUX-H: X-211 [0165]
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Preparation method 3C 0 o—P C

Preparation method 3 A

P Br -
/;k HRV’\/ . n” n°2
R* TOH '

.Br
[X50]
Preparation method 3 B o ‘
ow&:—:a A_UXJ\L\ | i~ dez
ne H o/ d3
O\/(/)ncz /(’\2\/ e G G N—Y—'\\ SR
[ X-43] be &g ynt R¥ R

o . n
o e
Oy 0P o 0—F° O P [ _
I J o
" Q v )n“__, ac Y=t ) no .

X/Yd_(‘ ) né AUX e wncz G?.Gu O-N
[ X-44} S/\)\/ e Vs *p0 —Gbe_éc\: .-7\*
—_—
[ X-45] [ X-47] /
[0183]
Preparation method 32
Preparation method 3 A
0 0
A)J\ a)J\ /CHs
R OH R rr
Step 1 o)
“CH,
O B
RE/U\_H — Ra/ﬁ/ r
Step 2 Step 3 Br

The preparation method 3A may be performed in

similar manner to that described in Preparation method 2A.

[0184]

Preparation method 3B

a



Step 1 Compound [ X-22] can be obtained by the reaction of
5Conmpound [ X-20] with Reactant [X-21] in the presence of a condensi ng agent
in a solvent. 131 The solvent for the reaction includes for exanple,
hydr ocar bon sol vent such as benzene, tol uene, xyl ene, and hexane;

hal ogenat ed sol vent such as net hyl ene cﬂlorlde chl orof orm carbon
tetrachloride, and 1, 2-dichloroethane; 5 ethers solvent such as diethyl

et her, tetrahydrofuran, dioxane, 1,2-dinmethoxyethane, and diglynme; and
pol ar solvents such as N, N—dinethylfornanide di mret hyl sul f oxi de,
acetonltrllqg,,re + ALy ¥ ch may be used alone or as a mxture of two
or nore. The pre erre so vent for the 10reacti i ncl udes net hyl ene

chl oride, chl orof @ neN, Ar - di met hyl f or mam _ge, The condensi ng
agent for the reacf%%;a?gcludes for exanpl e, Whter-soluble car bodi i m de
(WBC- HC1: 1-ethyl - 3<L§;+4,nethylanlnopropyl)carbo

Wh9 e2©yq;ochlor|de)

N'W 15 di cycl ohexyl carbodi i m de (g%%z dlphen¥ ph sphoryl P azi de (DPPA),
and car bonyl di i m dazolxo( CDI) . prlate hydroxy /FFbenzotrlazoIe

monohydrate (HOBt H20), 45 dlnethylanlnopyrldlne ( DVAP) aig/@hmfllke may

be added. The preferred condensi ng agent f he. ¢ eactd on jrcludes a
20m xture of r sol wok®e “sar bodi i m de ( 1: 1A@; ¥ sagLl

(3-di net hyl am gg pyl ) carbodi i 'de hydroc rdede) and 1-

hydr oxy-/ H benz trlazole nn HoBE  [H20) and a QAN

wat er - sol ubl e gar dllnld CHC1: 1 et
(3- d|nethylanlnogropyl)carbo i mi de hydrocﬁF@ﬁﬁde) and (491
25di et hyl am nopyri di ne (DNAP) The reaction tenpes cu+e°
generally ranges roomtenp rattiIfﬁ.about 120C, preferaBly ro
t enperature to about 1oqg yne The reaction th ney* hy ranges
about 30 m nutes to 53 days, preferably about 1 hr to day. [0166]
n'=1 (Yne nez O
Step 4 ( P po Step 5 He” g s
[ X-46] [ X-47]

[0185]
Step 1
Compound [X-41] can be obtained by the reaction of
5 Compound [X-40] with a benzyl halide in the presence of
base in a solvent.

The solvent for the reaction includes for example,
hydrocarbon solvent such as benzene, toluene, Xylene, and
hexane; and ethers solvent such as diethyl ether,

10 tetrahydrofuran, dioxane, 1,2-dimethoxyethane, and diglyme,
which may be used alone or as a mixture of two or more.
The preferred solvent for the feaction includes toluene.

The base for the reaction includes for exaﬁple, an

aqueous solution of alkali metal hydroxide such as lithium

15 hydroxide, sodium hydroxide, and potassium hydroxide. The



Step 2 - Conpound [ X-24] can be obtained by the reaction of
Compound [ X-22] with Reactant [X-23] in the presence of a 10base in a

sol vent . The solvent for the reaction includes for exanple,

hydr ocar bon sol vent such as benzene, toluene, xylene, and hexane; ethers
sol vent such as diethyl ether, tetrahydr&b@ran, dioxane,

1, 2-di net hoxyet hane, and diglyne 15 pol ar solvents such as

N, Ar - di net hyl f ormam de, di net hyl sul foxide, acetonitrile, and acetone,
whi ch may be used alone or as a mxture of two or nore. The preferred

sol vent foPreHeresct i Basencliftes £Ber alRRGTIRTAN. 1TiFé UbeSe fRPtapeium
reaction includes for exanple, sodium 20 hexanet hyl di silazide, |ithium
hexanet hyl diysiticazidgs, and |ithium diisopropyl anm de (LDA). The preferred
base for the reaction includes sodi um hexanet hyl di silazide and |ithium
hexarnet hyl di si | &hiede. reaction temfdmatencti grrisrygidnat uraengeser akbym
ranges about -78C 25to0 50C, preferably about -78C to roomtenperature. 133
The reacti ernideratgerertal |absangesoabpuprd@etbbliesdam T aaysratums etabl y
about 30 mnutes to 1 day. [0167] Step 3 5Compound [ X-25] can be obtai ned
by rempval a@louthe sprat.ecti ng group P3- from Conpound [ X-24] in a solvent.
When the protecting group Po' is a
benzyl group, theepreibretidig tgrn@qué@&ﬂqyefmg%ﬂs bdite st ¥iEEs to
hydr ogenati on reacti on under normal pressure or nmedi um 10pressure (for
exanmpl e, 3ialy rgz¥ refei®16AtAINS 1 ofy the 1cq§aa_1>}yt| ¢ hydrogenation
reaction |ncIu es P exanple pal | adi um on acti‘vated carbon, pall adium
hydr oxi de, §$aney ni ckel . The preferred catalyst for the reaction

i ncl udes paIIa um on activated 15carbon, and pal |l adi um hydr oxi de.

The sol vent; for .the catalytic hydrogenatlon reaction includes for exanple,
al cohol s solv nt such as net hanol, ethanol, isopropyl alcohol, and

tert-hutanol; e Iv t ch,_as thyI acet a nmet.h acet at g, ’
butyIta 20 acet at%té)%1 ey s%gbff ntcasnuc Jtrh%/% gyhetrhé/t 5@?5%3}8%@5%

di oxane, 1, 2- dlnethOégeHgane and dl%ﬁége acetlc aC|d and water, which
may be usedHPGHE%r % n %thr 828F e. TThEDBr BFESFEGSs et for

the reaction includes nethanol, ethanol, ethyl acetate and
condensing agent 1n a solvent.

The sclvent for the reaction includes for example,

hydrocarbon solvent such as benzene, toluene, xylene, and

15 hexane; halogenated solvent such as methylene chloride,

chloroform, carbon tetrachloride, and 1,2-dichloroethane;

ethers sclvent such as diethyl ether, tetrahydrofuran,

dioxane, 1,2—dimethoxyethane, and diglyme; and polar

solvents such as N,N-dimethylformamide, dimethyl sulfoxide,

20 acetonitrile, and acetone, which may be used alone or as a

mixture of two or more. The preferred solvent for the

reaction includes methylene chloride, chloroform, and N, N-
dimethylformamide.

The condensing agent for the reaction includes for

25 example, water-soluble carbodiimide (WSC'HCl: l-ethyl-3-(3-



25t etrahydrofuran. 134 The reaction tenperature generally ranges
roomtenperature to about 100C, preferably roomtenperature to about 80C.
The reaction tine generally ranges about 30 minutes to 57 days, preferably
about 1 hr to 5 days. [0168] Step 4 Conpound [ X-26] can be obtained by

i ntroducing the protecting group P into Eohpound [X-25] in a solvent. 10
When the protecting group Pis a silyl group, Conpound [ X-26] can be
obtained by using silylation agent in the presence of a base. The
solvent for the reaction includes for exanple, esters solvent such as ethyl
acetate, nBiRgLh¥éananepraryl) rarbedylinidet at ehyéraehsossfigent sdeHVas

di et hyl ether, tetrahydrofuran, dioxane, 1, 2-dinethoxyethane, and diglyne;
and pol ar dékyehpbexsydhazboNiNmdideet HPICKOr madiigdergilipdtdsdhaetlf od idis
acetonitrile, and acetone, which may be used alone or as a m xture of two
or nore. THBPPAef erned c203winpelti fmordatdele e@€RIbn i Bsl agpsopriate, 1-

N, Ar - di et hyl f or mam de. . The base for the reaction includes for

exanpl e, ffhﬁ/@kb)&ﬁ/a_ﬁ?{?@enﬂb&&dia&@leandm'bﬂbﬂ$aela€_e Thenpref err gdopase 4.or the
reaction includes imdazol e. he silyl ation agent for the

react on i aehedaglhnindbexagphe, t(emarhutylac Mihey adikeheny! Id anmidert- 135
but yl chl or odi net hyl si | ane, andt ert - butyl di net hyl si | yl
The preferred condensing agent for the reaction
~includes a mixture of water-soluble carbodiimide (WSC-HCl:
l-ethyl-3- (3-dimethylaminopropyl)carbodiimide
hydrochloride) and 1-hydroxy-I1H-benzotriazole monohydrate
10 (HOBt * H,0) and a mixture of water-soluble carbodiimide
(WSC -+ HC1: l-ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride) and 4-dimethylaminopyridine (DMAP) .
The reaction temperature generally  ranges room
temperature to about 120°C, preferably room temperature to
15 about 100°C.
The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.
[0187]
Step 3
20 Compound [X-45] can be obtained by the reaction of
Compound ([X-43] with Reactant [X-44] in the presence of a
base in a solvent. |
The solvent for the reaction includes for example,

hydrocarbon solvent such as benzene, toluene, xylene, and

25 hexane; ethers solvent such as - diethyl ether,



trifluoronmethanesul fonate. The preferred silylation agent for the reaction
i ncl udes tert-butyl chl orodi phenyl silane. The reaction tenperature generally
ranges room Stenperature to about 100C, preferably roomtenperature to
about 80C. The reaction tine generally ranges about 30 mnutes to 3
days, preferably about 1 hr to 1 day. [04%%] 10Step 5 Conpound [ X- 27]
can be obtained by hydrolysis reaction of Conpound [X-26] in a sol vent
under the comonl y-used condition. The hydrolysis reaction may be perfornmed
under the alkaline or acidic condition. 15The base for the al kaline

condi tion fREKradFsroduraranplioxame adueods msdihivethsinel leaid daeglame;

hydr oxi de such as |ithium hydroxi de, sodium hydroxi de, and potassi um

hydr oxi de; aadd dodenyass kveerpxsdeh sash NadV -{ditreitiny Lfermeamdee , p ot dassti hym

per oxi de, and sodi um peroxi de. The preferred 20base for the reaction

i ncl udes | stifomiger,oxadetonitriTde aidl heoetthe, acwldichcargi t ben uswd udes
for exanple, hydrochloric acid, acetic acid, hydrobromc acid, sulfuric
acid, trifhtoneaceti @sackd, mbrtupet dienesul Honimomreci d nDRehysheterrekhe
preferred acid for the reaction includes 25hydrochloric acid, acetic acid,
~and pstol ugsesehtomice atied rehd3® idRNalydideds tetrahydthgweinvent for the
reaction includes for exanple, hydrocarbon sol vent such as benzene,

toluene, xylenerhansaRexane tdCohals 30 e RIeh Ry Bihand . &3dane!
5i sopropyl al cohol, and tert-butanol; hal ogenated sol vent such as net hyl ene

chlori de, ﬁ@&%&%&ﬁ&ﬁbi%&ﬁ%%&d%@tr%ﬁﬂﬂﬁ&ﬂe,h@&gmétﬁyQEQQEQB%?bQQmaaﬁ&her$

sol vent such as di éthyl ether, tetrahydrofuran, dioxane, 1,

di met hoxyetl@%ﬂ,el.&g?agii%;o%%) 'Sla]&g'd%.r O‘Z@A‘ée.“t Srrﬁe”ﬂlflegf%xl}rﬁ bast for the .

di met hyl f or mam ( oxi acetonit e, acetone; acetic
IR AR N L e R
10 hexamethyldisilazide.
The reaction temperature generally ranges about -78°C
to 50°C, preferably about —78°C to room temperature.
The reaction time generally ranges about 30 minutes to
3 days, preferably about 30 minutes to 1 day.
15 [0188] |
Step 4
Compound [X-46] can be obtained by hydrolysis reaction
of Compound ([X-45] in a solvent under the commonly-used
condition. The hydrolysis reaction may be performed under
20 the alkaline or acidic condition.
The base for .the alkaline condition includes for
example, an aqueous solution of alkali metal hydroxide such
as lithium hydroxide, sodium hydroxide, and potassium

hydroxide; inorganic peroxide such as 1lithium peroxide,

25 potassium peroxide, and sodium peroxide. The preferred



The reaction tenperature generally ranges about -30C 15to 80C, preferably
about 0OC to roomtenperature. The reaction tinme generally ranges about 30
mnutes to 3 days, preferably about 30 mnutes to 1 day. [0170] Step 6
20Compound [ X-28] can be obtained by the reaction of Conpound [ X-27] with
N, 0- dimethyl hydroxyl anine O hydrochl otP8e thereof in the presence of a
condensi ng agent in a solvent. - The solvent for the reaction
i ncl udes for exanple, 25hydrocarbon sol vent such as benzene, tol uene,

xyl ene, and 137 hexane; hal ogenated sol vent such as methyl ene chlori de,
chl or of or mPa&& FOT tte adadricde, intdde -1 Wl um garrirkde et hers sol vent
such as diethyl ether, tetrahydrofuran, dioxane, 1,2-dinethoxyethane, and
di gl yme; and pdte adisdarerdtte aucidias dandt i oret dnd Fudesnt oe, exihmpt dy |
suit oxide, acetonitrile, and acetone, which nay be used alone or as a

m xt ure of HMyworagrhlmories THeidyr edeettd solidenhyidookidomireastidn sutiudes
nmet hyl ene chl oride, chloroform and dinethyl formam de. 10The condensi ng
agent for tidedeadrifldcreldutas d oraexanplehd Wab ef o B €]l £aui bodi e de
(WBCHC1: 1-ethyl-3-(3- dinethylam nopropyl)carbodiimde hydrochl oride),
AT, Ar's  di eyglcohesdwar borthe nhbder éDEEN, adi gheay! phesphaddd i @zi dec (RRRPA) ,
and carbonyl diim dazole (CDI). As appropriate, 1- 15

hydr oxy- 1HRenztHliazel esdmnohydeatl e GHOBL aHQ p-4-odidmtdyl aip nopysigi ne
(DVAP) and the like nmay be added. The preferred condensi ng agent for the
reaction ing & dd xture of water-soluble carbodiimde (WSCHCL:
1-ethyl-3- (3-di'nethyl am nopropyl)carbodii m de hydrochloride) and 1- 20
hydr oxy- 1H benz | a n r ( . H20). i re

wat er - sol ubl e cgﬁﬁ%dﬁggﬁﬁgg(a%%ﬂc%%%1-£§§§ﬁ%§g iRl d bt e§ﬁmple,
(3-di met hyl.am r ) i r i de -
dinethylan%ﬁ%%%%ﬁﬁl ne (%ﬁ%ﬁ%&é ghg% ng Qgg%%%éTeggipgﬁéfeﬁ%gf%Eﬂreand
generd it SRBYER 00N SSLETPer AbiLeLko Aol 1200 RNSLEAR!Y L88o,

isopropyl alcohol, and tert-butanol; halogenated solvent
such as methylene chloride, chloroform, carbon
tetrachloride, and 1,2-diéhloroethane; ethers solvent such
as diethyl> ether, tetrahydrofuran, dioxane, 1,2-
15 . dimethoxyethane, énd diglyﬁe; polar solvents such as N,N-
dimethylformamide, dimethyl sulfoxide, acetonitrile, and
acetone; acetic acid, and water, which may be used alone or
as a mixture of two or more. The preferred solvent for the
reaction includes tetrahydrofuran, and water.
20 The reaction temperature generally ranges about -30°C
to 80°C, preferably about 0°C to room temperature.
The reaction time generally ranges about 30 minutes to
3 days, preferably about 30 minutes to 1 day.
[0189]

25 Step 5



138 about 100C. The reaction tine geheral |y ranges about 30 mnutes to
3 days, preferably about 1 hr to 1 day. [0171] 5Preparation nmethod 2C 139
R3Hd Rel @, GR'" Ra-G a Gcnd ReisRd4 G b/*fflnc2 0 YeNRe
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Compound [X-47] can be obtained by the feaction. of
Compound [X-46] and N, O-dimethylhydroxylamine or
hydrochloride thereof in the presence of a condensing agent
in a solvent.

5 The solvent for the reaction includes foi example,
hydrocarbon solvent such as benzene, toluene, xylene, and
hexane; halogenated solvent such as methylene chloride,
chloroform, carbon tetrachloride, and 1,2-dichloroethane;
ethers solvent such as diethyl ether, tetrahydrofuran,

10 dioxahe, 1,2-dimethoxyethane, and diglyme} and polar
solvents such as N,N-dimethylformamide, dimethyl sulfoxide,
acetonitrile, and acetone, which may be used alone or as a
mixture of two or more. The preferred solvent for the
"reaction includes methylene chloride, chloroform, and N,N-

15 dimethylformamide.

The condensing agent for the reaction includes for

example, water-soluble carbodiimide (WSC'HCl: l-ethyl-3-(3-

dimethylaminopropyl) carbodiimide hydrochloride), N,N -
dicyclohexylcarbodiimide (DCC), diphenylphosphoryl azide
20 (DPPA), and carbonyldiimidazole (CDI). As appropriate, 1-
hydroxy-1H-benzotriazole monohydrate (HOBt -+ Hy0), 4-

dimethylaminopyridine (DMAP) and the 1like may be added.
The preferred condensing agent for the reaction includes a

mixture of water-soluble carbodiimide (WSC-HCl: l-ethyl-3-

25 (3-dimethylaminopropyl)carbodiimide hydrochloride) and 1-



Step 7 0Step 8 [ X-38] ReC " al kyl Pl- -G&' G- b Rc =H 140 Step 1
Conpound [ X-30] can be obtained by the reaction of Conpound [X-28] with
Compound [ X-13] in the presence of base in a solvent. 5The solvent for the
reaction includes for exanple, hydrocarbon_solvent such as benzene,

tol uene, xyl ene, and hexane; hal ogenat ed3dl vent such as nethyl ene
chloride, chloroform carbon tetrachloride, and 1, 2-dichl oroet hane; and

et hers solvent such as diethyl ether, tetrahydrofuran,

hydroxy—lH—benzotriazole monohydrate (HOBt - H;0) and a
mixture of water-soluble carbodiimide (WSC+HCl: 1-ethyl-3-
(3-dimethylaminopropyl)carbodiimide hydrochloride) and 4-
dimethylaminopyridine (DMAP) .

5 The reaction temperature generally ranges room
temperature to about 120°C, preferably room temperature to
about 100°C.

The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.
10 [0190] |

Preparation method 3C



10 di oxane, 1, 2-di nmethoxyethane, and diglynme, which nay be used al one or
as a mxture of two or nore. The preferred solvent for the reaction

i ncl udes tetrahydrofuran, toluene, nethylene chloride, and hexane. The base
for the reaction includes for exanple, 15 butyllithium nethyllithium

et hyl magnesi um broni de, |ithium diisopropyfam de (LDA) and the |ike. The
preferred base for the reaction includes butyllithium and |ithium

di i sopropyl ami de (LDA). The reaction tenperature generally ranges about
-78C 20t o -78C to roomtenperature. The reaction tine
general ly 5&% mgﬁ?% ?95% §1nutes to 3 days, preferably about 1 hr to 1
day. [0173] Step 2 25Conmpound [ X- 3l] ocap®be obthCndd, by t Be Pedktiion of

141 Conmpound [stoivmﬁﬁh 0- n@t hyl hydr oxyl am ne or hy roch gride thereof in

a sol vent. sol ven ) meaction inc nple
al cohol s sol vent E £}§. t hapol , ethanol, anﬁa'§6prp L 5, al cohol ;
hydr ocar bon [g@hv h as be n@n Lgluene——*y+ene % GL

hal ogenat ed solvestewuch as neth G&%>¢ﬁ9 gesp 2hl or &gggl carboﬁ
tetrachloride, and 1,2- dichkerget hane,; ethers sol ven h as di et hyl

et her, tetrahydrofuran di oxane,” 1, 2-di net hoxyet hane, and diglyne; 10 and
pol ar solvents such as N, N-di net hyl f ormam de, di nmethyl sul foxide,
acetonitrile, and agetgne;" @r-Pand pyridine, which ngy depfsed al one or

as a mxture of RAwe(or| nn&g he pr ef eRT6d sal v ntN f or tie reaction
i ncl udes net hanol , i di ne, [%e$3 Rhydr anyiteluene, nethyl ene
i The reacTTtwrte grature generally ranges
Nl HCStep Aoonft enpey et Yrgns: o The
reaction time generally ra bodf 30 ninutes to 3 adys, “ptelRably about

1 hr to 1 day. 20[01741X52

0—pP°
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nc2 OH
Step 6 [ X-56] o
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[0191]



Step 3 Compound [ X-32] can be obtained by the cyclization reaction of
Compound [ X-31] in the presence of hal ogen or organohalide in a solvent.
25The solvent for the reaction includes for exanple, 142 hydrocarbon

sol vent such as benzene, toluene, xylene, and hexane; hal ogenated sol vent
such as nethyl ene chloride, chloroform %2fbon tetrachloride, and

1, 2-di chl oroet hane; ethers solvent such as diethyl ether, tetrahydrofuran,
5di oxane, 1, 2-di net hoxyet hane, and di gl yne; polar solvents such as

. N, N-di net hyl f or mram de, di nethyl sulf oxide, acetonitrile, and acetone,

whi ch nmay B&ewséd al one or as a nmixture of two or nore. The preferred
solvent for the reaction includes acetonitrile, and nethyl ene chloride. 10
The hal ogen or Gogacohd | -3 tdae rleactdbdmined udes ey exaoplien krfom ne,
i odi ne, N-Dbronosucci ni m de, N odosuccinim de, and iodine nonochloride. The
preferred kamnpgemdor [X+4ganokdltihdecdapothé rigadtllonihndhedepresdnne, «hd

i odi ne nonochl oride. 15The reaction tenperature generally ranges about -10C
to 50C, prebkeeahbhyaabeut,e®€.t 0 room tenperature. The reaction tine
general ly ranges about 30 mnutes to 3 days, preferably about 30 mnutes to

1 days [0175] 2@fkepsdivent feanmpedrd feadd]oan ke wakiai ned kdnia e,
reacti on of Conpound [ X-32] with Conpound [ X-33] in the presence of a netal

catal yst i RyArsebyeph WA LOMPEUAd X tEHiehdal kKybDQERBI C30lethelr and
25aryl boronic acid, the "boronic acid" noiety thereof is 143 boronic acid

itself or apyesker Lhergoharand Ef&R@bIY, AN gstefotheient. A5 Lonpound

[ X-33], an al kylzinc or~aryl zinc reagent, an al kyl magnesi um Or

aryl”agneskﬂﬂb&%ég%%g(%afgﬁhlk%%fgaﬁfg%fég¥Land 1l,2-dichloroethane;

and ethers solvent such as diethyl ether, tetrahydrofuran,
10 dioxane, 1,2-dimethoxyethane, and diglyme, which may be
used alone or as a mixture of two or more. The preferred
solvent for the reaction includes tetrahydrofuran, toluene, -
methylene chloride, and hexane. The base for the reaction
includes for  example, butyllithium, methyllithium,
15 ethylmagnesium bromide, lithium diisopropylamide (LDA) and
the like. The preferred base for the reaction includes
butyllithium, and lithium diisopropylamide (LDA).
The reaction temperature geﬁerally rénges about -78°C
to 50°C, preferably about -78°C to room temperature.
20 The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.
[0192]
Step 2
Compound [X-51] can be obtained by the reaction of

25 Compound [X-50] with O-methylhydroxylamine or hydrochloride



5The solvent for the reaction includes for exanple, hydrocarbon sol vent
such as benzene, toluene, xylene, and hexane; ethers solvent such as

di et hyl ether, tetrahydrofuran, dioxane, 1,2-dinethoxyethane, and diglyne;
pol ar solvents such as N, |V-dinethyl formam de, dinethyl 10sul f oxi de,
acetonitrile, and acetone; and water, whi&® may be used alone or as a

m xture of two or nore. The preferred solvent for the reaction includes

di et hyl f or mam de. The netal catalyst for the reaction

i ncludes for 15exanpl e, apal | adi untat al yst suchas

bi s(tri pheAcplReSpAnd) FRVER T UN(11) dichloride, and 1,1' -

bi s(di phenyl phosphi no) ferrocene-pal | adiun(11)dichloride, preferably

bi s(tri phenyl ph8tghi se}pant adian the diedtordde irrHadast afotatengmeld or t he
reaction al so includes a 20nickel catal yst suchas[ 1, 2-

bi s(di phenyllglobsdlsi rey) etdranefnibkels( Ingtithmdl or etbanand rinckel {dpyopyl
acetyl acetonate, and an iron catalyst such as iron(l11) chloride.

As appr opr iadicehod ;bakgdepcambionor gadvensal sunhy e Zbawzledke, lZkfluene, The
base or inorganic salt for the reaction includes for exanple, alkali netal
phosphat e sydlknas tandohasshem plaasplkeaizeedal &kal veret alicharkzomad tehslete as
sodi um car bonate, and potassium carbonate; alkali netal acetate such as

Ssodi um acetatgiigand fénpsieeosml t suehors cestiurhlspeidde apedt her)zke,
preferably tripotassi um phosphat e. The reaction tenperature

general 'y 13rgas2ReWanel0Cd9lR0C s prefer ablycabay G don00Gther,
The reaction tinme generally ranges about 30 mnutes to
' tetrahydrofuran, dioxane, 1,2-dimethoxyethane, and diglyme;
polar solvents such as N,N-dimethylformamide, dimethyl
10 sulfoxide, acetonitrile, and acetone; water, and pyridine,
which may be used alone or as a ndxtﬁre of two or more.
The preferred solvent for the reaction includes methanol,
ethanol, pyridine, tetrahydrofuran, toluene, methylene
chloride, and hexane.
15 Thevreaction temperature genérally ranges about -10°C
to 50°C, preferably about 0°C to room temperature.
The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.
[0193]
20 Step 3
Compound [X-52] can be obtained by the cyclization
reaction of Compound [X-51] in the pfesence of halogen or
organohalide in a solvent. |

The solvent for the reaction includes for example,

25 hydrocarbon solvent such as benzene, toluene, xylene, and



103 days, preferably about 1 hr to 1 day. [0176] Step 5 Conpound
[ X-35] can be obtained by renoval of the protecting group P from Conpound

[ X-34] in the presence of 15tetrabutyl amoniumfluoride (TBAF) in a

sol vent . The solvent for the reacti.on includes for exanple, alcohols
sol vent such as nethanol, ethanol, isop | al cohol, and tert-butanol;
esters solvent such as ethyl acetate, nethyl acetate, and butyl acetate;
hydrocarbon 20 sol vent such as benzene, tol uene, xylene, and hexane;

et hers solvent such as diethyl ether, tetrahydrofuran, dioxanefgl,l q

1, 2- di et hBRYRRRANI A IR GFY MO e SUVents dJithigkene chloride,

N, N- di met hyl f or mam de, dinmethyl sulf oxide, acetonitrile, and acetone;
acetic aci dhlandfaamer Cawheh 25HaRrChectdfs al ¥dne dr 2asighickastdade it wo or
nore. 145 The preferred solvent for the reaction includes nethanol,
et hanol , ethikracesateentetsatlydrad urdiretincet isthay d, tatFamcscturan,

The reaction tenperature generally ranges about -100C 5to 150C, preferably
about OC tdi8f&ne, 1, ZFbimeddupiymthdnme gemadal |Giglamtfes abBdt FPLAMut es
to 5 days, preferably about 1 hr to 3 days. [0177] Step 6 10Conpound [ X- 36]
can be obt abbhednby thehr eacti, onddfeCoypdonthamX-dds] dimetthy lpreesdimea dsf, an
oxidant in a solvent. The oxidant for the reaction includes for exanple,
2,2,6,6-tepeagehhylkillepi pexd diceytomeyr adiical (VPR , upetiasdbum or as a

per manganat e, aqueoushydr ogen peroxi de, 15 pyridi nium di chromate, and

chrom um oxideurdhepr efer red axidant fok tpheefeageiondinedndesor the
2,2,6,6-tetranet hyl - 1pi peri di nyl oxy radi cal (TEMPO) . Al ternatively,

Conpound [ X236} i6anihe1pneraned by iebtaini rerametidakide dardnett from
Compound [ X-35], and the
The halogen or organohalide for the reaction includes
10 for example, bromine, iodine, N-bromosuccinimide, N-
iodosuccinimide, and iodine monochloride. The preferred
halogen or halide for the reaction includes iodine, and
iodine monochloride.
The reaction temperature generally ranges about -10°C
15 to 50°C, preferably about 0°C to room temperature.
The reaction time generally raﬁges about 30 minutes to
3'days, preferably about 30 minutes to 1 dayf
[0194]
Step 4
20 Compound [X-54] can be obtained by the reaction of
Compound [X-52] with Compouhd [X-53] in the presence of a
metal catalyst inva solvent.
When Compound [X-53] 1is alkylboronic or afylboronic
acid, these may be alkylboronic or arylboronic acid itself

25 or an ester thereof, and the ester thereof is preferred.



20 oxidant for the reaction includes for exanple, pyridiniumdichromte
(PDC), pyridiniumchlorochromate (PCC), and di nethyl sulfoxide (DVSO
activated by oxalyl chloride, Dess-Martin reagent, and sodiumchlorite.

The solvent for the reaction includes for_ exanple, 25hal ogenated solvent
such as nethyl ene chloride, chloroform 1826 carbon tetrachl oride, and

1, 2-di chl or oet hane; et hers sol vent such as di ethyl ether, tetrahydrofuran,

di oxane, 1, 2-di et hoxyet hane, and diglyne; polar solvents such as
N,N—dineth Ifornanlde di met hyl sul foxide, acetonitrile, 5and acetone; and
wat er, whi ﬁﬂ?lﬁ?WER%P%Jé%éS%} 28T K YA D OF WB T ZAdfe TAAIS et er r ed
solvent for the reactioni ncl udesnet hyl enechl ori de, chl or of orm

t et r ahydr oftir aAkvae@gasistiim ©r sy \gagpesium reagent oThé&heeddtiomay
tenperature generally ranges about -10C 10to 150C, preferably about 0C to
80C. b&hesedaction time generally ranges about 30 mnutes to 5 days,
preferably about 1 hr to 3 days. [0178] Step 7 15Conpound [X-38] (Rc = C1_6
al kyl group) cafhbe shiwemed flor t hber eazd¢oionf iGodpocesd £Xx36xamnle,
Reactant [X-37] in the presence of a condensing agent in a solvent under

t he cendi t hparotaaboanmml varitdesbond akorsmiiare r eactuene, Thylsokverdnd or
the reaction includes for exanple, 20 hydrocarbon sol vent such as benzene,
tol uene, xykgBae;and dgxane; habvgenat ed sgliventasuchdasthgthyl esteher,

chl ori de, chloroforn1 carbon tetrachloride, and 1,2-dichloroethane; et hers

sol vent sugBtasndbeblyh-agt har oxbel, ahyctuziltﬂeadhm@emm and diglyme;
1, 2-di net hoxyet hane, and di gl yne; polar sol vents

25suchasN, behFEtQ%hR%&%%”‘@%c@!”%%hyU@Q&Lﬂﬁﬁ@ﬂﬁ?lformamide, dimethyl

sulfoxide, acetonitrile, and acetone; and water, which may

10 be used alone or as a mixture of two or more. The

preferred solvent for the reaction includes N,N;
dimethylformamide. |

The metal catalyst for the reaction includes for

example, a palladium catalyst such as
15 bis (triphenylphosphine)palladium(II) dichloride, and 1,1 -
bis (diphenylphosphino) ferrocene-palladium(II) dichloride,

preferably bis(triphénylphosphine)palladium(II) dichloride.
The metal catalyst for the reaction also includes a
nickel catalyst such as [1,2-
20 bis (diphenylphosphino)ethanelnickel (II) dichloride, and
nickel(II)_acetylacetonate, and an iron catalyst such as
iron(III) chloride.
As appropriate, a base or an inorganic salt may be
added;

25 The base or inorganic salt for the reaction includes



147 acetonitrile, and acetone, which may be used al one or as a m xture of
two or nore.The preferred solvent for the reaction includes nethyl ene

chl oride, chloroform and dinethylformani de. 5The , condensi ng agent for the
reaction includes for exanple, water-soluble carbodiimde (WSCHCL:
1-ethyl -3- (3- di met hyl ami nopropyl ) car bo#f?ni de hydrochl ori de),

| V, APdi cycl ohexyl car bodii m de (DCC), diphenyl phosphoryl azi de (DPPA)

car bonyl di i m dazole (CDI), and O-(7-

10azabenzotriazol e-1-y1)-N, N, N , N, -tetramnet hyl uroni um hexaf| uor ophosphat e

(HATU) . As fggprepeiate; 2lipddoxyetsl BPOSPhSESz of\ Az SiSenBRoPyier 2 B{THOBt 4-
di met hyl am nopyri dine (DMAP), N, N-diisopropylethylamne and the |ike may be
added. 15Thrégmrdfedrer;ed ldenidenssitagl agparitorfagre tdech enet $obiumctadesnat ¢ xt ur e
of water-sol ubl e carbodiimde (WCHCL:

1- et hyl - 3- E@xdi pettlayglsdmmopeapyinedar;bodilkailde hgdedchboetdey asdch as

1- hydr oxy- 1H benzotri azol e nonohydrate (HOBt H20) and a m xture of

0- ( 7- azabenrz@ininazaderdty/l) and0NININi AN ,sd r agehhgkurcasium fluoride

hexaf | uor ophosphate (HATU) and N, N-dii sopropyl et hyl am ne. [0179]

The reacti gmhd etper at ee galkEaldyl  adg@esuh oglubenper alnd ect Dpatbosk1 dr0C,

preferably roomtenperature to 25about 100C. 148
phosphate.
The reaction temperature generally ranges about -10°C
to 150°C, preferably about 0°C to 100°C.
The reaction time generally ranges about 30 minutes to

10 3 days, preferably about 1 hr to 1 day.

[0195]
Step 5

Compound [X-55] can be obtained by rémoval of the
protecting group P° from Compound [X-54] in a solvent.‘

15 When the protecting group P° is a benzyl group, the
protecting group may be removed by the catalytic
hydrogenation reaction under normal pressure or medium
pressure (for example, 3atm) .

The catalyst for the reaction includes for example,

20 palladium on activated carbon, palladium hydroxide, and
'Raney mnickel. The preferred catalyst for the reaction
includes palladium on activated carbon and palladium
hydroxide. |

The solvent for the reaction includes for example,

25 alcohols solvent such as methanol, ethanol, isopropyl



The reaction tine generally ranges about 30 mnutes to 3 days, preferably
about 1 hr to 1 day. [0180] Step 8 5Conpound [I1] hydrogen) can be obtai ned
from Conmpound [ X-38] (Rc = C1 6 alkyl group) in a solvent under the
condition of a common ester hydrolysis reaction. The ester hydrolysis
reaction may be performed under the al kat9%e or acidic condition. 10The
base for the alkaline condition includes for exanple, an aqueous sol ution
of alkali netal hydroxide such as |ithium hydroxide, sodium hydroxi de, and
pot assi um hydr oxi de. The preferred base for the reaction includes aqueous
sodi um hydrégPhel  arhdqiesirs dutamaim hgaEexPdesoeenThevgdi d=§ orethe
acidic condition includes for exanple, hydrochloric acid, hydrobromc acid,
sul furic aerdrfaénd meithivloreozssttie, aoid. bThel ppreterted athérisorsalvent
reaction includes hydrochloric acid, hydrobrom c acid, and trifluoroacetic
acid. 20Theusal vest fidethlyd r eaticiron itretcnathysiroduremanplde,oxaydr,ocdr.bon

sol vent such as benzene, toluene, xylene, and hexane; al cohols sol vent such
as net hanolimethanekrhaaepr apyd ddlgtohel;, aard itericilkiyt amal ;watalgevatad

sol vent such as nethyl ene chloride, chloroform carbon 25tetrachl oride, and
1, 2- dschl omget hneusefihens ol yentssuchmitdlre of two or more. The

asdi et hyl et her, t et rahydr of ur an, di oxane, 1, 2- di met hoxyet hane, and di gl yne;

esters sol yeptesuel agcelRvt agehat @haTetdadctace! atigic amk Putndtrageiat e;
and pol ar solvent such as acetic acid and water. The preferred 5 solvent

for the reaehb@pii nekudes RhaRol o6t hanehn Meidpdene chloride, '
chloroform tetrahydrofuran, toluene, acetic acid, and water. The

eact oT.rSTPST SHTE SEREEALLY s e ocdgnidic rsterstl o
m nut es tOtemperature to about 100°C, preferably room temperature to
10 about 80°C.
The reaction time generally ranges about 30 minutes to
7 days, preferably about 1 hr to 5 days.
[0196]
Step 6
15 Compound [X-56] can be obtained by the reaction of

Compound [X-55] in the presence of an oxidant in a solvent.

The oxidant for the reaction includes for example,

2,2,6,6-tetramethyl-1-piperidinyloxy radical = (TEMPO),
potassium permanganate, agueous hydrogen peroxide,
20 pyridinium dichromate, and chromium oxide. The preferred

oxidant for the reaction includes 2,2,6,6-tetramethyl-1-
piperidinyloxy radical (TEMPO) . Alternatively, Compound
'[X-56] can be prepared by obtaining an aldehyde derived
from Compound [X-55], and the oxidant for the reaction

25 includes for example, pyridinium dichromate (PDC) , .



3 days, preferably about 1 hr to 1 day. [0181] . In Step 1 of
Preparation nethod 2B, a racemc formof [X-21] nay be used to give
Compound [I] (Rc = hydrogen) 15which is in racemc formas a final product.
[0182] Preparation nethod 3 The case of that the 5-nenbered ring is-

i soxazol e:  20The case of that Yc is sinfdfi® bond or alkylene. 150 [0183]
Preparati on nethod 3A Preparation nmethod 3A00 R( 0, CH3 O

pyridinium chlorochromate (PCC),. and dimethyl sulfoxide
(DMSO) activated by oxalyl chloride, Dess-Martin reagent,

and sodium chlorite. |
The solvent for the reaction includes for example,
5 halogenated solvent such as methylene chloride, chleroform,
carbon tetrachloride, and 1,2-dichloroethane; ethers
solvent such as diethyl ether, tetrahydrofuran, dioxane,
1,2-dimethoxyethane, ‘and diglyme; and water, which may be
used alone or as a mixture of two or more. The preferred

10 solvent for the reaction includes methylene chloride,
chloroform, tetrahydrofuran, and water.

The reaction temperature generally ranges about -10°C
to 150°C, preferably about 0°C to 80°C.
The reaction time generally ranges about 30 minutes to

15 5 days, preferably about 1 hr to 3 days.

[0197]
Step 7

Compound [X-57] can be obtained by alkylation reaction
of Compound [X-56] in the presence of base in a sclvent.

20 The solvent for the reaction includes for example,
ethers solvent such as diethyl ether, tetrahydrofuran,
dioxane, 1,2-dimethoxyethane, and diglyme; and polar
solvents such as N,N-dimethylformamide, dimethyl sulfoxide,
acetonitrile, and acetone, which may be used alone or as a

25 mixture of two or more. The preferred solvent for the



FR 'Br Br Step 2RaH Step 3 The preparation nmethod 3A 'may be
performed in a simlar manner to that described in Preparation nethod 2A
[0184] Preparation method 3B 151 Preparation nmethod 3 BO [ 0185]

166

reaction includes N,N-dimethylformamide, and acetonitrile.
The base for the reaction includes for example,
potassium carbonate, sodium carbonate, sodium hydrogen
carbonate ahd the like. The preferred base  for the
5 reaction includes potassium carbonate, and sodium carbonate.
The alkylating agent for the reaction includes for
example, methyl iodide, ethyl iodide and the 1like. The
preferred alkylating agent for the reaction includes methyl
iodide.

10 The reaction temperature generally  ranges room
temperature to about 120°C, preferably room temperature to
aboﬁt 100¢°cC.

The reaetion time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.

15 Alternatively, Compound [X-57] can be obtained by
reacting Compound [X-56] with an alcohol in the presence of
a condensing agent, or by reacting Compound [X-56] with
trimethylsilyldiazomethane.

[0198]
20 Step 8
Compound [X-58] can be obtained from Compound [X-57]
in a solvent under the acidic condition of ester hydrolysis
reaction.
The acid for the reaction includes for example,

25 hydrochloric acid, hydrobromic acid, sulfuric acid, and



Step 1 ° Conmpound [ X-41] can be obtained by the reaction of
5Conmpound [ X-40] with a benzyl halide in the presence of base in a solvent.
The solvent for the reaction includes for exanple, hydrocarbon solvent such
as benzene, toluene, xylene, and hexane; gnd et hers sol vent such as di et hyl
et her, 10 tetrahydrofuran, dioxane, 1, 2-4 %ethoxyethane, and di gl yme, which
may be used alone or as a mxture of two or nore. The preferred sol vent for
t he reaction includes tol uene. The base for the reaction includes for
exanpl e, an aqueous sol ution of alkali nmetal hydroxide such as lithjum
15hydr oxi dé¥1&dHraRPRdLexiadd S -andT pot BES F BRF BY dPEXPdEOTTHE S IBRPr et r r ed

base for the reaction includes potassium hydroxide. . . The reaction
t enper at ur éngeneesl | y hvdagesilogs t edseicht ur MG FBRMLICAB0GC K of erditfly
roomtenperature to 5about 150C. The reaction tine generally ranges

about 30 nitmitfesioreagedays acpdef erably about 1 hr to 1 day. [0186] Step 2
10Conmpound [ X-43] can be obtained by the reaction of Conpound [X-41] with
React ant [ X-42] The téelpeeserice otha commlenhsémg iagentdgsn dosol exeanple,

The solvent for the reaction includes for exanple, hydrocarbon solvent such
as beszene hytiolbwamdonx \daenentandudh hexdnzdrad ogenatiedesolxgBrnesucdnas

nmet hyl ene chl oride, chloroform carbon tetrachloride, and

1, 2- di chl onestane; het bgesaselvesslsach asudh eblyl methelentetdlaiyeid$ ur an,
di oxane, 1, 2-di net hoxyet hane, and diglynme; and pol ar sol vents such as

N, Nr - di met by feoremnde, c&hipsh he tstddn 10 idRs , 20a6et o tdi diel odsskiaged pne,
whi ch may be used alone or as a mxture of two or nore. The preferred

sol vent folcheor eaeti-@hci ngliudesgethylengl chd@rd de, €l Q10fOF i v s,
N, Nr di et hyl f or mami de.

dioxane, 1,2-dimethoxyethane, and diglyme; esters solvent
10 such as ethyl acetate, methyl acetate, and butyl acetate;
and polar solvent such as acetic acid and water. The
preferred solvent for the reaction includes methylene
chloride, chloroform, tetrahydrofuran, toluene, acetic acid,
and water.
15 The reaction temperature generally ranges about 0°C to
120°C, preferably room temperature to about 100°C.
The reaction time generally ranges about 10 minutes to
3 days, preferably about 30 min. to 1 day.
[0199]
20 Step S
Compound [X-60] (R° = C;.¢ alkyl group) can be obtained
by the reaction of Compound [X-58] with Reactant [X-59] in
the presence of a condensing agent in a solvent under the
condition of a common amide bond formation reaction.

25 The solvent for the reaction includes for example, for



The condensing agent for the reaction includes for 25exanple, water-soluble
carbodiimde (WSC HCl: 1-ethyl-3-(3- 153

di met hyl am nopr opyl ) car bodi i m dehydrochl ori de), N, Ar' -

di cycl ohexyl carbodii m de (DCC), diphenyl phosphoryl azide (DPPA), and
carbonyl dii m dazole (CDI). As appropriaﬁéﬁ 1- hydroxy-/H benzotriazole
monohydrate (HOBt H20) , 4- 5di net hyl am nopyridine (DVA?) and the |ike may
be added. The preferred condensing agent for the reaction includes a
m xture of water-sol ubl e carbodiimde (WCHCL:

1- et hyl - 3- €R2EPHEL hyREAT AEREBRY| ) TRFBRIHF i ! hyAR o NGSGe) &Rduene:

1- hydr oxy-1H benzotri azol e nonohydrate 10 (HOBt H20) and a m xture of

wat er - sol ukyeenar bodanéi dehewsee; Hclhalogenated — solvent — such  as

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de hydrochl ori de) and

4- di met hyl dnthbdpyoendthené DVARL oroform, Therbeac tiedr acddpeisdeur égedersl | y
ranges roomtenperature to about 120C, preferably roomtenperature to
15about 108€chloroetlharer eaethemst i splyenér alslughr arges dalediny 130 aihet.es to
3 days, preferably about 1 hr to 1 day. [0187] Step 3 20Conpound [ X-45] can
be obtai nedebyahharseaethondabxeaspound -EXméBhoniytelthReact amd [X-A4jme n t he
presence of a base in a solvent. The solvent for the reaction

i ncl udes fghgeyarphe,sdIVHRGArHerh SO Vany-guab tay liennand det, oldiershydy| ene,

and 25hexane; et her ssol vent suchasdi et hyl et her, 154
sulfoxide, acetonitrile, and acetone, which may be used
alone or as a mixture of two or more. The preferred
solvent’ for the reaction includes methylene chloride,
10 chloroform, and N,N-dimethylformamide.

The condensing agent for the reaction includes water-
soluble carbodiimide (WsC . HC1: l-ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride), N,N" -
dicyclohexylcarbodiimide (DCC), diphenylphosphoryl azide

15 (DPPA) , carbonyldiimidazole (CDI), and 0-(7-
azabenzotriazole-1-yl)-N,N,N’,N’,-tetramethyluronium |
hexafluorophosphate (HATU). As appropriate, 1l-hydroxy-1H-
benzotriazole monohydrate (HOBt . H,0), 4-
dimethylaminopyridine (DMAP), N,N-diisopropylethylamine and

20 the like may be added. The preferred condensing agent for
the reaction includes a mixture of water-soluble
carbodiimide ~ (WsC . HC1:  1l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide  hydrochloride) and 1-
hydroxy-1H-benzotriazole monohydrate (HOBt - H,0) and a

25 mixture of O-(7-azabenzotriazole-1-yl)-N,N,N’,N’, -



t et rahydrof uran, di oxane, "1, 2-di net hoxyet hane, and di gl yne; and pol ar

sol vents such as N, Ar-di net hyl formam de, di nethyl sulf oxide, acetonitrile,
and acetone, which may be used alone or as a mxture of two or nore. The
preferred solvent for the reaction includes tetrahydrofuran. The base
for the reaction includes for exanple, sb¥ um hexanethyl disilazide, |ithium
hexanmet hyl di sil azide, and lithiumdiisopropylam de (LDA). The preferred '
base for the reaction includes sodi um hexanet hyl di silazide and |ithium
10hexamet hyl di si | azi de. The reaction tenperature generally ranges
about - 78CtesrBOEthylafronibny FrowrilrgOrPIRItET enpBhEPuUr eand N, Mhe
reaction tinme generally ranges about 30 nminutes to 3 days, preferably about
30 mi nut esdtidsopdapy 1e5hglaglingt.ep 4 Conpound [ X-46] can be obtai ned by
hydrol ysis reaction Conpound [ X-45] in a solvent under the commonly-used
condition. The mherol ysastieact immpeathergper geneed Liyder r20¢gbe alkzdm ne or
acidic condition. The base for the al kaline condition includes for
exanpl e, ancageeatisreoltd iavowd Btkat] petabrhptyoxvde swwipeas thurehitm
hydr oxi de, sodi um hydr oxi de, and pot assi um hydr oxi de; i norgani c peroxide
such as |i thbum pewnexi.de, 25potassi um peroxi de, and sodi um per oxi de. The
preferred 155 base for the reaction includes |ithium peroxide. The
acid for the aciréieC re@R@iibnOR inRClgedRs-afar, exaigee adbitr oahlndirecacith
acetic acid, hydrobrom c acid, sulfuric acid, trifluoroacetic acid, and

p-tol uenesyl @RC AGi¢ 2 aMANORYARRL 8. nthe prefgrred acid for the reaction
i ncl udes hydrocChloric acid, "acetic acid, and p-tol uenesul fonic acid

nonohydr at € 45007 The -solvent for the reaction includes for exanple,
hydr ocar bon sol vent -such as benzene, toluene, xylene, and 10 hexane;
al cohol s sgkggn&osuch as net hanol, ethanol, isopropyl alcohol, and

tert-but anol’; “hal ogenat ed sol vent such as nethylene chloride, chloroform
carbgon tetrachl aride, and 1, 2-dichl or.oethane;, et hers. sol vent . h

di et hyl et her, S{HPSW% 01{%} an{,jfi di ox C,Erci?%f-l) 15°%di n%?ho??/g%ﬁ%%%, %f%n
diglynme; polar solvents such as 1V, Ardi hyl f or mam de, dimethyl sulf

oxi de, ace%8ﬁ‘PPFF@e,H{ichPﬁac oné;c%téef"ilg%’;cigtfoﬁg Wat 8r ,So\r;[vE(ie e used
alone or as_.a mxture of two or nore. The preferred solvent for the
reaction i AEPUFER A EtHdhyek of uFRAMOEN Skt lertydrolysis reaction.  The

ester hydrolysis reaction may be performed under the
alkaline or acidic condition.

15 The base for the alkaline condition includes for
example, an aqueous solution of alkali metal hydroxide such
as lithium hydroxide, sodium hydroxide, and potassium
hydroxide. The preferred base fér the reaction includes
agqueous sodium hydroxide and agueous lithium hydroxide.

20 The acid for the acidic condition includes for example,
hydrochloric acid, hydrobromic acid, ‘sulfuric acid, and
trifluoroacetic acid. The preferred acid for the reaction
includes. hydrochloric acid, - hydrobromic acid, and
trifluorcacetic acid.

25 The solvent for the reaction includes for example,



20The reaction tenperature generall'y ranges about -30C to 80C, preferably
about O0C to room tenperature. The reaction tinme generally ranges
about 30 mnutes to 3 days, preferably about 30 minutes to 1 day. [0189]
25Step 5 156 Conmpound [ X-47] can be obtained by the reaction of
Compound [ X-46] and N, 0- di methyl hydrox¥7@mi ne or hydrochl oride thereof in
the presence of a condensing agent in a solvent. 5The solvent for the
reaction includes for exanple, hydrocarbon solvent such as benzene,
tol.uene, xylene, and hexane; hal ogenated sol vent such as nethyl ene

chl ori de, &WEEEeEERPN ERHHENE esraBhiBGr ikRIIZENR) 1121dPRAl 0P YEEREne ;2 her s
sol vent such as diethyl ether, tetrahydrofuran, 10 di oxane,

1, 2- di et hoeyerieane, akgrhaligl yeelvend poluwnh sckvenmetdasielas ethanol,

N, N- di et hyl f ormam de, dinmethyl sulf oxide, acetonitrile, and acetone,

whi ch may bBeopsegydl oatconoas aami xttere -dlutbwolor hategeiihtepr eferagtt

sol vent for the reaction includes nethylene chloride, chloroform and N, N-
15di et hyl fsarcmam des methifleercondensilog i@gent fohlohefoeact i orcdrixdudes
for exanple, water-soluble carbodiimde (WSCHCl1: 1-ethyl-3-(3-

di met Byl amteepzepMlorGahodiddn des hydentbloetHghe; ethers solvent such

N, Nf di cycl ohexyl carbodi i m de (DCC), di phenyl phosphoryl azide 20(DPPA), and
car bonyl di iz dazplee-HGDl ) . e A APPT OPEL2h 8y atorYEhoXY - Idddxenwot ri azot €
nonohydrate (HOBt HZ0) , 4- dinethylam nopyridine (DVAP) and the |ike may
be added. Eﬁ%e&wﬁert@&n%qn%&nﬁ!@ﬂg%aﬁ@t foretbespegehionudicldidasca

m xture of water-sol uble carbodiin de (WSCHCL: 1-et hyl - 3-

25( 3- di net hyl_ani.nopr ar Lim.de ro id 1- 7

yclr oxy- | HBCRRStr, acnte) bonanydrare (EB CUrL0) Snetatei e gt

wat er - sol uh] r.bodi i de, ( HCL: _1-et hyl| - .
-dinethyla%%ﬁﬁ%ggbyg§%g}%%%igﬁ%&éghy%%%ghlﬁ%ﬁgé$ ah 4the 1ike. The
di et iyl am nopyrl. dine (VAR FHle rspction denmer atig, geperal by fanges

room

ethanol, methylene chloride, chloroform, tetrahydrofuran,
toluene, acetic acid, and water.
The reaction temperature generally ranges about O°C to
120°C, preferably room temperature to about 100°C.
15 The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.
In Step 2 of Preparation method 3B, an racemic form of
[X-42] may be used to give Compound [I] (Rc = hydrogen)
which is in racemic form as a final product. |
20 [0201]
Preparation method 4

The case of that the 5-membered ring is triazole:

e
’G -\Gd /NQN

/G;b, éc\ - /N%\
/



tenperature to about 120C, preferably roomtenperature to about 100C.

The reaction tinme generally ranges about 30 mnutes to 3 days,
about 1 hr to 1 day. 10[0190] Preparation nmethod 3C Preparation nethod 3 C

0y0- - Pc' N Ra\

OOH ) nd \knycicrl, 2R SE%P 8 [ X-57] Rak Ra2

preferably

Preparation method 4 A Preparation method 4 C
_ R R®
o H
—y2 R®
So e | g o3
R oH — R—N P Y‘“—(-l jne R* R
[ X'70 ] [ X-73 ] v et @ 0
R ¢ Hf*\l\"“/ g
‘ o
Preparation method 4 B oer | T pp— [ X-106]
H R =c,;alkyl
o ‘)/o—— \\ YA ) e '
HOJK/Y‘“V )ne —_— (Qne nez Q\
Y‘W R* N —yt
[X-80] ' ° ﬂj:m
[ X-80] /
R® (‘\Lnﬂ PN
Y R®
W
(1]
&g N=y Re =H
"'G:*;.,-G"\ : "Nﬁ\
/
[0202]

Preparation method 42

Preparation method 4 A

0‘ /p
/[L . R%X~~N
R® oH —mmm H
Step 1 [X-71]
[X-70]
—_— - R NHZ —_— RL—N:,
Step 2 - Step 3
C[X-72] [X-73]

The example of Preparation method 4A

following scheme:

includes

the



H N Ya2Rd3Ral\ Ra2 Ra4 0,,""Rd3 a/ N[ X-59]R) nd Rd5 Rb Step 9 [
X-sqOrN Step 1 0 13 =C1-6 alkyl 159 Step 1 Conmpound [ X-50] can be
obtai ned by the reaction of Conpound [X-47] with Conpound [X-13] in the
presence of base in a solvent. 5The solvent for the reaction includes for
exanpl e, hydrocarbon sol vent such as benZz&he, tol uene, xyl ene, and hexane;
hal ogenat ed sol vent such as net hyl ene chloride, chloroform carbon
tetrachl oride, and 1, 2-dichl oroet hane; and ethers sol vent such as dlethyl
et her, tetrahydrOfuran, 10 dioxane, 1, 2-dinethoxyethane, and diglyne,

whi ch may be usgH: al one or as a mixturfHof two or nore. The preferred

sol vent forH{Lhd react i i ncl udes W:&trahydy of #P&n, tol uene, met hyl ene
chl oride, and hex s base Tor the'T |%n i ncl udes for exanpl e,

butyllithium methyllithium 15ethyl magnesi um brom de, |ithium
di i sopropyl am de (LDA) and the like. The preferred base for the reaction

includes butyllithium ag] I'ithiumdiisopropyl agjde (LDA). The
reaction tenperatur e, erally ranges aQoutHc to 50C, preferably about
-78C to roomtenper at ur e NH, N,

[0203]

Step 1

Compound [X-71] can be obtained by the reaction of
5 Compound [X-70] with diphenylphosphoryl azide (DPPA) and an
alcohol in the presence of a base in a solvent.

The solvent for the reaction includes for example,
alcohols solvent such as methanol, ethanol, isopropyl
alcohol, and' tert-butanol; halogenated solvent such as

10 methylene chloride, chloroform, carbon tetrachloride, and
1,2-dichloroethane; ethers solvent such as diethyl ether,
tetfahydrofuran, dioxane, 1,2-dimethoxyethane, and diglyme;
esters solvent such as ethyl acetate, methyl acetate, and

butyl acetate; and polar solvent such as N,N-

15 dimethylformamide, and acetonitrile. The preferred solvent
for the reaction includes tert-butanol, toluene, and
tetrahydrofuran.

The base for the reaction includes for example, an
organic base such as triethylamine, N, N-
20 diisopropylethylamine, ©pyridine and the 1like. The

preferred base for the reaction includes triethylamine.



20The reaction time generally ranges about 30 minutes to 3 days, preferably

about 1 hr to 1 day. [0192] Step 2 Conmpound [ X-51] can be
obtai ned by the reaction of 25Conpound [X-50] w th 0-nethyl hydroxyl am ne or
hydrochl oride 160 thereof in a solvent. The solvent for the reaction

i ncludes for exanple, alcohols solvent suth as nethanol, ethanol, and

i sopropyl al cohol; hydrocarbon solvent such as benzene, toluene, 5 xylene,
and hexane; hal ogenat ed sol vent such as nethyl ene chloride, chloroform
carbon tetrachloride,_ and 1,2- dichloroethane; ethers solvent such as

di ethyl ether, T8€rahyePPhr &°F dFBRanesadt }eyi ABCHERFSt hhre, SRRl yre;
pol ar solvents such as |V, Ar-di net hyl f ormam de, dinethyl 10 _sulfoxi de,
acet oni t ri hethanelac&atdweolvat eroPEeRlY byl aphel . wiveaT -RiF 3@ lus & ohe or
as a mxture of two or nore. The preferred solvent for the reaction

i ncl udes nethaboll, anfandhe pyikeli ne, Thet r ahigdevtadanaleohaénefonettid ene
chl oride, and hexane. 15The reaction tenperature generally ranges about
-10C t 0 50€eaprebar amlcy vdlkesutt @€ -batamoh.t enper at ur e. The reaction
time generally ranges about 30 minutes to 3 days, preferably about 1 hr to
1 days [0193] 2@8kepedction tetpepautmde] Xehdraddly bhergisaiatedithy ttheo
cyclization reaction of Conpound [X-51] in the presence of hal ogen or

or ganohal i dgoicir, apselfeenbly room temperatheesalovemoutorlddve.reacti on

i ncl udes for exanple, 25hydrocarbon sol vent such as benzene, tol uene,
Xyl ene, and The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr té 1 day.
[0204]
10 Step 2
Compound ([X-72] can be obtained by removal of the
protecting group P"' from Compound [X-71] in the presence
of an acid in a solvent.
The solvent for the reaction includes for example,
15 alcohols solvent such as methanol, ethanol, and isopropyl
alcohol; halogenated. solvent such as methylene chloride,
chloroform, carbon tetrachloride, and 1,2-dichloroethane;

ethers solvent such as diethyl ether, tetrahydrofuran,

dioxane, 1,2-dimethoxyethane, and diglyme; esters solvent

20 such as ethyl acetate, methyl acetate, and butyl acetate;
polar solvent such as N, N-dimethylformamide, and
acetonitrile; acetic acid, and water. The preferred

solvent for the reaction includes ethyl acetate, and
dioxane.

25 The acid for the reaction includes for example,



161 hexane; hal ogenated sol vent such as met hyl ene chloride, chloroform’
carbon tetrachloride, and 1, 2-dichl oroethane; ethers solvent such as

di et hyl ether, tetrahydrofuran, dioxane, 1, 2-dinethoxyethane, and diglyne;
and polar 5 solvents such as N, N-di net hyl f or mam de, di nethyl sulfoxide,
acetonitrile, and acetone, which may be 42d alone or as a nixture of two
or nore. The preferred solvent for the reaction includes acetonitrile, and
met hyl ene chl ori de. The hal ogen or organohalide for the reaction includes
10f or exanpl e, brom ne, iodine, N-bronosuccinimde, N iodosuccinimde, and
i odi ne nONBYRESCHAOT 1TheaFief erP e PRYIHER GICithl | G 1ESE iCheaFEAct |

i ncl udes iodi ne, and i odi ne nonochl oride. The reaction tenperature

general ly ﬁanééqum@m@tAEO@qm§c>snma preferaptlyagbdutfaC the rgmation

. tenperature. The reaction tinme generally ranges about 30 minutes to 3 days,
pr ef er abl y izigduided0 hyidmecdis arg. ¢l agayd, [0 4]r iStlap b RECop Aaidl [ X- 54] can
be obtai ned by the reaction of- Conpound [X-52] with Conpound [X-53] in the
presence of a mihal reaftcaliyst tiempersguwrentgenerally rafNwss GlnpounP§ XH3] is
al kyl boroni c or aryl boronic acid, these may be al kyl boronic or aryl boronic
aci d st sel is25ar, aregstrabliherenf tenptddairestter dtereafodscpreferred. 162
As the Conpound [ X-53], an al kylzinc or arylzinc reagent, an al kyl magnesi um
or aryl magnesi umheeagert ioh tthend igem gy e niskfbs about 30 mirlieesalyent
for the reaction includes for exanple, 5hydrocarbon solvent such as

benzene, taol WRRR, ¥HEReaARd about 1 hr to 1 day.

[0205]
Step 3

10 Compound ([X-73] can be obtained by the reaction of
Compound [X-72] with imidazole-1l-sulfonyl azide

hydrochloride in the presence of a base in a solvent.
The solvent for the reaction includes for example,
alcohols solvent such as methanol, ethanol, and isopropyl
15 alcohol; halogenated solvent such as methylene chloride,
chloroform, carbon tetrachloride, and 1,2-dichloroethane;
ethers solvent such as diethyl ether, tetrahydrofuran,
dioxane, 1,2-dimethoxyethane, and diglyme; esters solvent
such as ethyl acetate, methyl acetate, and butyl acetate;
20 and polar solvent such as 'N;N—dimethylformamide, and
acetonitrile. The preferred solveﬁt for the reaction
includes methanol.
The base. for the reaction includes for example,
potassium carbonate, sodium carbonate and the like. The

25 preferred Dbase for the —reaction includes potassium



hexane; ethers solvent such as diethyl ether, tetrahydrofuran, dioxane,

1, 2-di net hoxyet hane, and di gl yne; pol ar sol vents such as

N, Nr - di net hyl f or mam de, di net hyl sul foxide, acetonitrile, and acetone; and
wat er, which nmay 10 be used alone or as a m xture of two or nore. The
preferred solvent for the reaction includés N, Ardinethyl for mani de.

The netal catalyst for the reaction includes for

exanpl e, apal | adi untat al yst suchas 15bi s(tri phenyl phosphi ne) pal | adi un(11)
dichloride, and 1,1 -

bi s(di phenylapgtospltieno) f errocene- pal | adi un(11)di chl ori de, preferably

bi s(tri phenyl phosphi ne)pal I adiun(11) dichloride. The netal catalyst for the
reaction al so i Mtleudes ca inre kengatral tystes yehasfall 12 2dhges about 0°C to

bi s(di phenyl phosphi no) et hane] ni ckel (11) dichloride, and nickel (11)

acet yl acet anate,, are famrabign reaimltsipsuchuigs 49 eddd )1 edd©ri de. As
appropriate, a base or an inorganic salt may be added. 25The base or

inorgani c salt fee thedteast itamd REHedes 1,163 dqrs el &30 alkalicdmial
phosphat e such as tri potassi um phosphate; al kall netal carbonate such as

sodi um car bogate, rdrRYLRISI WPLA Bonat &o al kalyh. metal acetate such as
sodi um acetate; and fluoridé salt such as cesiumfluoride 5and the |ike,
preferably gegigym fl uoride and tripotassi um phosphate. The reaction
tenperature generally ranges about -10C to 150C, preferably about 0C to
100C. . The r I time generally ranges about 30 mnutes to
103 days, 553 gfgﬁﬁ§%ag§ﬁ?g%f%% to 1 day. [0195] Step 5 Conpound [ X-55] can
be obtai ned by renoval of the



protecting group P from Conpound [ X-54] in a solvent. 15 Wen the
protecting group P is a benzyl group, the protecting group may be renoved
by the catal ytic hydrogenation reaction under normal pressure or medi um
pressure (for exanple, 3atm. The catal yst for the reaction

i ncl udes for exanple, 20palladiumon actiV@ted carbon, palladi um hydroxide,
and Raney nickel. The preferred catalyst for the reaction includes

pal | adi um on activated carbon and pal | adi um hydr oxi de. - The
solvent for the reaction includes for exanple, 25alcohols solvent such as
met hanol , et hanol, isopropyl 164 al cohol, and tert-butanol; esters sol vent

such as ethyI acetate acetate, and butyl acetate; ethers sol vent
such as dletﬁyﬁﬁéﬁhéﬁ\mﬁﬂMKéHVBrofuran, di oxane, 1,2- di methoxyethane, and
di gl yme; acetic acid, and water, which 5 may be used alone or as a m xture
of two or nore. The preferreqﬂsgumgqq for the reactlon igaiclpdes net hanol

et hanol , ethylcacetate,/ Qna etrﬁgégrofuran The reaction
tenperature ger raII anges ro& ﬂperature/ﬂghg/ 1400C, preferably
room t enper t 'Sabsut 80C._______, TheAu¥actton tlne general |y ranges
about 30 mnutes to 7 days, prefir y about 1 hr to 5 days. [0196] Step 6 -
15Conpound [ X-56] [ Xagg pe obt ai ne the reactilo%-8%1 Compound [X-55] in the

presence of an oxidant“in a solvent The oxidant for the reaction includes
for exanpl e, 2,2,6,6-tetranethy|-1-piperidinonxyradicaI(TENPC» pot assi um

per nenganat e, aqueoushydr ogen per oxi de, yrldlnluntdlchronate and
chrom um oxi de. The preferred oxi nt for e e tfeacti on incl udes
2,2,6,6-tetra I Pl r|d|nylo y radlc%I (TEMPO). Alternatively,
Compound [ X- 56 gﬂ obt %7 i g an al dehyde derived from
Conmpound [X—55] and dhe OXIda ¥ for the reaction
[ X-831] ° R
Step 2 [ X-84]
o—-pP°
o OH . o] (
Yd1 ynd
¢ u
AUX y&d yn AUX ‘
. { el nez,. O R
( ﬁ;yﬂﬁﬁ/o\Rc qu\kn/ R
' ' Step 4 . 0
Step 3 [X-85] o] [ X-86] |
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25i ncl udes for exanpl e, pyridiniumdichromate(PDC), 165 pyridi nium
chl orochromate (PCC), and di nethyl sulfoxide (DVBO activated by oxalyl
chloride, Dess-Martin reagent, and sodiumchlorite. The sol vent
for the reaction includes for exanple, 5hal ogenated sol vent such as

met hyl ene chloride, chloroform carbon t®ffachloride, and

1, 2-di chl oroet hane; ethers solvent such as diethyl ether, tetrahydrofuran,
di oxane, 1, 2-di met hoxyet hane, and di gl yne; and water, which nmay be used
alone or as a mxture of two or nore. The preferred 10sol vent for the
reaction i ncl udé&enerRPefe OEhiSEERId, 1 SteForim ok Stnainih o e thal

wat er . The reaction tenperature generally ranges about -10C to 150C,
pr ef er abl y4Bapaglugest ¢hgofollowing schemethe reaction tine generally
ranges about 30 mnutes to 155 days, preferably about 1 hr to 3 days.

[0197] Step 7 Gbﬁﬁgynd [ X-57] can be ObL i ned by al kylation r td P9
of Conpound [ X-§6] Jin presence of pas i nf°%®%ol vent. 20 H sal vent

for the red&figh i ncl udes foar _exanpl g ers solvent—sugch as die CH
ether, tetrahydrofup&w i oxane, 1,2-di @xg%%hane, and di gl yme; CH,

pol ar sol vems& suchgasci Ar - di met hyl f or marfj de;£% net hyl sul foxi de, o CH,
acetonitrile, and acetone, which may be used al’one or as a 25ni xture of two
or nore. The preferred solvent for the 166 reaction includes

N, Ar - di net hyl f ormam de, and acetonitrile. The base for the reaction

i ncludes fopzexanpl e, potassium carbonate, sodi um carbonate, sodium

hydr ogen carbonate and the |ike. The preferred base for the 5reaction
includes pagtagshum carbonate, and sodi um carbonate.

Compound [X-82] can be obtained by the reaction of
Compound [X-80] with Reactant [X-81] in the presence of a
condensing agent in a solvent. |
10 The solvent for the reaction includes for example,
hydrocarbon sclvent such as benzene, toluene, xylene, and
hexane; halogenated solvent such as methyiene chloride,
chloroform, carbon tetrachloride, and 1,2-dichloroethane;
ethers solvent such as diethyl éther, tetrahydrofuran,
15 dioxane, 1,2-dimethoxyethane, and diglyme; and polar
solvents such as N,N-dimethylformamide, dimethyl sulfoxide,
acetonitrile, and acetone, which may be used alone or as a
mixture of two or more. The preferred solvent for the
reaction includes methylene chloride, chloroform, and N,N-
20 dimethylformamide.
The éondensing agent for the reaction includes for
example, water-soluble carbodiimide (WSC-HCl: l-ethyl-3-(3-

dimethylaminopropyl) carbodiimide hydrochloride) , N,N' -



The al kyl ati ng agent for the reaction includes for exanple, nethyl iodide,
ethyl i1odide and the |ike. The preferred al kylating agent for the reaction
i ncl udes nethyl iodide. 10The reaction tenperature generally ranges room
tenperature to about 120C, preferably roon1tenperature to about 100C.

The reaction tinme generally ranges about 138 minutes to 3 days, preferably
about 1 hr to 1 day. 15Alternatively, Conpound [X-57] can be obtai ned by
reacting Cowpound [ X-56] with an alcohol in the presence of a condensing
agent, or eacting Conpound [ X-56] mnth trimet hyl silyl di azonet hane.

[ 0198] ZOSt%l;?}B:thexyl@ﬂmﬁf@TW%& RE®) be GLphenptPhesPRCoypouRdifX- 57]
in a solvent under the acidic condition of ester hydrolysis reaction.

The aci d f o/PREe r ezied | onrbogyudesmiidazekandlCo®I) 25hyr caporpciace d, 1-
hydrobrom ¢ acid, sulfuric acid, and 167 trifluoroacetic acid. The
preferred asidrd:or- ihégreasit s el udesidnydiractd ori(goaei d; hyadn obr ogic
acid, and trifluoroacetic acid. The solvent for the reaction includes
for exanpl ginyudndeatihopanldiens Sushras dedzens Lokdengay xHeengdadaad
hexane; hal ogenated sol vent such as nethyl ene chloride, chloroform carbon
tetracghl oride mrdkdsZedli ebhasnei hgnageathens 0oy emdiasicdh asndi@ddy! a

et her, tetrahydrofuran, dioxane, 1,2-dinethoxyethane, and diglyne; esters

sol vent 10%Hggﬁ¥%€%§Y&a@€ft§5fu g&EbQQEE L Qe Wm%éﬁﬁg#:afsé@£§}0§nd

pol ar sol vent such as acetlc aC| wat er T e prefer ent r the

reaction i nel udes JrR} ‘%&fphe A )'c@'@rb&cﬁ‘iﬂﬁ?cﬁé’r 'Hyéﬁ}crkﬂ@iqrd@ urang teluene,

acetic acid, and mater action tenperature generally ranges about

OCto 1200 f ature 1.0 bout 1 The reaction
time gener I'Sax(e;;nges ab qh%ﬁﬂﬁfgutégono % ays gré?grabﬁ§ abod?§30 m n.
to 1 day.

mixture of water-soluble carbodiimide (WSC+-HCl: 1l-ethyl-3-
10 (3-dimethylaminopropyl) carbodiimide hydrochloride) and 4-
dimethylaminopyridine (DMAP).

The reaction temperature generally ranges room
temperature to about 120°C, preferably room temperature to
about 100°C.

15 The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.

[0208]

Step 2
Compound [X-84] can be obtained by the reaction of
20 Compound [X-82]) with Reactant [X-83] in the presence of a

base in a solvent.

The solvent for the reaction includes for example,
hydrocarbon solvent such as benzene, toluene, xylene, and
hexane; ethers solvent such as diethyl ether,

25 tetrahydrofuran, dioxane, 1,2-dimethoxyethane, and diglyme;



[0199] 20Step 9 Compound [ X-60] (Rc = C1_6 al kyl group) can be
obt ai ned by the reaction of Conpound [ X-58] with Reactant [X-59] in the
presence of a condensing agent in a solvent under the condition of a conmon
am de bond formation reaction. 25The solvent for the reaction includes for
exanpl e, for 168 exanpl e, hydrocarbon sbi¥ent such as benzene, tol uene,

xyl ene, and hexane; hal ogenat ed sol vent such as dichl oronet hane,

chloroform carbon tetrachloride, and 1, 2- dichl oroethane; ethers sol vent
such as diethyl ether, 5 tetrahydrofuran, dioxane, 1,2-dinmethoxyethane, and
di gl yne; amddppldersciolerdrst sushclisall, N, di-demeyhi/dfwemaoe dedi stmgthy 1

sul foxi de, acetonitrile, and acetone, which nmay be used alone or as a

m xt ur e of stivbogidrpr eacdthenptef ber echrgbl seatoher twieicleackiyonbe nalastes

met hyl ene chl oride, 10chloroform and N, N-di net hyl f or mam de. The
condensi ngaagant 4or atshear eatktonei i ude® or more. The preferred

wat er - sol ubl ecar bodi i m de( WSCHC1: 1- et hy1- 3- ( 3-

di met hyl ankaopeapy kbeatbediresicdeydraehhasde) tNafydrofuran.

di cycl ohexyl car bodii m de (DCC), di phenyl phosphoryl azide

15( DPBA) , car bonyhdi baEdazehetG kredR@ion includes for example, sodium
azabenzotriazole-1-y1)-N,N, N , N, -tetranethyluronlun1hexafluorophosphate

(HATU) . AShéEQﬁ@EE&@H@s:.laQYL@reOXy LHnhsnzohekazel aypaeby dEat gEHOBERO) , 4-

di met hyl am nopyri di ne ( DVAP) N-di 1 sopropyl ethylamne and 20 the Iike
i xt B?fﬁ?%%%?ﬁs%F?%gé*%gﬁ%&??%-s' PHlac R TRy Ty T e 2
di met hyl a I
irony. TreBERSERH SRR TR Bl A A sna pscmiun
25n1xtureogekg%é%ﬁygggégagg§é%{e 1-y1)-N,N,N , N, 169

10 [0209] |

The reaction temperature generally ranges about -78°C
to 50°C, preferably about -78°C to room temperature.
The reaction time generally ranges about 30 minutes to
3 days, preferably about 30 minutes to 1 day.
15 [0210]
Step 3
Compound [X-85] can be obtained by removal of the
protecting group P°' from Compound [X-84] in a solvent.
When the protecting group P°* is a benzyl group, the
20 protecting group may ‘be removed Dby the. catalytic
hydrogenation reaction under normal pressure or medium
pressure (for example, 3atm).
The catalyst for the catalytic hydrogenation reaction
includes for example, palladium on activated carbon,

25 palladium hydroxide, and Raney nickel. The preferred



t et ranmet hyl ur oni um hexaf | uor ophosphate (HATU) and

1V, Ardi i sopropyl et hyl am ne. The reaction tenperature generally
ranges roomtenperature to about 12000, preferably roomtenperature to
5about 100C. The reaction tine generally ranges about 30 mnutes to 3

days, preferably about 1 hr to 1 day. [028®] Step 10 10Conpound [I] (Rc =
hydr ogen) can be obtai ned from Conpound [ X-60] (Rc = Cl-6 al kyl group) in a
sol vent under the condition of a commopn ester hydrolysis reaction. The
ester hydrolysis reaction may be performed under the al kaline or acidic
condi ti on. ca5Ty sifaskor orheheealcktdlornel rohdies opal hefliides choraeamied an
aqueous solution of alkali netal hydroxide such as |ithium hydroxide,

sodi um hydrexicde, aaad gedtlaskiummipddrooxdidde. The preferred base for the
reaction includes aqueous sodi um hydroxi de and aqueous |ithi um hydroxi de.
20 The aci d for Thke ssldent candi tiien cacdldesct arydexgaplae,i oy diredit Do C
acid, hydrobromc acid, sulfuric acid, and trifluoroacetic acid. The

preferred aegicdudels therr eachipar i gl esies] Sy doacingr i sudiei ds hysitiodrion) c
acid, and trifluoroacetic acid. 25The solvent for the reaction includes for

exanplse, %E@lalih\ﬂir,ocaiQ@ﬁréﬁtl’emal@:'éﬁl&la}s benzeneerkobueBo1Xy! efeseand
hexane; al cohol s sol vent such as nethanol, ethanol, isopropyl alcohol, and

tert-but angly)Rajrogenat edsalMgnt suehaas Metditlane, cbt gt de anahl Yrofor m
carbon 5tetrachl ori de, and 1,2-d|chloroethane; et hers sol vent such as

diethyl et e etr ahydofay an, oo oxane. 1u2n di et hoxyeitiane. agdhdl ol yre:

esters solvent such as et acetate, met yl acetate, an utyl acetate;

o vent - f ot te PRl At i 2R e A S A e i B e,
et o Conr et E ot o RLE S I B e
i ade to T e S efafhnrh b0 1 S oPreqEyTen. SolvedfNd8E A

feaction includes methanol, ethanol, ethyl acetate, and
tetrahYdrofuran.
The reaction temperature generally ranges room
temperature to about 100°C, preferably room temperature to
15 about 80°C.
The reaction time generally ranges about 30 minutes to
7 days, preferably about 1 hr to 5 days.
[0211]
Step 4
20 : Compound [X-86] can be obtained by vintroducing the
protecting group P° into Compound [X-85] in a solvent.
When the protecting group P° is a silyl group,
Compound [X-86] can be obtained by using silylation agent
in the presence of a base.

25 The solvent for the reaction includes for example,



In Step 2 of Preparation nmethod 3E, an racem c formof [X-42] may be used
to give Conpound [I] (Rc = hydrogen) which is in racemc formas a final
product. 20[0201] Preparation nethod 4 The case of that the 5-menbered ring
is triazole: 171 Preparation nethod 4A Fe-N3 [ X-70][ X-73] Preparation
method 4 C [ 0202] 181 e

esters solvent such as ethyl acetate, methyl acetate, and
butyl acetate; ethers solvent such as diethyl ether,
tetrahydrofuran, dioxane, 1,2-dimethoxyethane, and diglyme;
and polar solvents such as N,N-dimethylformamide, dimethyl
5 sulfoxide, acetonitrile, and acetone, which may be used
alone or as a mixture of two or more. The preferred
solvent for the reaction includes N,N-dimethylformamide.

The bese for the reaction includes for example,

triethylamine, pyridine, and imidazole. The preferred
10 base for the reaction includes imidazole.

The silylation agent for the reaction includes for
example, tert-butylchlorodiphenylsilane, tert-
butylchlorodimethylsilane, and  tert-butyldimethylsilyl
trifluoromethanesulfonate. The preferred silylation agent

15 for the reaction includes tert-butylchlorodiphenylsilane.

The reaction temperature generally ranges room
temperature to about 100°C, preferably room temperature to
about 80°C.

The reaction time generally ranges about 30 minutee to

20 3 days, preferably about 1 hr to 1 day.
[0212] |
Step 5
Compound [X-87] can be obtained by hydrolysis reaction of
Compound [X-86] in a ‘solvent under the commonly-used

25 condition. The hydrolysis reaction may be performed under



Preparati on nethod 4A Preparation method 4 A0 CH p N1 Ra-N [ X-71 ]
Step 1 [X-703 [XJO]

182

the alkaline or acidic condition.
The base for the alkaline condition includes for

example, an aqueous solution of alkali metal hydroxide such

as lithium hydroxide, sodium hydroxide, and potassium
5 hydroxide; inorganic peroxide such as lithium peroxide,
potassium peroxide, and sodium peroxide. The preferred

base for the reaction includes lithium peroxide.
The acid for the acidic condition includes for example,
hydrochloric acid, acetic acid, hydrobromic acid, sulfuric
10 acid, trifluorcacetic acid, and p-toluenesulfonic acid
monohydrate. The preferred acid for the reaction includes
hydrochloric acid, acetic acid, and p-toluenesulfonic acid
monohydrate.
The solvent for the reaction includes for example,
15. hydrocarbon solvent such as benzene, toluene, xylene, and
hexane; alcohols solvent such as methanol, ethanol,
isopropyl alcohol, and tert-butanol; halogenated solvent
such as methylene chloride, chloroform, carbon
tetrachloride, and 1,2-dichloroethane; ethers solvent such
20 as diethyl ether, tetrahydrofuran, dioxane, 1,2-
dimethoxyethane, and diglyme; polar solvents such as N,N-
dimethylformamide, dimethyl sulfoxide, acetonitrile, and
acetone; acetic acid, and water, which may be used alone or
as a mixture of two or more. The prgferred solvent for the

25 reaction includes tetrahydrofuran and water.



Ra- NH2 [ X-72 ] Ra-N3 [X-73] Step 2 Step 3 5The exanpl e of
Preparati on nethod 4A includes the foll ow ng schene:

10

15

20

25

183

The reaction temperature generally ranges about -30°C
to 80°C, preferably about 0°C to room temperature.

The reaction time generally ranges about 30 minutes to
3 days, preferably about 30 minutes to 1 day.
[0213]
Step 6

Compound [X-88] can be obtained by the reaction of
Compound | [X-87] with N, O-dimethylhydroxylamine or

hydrochloride thereof in the presence of a condensing agent

in a solvent.

The solvent for the reaction includes for example,
hydrocarbon solvent such as benzene, toluene, xylene, and
hexane; halogenated solvent such as methylene chloride,
chloroform, carbon tetrachloride, and 1,2-dichloroethane;
ethers solvent such as diethyl ether, tetrahydrofuran,
dioxane, 1,2-dimethoxyethane, and diglyme; and polar
solvents such as N,N-dimethylformamide, dimethyl sulfoxide,
acetonitrile, and acetone, which may be used alone or as a
mixture of two or more. The preferred solvent for the
reaction includes methylene chloride, chloroform, and N,N-
dimethylformamide.

The condensing agent for the reaction includes for
example, water-soluble carbodiimide (WSC+-HCl: l-ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride), N,N'" -

dicyclohexylcarbodiimide (DCC), diphenylphosphoryl azide



172 [0203] Step 1 Conpound [ X-71] can be obtained by the
reacti on of 5Conpound [ X-70] with diphenyl phosphoryl azide (DPPA) and an
al cohol in the presence of a base in a solvent. The sol vent for the
reaction includes for exanple, alcohols solvent such as nethanol, ethanol,
i sopropyl al cohol, and tert-butanol; halb%tnated sol vent such as 10

net hyl ene chl oride, chloroform carbon tetrachloride, and

1, 2-di chl oroet hane; ethers sol vent such as diethyl ether, tetrahydrofuran,
di oxane, 1, 2- dlnethoxyethane and di gl yne; esters solvent such as et hyl
acet at e, népﬁ?ﬂ-ac@mﬂw§a¥hﬂﬁxﬁﬁ%mmkﬁ&ﬁQ&% (@hd) pol & swipremrisuch ds- 51, N
15 di net hyl formam de, and acetonitrile. The preferred solvent for the
reacti on i hybhudey -tier-behrzbandkzctlel uenencagdraetr ahydopt uranyg,0),  4rhe
base for the reaction includes for exanple, an organic base such as

tri et hyl amidee tAlb16mi20gyirsdphepy | Biihy) amdme, thyr i Hioe arg tbe ldddedhe
preferred base for the reaction includes triethylamne. 173 The

al cohol forheheregactrican doialdidend agexanpbe, tAet Ranek i oat Ranaluadssepr opy!
al cohol, tert-butanol, benzyl alcohol and the |ike. The preferred al cohol

for the reﬁ@ka@e‘@%l%E%éﬂ£§5l$Bﬂé”E&rbodl1mla@e (r9ackican t.enpelat uyre

general ly ranges about OC to 150C, preferably roon1tenperature to about

100C. (3Themees %ﬁb%ﬂnbbggpng%%%bbﬁlﬁ%ﬂgﬁ§ ﬁ?QHBCﬁQthBE§eSa£@ 3 days,
preferably about r to

vhydroxy—1H—benzotr1azole monohydrate (HOBt * Hy0) and a

mixture of water-soluble carbodiimide (WSC-HCl: 1l-ethyl-3-

(3—dimethylaminopropyl)carbodiimide hydrochloride) and 4-
10 dimethylaminopyridine (DMAP) .

The reaction temperature generally ranges room
temperature to about 120°C, preferably room temperature to
about 100°C.

The reaction time generally ranges about 30 minutes to

15 3 days, preferably about 1 hr to 1 day.
[0214] |
Step 7

Compound ([X-89] can be obtained by the reaction of

Compound [X-88] in the presence of a reduéing agent 1in a
20 solvent.

The solvent for the reaction includes for example,
hydrocarbon solvent such as benzene, toluene, xylene, and
hexane} halogenated solvent such as methylene chloride,
chloroform, carbon tetrachloride, aﬁd 1,2-dichloroethane;

25 ethers solvent such as diethyl ether, tetrahydrofuran,



[ 0204] 10Step 2 Compound [ X-72] can be obtained by renoval of the
protecting group PN1L from Conpound [X-71] in the presence of an acid in a
solvent. The solvent for the reaction includes for exanple, 15 al cohols

sol vent such as nethanol, ethanol, and isopropyl alcohol; hal ogenated

sol vent such as nethyl ene chloride, chlot®form carbon tetrachloride, and
1, 2-di chl oroet hane; ethers solvent such as diethyl ether, tetrahydrofuran,
di oxane, 1, 2-di et hoxyet hane, and diglynme; esters solvent 20such as et hyl
acetate, nmethyl acetate, and butyl acetate; _

pol ar sol verdtioxengs N, Nr 2dikwehhbkyerbainde, adnd ackipinme i | ehiabet hayadiel, and
wat er. The preferred solvent for the reaction includes ethyl acetate, and
di oxane. 25Eed adichd orr the eeadiitore rd udes dormexanpl &he Iideferred
hydrochl oric acid, hydrobrom c acid, sulfuric acid, and trifluoroacetic
acid. The prafvemited fant d flox theaceachi oancickedes doldieord) omeetiacidehe and
trifluoroacetic acid. The reaction tenperature generally ranges about 0Cto
5150C, pretenalliyier, oemliceiFeiat, Ut datheabaid H@anhydrofukidh Feaction tine
general ly ranges about 30 minutes to 3 days, preferably about 1 hr to 1
day. [0205] Stegnd 19canpeusd L¥=A8] eap benebtained;: Hy the-1eded i ons.of
Conmpound[ X- 72] wi t hi mi dazol e-| -sul fonyl azi de hydrochl oride in the presence

of a base iRampi@l Velisobutylaluminum hydride, and lithium aluminium
hydride. The preﬁerred reducing agent for the reaction
includes diisobutylaluminum hydride.
The reaction temperature generally ranges about -78°C
10 to room temperature, preferably about -78°C to 0°C.

The reaction time generally ranges about 30 minutes to

3 days, preferably about 1 hr to 1 day.

[0215]
‘Step 8

15 Compound [X-90] can be obtained.lby the reaction of
Compound [X-89] with dimethyl (1-diazo-2-

oxopropyl)phosphonate in a solvent.
The solvent for the reaction includes. for example,
alcohols solvent such as methanol, ethanol, isopropyl
20 alcohol, and tert-butanol; halogenated solvent such as
methylene chloride, chloroﬁorm, carbon tetrachloride, and
"1l,2-dichloroethane; ethers solvent such as diethyl ether,
tetrahydrofuran, dioxane, 1,2—dimethoxyethane, and diglyme;
esters solvent such as ethyl acetate, methyl acetate, and

25 butyl = acetate; and polar solvent such as N,N-



The solvent for the reaction includes for exanple, alcohols solvent such as
nmet hanol , ethanol, and isopropyl 15 al cohol; hal ogenated sol vent such as
met hyl ene chl oride, chloroform carbon tetrachloride, and

1, 2-di chl or oet hane; ethers solvent such %&;dlethyl et her, tetrahydrofuran,
dloxane 1, 2- di met hoxyet hane, and dlegQE esters solvent such as et hyl

acet at e, nethyl acetate, and butyl acetate; 20and pol ar sol vent such as

N, N- di met hyl f ormam de, and acetonitrile. The preferred solvent for the

ti i | t h The b f th t | ud
o o) Lo B AR 0c nape. 2CBHPEEEal Bonel BeaR T FReEF i Bo FREE S

‘25preferred base for the reaction includes potassium 175 carbonate.

The reacti b7*t ERpefatttECGehBf APAGS BREBENAbout OC to 150C, preferably room
tenperature to about 100C The reaction tine generally ranges about
30 minutes{®918] days, preferably about 1 hr to 1 day. [0206] Preparation

met hod 4E Preparation method 4 B P 0 AUX) nd
The reaction temperature generally ranges about 0°C to

5 150°C, preferably room temperature to about 100°C.
" The reaétion time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.
[0217]

Preparation method 4C

Preparation method 4 C - _po
reparation metho _o- p° N o-P
RN, —(J ) n RL—Q RN oty e
[X-73] we 1X01] R® n:;cwo\
- o c
[X-90] Step 1 \R Step 2 c‘; R
[ X-100] [ X-102]
))W:'\——‘—l/ nd R N))\[k )nd
nC1
Step 3 Y*© o R® Step4
[X-103] [x4oq
Rd1 Rdz
H,N-YZ R*
ds d4 , Rl R® @ o2
R R H )= o & 4 R R
N- \ /R - N v

[X-105]  Nay Oj/ A . 76 O N- R
R=N__| vl ) nd R*® R“ R”—G~le’éc vl ﬁ/)nd RY R
net ne2 / \[k 1 ‘
o b ( ne ne?
Yck\gr “RC R Y° g
: i o
[ X-106] Step 6 (1]

Step 5 _
PSR =c 4 alkyl 6t g

10



CStep 8 yCRC O [ X-89 ] 177

Preparation nethod 4B includes the foll ow ng schene:

The exanple of Step 7 and Step 8 of
5[ 0207] Step 1

Compound [ X-82] can be obtained by the reaction of Conpound [X-80] with

in a solvent. 10The

React ant [ X-81]

in the presence of a condensi ng agent

sol vent for the reaction includes for exsfpl

e, hydrocarbon sol vent such as

benzene, toluene, xylene, and hexane;

hal ogenat ed sol vent such as net hyl ene

chl ori de,

chloroform carbon tetrachl ori de,

and 1, 2-di chl oroet hane; ethers

sol vent such as diethyl ether,

t et rahydr of ur an,

15 di oxane, ,
the

1, 2- di et hoxyet B&fe, eBANPHE gl 9Hre PREnfgadlian seerdmds 4fchirgludes

AT, N-di net hyl f or mam de,

di net hyl

sul f oxi de,

acetonitrile,

and acet one,

whi ch may Beldswdngl scdeme:as a mixture of two or nore. The preferred

solvent for the reaction includes nethylene chloride,

chl orof orm and

IV, Ar-- 20di met hyl f or mam de. The condensi ng agent cdor the reaction
i ncl udes for exanple,ﬁF ¢rer - sol ubl e carbodii m de (%S@;ﬂ?ﬁ;_l-ethyl-3-(3-
dlnethylanlnoprongLg %odﬁ}que deroﬁﬂLorld%%& 1V, AP ey, o e O tops
= HC N o KN N o
O\\éc(::’:? > : ° C":a o* Hz
O CH, : o ©CH o CH
NaCIO,
- NN OH Dess-Martin H,NSOH ch, N=N O-CH
3 N P periodinane NaH,PO, He N__-
— Hacw oL CH, > — 3 w o _CH,
. 0 \§3H3 CFEHB
CH,
HN
CH, 7 o. K CH,
o cH e O CH, N=N \[f:L
? N —_— N~
—_ Hscw d °\§CH, CHs ' Hzcw OH cHs
o of 0
5 [0218]
Step 1
Compound [X-100] can be obtained by the reaction of
Compound [X-90] with Compound [X-73] in a solvent.

The solvent for the

10 alcohols solvent such

alcohol,
methylene chloride,
1,2-dichloroethane; ethers
tetrahydrofuran, dioxane,
15
and

butyl acetate;

as-
and tert-butanol;
chloroform,

1,2-dimethoxyethane,

polar

reaction includes for example,

methanol, ethanol, isopropyl

halogenated solvent such as

carbon tetrachloride, and

solvent such as diethyl ether,

and diglyme;

esters solvent such as ethyl acetate, methyl acetate, and

solvent such as N,N-



178 di cycl ohexyl carbodi i m de (DCC), diphenyl phosphoryl azide (DPPA), and’
carbonyl dii m dazole (CDI). As appropriate, 1- hydroxy-/H benzotriazole
nonohydrate (HOBt H20) , 4- dinethylam nopyridine (DVAP) and the |ike may
be added. 5 The preferred condensing agent for the reaction includes a

m xture of water-soluble carbodiinide (Ws€8HC1: 1-ethyl-3(3

- di et hyl am nopr opyl ) carbodi i m de hydrochl ori de) and 1-

hydr oxy-/ H benzotri azol e nonohydrate (HOBt - H20) and a m xture of

wat er - sol ubl e carbodii m de (WSC. HC1: 1-ethyl - 3- ‘

10( 3- di met IimErhoFroman)icE badid ekt dnyidriocke or i ey prefferred solvent

di met hyl am nopyri di ne ( DVAP) . . The reaction tenperature generally
ranges roorficrerijier atagat itan abmitude2) G etpradfyetadfyramom t enperat ure to about
100C. 15The reaction tinme generally ranges about 30 m nutes to 3 days,
preferably aboutTHe hredar ibrdayemddd208]rStemerally rangeaipoundo ¢ X-84] can
be obtained by the reaction of 20Conpound [X-82] with Reactant [X-83] in

the presencsosfc,a fasReddbly @t Hemperatudhesan®m f@sodhe reaction
i ncl udes for exanple, hydrocarbon solvent such as benzene, toluene, xylene,

and hexane; et heffe selafitors Uthagdhiatdyly etdiefes 2aQLd ady dh AW 88, to
di oxane, 1, 2-di net hoxyet hane, and diglyne; 179 and pol ar solvents such as

N, Ar - di met hyld-QigTamp e HHRE ioiulf g de, pcgdpnitrile, and acetone,
whi ch may be used alone or as a mxture of two or nmore. The preferred
sol vent for;tfejreaction includes tetrahydrofuran. 5 The base for the
reaction includes for exanple, sodium hexanethyl disilazide, |ithium
hexanethylgkﬁ%J%;ide, and lithiumdiisopropylam de (LDA). The preferred
base for the reaction includes sodi um hexanet hyl di silazide and |ithium

hexanEthy|d|S||%%ﬁ%%und [X-102]) can be obtained by the reaction of

10 Compound [X-100] with Compound [X-101] in the presence of a
metal catalyst in a solvent.

When Compound [X-101] is alkylboronic or arylboronic
acid, these may be alkylboronic or arylboronic acid itself
or an ester thereof, and the ester thereof is preferred.

15 As the Compound ([X-101], an alkylzinc or arylzinc reagent,
an alkylmagnesium or arylmagnesium reagent or the like may
be used.

The solvent for the reaction includes for example,
hydrocarbon solvent such as benzene, toluene, xylene, and

20 hexane; ethers solvent such ‘as diethyl ether,
tetrahydrofuran, dioxane, 1,2-dimethoxyethane, and'diglyme;
polar solvents such as N,N-dimethylformamide, dimethyl
sulfoxide, acetonitrile, and acetone; and water, which may
be used alone or as a mixture of two or more. The

25 preferred solvent for the reaction includes N,N-



10[ 0209] The reaction tenperature generally ranges about -78C to 50C,
preferably about -78C to room tenperature. The reaction tinme. generally
ranges about 30 m nutes to 3 days, preferably about 30 minutes to 1 day.

15[ 0210] Step 3 Conpound [ X-85] can be obtai ned by renoval of the
protecting group PL from Conpound [ X-84]18% a sol vent. Wien the protecting
group Pl is a benzyl group, the 20 protecting group may be renoved by the
catal yti c hydrogenati on reaction under normal pressure or nedi um pressure
(for exanple, 3atm. . The catal yst for the catalytic hydrogenation
reaction i démeddy ffermard®sl-e, pal | adi um on activated carbon, 25pal | adi um
hydr oxi de, and Raney nickel.The preferred 180 catalyst for the reaction

i ncl udes pal | adilima ome&etli vabédlyatbofoandtpal | pelaomibydr bxcedes foihe
solvent for the catalytic hydrogenation reaction includes for exanple,

al cohol s sekeenilesuch asanet hapallladiuet hanol catsbpsopyl alswehol , arms
tert-butanol; esters solvent such as ethyl acetate, nethyl acetate, and
butyl acet atig;(tetiRelcsy8 @iHvenh 15140 Aas ety 1 etdieihl detdahyssef uran, -

di oxane, 1, 2-di nethoxyethane, and diglyne; acetic acid, and water, which
may be usedial(@i®HehyaphdspHl B ) HdH e @ind Wa 1aiadmine(11he pdediersetisol vent
for the reaction includes nethanol, ethanol, ethyl acetate, and ' '

tetrahydr ofp#edRrably bis (tripheBAGHNDHBIDYALES Generald yeHahges room
tenperaturgﬁ{o abou?.looc, p?ﬁ#éﬁg%%fgﬁgon1tgﬂperature to 15about 80C.

The reaction timgOeRerd | ¥2£80988 aROUL 30 PUES] 05T sdaYSic1Reerably
about 1 hr to 5 days.

nickel catalyst such as [1,2-
bis (diphenylphosphino)ethanelnickel (II) dichloride, and
10 nickel(II) acetylacetonate, and an iron catalyst such as

iron(III) chloride.
As appropriate a base or an inorganic salt may be
added.
The base or inorganic salt for the reaction includés
15 for example, alkali metal phosphate such as tripotassium
phosphate; alkali metal carbonate such as sodium carbonate,
and potassium carbonate; alkali metal acetate such as
sodium acetate; and fluoride salt such as cesium fluoride‘
and the like, preferably tripotassium phosphate.
20 The reaction temperature generally ranges about -10°C
to 150°C, preferably about 0°C to 100°C.
The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.
[0220]

25 Step 3



[0211] Step 4 20Conpound [ X-86] can be obtained by introducing the
protecting group P into Conpound [X-85] in a solvent When t he
protecting group pO is a silyl group, Conpound [ X-86] can be obtained by
using silylation agent in the presence of a base. 25The solvent for the
reaction includes for exanple, 181 este¥30solvent such as ethyl acetate,
nmet hyl acetate, and butyl acetate; ethers solvent such as diethyl ether,
t et rahydrof uran, di oxane, 1, 2-dinethoxyethane, and diglyne; and pol ar

sol vents such as N, AT-di et hyl f or mami de, di nmethyl 5sul foxide, acetonitrile,
and acet one, V\/nC@ﬁlP@aldee [¥sd@3dl oaror bes @htiadnad ¢fy t WemRvaror ihe
preferred solvent for the reaction includes N, N-di nethyl formam de.

The base forotketrisgctgmwnp nef udesmf Gompoamsl e[X 1102k hyhatihee pymadrdiane,
and i m dazol e. The preferred 10base for the reaction includes imdazole.
The sil yl abifoneagebtitfdantoe inea ctlivor iidec| (TS )f dm a solvent.

exanpl e, tert-butyl chl or odi phenyl sil ane,tert-

but yl chl or odi metrhyl stdmrenander t chut ytehaeidy | sidaphudes for example,
trifluoronethanesul fonate. The preferred silylation agent 15for the

react son i agkudes st esbikty cRhetodighemdtsidrdiieg. ethancihe reagidas 1
tenperature generally ranges roomtenperature to about 100C, preferably

room tenpegatuhelt 0 QUL BACHyutanol; esterfhesserehi O%Jdmeager@m}i y
ranges about 30 m nutes to 203 days, ‘preferably about 1 hr to 1 day
acetate, methyl acetate, and butyl acetate; hydrocarbon
soivent such as benzene, toluene, xylene, and hexane;
ethers solvent such as diethyl ether, tetrahydrofuran,
10 dioxane, 1,2-dimethoxyethane, and diglyme; and polar
solvents such as N,N-dimethylformamide, dimethyl sulfoxide,
acetonitrile, and acetone, which may be used alone or as a
mixture of ‘two or more. The preferred solvent for the
reactioﬁ includes tetrahydrofuran.
15 The reaction temperature generally ranges about -10°C
to 150°C, preferably about 0°C to 80°C.
The reaction time generally ranges about 30 minutes to
5 days, preferably about 1 hr to 3 days.
[0221]
20 Step 4
Compound [X-104] can be obtained by the reaction of
Compound [X-103] in the presence of an oxidant in a solvent.
The oxidant for the reaction includes for example,
2,2,6,6-tetramethyl-1-piperidinyloxy radical (TEMPO) ,

25 potassium permanganate, agqueous hydrogen peroxide,



[0212] Steps Compound [ X-87] can be obtained by hydrol ysis reaction
of Conpound [X-86] in a solvent under the commonl y-used 25condition. The
hydrol ysis reaction nmay be perforned under 182 the alkaline or acidic
condi tion. - The base for the al kaline condition includes for exanple,
an aqueous solution of alkali netal hydréXide such as |ithium hydroxide,
sodi um hydr oxi de, and pot assi um hydroxi de; i norgani c peroxide such as

| it hium peroxi de, potassium peroxide, and sodi um peroxi de. The preferred
base for the reaction includes |ithium peroxide. The acid for the

aci di ¢ con@iytriigining udlieshfonatexanphd, diycmdcetl osxtdaci d Thecepref acreld
hydr obrom ¢ acid, sulfuric 10 acid, trifluoroacetic acid, and

p-tol uenesuokfidnt atod nmwhydsateonThenplefesr exl A0 & fosctdwetle@dtiion

i ncl udes hydrochloric acid, acetic acid, and p-tol uenesulfonic acid
monohydr at @ipEid csetventy frerditdye rEamemn i ncl udes for exanple, 15.

hydr ocar bon sol vent such as benzene, toluene, xylene, and hexane; al cohols

sol vent such as arethanraliveaihanebmpbaanr opyl1ahrohaln aad Heebzbutiansy
hal ogenat ed sol vent such as net hyl ene chloride, chloroforny carbon

tetrachl origgRaidndql, 2n diaq.lale@lry‘a%t hades &4 hersrs Oé&fﬁ%uﬁ&'c hx-1 03(% , .and
20asdi et hyl et her, tetrahydrofuran, di oxane, dinethoxyethane, and di gl yne;

pol ar sol venls shefsdiee N fodli Metly| Tt g, dhiebBxl suldy okfene,

acetonitrile, and acetone; acetic aci rch may be used al one

“nchudos t S0P ARAT STl AL he i (Phbss  EvARE, Mot a et

_ € reaction tenperature
generally 13R05S A" ¢ A0UGHC S0P PEET SEARY AROUL 000! By 09y
chloride, Déss—Martin reagent, and sodium chlorite.

10 The solvent for the reaction includes for example,
halogenated solvent such as methylene chloride, chloroform,
carbon tetrachloride, and 1,2-dichlorocethane; ethers
solvent such as diethyl ether, tetrahydrofufan, dioxane,
1,2-dimethoxyethane, and diglyme; polar solvents such as

15 N,N-dimethylformamide, dimethyl sulfoxide, acetonitrile,
and acetone; and water, which may be used alone or as a
mixture of two or more.

The preferred solvent for the reaction includes
methylene chloride, chloroform, tetrahydrofuran,

20 acetonitrile, and water.

The reaction temperature generally ranges about -10°C
to 150°C, preferably about 0°C to 80°C.

The reaction time generally ranges about 30 minutes to
5 days, preferably about 1 hr to 3 days.

25 [0222]



The reaction tine generally ranges about 30 mnutes to 3 days, preferably
about 30 mnutes to 1 day. 5[0213] Step 6 Conmpound [ X-88] can be
obt ai ned by the reaction of Conpound [ X-87] wi th N, O-di net hyl hydr oxyl am ne
or hydrochl oride thereof in the presence of a condensing agent 10in a

sol vent . The sol vent for the reacttdh includes for exanpl e,

hydr ocar bon sol vent such as benzene, tol uene, xylene, and hexane;

hal ogenat ed sol vent such as net hyl ene chl oride, chloroform carbon

tetrachl oride, and 1, 2-di chl oroet hane; 15 ethers solvent such as di et hyl
ether, tetPaR¥PdPofuran, di oxane, 1, 2-di nethoxyethane, and diglyne; and
pol ar solvents such as N, N-di net hyl f or mam de, di nethyl sul foxide,
acetonitrile, aR@m®EEDEne, [XwRiOEA melR be=uséd-cal GA&Ydr &AM xta@de die t wo
or nore. The preferred solvent for the 20reaction includes nethyl ene

chl oride, ohkediokdr iy aite NkcHiort byl Compannde.[X-104]1The dorREastiant agent
for the reaction includes for exanple, water-sol uble carbodiimde (WC. HCL:
1- et hyl - 3- (3~ 1@Bhetiny |tdm morsepydg caf badcontdashydr agkhnar iige)s solvent

25di cycl ohexyl carbodi i m de (DCC), diphenyl phosphoryl azide 184 (DPPA),
and car bonyhderm dazol ec(€DtjonAsofippaopeomten lamhyelr dxynd H-henzoiidmmzol e
nonohydr at e(HOBt H20) , 4- di nethyl am nopyridine (DVAP) and the |ike may
be added. Thecptieherred condensing agent for the reaction includes a 5

m xture of water-sol uble carbodiimde (WSCHCL: 1-ethyl-3(3

- di et hyl am noprepy| 3sardedi irdrdechydragddorddel mndides for example,
lhydroxy-| H benzotri azol e nonohydrate (HOBt H20) and a m xture of

vat er - sol ugh8reaaRedn IAe MBCH, Lzetddlzed3 toluene, xylene, and

- di met hyl am nopr opyl ) car bodi i m de hydrochl ori de) and 4-

10di met hyl gaioopyri Héf@gé%’ﬁ%omsofz\@eélgh%%&?c%%Onmé\gﬁ?féﬁ‘éur&%ecféal ly

ranges roomtenperaturet preferably roonitéenperature to about

100038y, SPAPEPIEFY SIS R S lghan s AU DS Lo
ethers solvent such as diethyl ether, tetrahydrofuran,
dioxane, 1,2-dimethoxyethane, and diglyme; and polar
solvents such as N,N-dimethylformamide, dimethyl sulfoxide,
acetonitrile, and acetone, which may be used alone or as a
15 mixture of two or more. The preferred solvent for the
reaction includes methylene chloride, chloroform, and N,N-
dimethylformamide. |
The condensing agent for the reaction includes for
example, water-soluble carbodiimide (WSC*HCl: l-ethyl-3-(3-
20 dimethylaminopropyl) carbodiimide hydrochloride), N,N -
dicyclohexylcarbodiimide (DCC), diphenylphosphoryl azide
(DPPA) , carbonyldiimidazole (CDI), and O-(7-
azabenzotriazole-1-yl)-N,N,N’,N’,-tetramethyluronium

hexafluorophosphate (HATU). As appropriate, 1l-hydroxy-1H-

25 benzotriazole monohydrate (HOBt . H,0) , 4-



Step 7 Compound [ X-89] can be obtained by the reaction of
Conmpound [ X-88] in the presence of a reducing agent in a 20sol vent.

The solvent for the reaction includes for exanple, hydrocarbon sol vent such
as benzene, toluene, xylene, and hexane;_hal ogenated solvent such as

met hyl ene chloride, chloroform carbon t¥f7 achl ori de, and

1, 2-di chl oroet hane; 25ethers solvent such as diethyl ether,

tetrahydrofuran, 185 di oxane, 1, 2-di nethoxyethane, and diglyne, which may
be used alone or as a m xture of two or nore. The preferred solvent for the
reacti on i AéMEEEY 1RBLUERYE T iRdMSy | (GH@Fh| Y it iR hHSmE e
tetrahydrofuran. = 5 The reduci ng agent for the reaction includes for

exanpl e, dthsoBikel maymhtuadserti deThangrefenirem gondiemisdmohydiende. fomhe
preferred reduci ng agent for the reaction includes diisobutylal um num

hydri de. Theer eatetohibtenpeiatindegeneaal |yixbwges abbut warse -Gtlokrloom
tenperature, preferably about -78C to OC. The reaction tinme generally
ranges aboutrBoddiinttes to 3 dags, preferably mbbout 1 hr I-ethydays- (0215]
Step 8 15Conpound [ X-90] can be obtained by the reaction of

Conpoend[ Xa88kwht/hdmtmbbybpi-1dicaztcdi imdarr opyiyipbeapbatnate i namdsollvent .
The solvent for the reaction includes, for exanple, alcohols solvent such

as met hanok, d%b&?DQHr—ble%QB’tQﬁ)éﬂzol%o ﬁllo%@?@/ldzraﬁ:@ t@eiostbut anel ; halogenat ed
sol vent sucg as et hyl ene chloride, chloroform carbon tetrachlorrde and

1, 2-di chl opgethane; ethers sol vant; suchas dietdpdl ethsr) ety ahydeof ur an,
di oxane, 1, 2-di net hoxyethane, and diglynme; esters sol vent such as ethyl

acetate, MpLhyhnaeslat®onalh 250Uty RSt ELs, Sk pol argalryent sueh as, N, Ar -

diisopropylethylamine.

10 The reaction temperature generally  ranges room
temperature to about 120°C, preferably room temperatﬁre to
about 100°C.

The reaction time generally ranges about 30 minutes to
3 days, preferably about 1 hr to 1 day.
15 [0223]
Step 6
Compound [I] (R = hydrogen) can be obtained £from
Compound [X-106] (R® = C;.¢ alkyl group) in a solvent under
the condition of a common ester hydrolysis reaction. The

20 ester hydrolysis reaction may be performed under the
alkaline or acidic condition.

The Dbase for the alkaline condition includes for
example, an aqueous solution of alkali metal hydroxide such
as 1lithium hydroxide, sodium hydroxide, and potassium

25 hydroxide. The preferred base for the reaction includes



186 di net hyl formam de, and acetonitrile. The preferred solvent for the
reaction includes nethanol. [0216] The reaction tenperature generally
ranges about OC to 5150C, preferably roomtenperature to about 100C. The
reaction tine generally ranges about 30 mnutes to 3 days, preferably about
1 hr to 1 day. [0217] Preparation methodt2€ R -NNell | nd R-Q |
X-101nc2 Yc-Rc 0 XA 02] 187 The exanpl e of Preparation nethod 4A

i ncl udes the follow ng schene:

agqueous sodium hydroxide and aqueous lithium hydroxide.

The acid for the acidic condition includes for example,
hydrochloric acid, hydrobromic acid, sulfuric acid, and
trifluorocacetic acid. The preferred acid for the reaction

5 includes hyd:ochloric acid, hydrobromic . acid, and
trifluorocacetic acid.
The solvent for the reaction includes for examplé,

hydrocarbon solvent such as benzene, toluene, xylene, and

hexane; alcohols solvent such as methanol, ethanol,
10 isopropyl alcohol, and tert-butanol; halogenated solvent
such as methylene chloride, chloroform, carbon

tetrachloride, and 1,2-dichloroethane; ethers solvent such
as diethyl ether, tetrahydrofuran, dioxane, 1,2-

dimethoxyethane, and diglyme; esters solvent such as ethyl

i5 acetate, methyl acetate, and butyl acetate; and polar
solvent such as acetic acid and water. The preferred

solvent for the reaction includes methanol, ethanol,
methylene chloride, chloroform, tetrahydrofuran, toluene,
acetic acid, and water.

20 The reaction temperature generally ranges about 0°C to
120°C, preferably room temperature to about 100°C.

The reaction time generally ranges about 30 minutes to

3 days, preferably about 1 hr to 1 day.
[0224]

25 In Step 1 of Preparation method 4B, an racemic form of



5[0218] Step 1 - Conpound [ X-100] can be obtained by the reaction of
Conmpound [ X-90] with Conmpound [X-73] in a solvent. The solvent for the
reaction includes for exanple, 10 al cohols solvent such as nethanol,

et hanol , isopropyl alcohol, and tert-butanol; hal ogenated sol vent such as
met hyl ene chloride, chloroform carbon t®¥%achl oride, and

1, 2-di chl oroet hane; ethers solvent such as diethyl ether, tetrahydrofuran,
di oxane, 1, 2-di et hoxyet hane, and diglyme; 15esters solvent such as ethyl
acetate, nmethyl acetate, and butyl acetate;and pol arsol ventsuchas. N, Ar- 188
di net hyl f orlFafilde mandbaceatssmil t EP| givEheCopmpdend ed Idol (Rmt =f drydrrogmact i on
i ncl udes tetrahydrofuran. The reaction tenperature generally ranges
about 0C t @his0C1isprief eralemicr dommt ersper dtimed tporcghmit. 100C. 5The reaction
time generally ranges about 30 minutes to 3 days, preferably about 1 hr to

1 day. [0219p2Siep 2 Conpound [ X-102] can be obtained by the
reacti on of 10Conpound [X-100] with Conpound [ X-101] in the presence of a
met al cat alpysbair td cs0meeniod 5 When Conpound [ X-101] is al kyl boronic or

aryl boronic acid, these may be al kyl boronic or arylboronic acid itself or
an ester thereoftheandatke estetnhberrdf nss prfer rdiowing structure

wherein the cyclic moiety U is cyclobutane ring:

SR s e

Preparation method 5

RH~ <o “sten1 o

0]

[X-190] [X-191]

l Step 2

/D:U\O/\CH:, _ O
N
R™ rO ' e
Step 3 O [xs2)

[ X-183]
Step 4 9 o
OH ‘
o] / Rn/D)L Ra/U\OH
Step5 A _
OH [ X-200A ] = [X10]
| o]
~___ ) = O
[ X-194) Step5 B OH
. Ra1 -
: [ X-200B1 _

- [0226]

Step 1



15 As the Compound [ X-101], an al kylzinc or arylzinc reagent, an

al kyl magnesi um or aryl magnesi um reagent or the |i ke nmay be used. The
solvent for the reaction includes for exanple, hydrocarbon solvent such as
benzene, toluene, xylene, and 20 hexane; ethers solvent such as diethyl
ether, tetrahydrofuran, dioxane, 1,2-di nt®hoxyethane, and diglyme; polar
sol vents such as AcAr-dinEthyIfornanlde di met hyl sul foxi de, acetonitrile,
and acetone; and water, which may be used alone or as a m xture of two or
nore. The 25preferred solventforthereactlon i ncludes Ar, Ar- 189

di et hyl f or mami d@mpound  [Hyd Sigt #lare frsalgdaismd thie AR PR | FRACEERN f or
exanpl e, a palladium catalyst such as bis(triphenyl phosphine)pal | adi un(l1)
di chl ori decfandodpdund [X-190] with piperidine in the presence of a

5bi s(di phenyl phosphi no) f errocene-pal | adi un{I1)dichl oride, preferably

bi s(tri phemdrngrospimonelgealt aoi wrdd)veditchl ori de. The netal catal yst
for the reaction also includes a nickel catal ystsuchas[1, 2-

bi s(di phenyl phogptad nepetbane]fvrckehel | ydicbioni deydandiekOnifekel étdnple,
acetyl acetonate, and an iron catalyst such as iron(ll1) chloride.

appropri at eryRidease n adolveigasuehsald wayzdee addeduehbe baseres, |4edgani c
salt for the reaction includes 15 for exanple, alkali netal phosphate such

as tripot a@@}é&ﬁe()hoﬁakﬂébénaﬁélﬂm solBéRt cardpnake suehyasnsodipepagdbonat e,
and potaSS|un1carbonate al kali metal acetate such as sodium acetate; and

fluoride sal SUEHAS C@ékHBthéHféBth¥i&$e bhke.1 p ed er@bbyod £hpoL assi um
phosphate. 20The reaction tenperature generally ranges about -10C to 150C,

preferably 4 0 0oC Th i 0 ~bout
brelerably Als 06ch0eha0Coucn 2 BILEARL ACALED ORNELALIJ-EANISS,

dioxane, 1,2-dimethoxyethane, and diglyme; and ©polar

10 solvents such as N,N-dimethylformamide, dimethyl sulfoxide,
acetonitrile, and acetone, which may be used alone or as a
mixture of two or more. The preferred solvent for the
reaction includes methylene chloride, chloroform, and N,N-
dimethylforﬁamide.

15 The condensing agent for the reaction includes fér
example, water—séluble carbodiimide (WSC-HCl: 1l-ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride), N,N’" -
dicyclohexylcarbodiimide (DCC), diphenylphosphoryl azide
(DPPA), and carbonyldiimidazole (CDI). As appropriate, 1-

26 hydroxy-1H-benzotriazole monohydrate (HOBt -+ H0), 4-
dimethylaminopyridine (DMAP) and the 1like may be added.
The preferred condensing agent for the reaction includes a
mixture of wéter-soluble carbodiimide (WSC-HCl: 1l-ethyl-3-
(3-dimethylaminopropyl) carbodiimide hydrochloride) and 1-

25 hydroxy-1H-benzotriazole monohydrate (HOBt * H,0) and a



[ 0220] 25Step 3 190 Conpound [ X-103] can be obtai ned by renoval the
protecting group of from Conpound [ X-102] in the presence of
tetrabut yl ammoni um fluoride (TBAF) in a solvent. The solvent for the
reaction includes for exanple, 5 alcohols solvent such as nethanol,

et hanol , isopropyl alcohol, and tert-buth?6l; esters solvent such as ethyl
acetate, nmet hyl acet at e, and butyl acetate; hydrocarbon sol vent such as
benzene, toluene, xylene, and hexane; ethers solvent such as diethyl ether,
tetrahydrofuran, 10 di oxane, 1, 2-di nethoxyethane, and diglynme; and pol ar
sol vent s soéktageNoAr -wh et hyd Tarhantaebodi met gl (FSICf oilde, 1 ectEtionii+i | e,
and acetone, which nay be used alone or as a m xture of two or nore. The
preferred d8l-deme thydl amieopeagtyilorantodides deet hahiydcbfiorade) 153hé reacti on
‘tenperature generally ranges about -10C to 150C, preferably about 0OC to

80C. dihethgdemiaopymieigenemaddr) .r anges about 30 m nutes to 5 days,
preferably about 1 hr to 3 days. [0221] 20Step 4 Conmpound [ X-104] can
be obtai ned by the reassitononf CGompseietre 103knerrallng presagee ofrddm
oxidant in a solvent. The oxidant for the reaction includes for

exanpke, 2t2mpefateireanet ol pipesd di pykexyapli/cabbhEMR@peratke to
pyridini umdi chromate, and chrom um oxi de. The preferred oxidant for the
reaction i gglhudes 0302, 6, 6-tetranet hyl -1 pi peri di nyl oxy radi cal ( TEMPO).

Al ternatively, Conpound [X-104] can be prepared by 5 obtaining an al dehyde

derived from CO’ﬂ%%U@@aﬁ:%l@ag.?’]t’lm%n%etn@%aq)i'}ﬂ%c?f & 4 eartQuddicl ydes

for exanple, pyridiniumdichromate (P , pyridiniumchl orochromate (PCC),

and di et hyl ) vat X chl oride, Dess-Martin
4 Bl 0xde L DMEO) Beva %@ Ry axyHL

reagent, and s l"orit
[0227]

10 Step 2
Compound [X-192] can be obtained by the reaction of
Compound [X-191] with l,1,3,3—tetramethy1disiloxane in the
presence of (Ph3P)IrCl(CO) in a solvent.
The solvent £for the reaction. includes for example,
15 hydrocarbon solvent such as benzene, toluene, Xylene, and
hexane; halogenated solvent such as methylene chloride,
chloroform, carbon tetrachloride, and 1,2-dichloroethane;
ethers solvent such as diethyl ether, tetrahydrofuran,
dioxane, 1,2-dimethoxyethane, and diglyme; and polar
20 solvent such as acetonitrile, which may be used alone or as
a mixture of two or more. The preferred solvent for the
reaction includes toluene.
The reaction temperature generally ranges about 0°C to
120°C, preferably room temperature to about 100°C.

25 The reaction time generally ranges about 30 minutes to



10 The solvent for the reaction includes for exanple, hal ogenated sol vent
such as nethyl ene chloride, chloroform carbon tetrachloride, and

1, 2-di chl oroet hane; ethers sol vent such as diethyl ether, tetrahydrofuran,
di oxane, 1, 2-di net hoxyet hane, and diglyne; polar solvents such as 15 N,

N- di met hyl f or mami de , di methyl sul foxi det®&cetonitrile, and acetone; and
wat er, which may be used alone or as a m xture of two or nore. The
preferred solvent for the reaction includes :

met hyl enechl ari de, chl orof orm t et rahydr of uran, 20acetonitrile, and water.
The reacti 8nSR¥fpePECELEReNePRONF BANFES -afsutl SBOC to 150C, preferably
about 0C to 80C. The reaction tinme generally ranges about 30 m nutes
to 5 days, [pRe@Bérably about 1 hr to 3 days. 25[0222] 192 Step 5 Conpound
[ X-106] (Rc = C1_6 al kyl group) can be obtained by the reaction of Conpound
[ X-104] w theRedctant [ X-105] in the presence of a condensing agent in a
sol vent 5Sunder the condition of a conmon am de bond formation reaction.
The sol vent for Coheonesct [0 931c] vdas Heorokatpée, byydriecarbantsehvesit such
as benzene, toluene, xylene, and hexane; hal ogenated sol vent such as

met hybene cbhgbuda, [x10ehl ernehoerhycarker ety aehlordode,emnd

1, 2-di chl oroet hane; ethers sol vent such as diethyl ether, tetrahydrofuran,
di oxane, 1,2-di mathoxyeidane tandedegl st 2ol ROlcataeal VEsES Suglpas,

. N, Ar - di met hyl f ormam de, dinmethyl sulf oxide, acetonitrile, and acetone,

whi ch may hegusedrabanedivas: asud® HXtie Ofe t Woo Dlhe ADT xyTRaPr efig{ 1 ed
sol vent for the reaction includes nethylene chioride, chiordoform and

|V, Aral et hgkhAenam dfogenate AL AANICININD. adentoliar Lhe 1aad:
inc!udes for_exaﬁple, m%ter-sply e carbgﬁiiﬁi e ?&%&%ﬁ%l: 1-etjﬁ%§%13-
ZQd'nEthyl@ﬁhB?E%gB%t)Q§£ '%%g?@%gﬁ%%qﬁgr'dggdAEFEM'ichloroethane;
di cycl ohexyl car bodi I m de ), di phenyl phosphoryl “dzi dé
10 ethers solvent such as diethyl ether, tetrahydrofuran,
dioxane, 1l,2-dimethoxyethane, and diglyme; and polar
solvents such as N,N-dimethylformamide, dimethyl sulfoxide,

acetonitrile, and acetone, which may be used alone or as a

mixture of twe or more.

15 The preferred solvent for the reaction includes
acetonitrile. The reaction temperature generally ranges
room temperature to about 150°¢C, preferably room

temperature to about 120°C.
The reaction time generally ranges about 30 minutes to
20 2 days, preferably about 1 hr to 1 day.
[0229]
Step 4
Compound [X-194] can be obtained by quaternizing the
amino group of Compound [X-193] with p-toluenesulfonate and

25 the like followed by reactiing the quaternized Compound [X-



(DPPA) , car bonyl di i m dazol e(CDl ), andO- ( 7-
azabenzotriazole-1-y1)-N,N, N , N, -tetranet hyl uroni um hexaf | uor ophosphat e
(HATU). As appropriate, 1-hydroxy-1H :

25benzot ri azol enonohydr at e( HOBt H20) , 4- 193 di et hyl am nopyri di ne ( DVAP),

N, Ar - di i sopropyl et hyl amine and the |ike #89 be added. The preferred
condensi ng agent for the reaction includes a m xture of water-soluble
carbodiimde (WSC HCLl: 1-ethyl-3-(3- 5 dinethylam nopropyl)carbodiim de
hydrochl ori de) and 1- hydroxy-1H benzotri azol e nonohydrate (HOBt H20), and
a mixture éP30- Witdzabdwsstri azole-1-y1)-N, N, N , N, - tetranethyl uroni um
hexaf | uor ophosphat e (HATU) and Ar, Ardii sopropyl et hyl am ne. 10The reaction

t enper at ure gendiw | pasandes r bben trEgparidiur éntdudbeutfd20e€ampief, eratbl y
roomtenperature to about 100C. The reaction tine generally ranges
about 30 manutcesist @l ways; @f edEkabl ymabalt hidioxtidel sdayh 5[ D223 urdt ep 6
Compound [I] (Rc = hydrogen) can be obtained from Conpound [ X-106] (Rc =
Cl-6 al kyl hyraup)ide) ascslwertydnsieldé heagangbtbeesioh ayeRBRMLSt €fhe
hydrol ysis reaction. The 20ester hydrolysis reaction may be perforned under
the alskal i pee@era@di @ndifdOHN. the reatheobasentardeRe alkalddeous
condition includes for exanple, an aqueous solution of alkali netal

hydr oxi de %@qﬁgybﬂigﬂﬂﬁgggggyuwdﬂyard%ygéunhydroxide, and potassi um
25hydr oxi de. The preferred base for the reaction includes 194 aqueous
sodi um hydr oxi degnd ?9&@99§n|ité@dﬂ@f%ﬁﬂhﬂ§id%enerally ranges room
| temperature to about 150°C, preferably room temperature to
about‘120°C.
10 The reaction time generally ranges about 30 minutes to
2 days, preferably about 1 hr to 1 day.
[0230] |
Step BA
3-substituted cyclobutanecarboxylic acid [X-200A] can
15 be obtained by the catalytic hydrogenation reaction of
Compound [X-194] in 'a solvent under normal pressure OoOr

medium pressure (for example, 3atm).

The catalyst for the catalytic hydrogenation reaction

includes for example, palladium on activated carbon,
20 rhodium on activated carbon, palladium hydroxide, and Raney
nickel. The preferred catalyst for the reaction includes

palladium on activated carbon, and rhodium on activated
carbon.
The solvent for the catalytic hydrogenation reaction

25 includes for example, alcohols solvent such as methanol,



The acid for the acidic condition includes for exanple, hydrochloric acid,
hydr obrom ¢ acid, sulfuric acid, and trifluoroacetic acid. The preferred
acid for the reaction includes hydrochloric acid, hydrobrom c acid, and
trifluoroacetic acid. The solvent for the reaction includes for
exanmpl e, hydrocarbon solvent such as benZBfe, toluene, xylene, and hexane;
al cohol s sol vent such as net hanol, ethanol, 10i sopropyl alcohol, and
tert-butanol; hal ogenated sol vent such as nethyl ene chloride, chloroform
carbon tetrachl oride, and 1,2-dichloroethane; ethers solvent such as

di et hyl et k&hancdir ahyeleprapah, @ileadsd, 1,2nddi rerfobypdengde, adeteligl yne;
esters solvent such as ethyl 15acetate, nethyl acetate, and butyl acetate;
and pol ar sellwemnt ssieth agsacstliycl ascdtand, watesthylheapeefeer ednsol eyl f or

t he reaction includes nethanol, ethanol, nethylene chloride, chloroform

t et r ahydr ofawrearm t ;0| uerthewet i soheedt anduwhat er as20Thkigdacdt | onether,
tenperature generally ranges about OC to 120C, preferably roomtenperature
to about 1@RErahydroflivern eatitdxand, ne pehatead ok Fatigase Abond SDgIgmait es to
3 days, preferably about 1 hr to 1 day. [0224] 25In Step 1 of Preparation

met hod 43, aediacesdLd f OaA¥Ofwa ks, whXcBlmaRpybdeudsad 41058 ver Cempauind
[I] (Rc = hydrogen) which is in racemc formas a final product. [0225]

PreparatiomimRified 8 two dJheneAse of fihat pRarhaselihesdohd v RgrStipcture
wherein the cyclic noiety Uis cycl obutane ring:

reaction includes methanol, and tetrahydrofuran.
The reaction temperature generally ranges room
temperature to about'loO°C, preferably room temperature to

10  about 80°C. |

The reaction time generally ranges about 30 minutes to
7_days, preferably about 1 hr to 5 days.
[0231]
Step 5B

15 3-Substituted cyclobutanecarboxylic acid [X-200B] can
be obtained by reduction reaction of Compound [X-194] using
zinc in the presence of hydrochloric acid in a solvent.

The compound [X-200B] 1is a stereoisomer (cis-trans
isomer) oﬁ the compound [X-200A].

20 The solvent for the reaction includes for example,
ethers solvent such as diethyl ether, tetrahydrofuran,
dioxane, 1,2-dimethoxyethane, and diglyme; acetic acid, and
water, which may be used alone or as a mixture of two or
more. The .preferred solvent for the reaction includes.

25 tetrahydrofuran, and water.



Preparation nethod 5 OH R' [X. 191] Step 2 Ral (X-192] [ 0226] 196
Conmpound [ X-191] can be obtai ned by am dation reaction of Conpound [ X-190]
with piperidine in the presence of a condensing agent in a solvent. The
solvent for the reaction includes for exanple, ‘5 hydrocarbon solvent such
as benzene, toluene, xylene, and hexane;2®al ogenated sol vent such as
nmet hyl ene chl oride, chloroform carbon tetrachloride, and
1, 2-di chl oroet hane; ethers sol vent such as diethyl ether, tetrahydrofuran,
di oxane, 1, 2-di et hoxyet hane, and diglynme; and polar 10 solvents such as
AT, N-di net hyl f ofR&ni desadi ke hy Il Rt e adeneariliyl e, TARECAc et IR
whi ch may be used alone or as a mxture of two or nore. The preferred
sol vent fotetmberrtacti @ ialsduwdess et hybeaterhbdyi deome eorefratmrear
N, Ar - - di net hyl f or mam de.

about 120°C.

The reaction time generally ranges about 30 minutes to
5 3 days, preferably about 1 hr to 1 day.
[0232] |
In Preparation methods 2, 3, and 4, Compound [I]
wherein "R®" has the following structure can be pfepared by
using the compounds [X-200A] or [X-200B] obtained in
10 preparation method 5 as the carboxylic acid compound [X-10]

and the 1like.

d1 d2

R R
o e 4 o) H—de R®
| 0 . S j
/D)\OH Ra)LOH —»R_G'Gb'éc v )ne R® R™
R™ L [X-10] / \r

= Rb (\Ln‘: nZo0_ .
[ X-200A ] Y X\kﬂ/ R
o | R~/ O o

i R O \ Ra#/; O
[x2008] e / R o

at

R

[0233]



15The condensi ng agent for the reaction includes for exanple, water-soluble
carbodii m de (WBCHCL: 1-ethyl-3-(3- dinethylam nopropyl)carbodiimde
hydrochl oride), N, Ar'- dicycl ohexyl carbodiim de (DCC), diphenyl phosphoryl
azi de (DPPA), and carbonyl diim dazol e (CIN%. As appropriate, 1- 20

hydr oxy-/ H benzotri azol e nmonohydrate (HGHZ H20), 4- di nethyl ami nopyri di ne
(DVMAP) and the |Iike may be added. The preferred condensi ng agent for the
reaction includes a m xture of water-soluble carbodiimde (WC HCL:
1-ethyl-3- (3-dinethyl am nopropyl)carbodiim de hydrochl oride) and 1-

25hydr oxy-/ B benzatri azpl pnohydrate (HOBt H20) and a 197 m xture of
wat er - sol ub:ﬁée@é?w(?ﬂir?erz‘rﬁ?ig 6I(TDV\SC- HCl: 1-ethyl- 3- : . o

(3-di met hyl am nopr opyl ) car bodi i m de_hydrgchl oride) and 4- .. R R

di met hyl anmi nopygi djne § ). r FN\_Fhe reactipn tenperiatyr nerally
ranges roonkﬁLghpgratug to abodp, defegabfy§roog;Eénper eto
about 100C. ‘-beGfll),eY"rEiatti on th ne eral | YT Enge te 30RFH netes to 3
days, preferably abdut 1 hr to 1 da§. [6327] 1081'/ep7é Compound

[ X-192] can berobt ai¥ {-te reaapiawiof Conpgund (W aj th

1,1, 3,3-tetranet hyl di si | oxane i n—+he—p+resence of (PhSPYI rg (C@)' in a

sol vent. The solvent for $he react i ®tepiincl udes for exanpl € 15 hydrocarbon
sol vent such as bd#zhe, toluene, xylene, and hexane; hawygenated sol vent
such as methyl gpe_chl oride, chloroform carbon te gagglorigﬁ%land
1, 2-di chl or oet hane;~ &fher’s sol vent such,as diethyl" ether;® et’r ahydr of ur an,
di oxane, 1, 2-di met hoxyet hane, and djgl §re; fand pol ar 20 sol vent such as
acetonitrile, which may be.used gl gpeyo S @ mxture of two or nore. The
preferred solvent for Lhe;féhct;ﬁ?fincl HesS t ol uene. The reaction
tenperature generally W_a'ﬁ%e@ abetit)0C 80 1BUC, preferably room tenperature
to about 100C. 25The react on\ii me generally ranges about 30 mnutes to

198 R® ( “;CJ“Qﬁ/O\RC
Step 2

-0
[t-w]
Re = H

The followings explain the each step in Preparation.
method 6. |
[0234]

5 .Step 1

Compound [I-W] (R = Ci.¢ alkyl group) can be obtained
by the reaction of compound [X-01] with compound [X-02W] in
the presence of a condensing agent in a solvent undef the
condition of a common amide bond formation reaction.

10 The solvent for the reaction, the reaction temperature,
the reaction time are similar to those of Step 1 of
Preparation method 1. |

Alternatively, in the above amidation reaction,

compound [I-W] (R® = C;.¢ alkyl group) can be prepared by



2 days, preferably about 30 mn. to 1 day. [0228] Step 3 Conmpound

[ X-193] can be obtained by the reaction of Conpound [X-192] with ethyl
~acrylate in a solvent. The solvent for the reaction includes for
exanpl e; hydrocarbon sol vent such as benzene, toluene, xylene, and hexane;
hal ogenat ed sol vent such as methyl ene chf®?ide, chloroform carbon
tetrachl oride, and 1, 2-dichl oroethane; 10 ethers solvent such as diethyl
et her, tetrahydrofuran, dioxane, 1,2-dinmethoxyethane, and diglynme; and
pol ar sol vents such as N, N-di net hyl f or mam de, di methyl sulf oxide,

acetoni trilt8e gifpdcc@mnel AR efifahadd dss el andnedopcad anfivauirdE o3t two
or nore. 15The preferred solvent for the reaction includes acetonitrile.The
reaction teepe@catngr dXgdidr aliitp campesindoli¥-t0&er at ure to about 150C,

preferably roomtenperature to about 120C. The reaction tine
general | y range§hegbmani@Ohai hde esft cor@Ruday s[X idf ecanl pealieutivechrbyo 1
day. [0229] Step 4 Conmpound [ X-194] can be obtai ned by

guat er ni zi nypet heezarti in godHup ek rGospdund 406d 93F wbibopatiol [Xeragulwpitat e
and 25the |like followed by reactiing the quaternized Conpound [ X- 199 193]
Wi th & basehionyl cHiexiake fatalfle ¢eactida enel udberkdh exargdLly@ic
aqueous solution of alkali netal hydroxide such as |ithium hydroxide,

sodi um hydeasiuge, oENdr, peassiculPodnexiide: mEe krPref®id ed base for the
reaction includes an aqueous solution of potassi um hydroxi de. The

reaction tenper iy engeaer aldiy r 2SS LeOMJenpshaLbUhE t B APOUt c4R0Ge
preferably roomtenperature to about 120C.

derived by the reaction of a carboxylic acid of compound

[X-01] with ethyl chlorocarbonate etc.

10 [0235]
Step 2
Compound [I-W] (R® = hydrogen) can be obtained from
compound [I-W] (R° = C;s alkyl group) in a solvent under

the condition of ester hydrolysis reaction.

15 The solvent for the reaction, the reaction temperature,
the reaction time are similar to those of Step 2 of
Preparation method 1.

Exémple
[0236]

20 According to the above preparation methods, the
compounds listed in Figs. 1-41 were prepared.

The following working Examples serve to illustrate the
present invention more specifically, which does not intend
to limit the present invention.

25 _ The specific optical rotation was measured using the



10The reaction time generally ranges about 30 mnutes to 2 days, preferably
about 1 hr to 1 day. [0230] Step 5A 3-substituted cycl obutanecarboxylic
acid [ X-200A] can 15 be obtained by the catal ytic hydrogenation reaction
of Conpound [ X-194] in a solvent under normal pressure or nedi um pressure
(for exanple, 3atm. - The catal yst $®% the catal ytic hydrogenation
reaction includes for exanple, palladiumon activated carbon, 20 rhodium
on activated carbon, palladi um hydroxi de, and Raney nickel. The preferred
,catal yst for the reaction includes palladiumon activated carbon, and

r hodi um -on f&etovaned 1estpament . The solvent for the catalytic
hydr ogenati on reaction 25includes for exanple, alcohols solvent such as

nmet hanol, 200 étis&ruinenitso@UgOFOLalVe oRIIDOLa] RESRARTIH aMNALYERIAS)S sol vent
such as ethyl acetate, nethyl acetate, and butyl acetate; ethers sol vent
such as di dokgl7]et her, tetrahydrofuran, dioxane, 1,2-dinmethoxyethane, and
di gl yne; 5acetic acid, and water, which nay be used alone or as a m xture
of two or nore. Eramplef ex+&nl: sal-vencHlord-te rMeaagiligied ficddidesndtel hanol |
and tetrahydrofuran. The reaction tenperature generally ranges

room senperjat-ake 1oprapgut s108C 1 HRfteaiN JRAPI) eampeiaidr-e 1 o 10about - 80C.
The reaction tinme generally ranges about 30 mnutes to 7 days, preferably
about 1 hryhorhtdavsc E@231] Step 5B

[0238]

(A-82-1) 4-Methyl-l-piperidin-1l-ylpentan-1l-one

CH, CH, (::]
OH

O o)

10 4-Methylvaleric acid (238 g) and DMF (833 mL) were

mixed. After an addition of piperidine (233 mL), HOBt-H,O

(361 g) and WSC * HC1 (452 g) to the mixture at ice
temperature, the resulting mixtﬁre waé stirred at RT
overnight. To the reaction was added water (1000 mL) at
15 ice temperature and the resulting mixture was extracted
with toluene (500 mL x 2). The organic layer was washed
with agqueous 10 w/v % sodium carbonate (500 mL + 300 mL)
and water (500 mL x 2). The organic layer was concentrated
in vacuo to give the title compound (414.29 g) as a crude
20 product.

[0239]

(A-82-2) 1-(4-Methyl-l-pentenyl)piperidine



153- Substi tuted cycl obutanecarboxylic acid [X-20013] can be obtained by
reduction reaction of Conpound [X-194] using zinc in the presence of
hydrochloric acid in a sol vent. The conpound [ X-20013] is a

stereoi sonmer (cis-trans isoner) of the conpound [X-200A]. 20The sol vent for
the reaction includes for exanple, ether%§£olvent such as diethyl ether,

t et rahydr of uran, di oxane, 1, 2-di nethoxyethane, and diglyne; acetic acid,
and water, which may be used alone or as a mxture of two or nore. The
preferred solvent for the reaction includes 25tetrahydrofuran, and water.

201 The actio enperature generally ranges roomtenperature to
about 150C, prgrerablly room tenperature g about 0C. The
reaction ti anges—about 30 'huLgsNto 53 days, preferably
about 1 hr fo 1 dayd [0232] | n BC&parat™on et hods 2, 3, and 4,

Compound [I] wherein "Ra" has the follow ng structure can be prepared by
usi ng the conmpounds [ X-200A] or [X-2003] obtained in 10preparation nethod 5
as the carboxyl eeMathgleanpdwediXntQ} vapenthe -lli-kee H3GR .Ra- @m gnd nd Rb
| toluene (1000 mL) were mixed. To the mixture was added
(Ph; P) IxC1 (CO) (633 mg) . In a water-bath, 1,1,3,3-
5 tetramethyldisiloxane (627 mL) was added dropwise to the
mixture. The resulting mixture was stirred at RT for 2 hr.
The reaction mixture was concentrated in vacuo to give the
title compound (844 g) as a crude product.
[0240]
10 (A-82-3) Ethyl 3-isobutyl-2-piperidin-1-

ylcyclobutanecarboxylate

' o/\CH3
CH, O H,C
— 3
N
3

1- (4-Methyl-1l-pentenyl)piperidine (844 g) and
acetonitrile (70 mL) were mixed. The ethyl acrylate (443
15 mL) and hYdroquinone (447 mg) were added to the mixuture.
The resulting mixture was stirred at 95 °C overnight. The

reaction mixture was concentrated in vacuo to give the
title compound (994.08 g) as a crude product.
[0241]

20 (A-82-4) 3-Isobutyl-l-cyclobutenecarboxylic acid



[0 Ra Ral-<> "1/ [0233] Preparation nethod 6 Ra---Ga /1 Rb ( cWr<a() Yd
Step 1 [1-w] Rc =C 1 6 al kyl The foll ow ngs explain the each step in
Preparation nmethod 6. [0234] 5Step 1

206
o
HC OH
3 —_— H.C
- N
H.C Q H,C
Ethyl 3-isobutyl-2-piperidin-1-
ylcyclobutanecarboxylate (994 g) and methyl p-
toluenesulfonate (337 mL) were mixed.  The mixture was
5 stirred at 110 °C for 2 hr and water (1100 mL) was added to
the mixture. The resulting mixture was washed with tert-

butyl methyl ether / hexane = 1 / 1 (600 mL) and hexane

(600 mL). To the agueous layer was added potassium
hydroxide (503 g) at ice temperature. The resulting
10 mixture was stirred at 95 °C for 4 hr. The reaction

mixture was washed with diethyl ether (500 mL) and diethyl
ether / hexane = 1 / 1 (500 mL). To the aqueous layer was
added concentrated hydrochloric acid (672 mL) at ice
temperature. The mixture was extracted with ethyl acetate

15 (L L x 2). The combined organic layer was washed with
water (500 mL x 2) and brine (500 mL), thén dried over
sodium sulfate. The sodium sulfate was filtered off and
the filtrate was concentrated in vacuo to give the title
compound (240 g) as a crude product.

20 [0242]

(A-82-5) 3-Isobutylcyclobutanecarboxylic acid



Compound [I-W (Rc = C1_6 al kyl group) can be obt ai ned by the reaction of
compound [ X-01] with conpound [X-02W in the presence of a condensing agent
in a solvent under the condition of a common am de bond fornmation reaction.
10 The solvent for the reaction, the reaction tenperature, the reaction
time are simlar to those of Step 1 of P¢@paration nethod 1.

Alternatively, in the above am dation reaction, conpound [I-W (Rc = Cl1_6
al kyl group) can be prepared by 203 the reaction of an acid halide or
m xed acid anhydrlde of conpound [ X-01] with conpound [ X-02W. The

acid halide of conpo nd [ X-01] can be derived“y the reaction of a
carboxylic acid of ompeiund [ X-01] w th 5t hi opytoghl ori de, oxalyl chloride
etc. whereima@a catalytic ampunt—ef N, N:ali met hyl f or mani de nmay be added.

The ni xed aci g—an ydri de of conpound [X 0 can be derived by the reaction
of a carboxyfic acid of conpound [X-6]¢ with ethyl chlorocarbonate etc.

10[ 0235] Step 2 Compound [I-W (Re = hydrogen) can be obtained from
conpound [1-W @ERasebdtyd -al-kylclguitRnddarmssiMent awider (tbe condidndn of
ester hydrolysis reaction. 15The solvent for the reaction, the reaction

t enper at ur e ett3@yRaEtiran (20 ANeL5i Wekar rikddhoserof thkemiktifre was
Preparation nethod 1. Exanple [0236] 20According to the above preparation
net hods, thadeenpounsds ki ste@iiivh RblSactiddrwar e uRpared.c4 g). Thene
foll owi ng worki ng Exanples serve to illustrate the present |nvent|on nor e

speci &i cal Hésu%ii?l@ dass Rt Wikt erd 4R d igH trt I‘f%xpr’ﬁ%ﬁmuﬂcﬂélxerﬁ}}ﬂbgen

atmosphere(l atm). The 5 w/w % rhodium on activated carbon
was filtered off and the filtrate was concentrated in vacuo
to give the title compound (134.06 g) as a crude product.
[0243]

10 (A-82-6) N-Methoxy-N-methyl-3-

isobutylcyclobutanecarboxamide

o)

OH N’ 3
H,C —_— H,C CH

H,C H,C
3-Isobutylcyclobutanecarboxylic acid (62.7 g) and DMF
(500 mL) were mixed. To the mixture were added N, O-
15 dimethylhydroxylamine hydrochloride (46.9 g), triethylamine
(83.9 mL), HOBt+ H,O (73.8 g) and WSC-HCl (92.3 g). The
resulting mixture was stirred at RT overnight. To the
reaction mixture was added water (500 mL). The mixture was
extracted with ethyl acetate / hexane = 1 / 1 (250 mL x 2).
20 The combined organic layer was washed with water (250 mL),

‘agueous 10 w/v % sodium carbonate (250 mL), water (250 ml),



25The specific optical rotation was neasured using the 204 follow ng
i nstrunent. I nstrunment: AUTOPOL V (RUDOLPH RESEARCH ANALYTI CAL) [0237]
Exanpl e A-82: 4-(2-Chl oro-5-nethyl phenyl car banoyl) - 3- :
5[ 4-cycl opropyl-5-(3-isobutyl cycl obut ypi soxazol -3- yl]butanoic acid [0238]
(A-82-1) 4-Methyl -1 -piperidin-I-ylpentart{®one 104- Met hyl val eri ¢ aci d
(238 g) and DVF (833 nL) were m xed. After an addition of piperidine (233
m.), HOBtH20 (361 g) and WC HC1l (452 g) to the m xture at ice
tenperature, the resulting m xture was stirred at RT overnight. To the
reaction was Madaedrogeter {2060 46L) (280 185 ce airfier afaF8raRE FEYSESA ti ng
m xture was extracted with toluene (500 nL x 2). The organic |ayer was
washed wi t Boddgumols Cagb@anat®s 6l uRktapbenaten 500ine. +2300MK ) arfdSwat er
(500 nL x 2). The organic |layer was concentrated in vacuo to give the title
conpound (4%4aff9cq)lagea cvade 20peddueyer | OR3Phegnug2-lfate. The
1- (4- Met hyl - 1- pentenyl ) pi peri di ne 205

magnesium sulfate was filtered off and the filtrate was

5 concentrated in vacuo to give the title compound (87.5 g)
as a crude product.
[0244]

(A-82-7) 3-Isobutylcyclobutanecarbaldehyde

0 Q
N, CH, Y
H,C CH, —_— H,C
H,C H,C
10 To a solution of N-methoxy-N-methyl-3-

isobutylcyclobutanecarboxamide (77 g) in methylene chloride
(235 mL) was added dropwise diisobutylaluminum hydride (1.0
M in methylene chloride) (473.2 mL) at -78 °C. The mixture
was stirred at -78 °C for 2 hr. After an addition of 1.5 M
15 sulfuric acid (630 mL) at ice temperature, the mixture was
extracted with methylene chloride. The combined organic
layer was washed with 1.5 M sulfuric acid, water and brine,
then dried over magnesium sulfate. The magnesium sulfate
was filtered off and the filtrate comprising the title
20 compound was used in the next step.
[02451

(A-82-8) 1-(2,2-Dibromovinyl)-3-isobutylcyclobutane



OH3CH3 OH3CN " 4-Met hyl - 1- pi peridin-I| -yl pentan-1-one (372.4 g) and

tol uene (1000 nL) were m xed. To the m xture was added (Ph3P)Ird (CO) (633
ng).ln a water-bath, 1,1,3,3- 5 tetranethyl disiloxane (627 nL) was added
dropwi se to- the m xture. The resulting mxture was stirred at RT for 2 hr.
The reaction mixture was concentrated i rfQ%cuo to give the title conpound
(844 g) as a crude product. [0240] 10(A-82-3)

Et hyl 3-i sobut y1- 2- pi peri di n-1- yl cycl obut anecar boxyl at e OH3 H3CN

1- (4- Met hyl - | - pent enyl ) pi peri di ne(844g)and acetonitrile (70 nL) were ni xed.
The ethyl acrylate (43 15 nL) and hydroqui none (487 ng) were added to the
m xuture. The resultymg m xture was stirred at/”95( C overni ght. The reaction
ni xture was gogncentfated in vacuo-to giiye t le JtitBe conpound (994.08 g) as
a crude produgt. [0241] 20(A-82-4) 3-1sobut¥1-1-cycl obutenecarboxylic acid
206 H,C H,C

To a solution of carbon tetrabromide (168 g) in
methylene chloride (252 mL) was added dropwise a solution

of triphenylphosphine (266 g) in methylene chloride (350

5 mL) at ice temperature. The mixture was stirred at ice
temperature for 20 min. To the mixture was then added
dropwise a solution of 3-isobutylcyclobutanecarbaldehyde in

methylene chloride at ice temperature. The mixture was

stirred at ice temperature for 20 min. After an addition
10 of aqueous 10 w/v % sodium carbonate (1 L) dropwise to the

mixture, the mixture was extracted with methylene chloride
(200 mL x 2). The combined organic layer was washed with
water and brine, then dried over magnesium sulfate. The
magnesium sulfate was filtered off and the filtrate was
15 concentrated in vacuo. To the resultant residue were added
hexane / chloroform = 1 / 1 (750 mL), silica gel (750 mL)
and hexane (900 mL). The mixture was filtered and the
filtrate was concentrated 1in vacuo. To the resultant
residue was added hexane (500 mL). The mixture was
20 filtered and the filtrate was concentrated in vacuo. The
resultant residue was purified by silica gel column
chromatography (Eluent: hexane) to give the title compound

(76.21 g) .



Et hyl 3-i sobut y1- 2- pi peri di n-1- yl cycl obut anecar boxyl at e(994g) andnet hyl p-

tol uenesul fonate (337 nL) were m xed. The m xture was 5 stirred at 110 C
for 2 hr and water (1100 nL) was added to the m xture. The resulting

m xture was washed with tertbutyl nethyl ether / hexane =1/ 1 (600 ni)
and hexane (600 nL).To the aqueous |ayer’dfhs added potassi um hydroxi de (503
g) at ice tenperature.The resulting 10 m xture was stirred at 95 C for 4
hr. The reaction m xture was washed with diethyl ether (500 m.) and di et hyl
ether / hexane =1/ 1 (500 m.). To the aqueous |ayer was added

concentrat é82f§lrochl oric acid (672 nL) at ice tenperature. The mixture was
extracted with ethyl acetate 15 (1 L x 2). The conbined organic |ayer was
washed wit kAn82eP) (506) nk-ReRrfyand -BAF RengB00xP)L vEHSn cdpized 18 & 2s0di um
sulfate. The sodiumsulfate was filtered off and the filtrate was
concentratedein vacuo to give the title conmpound (240 g) as a crude
product. 20[0242] (A-82-5) 3-1sobutyl cycl obut aneca( boxylic acid 207 OH H3C
| -13C 3-1sobutyl-1-cycl obut enecar boxyl i coa.%i d (188 g) and
tetrahydroﬂwr\t?,u\(;ﬂo 34 ere mxed. To the M xjure was added 5 ww %

r hodi um on acfili vat ed car (5. 64-g)~The resul 'ﬁg/r\rim@e isSstirred at
RT for 7 hr ufder hydroger”at nosphere(l a he w w %on :
activated carbon was filtered off and the trate was concentrated in
vacuo to give the title conmpound (134.06 g) as a crude product. [0243]

10(A-82-6) N-Mepbg¥y»bhBRiBYty31icl sahutyl cyebabutgnecarlsoxamde zyl -2 -

oxazolidinone (217 g) and chloroform (1300 mL) werevmixed.
After an addition..of 4-dimethylaminopyridine (45 g) and
WSC * HC1 (282 g) to the mixture at ice temperature, the
resulting mixture was stirred at Rf overnight. The
10 reaction mixture was concentrated in vacuo and toluene (2
L) was poured into the residue. The mixture was washed
with 1 N hydrochloric acid (1.5 L), saturated agueous
sodium bicarbonate (2 L) and brine (1.5 L), then dried over
sodium sulfate. The sodium sulfate was filtered off and
15 the filtrate was concentrated in”vacuo to give the title
compound (424.8 g) as a crude product.
[0247]
(A-82-10) tert-Butyl 3-((8)-4-benzyl-2-oxooxazolidine-3-

carbonyl) -5-benzyloxyvalerate



3-1sobutyl cycl obut anecar boxylic acid (62.7 g) and DMF (500 L) were

m xed. To the m xture were added N, O- 15di net hyl hydr oxyl am ne hydrochl ori de
(46.9 g), triethylamne (83.9 nL), HOBt. 1420 (73.8 g) and WBC. HCl (92.3

g). The resulting m xture was stirred at RT overnight.To the reaction

m xture was added water (500 nL). The mxtlre was extracted with
ethyl acetate / hexane = 1/ 1 (250 nL x 2). 20The conbi ned organic | ayer
was washed with water (250 mL), aqueous 10 w/ v % sodi um carbonate (250 m),
water (250 nL), 208 1 N hydrochloric acid (500 nL), water, saturated
aqueous sodi um bi carbonate (250 nL) and then brine (250 nL). The organic

| ayer was drped ©Over nagne sul fate. The magnesPum sul f at e s filtered
of f and the ﬁLILﬂng\ggs C ntrated in vacuolto _gi ve.the_tjtl e conpound
(87.5 g) asoa brudé product. [0244] (A-82-7) o N

3-1sobutyl cy ut anecar bal dehyde —H3CH3C
10Toasol uti onof - met hoxy- N-met hy1- 3- i sobutyl cycl gbut

CH,
ecar@ryxam de (77 )

i n nethyl ene ride (235 nmL) was added dropw i i sobut’yd al um num
hydride (1.0 met hyl ene chloride) (473.2 ni} af/ -78 C. The nixture was

stirred at -78~C for 2 hr. After an addition of I'5 M
| (S) -4-Benzyl-3- (4-benzyloxybutyryl)oxazolidin-2-one
(410 g) and tetrahydrofuran (1.6 L) were mixed. To the
mixture was added dropwise sodium hexamethyldisilazane
5 (38 ¢ (approximately 1.9 mol / L) in tetrahydrofuran) (702
mL) at -78°C. The reaction temperature was rose to -50°C
and stiired at the same temperature. After cooling tol—
78 °C, tert-butyl bromocacetate (275 mL} was added dropwise
to the mixture. The reaction temperature was gradually rose
10 to -15 °C and N,N,N’-trimethylethylenediamine (120 mL) was
added dropwise to the mixture. After stirring.at the same
temperature, ice water (1.6 L) was poured into the reaction
and the mixture was extracted with toluene (2.4 L). The
organic layer was washed with aqueous 20 w/v % citric acid
15 (2.4 L), water (1.6 L), saturated agueous sodium
bicarbonate (2 L) and brine (1.6 L), then dried over sodium
sulfate. The sodium sulfate was filtered off and the
filtrate was concentrated in vacuo to give a residue(648.8
g). ©565 g of the residue was mixed with methanol (2260 mL)

20 and activated carbon (85 g). The resulting mixture was

stirred at 75 °C for 2 hr. The activated carbon was



15 sulfuric acid (630 nmL) at ice tenperature, the m xture was extracted
with nmethylene chloride. The conbi ned organic | ayer was washed with 1.5 M
sul furic acid, water and brine, then dried over magnesi um sul fate. The
magnesium sul fate was filtered off and the filtrate conprising the title
20conpound was used in the next step. [0245] (A-82-8)

+1-(2, 2-Di bronovi nyl) - 3-i sobutyl cycl obutane 209 H3C To a sol ution of
carbon tetrabromde (168 g) in met hyl ene chl ori de (252 nL) was added
dropwi se a solution of tri henyl hosphi ne (266 g) in nethylene chloride
(350 5ml) aflte&eterpdr & egh1&¥®¥% ¥as SsPRFepegratefcdnt asarati e for
20 mn. To the m xture was then added dropwi se a sol ution of

3-i sobut yl gjrkeobhieatésdehbalctwiopde i (36Petth@)eme ehlcsridie rtoduss t enper at ur e.
The m xture was stirred at ice tenperature for 20 mn. After an addition
10 of aquedd8480 w v % sodium carbonate (1 L) dropwise to the mixture, the
m xture was extracted with nethylene chloride (200 nL x 2). The conbi ned
organi ¢ | ayarswaslwasked -Buttly lwat ers -an ) b -fresn 2y e -t ceck acacelri dilegnesd um
sul fate. The magnesium sulfate was filtered off and the filtrate was 15
concest r at edrbpnyag¢us - hjarohkevieaetattant resi due were added hexane /
chloroform= 1/ 1 (750 nL), silica gel (750 nL) and hexane (900 nlL). The
m xture was filtered and the filtrate was concentrated in vacuo. To the
resul tant resi dug was adde ane (500 nL). Tﬁe mxture was 20 filtered

cqyce ed in vacuo. Ql u OHr esi due was
chronatography Elilen hexane) to give the
CH 210 [0246] .

z\w<CH

(A-82-9)(S)-4- Bﬁnzy 3 Q}Qenzyloxybutyryl)oxazol di ny

tert-Butyl 3-((8)-4-benzyl-2-oxooxazolidine-3-
carbonyl) -5-benzyloxyvalerate (SOO g), ethyl acetate (750
mL) and tetrahydrofuran (1510 mL) were mixed. To the
10 mixture was added 20 w/w.% palladium hydroxide (50 g). The
mixture was stirred for 4.5 hr under hydrogen atmosphere (1
atm) . The palladium hydroxide was filtered off and the
filtrate was concentrated in wvacuo to give the title
compounid (455.76 g) as a crude product.
15 [0249]
(A-82-12) tert-Butyl 3-((8) -4-benzyl-2-oxooxazolidine-3-

carbonyl)—S—(tertebutyldiphenylsilanyloxy)valerate



one 4- Benzyl oxybutyric acid(238 g), (S)-4-benzyl-2- oxazolidinone (217 g)
and chloroform (1300 nL) were m xed. After an addition of

4-di net hyl am nopyridine (45 g) and WsC HC1 (282 g) to the m xture at ice
tenperature, the resulting mxture was stirred at RT overnight. The
10reaction mixture was concentrated in v&cuo and tol uene (2 L) was poured
into the residue. The m xture was washed with 1 N hydrochloric acid (1.5
L), saturated aqueous sodi um bi carbonate (2 L) and brine (1.5 L), then
dried over sodium sulfate. The sodiumsulfate was filtered off and 15the
filtrate was corgentrated in vacuo to give the toltle conpound (424.8 g) as
a crude product.jj[0247]_ (A-82-10)

tert-Butyl 3- - 2- oxooxazol i di ne- PTgD%%nzyl oxyval erat e

211 - (4-benzyl oxybu 1)o azqildb,q 2-one (410 Q)
wer e—=¢ed. To the

and tetrahydro

tert-Butyl 3-((8) -4-benzyl-2-oxooxazolidine-3-
carbonyl) -5-hydroxyvalerate (401 g) and DMF (2000 mL) were
mixed. To the mixture were added imidazole (160 g) and
5 tert-butylchlorodiphenylsilane (287 mL) at ice temperature.
The mixture was stirred at RT for 1 hr. After pouring
water (1.2 L) into the reaction, the mixture was extracted
with toluene (2.3 L). The organic layer was washed with
aqueous 20 w/v % citric acid (1.6 L), water (2 L) and 10
10 w/v % brine (1.6 L), then dried over sodium sulfate. The
sodium sulfate was filtered off and the filtrate was
concentrated in vacuo to give the title compound (744.2 g)
as a crude product.
[0250]
15 (A-82-13) 4—tert—Butyl 2-[2-(tert-

butyldiphenylsilanyloxy)ethyl] succinate

e} 0O
I OTBDPS | 0
0 OTBDPS
O\KCH3 . HO
CH O._CH,
g X
CHo

Lithium hydroxide monohydrate (58 g), tetrahydrofuran



m xture was added dropwi se sodi um hexanet hyl di silazane 5 (38 %
(approximately 1.9 nol / L) in tetrahydrofuran) (702 nmL.) at -78C. The
reaction tenperature was rose to -50C and stiired at the same tenperature.
After cooling to - 78 C, tert-butyl bronpacetate (275 nL) was added
dropwi se to the mixture. The reaction tefptrature was gradually rose 10 to
-15 Cand NN, N -trimethyl et hyl enedi am ne (120 nL) was added dropw se to
the m xture. After stirring at the sane tenperature, ice water (1.6 L) was
poured into the reaction and the m xture was extracted with toluene (2.4
L). The or danrio® Ielykerands vagshied 64a Mmahqueets 20-x8d, % Ept the aeixtuds (2. 4
L), water (1.6 L), saturated aqueous sodi um bi carbonate (2 L) and brine
(1.6 L), tews drddedl chevpwsicek umqreeddat 280 Fiiw $odiydmosmenf ateeranaisid i (254 ed
off and the filtrate was concentrated in vacuo to give a residue(648.8 g).
565 g of thd)rest dieewadempexett wid h naEtHeanoix {2260 wals) 20hntedc ity atles
carbon (85 g). The resulting m xture was stirred at 75 C for 2 hr.The
activated ecameortamseraidrd itder edhef famnda t Belfitibhabe wastcoiesat rated in
vacuo to give the title conpound (569.9 g) as a crude product. [0248]

(A-82511) tagh ~Buthdnd~(1(-S)-chkdi3z)bl- &ieooxazdddHne-35- (tert -
5car bonyl) - 5- hydr oxyval erat e tert

- But yl 3- P n e
(500 gy . | SE R ey o o B e i To

the 10ni xt &@o\@asm@dde%éo Whe96 pabbadium hydroxide (B0 gre The moxdure

was stirred for 4.5 hr under hydrogen atnosphere (1 atnm). The pall adi um

hydr oxi de ‘é@ﬁge‘ﬂa&%&%‘j 0%&%’}" gttla%rffﬂgt A & S_ﬁ%ﬁ“t Aha LD yae O
give the tit conpound .76 ¢ crude produ
hydrogen sulfite (332 g) (1.3 L) was added dropwise to the
10 reaction mixture at i1ce temperature. The mixture was
extracted with ethyl acetate (3.6 L). The organic layer
was washed with water (2 L) and 10 w/v % saline solution (2
L), then concentrated in vacuo to give a residue(706.7g).
After combining the o0il, hexane (3.5 L) and aqueous 1 M
15 sodium carbonate (2.8 L), the agueous layer was extracted
and washed with hexane (1.5 L). To the resulting aqueous
layer was added dropwise 6 N hydrochloric acid (865 mL) at
ice temperature and the mixture was extracted with ethyl
acetate (2.2 L). The organic layer was washed with water
20 (2.2 L)iand 10 w/v % saline solution (1.5 L), then dried
over sodium sulfate. The sodium sulfate was filtered off
and the filtrate was concentrated in vacuo. After an
addition of diisopropyl ether (1.1 L).and hexane (1.6 L) to

the regidue, the mixture was stirred at RT. The resultant

25 precipitate was collected by filtration to give the title



15[ 0249] (A-82-12) tert-Butyl 3-((S)-4-benzyl-2-oxooxazolidi ne- 3-
carbonyl)-5-(tert-butyl di phenyl sil anyl oxy)val erate 213 tert -Butyl
3-((S)-4-benzyl-2- oxooxazol i di ne-3- carbonyl)-5-hydroxyval erate (401 g)
and DMF (2000 nL) were m xed. To the m xture were added i m dazole (160 g)
and 5tert-butyl chl orodi phenyl silane (2872&B) at ice tenperature. The
m xture was stirred at RT for 1 hr.After pouring water (1.2 L) into the
reaction, the mxture was extracted with toluene (2.3 L). The organic |ayer
was washed with aqueous 20 wv %citric acid (1.6 L), water (2 L) and 10 10
w v % bri nequiesind | (43vert drlied over sodi um sul fate. The sodium sul fate was
filtered off and the filtrate was concentrated in vacuo to give the title
conmpound (742321g) as a crude product.

(A-82-14) tert-Butyl 5- (tert-butyldiphenylsilanyloxy)-3--

methoxymethylcarbamoylvalerate

O )
OTBDPS O. OTBDPS

HO H,C" "N
O\[<CH3 CH, O\T<CH3
o) CH?%. o] CHC:H3
4-tert-Butyl 2—[2-(tert—
butyldiphenylsilanyloxy)ethyl]succinate (437.4 g),
triethylamine (171 mL) and DMF (2000 mL) were mixed. To
the mixture were added N, O-dimethylhydroxylamine
10 hydrochloride (111 g), HOBt° H,O (161 g) and WSC-HCl (201
g) at ice temperature. After stirring at RT overnight,
- water (800 mL) was poured into the reaction mixture and the
mixture was extracted with hexane (2.4 L). The organic
layer was washed with water (1.2 L) and 10 w/v % saline
15 solution (1.2 L). The aqueous layer was extracted with
hexane (2.4 L) once again and the combined organic layer
was dried over sodium sulfate. The sodium sulfate was
filtered off and the filtrate was concentrated in vacuo to
give the title compound (425.1 g) as a crude product.
20 [0252]
(A-82-15) tert-Butyl 3-[2-(tert-
butyldiphenylsilanyloxy)ethyl]-6—(3¥isobutylcyclobuty1)—4—

oxo-5-hexynoate



[ 0250] 15(A-82-13) 4-tert-Butyl2-[2-(tert-

but yl di phenyl si | anyl oxy) et hyl ] succinate 0 HOOTBDPS ro"ci 13 1- CH 0 CH3 3
214 (1300 mL) and water (600 nL) were m xed. To the m xture was added
dropwi se aqueous 30 w w , 1, hydrogen peroxide (256 nL) at ice

t enperat ure. The mi xture was stirred at tAk6sanme tenperature for 1 hr and a
solution of tert-butyl 3-

5((S)-4-benzyl-2- oxooxazol i di ne- 3-carbonyl)-5-(tert-

but yl di phenyl si | anyl oxy)val erate (744 g) in tetrahydrofuran (1200 nL) was
added dropw se too this m xture at ice'te%perature. After stirpring at RT for

2 hr, aqueqysoged dgees ogen Su%;iiiﬁég 29 (1.3 L) was a W se to
t he 10react’onmi t@remat i e tBRperat ufe. The—m Xt ur eH, xtracged}Mnth
ethyl acetate (3.6]L)cilhe orgapic’| ayer was washegcwi 2 Tf9, and 10
w v saline sol utiof (5 then concentrated in vacuo to give a ?

resi due(706.7g). After conbining the oil, hexane (3.5 L) and aqueous 1 M
15 sodi um car bonat(g, 208 birbmovieryaquacus draps dasl axitdaaet eds and) washed
with hexane (1.5 L). To the resulting aqueous |ayer was added dropwi se 6 N
hydrochl or icetaehgtat-865rak) @isd cAL) eRpaatiea@nd the fh&t HEigtwase exid acted
with ethyl acetate (2.2 L). The organic | ayer was washed with water

added n-butyllithium (2.66 M in hexane) (104 mL) dropwise

5 at -78 °C. The mixture was stirred at ice temperature and
a solution of tert-butyl 5-(tert-butyldiphenylsilanyloxy) -
3-methoxymethylcarbamoylvalerate (54 g) in tetrahydrofuran
(100 mL) was added dropwise to the mixture. After stirring

at ice temperature for 1 hr, saturated agueous ammonium

10 chloride (180 mL) and water (100 mL) were added to the
' reaction mixture. The mixture was extracted with ethyl
acetate (600 mL), washed with saturated agueous ammonium

chloride (180 mL and 400 mL) and dried over sodium sulfate.
The sodium sulfate was filtered off and the filtrate was
15 concentrated in vacuo. After an addition of silica gel (90
g) and ethyl acetate / hexane = 1 / 20 (600 mL) into the
resultant residue, the mixture was stirred at RT for 1 hr.
The silica gel was filtered off and the filtrate was

concentrated in vacuo to give the title compound (60.09 g)

20 as a crude product.
[0253]
(A-82-16) tert-Butyl 3-[2-(tert-

butyldiphenylsilanyloxy)ethyl] -6- (3-isobutylcyclobutyl) -



20 (2.2 L) and 10 wv %saline solution (1.5 L), then dried over sodium
sulfate. The sodiumsulfate was filtered off and the filtrate was
concentrated in vacuo. After an addition of diisopropyl ether (1.1 L) and
hexane (1.6 L) to the residue, the m xture was stirred at RT. The resultant
25precipitate was collected by filtratioalfo give the title 215 conpound
(437.4 g). [0251] (A-82-14) tert-Butyl5-(tert-butyldi phenyl sil anyl oxy) - 3-
met hoxynet hyl car banoyl val erate 00 HOC) TBDPSOOTBDPS ¢cH, 0 n'"CHICH CH3 3 0
CH3 3 4-tert-Butyl 2- [2- (tert- butyldiphenylsilanyloxy) ethyl] succinate
(437. 4 g) nrethosyhiyiag1Pe hekyhoglte and DVF (2000 ni) were mixed. To the

m xture were added N, O-di net hyl hydroxyl am ne 10 hydrochl oride (111 g),
HOBt . H20 (161 g) and WSC. HC1 (201 g) at ice tenperature. ¢mjer stirring at
RT overnight, water (80Q;nm) was poured into the reactionol xture and the
m xture was extracted wilth hexgnge§2.4 L). The organic laygr was Owgﬁped
w th water (11% L) a 96 saline 15 solution (1.2} dGtiebus

| ayer was extrjaét i 8e 2.4 L) once agaith: a bnedHor ganic
| ayer was d#.ced~over sodi ung sukicdt e. The sodi ym ered, of f
and the filtrate was concentraféd in vacuo to give the title @on‘p%%md
(425.1 g) as a crude product. 20[0252] (A-82-15) tert-Butyl3-[2-(tert-

but'yl di phenyl si kanyl-exyat hyll (6- (RS ol S aRMt Y B i1 SXPr Segixynoat e

6-(3-isobutylcyclobutyl) -4-oxo-5-hexynoate (58.1 g) and

5 methanol (300 mL) were mixed. To the mixture were added
sodium sulfate (21.55 g), pyridine (30 mL) and O-
methylhydroxylammonium chloride (12.67 g) at ice
temperature. The mixture was stirred at RT overnight and
the resultant precipitate was removed by filtration. After

10 concentration of the filtrate in wvacuo, toluene (350 mL)
was poured into the residue. The mixture was washed with 1
N hydrochloric acid‘(3OO mL), water (300 mL) and brine (150
mL), then dried over sodium sulfate. The sodium sulfate
was filtered off and the filtrate was concentrated in vacuo.

15 After an addition of silica gel (80 g) and ethyl acetate /
hexane = 1 / 20 (600 mL) to the residue, the mixture was
stirred at RT for 1 hr. The silica gel was filtered off
and the £filtrate was concentrated in vacuo to give the
title compound (55.54 g) as a crude product.

20 [0254]
(A-82-17) tert-Butyl 5—(tert—bﬁtyldiphenylsilanyloxy)—3—[4—

iodo-5-(3-isobutylcyclobutyl) isoxazol-3-yl]lvalerate



1- (2, 2-Di bronovi nyl) - 3-i sobut yl cycl obutane (40 g) and tetrahydrofuran (280
m.) were mxed. To the m xture was added n-butyllithium (2.66 Min hexane)
(104 nL) dropwise 5 at -78 C. The m xture was stirred at ice tenperature

and a solution of tert-butyl 5-(tert- bUt%l,?di phenyl si | anyl oxy) -
tetrahydrofuran (100 nL) was

3- et hoxynet hyl car banoyl val erate (54 g)

added dropwi se to the m xture. After stirring at ice tenperature for 1 hr,
sat urat ed aqueous anmmoni um 10chl oride (180 nlL) and water (100 nL) were
added to the reaction m xture. The m xture was extracted with ethyl acetate
(600 nmL), washed with g@turated agueous amoni um(?_QI oride (180 nL and 400

m.) and dried over sodo sul fate. The sodium
the filtrate was 15 cotﬂ:nentrat ed in vacua. 3?er
(90 g) and ethyl acet Here 1 /——26—>(600 m.)
resi due, the raMxt i bred;Hgt RT for 1 hr. The silica
filtered off, concentrated in vacua to gi
conmpound (66.09 g) 20as a c‘?ud%ﬁsproduct [0253] (A-82-16)
tert-Butyl 3-[2-(tert-

_@ filtered off and

tyon..of oskdAsca gel
I'nto/t he resultant

e@ﬁ%"‘atltle

but yl di phenyl si tamyl-sxy)yet hpl-][26-(E&zrits@utlcc yphlepiytitsy Derdrlox@A 2thyl] -

nmet hoxyi m no- 5- hexynoate ?fr13 0' N OIBDPS CH, CH, H3C

3- (2- (tert sbytylidophenykychapyktgiy)at-ethoxyimino-5-hexynoate

6- ( 3-i sobutyl cycl obutyl) - 4- oxo- 5- hexynoate (58.1 g)and

tert-Butyl
(53.6

g) and acetonitrile (320 mL) were mixed. To the mixture

5 was added iodine (49.6 g) at ice temperature and the

reaction mixture was stirred for 3 hr. After pouring the

mixture into the solution of agueous 20 w/v

sodium

thiosulfate (380 mL) at ice temperature, the mixture was

extracted with chloroform (1 L) and dried over magnesium

10 sulfate. The magnesium sulfate was filtered off and the

filtrate was concentrated in vacuo. After an addition of

silica gel (80 g) and ethyl acetate / hexane = 1 / 20 (600

mL) to the residue, the mixture was stirred at RT for 1 hr.

The silica gel was filtered off and the filtrate was

15 concentrated in vacuo. The residue was purified twice by

silica gel column chromatography (Eluent: ethyl acetate /

hexane = 1 / 60 - 1 / 50 - 1 / 45) to give the title

compound (38.2 g).

[0255]

20 (n-82-18) tert-Butyl 5- (tert-butyldiphenylsilanyloxy)-3-[4-

cyclopropyl-5- (3-isobutylcyclobutyl) isoxazol-3-yl]valerate



5 nmethanol (300 nL) were mixed. To the m xture were added sodi um sul fate
(21.55 g), pyridine (30 nL) and O- nethyl hydroxyl amroni um chl ori de (12. 67
g) at ice tenperature. The m xture was stirred at RT overnight and the
resultant precipitate was renoved by filtration. After 10 concentration of
the filtrate in vacuo, toluene (350 nL) 3Wed poured into the residue. The
m xture was washed with 1 N hydrochloric acid (300 nL), water (300 niL) and
brine (150 nlL), then dried over sodiumsul fate. The sodi um sul fate was
filtered off and the filtrate was concentrated in vacuo. 15 After an

addi ti on ofdpsicf”i’ca JN (80 g) and ethgylcracet ate / &1 Hne —o;lN/ 20 (600 ni)
to the residue [ eoTH@S Stirrg H, RT for'® camgel  was

filtered off and the/fl trat g, was *conge CBated—rn vacuo'to gi ye 5h% title
conpound (55.54 g) as a raﬂ -producyl. 20[ 0254] (A-82-17) Hert- E
5-(tert- butyldlphenyI5|I8ny?bxy) 3-[ ©

i odo- 5- (3-i sobutyl cycl obutyl)isoxazol - 3-y|]valerate 218 CH, CH3 00--N " NH
C i\ 1 OrBDPSOTBBPRS-But@H €H,(tart-butyltidpheBytlyli lanyloxy) -3- [4-10do-

3-[2-(tert-butyl di phenyl sil anyl oxy) et hy1] -
6- ( 3-i sobukyl(gygkebutyl}yéiBBulgry iBbRazo1hexynoake ekad b 91)37ar4dl g),
acetonitrile (320 nL) were m xed. To the m xture 5 was added i odi ne (49.6

g) at ice Qeepg&gp@bpyand the, Be@@t&gmeﬁh&Qure was stirred for 3 hr. After
pouring the mxture into the solution of aqueous 20 w v % sodi um

thiosyl fate;(389)akbxabok6@aheMREN 8BULS, ahlle DMEXI(Wee WAY &xircaChidias th
chloroform (17L) and dried over magnesi um 10 sulfate The magnesi um sul fate

was filter f d r C e
Addi t1 on of “5PFi Sa2gEr R Y ong ué‘*?%;ﬁ VAECHLARE by Bl ] Ry )

to the restgyge Lig; Mhxbiee W%% {45 o &}y RInd Obad1Niepilg, Sifl @3 gpl was

filtered o e mas
were added to the mixture. The mixuture was stirred at
80 °C overnight. After water (200 mL) was poured into the
10 reaction, the resultant ©precipitate was removed by

filtration and the filtrate was extracted with toluene (600
mL) . The.organic layer was washedbwith water (200 mL x 2,
320 mL) and brine (160 mL), then dried over sodium sulfate.
The sodium sulfate was filtered off and the fi;trate was
15 concentrated in vacuo. After an addition of silica gel (45
g) and ethyl acetate / hexane = 1 / 20 (400 mL) to the
residue, the mixture was stirred at RT. The silica gel was
filtered off and the filtrate was concentrated in wvacuo.
The residue was purified by silica gel column
20 chromatography (Eluent: ethyl acetate / hexane =1 / 80 - 1
/ 60 - 1 / 50) to give the title compound (20.2 g).
[0256]

(A-82-19) tert-Butyl 3-[4-cyclopropyl-5-(3-



15 concentrated in vacuo. The residue was purified twice by silica gel

col urm chromat ogr aphy (Eluent: ethyl acetate / hexane =1/ 60 - 1/ 50 1/
45) to give the title conpound (38.2 g). [0255] 20(A-82-18) tert-Butyl
5-(tert-butyl di phenyl sil anyl oxy) - 3-[ 4-

cycl opropyl-5-(3-isobutyl cycl obutyl)isox®l -3-yl]valerate. 219

tert-Butyl

5-(tert- butyldiphenylsilanyloxy) 3-[4-iodo5-(3-isobutyl cycl obutyl)isoxazol -
3- yI]vaIerate (37.44 , 2-cyclopropyl-4,4,5, 5-tetranmethyl -

5[1, 3, 2] di @a@butmtgn@g@busalg)lsangwﬁwéi Mﬁyﬂ@p@yma%@@atﬂfter t he
resultlng sol uti on was degassed by bubbling argon, tripotassium phosphate
(33.32 g) and RdC12(PPh3)2 (3.67 g) were added to(%pe m xture. The m xuture
was stirreqh at(8d C overmight. After water (200, ‘was posed into the 10
reaction, t

far eci pidrase was renoved b
with water (200 L x

sul fate. The sodi um sul f at egwa H@mltered off and the filtrate S ¢H
concentrated in vacuo. After an addition of silica gel (45 g) and efhyl
acetate / hexane = 1/ 20 (400 nL) to the residue, the mxture was stirred

at RT. The siligargebupgs fil tersedt@frft %@ytl@ﬂﬂeldyfl%t1Qa\6@&d§®0C@fﬁﬂ4ai ed in
vacuo. The residue was purified by silica gel colum 20chromatography

(El uent: Eng ?g%bg&esl ?6)_{@% u(fxisé/cggbu 1)) 18Q30azb1/- 3900 1kR1¢ M & he

title conpo 0256 19) t rt But yl 3-[ 4- cyclopropyl 5-(3-
220 ¢ (17.62 g) and tetrahydrofuran (106 mL) were mixed. After
an addition of acetic acid / water = 4 / 1 (2.45 mL) and

tetrabutylammonium fluoride (1 M in tetrahydrofuran) (39.2
mL) to the solution at ice temperature, the mixture was
stirred at RT overnight. The reaction mixture was
10 concentrated in vacuo and purified by silica gel column
chromatography (Eluent: ethyl acetate / hexane =1 / 6 - 1

/ 2) to give the title compound (11.82 g).

[0257]
(A-82-20) Mono-tert-butyl 3-[4-cyclopropyl-5-(3-
15 isobutylcyclobutyl) isoxazol-3-yllglutarate
CH, CH, O OH
~ : O~
H,C ° h H,C N
N\ OH N
_O._CH, oj<CH3
o) CH§H3 o) CHSH3
tert-Butyl 3-[4-cyclopropyl-5-(3-

igsobutylcyclobutyl) isoxazol-3-yl] -5-hydroxyvalerate (11 g),

acetonitrile (110 mL) and 1 M phosphate buffer (27.5 mL)



i sobutyl cycl obutyl )i soxazol-3-y1]-5-hydroxyval erate O N\\OH n'CH CH3 3
tert-Butyl5-(tert-butyl di phenyl sil anyl oxy) - 3-[ 4-
cycl opropyl-5-(3-isobutyl cycl obutyl)isoxazol -3-yl]valerate 5 (17.62 g) and
tetrahydrofuran (106 nL) were m xed. After an addition of acetic acid /
water = 4 / 1 (2.45 nL) and tetrabutyl amroni um fluoride (1 Min
tetrahydrofuran) (39.2 nL) to the solution at ice tenperature, the m xture
was stirred at RT overnight. The reaction mxture was 10 concentrated in
vacuo and purified by silica gel colum chromat ography (El uent: ethyl
acetate / Wexaneized., Bo_yhe pizyurg yeye eReed R & Sompd&id EER2 )
[0257] (A-82-20) Mono-tert-butyl 3-[4- cycloprop 1-5-(3- .
15i sobut yl typipbut ginivdoxazol r31itd yl ut GHEMRS) (438 mg) and sodium
tert-Butyl 3-[4-cycl opropyl-5-(3-
i sobutyl cychbbut k) i Gox@&ob) 3-3tl] RF- hydAdxgval & ak€lditiag) , Of agueous
sodium hypochlorite (55 mL) dropwise to the the mixture at
5 ice temperature, the mixture was stirred at RT for 15 min.
Aqueous 20 w/v % sodium thiosulfate (200 mL) was added to
the reaction at ice temperature, the mixture was extracted

with ethyl acetate (400 mL). The organic layer was washed
with aqueous 5 w/v % potassium hydrogen sulfate (200 mL),
10 water (200 mL) and brine (100 mL), then dried over
magnesium sulfate. The magnesium sulfate was filtered off
and the filtrate was concentrated in vacuo to give the
title compound (12.2 g) as a crude product.
[0258]
15 (A-82-21) tert-Butyl 4—(2—chl§ro—5—methylphenylcarbamoyl)-
3-[4-cyclopropyl-5- (3-isobutylcyclobutyl) isoxazol-3-

yl]butanoate

CH, 0. OH CH Y
0- ol o OLN CH
H,C N {\’ HN H,C 3 ° {\l D/
2 N\
+ .~ cl
0. _-CH, 0._.CH,
E?H:‘ CH, ) \(’3<I-(§:H3
Mono-tert-butyl 3-[4-cyclopropyl-5-(3-
20 isobutylcyclobutyl) isoxazol-3-yllglutarate (2.83 g) and DMF
(28 mL) were mixed. After an addition of 2-chloro-5-

methylphenylamine (1.184 g), HOBt°*H,O (1.28 g) and WSC-HC1

(1.60 g) to the resultant solution, the mixture was stirred



221 were m xed. To the m xture were added

2,2,6,6-tetranet hyl 1- pi peri di nyl oxy radical (TEMPO (438 ng)and sodi um
chlorite (5.08 g) at RT.After an addition of aqueous sodi um hypochlorite
(55 nmL) dropwise to the the mxture at 5 ice tenperature, the m xture was
stirred at RT for 15 min. Aqueous 20 w V2% sodi umthiosulfate (200 nL) was
added to the reaction at ice tenperature, the m xture was extracted with
ethyl acetate (400 nmL). The organic | ayer was washed with aqueous 5 w v 96
pot assi um hydrogen sulfate (200 nL), 10 water (200 nL) and brine (100 ni),
t hen dri ed26veRT mdgtesRPurltaYs$ f at e TOThERSragitesi iR uML & Y RasW#F t of f
and the filtrate was concentrated in vacuo to give the title conmpound (12.2
g) as a cr@gasuppsedctadyeenss]sadimgpigaybpapteputand the mixture was

4- (2-chl or o- 5- met hyl phenyl car banoyl) -

3-[ 4- cycl opropptted( Fitbobuhyllc pcleabitey| ) iThex azgard-c yidmit arsmatwashed
Mono-tert-butyl 3-[4-cycl opropyl-5-(3- ‘

20i sobut yl eyehobatypbsexazaueduygl kbglditar atieaiDBRteg), aedt VR S mine wer e
m xed. After an addition of -chloro-5- nethyl phenylam ne (1.184 g), HOBt-H20
(1.2859) apHeWS@HEAG (dvER @odicun heull€éaukt ant Thel wWadinym t belfexturveasnvas
stirred 222 at RT for 2 days.To the reaction m xture was added saturated
aqueous sodiupebiegardfomated amd tHel fixtar gawascexddéeteted ih atdilo.
acetate. The organic | ayer was washed with saturated aqueous sodi um

bi car bonat eneWatLsu BMhdr 883 due was purified by silica gel column
chromatography (Eluent: ethyl acetate / hexane = 1 / 15 - 1
/ 10 - 1 / 8) to give the title compound (1.241 g).
10 [0259]
(A-82-22) 4-(2—Chloro-5—methylphenylcafbamoyl)—3—{4-
cyclopropyl-5- (3-isobutylcyclobutyl) isoxazol-3-yllbutanoic

acid

CH

H H
3 ooy OsN CH, 3 Oun Os N CH,
H,C N H.C N
3 \ 3 N |
X
_ cl - cl

O\[<CH3 OH
0 CHe o)
15 © tert-Butyl 4-(2-Chloro-5-methylphenylcarbamoyl)-3-[4-

cyclopropyl-5-(3-isobutylcyclobutyl) isoxazol-3-yl]lbutanoate
(1.09 g) and toluene (3.2 mL) were mixed. To the mixture
was added trifluorocacetic acid (3.2 mL) at ice temperature
and the mixture was stirred at RT for 30 min. After water
20 (5 mL) was poured into the reaction mixture dropwise at ice
temperature, aqueous 4 N sodium hydroxide was added to the

mixture dropwise and the mixture was extracted with ethyl



5 then dried over sodiumsulfate. The sodiumsulfate was filtered off and
the filtrate was concentrated in vacuo. The resultant residue was purified
by silica gel columm chromatography (Eluent: ethyl acetate / hexane = 1 /
15, 1/ 10, 1/ 8) to give the title coggound (1.241 g) 10[ 0259]
(A-82-22) 4-(2-Chloro-5-nethyl phenyl car yl)-3-[4-

cycl opropyl-5-(3-isobutyl cycl obutyl)isoxazol -3-yl ] butanoic aci d
15tert-Butyl 4-(2-Chloro-5-nethyl phenyl carbanoyl)- 3-[ 4-

cycl opropyl-5-(3-isobutyl cycl obutyl )i soxazol - 3-yllbutanoate (1.09 g) and
tol uene (322RBfewer EDfi REEANTE LRYCHI XPr ¥ARESadddd FiiMUGTEREEHSE aci d
(3.2 m) at ice tenperature and the mxture was stirred at RT for 30 mn.
After watepved sESim) sydsigfeur edThat sodieny enctfare nvrsufe ldeopdi £t ice
tenperature, aqueous 4 N sodi um hydroxi de was added to the m xture dropw se
and t he m andr ¢head idxtreiet ethaM ¢dnaiytat@23inceeate. THaeomgamlddrayer
was washed with brine and dried over sodiumsulfate. The sodium sul fate was
filtered otésaddet head i ptiraf fedaycoatbhtaatoed | 0ovanuo.chitimartestatdmt
residue was purified by silica gel columm chromatography 5(El uent: ethyl
acetate / hexasAtrs dthydblateBatel// hdZahel=net hamol. 1 ¢hlzorofior/mz L. /2 8) to
give the title conpound (905 ng). The title conpound was anal yzed using a

chiral colym. Jhecketenti on therokothe il & conpeund;was 6n6 Mitle and
the optical purity thereof was 94.8 96 ee. 10The condition for the analysis

using the gBipalingolyes ¥g$.asThal kewWse compoulls WaldTRiMa1 L BSHEm
Shi madzu H gh perfor mance I|qU|d chr omat ogr aphy Prom nence

Col um: DALEL CHBALRAY ADIAB &ALl X IHieCOEL OG0 LR LBMRORAIIER] 40 C
Mobi | e phase: (A solution) 10 mM phosphate buffer 2.6), (B solution)

aCEton'tr'bgs 6.6 min., and the optical purity thereof was 9294.8 % ee.
10 The condition for the analysis using the chiral column
was as follows:
Instrument: HPLC System Shimadzu High performance
liquid chromatography Prominence
Column: DAICEL CHIRALPAK AD-3R 0.46 cm ¢ x 15 cm
15 Column temperature: 40 °C
Mobile phase: (A solution) 10 mM phosphate buffer (pH
= 2.6), (B solution) acetonitrile
Composition of Mobile phase: A solution : B solution =
30 : 70
20 Flow rate: 0.5 mL / min
Detection: UV (220nm)
[0260]
Example A-16: 4-(2-Chloro-4-methylphenylcarbamoyl) -3-[4-
cyclopropyl-5- (3-isobutylcyclobutyl) isoxazol-3-yl]lbutanoic

25 acid



Conposition of Mbile phase: A solution : B solution = 30 : 70 20Fl ow rate:
0.5 nm / mn Detection: UV (220nm [0260] Exanpl e A-16:
4- (2- Cnhl or o- 4- met hyl phenyl car banoy1) - 3-[ 4- _
cycl opropyl-5-(3-isobutyl cycl obutyl)isoxazol -3-yl]butanoic 25acid 224
[0261] (A-16-1) tert-Butyl 4-(2-chloro-#4%ethyl phenyl car banoy1) -
3-[4-cycl opropyl-5-(3-isobutyl cycl obutyl)isoxazol -3- yl]butanoate
i sobutyl cycl obutyl)isoxazol -3-yl]glutarate (245 ng) and DMF (2 L) were
m xed. After an_addition of 2-chloro-4- nethyl phenylam ne (67 ng), HOBt
H20 (87 ng)OaRd!WBC HC1l 10 (108 ngy) to the mixture, the reaction m xture
was stirred at RT. Water was added to the reaction m xture and the m xture
was extractadlarih ethyk-Bustvat es-The chlgadi-¢ -meyéyy lydis nydsiredamontl ) -
sat urat ed aqueous sodi um bi carbonate, water and brine, then dried over
sodi um sul Batlé-cYhéopBopdilum-Sa-flabbungs clicllobuey lofiscamdotthé -fil trate was
concentrated in vacuo. The resultant residue was purified by preparative
chr omat ogr gphput Ehoent: et hyl acetate / hexane = 1/ 4) to give the title
conpound (131 ny). [0262] 20(A-16-2)
4- (2- Chl or o- 4-caet hyl phegydcar banoyl) - 3-[ 4-

j-sQb

H Cl
cycl opr opy ¢ VtylcyclobuRMJ)Psoxazol-3-y¢$b@% oi@ya 'Hwi%fé
+F : 3 3 CH

0._CH,
Mono-tert-butyl 3-[4-cyclopropyl-5-(3-
isobutylcyclobutyl)isoxazol—3—yl]glutarate (245 mg) an& DMF
(2 mL) were mixed. After an addition of 2-chloro-4-
héthylphenylamine (67 mg), HOBt - H,O (87 mg) and WSC:* HCl
10 (108 mg) to the mixture, the reaction mixtﬁre was stirred
at RT. Water was added to the reaction mixture and the
mixture was extracted with ethyl acetate. The organic
layer was washed with saturated aqueous sodium bicarbonate,
water and brine, then dried over sodium sulfate. The
15 sodium sulfate was filtered off and the filtrate was
concentrated in vacuo. The resultant residue was purified
by preparative chromatography (Eluent: ethyl acetate /
hexane = 1 / 4) to give thé title compound (131 mg).
[0262]
20 (A-16-2) 4-(2-Chloro-4-methylphenylcarbamoyl)-3-[4-
cyélopropyl—S—(3—isobutylcyclobutyl)isoxazol-3—yl]butanoic

acid



tert-Butyl 4-(2-chloro-4-nethyl phenyl carbanoyl)-3-[ 4-

cycl opropyl-5-(3-isobutyl cycl obutyl)isoxazol -3-yl]butanoate (131 ng) and
water (0.8 nL) were m xed. After an addition 5 of 25 w w 96 hydrogen
brom de in acetic acid (1.64 nL) to the reaction m xture, the m xture was
stirred at RT for 1.5 hr. Sodium acetate?ahd water were added to the
reaction mxture and the m xture was extracted wth ethyl acetate. The
organi c | ayer was washed with water and brine, then 10dried over sodium
sul fate. The sodiumsulfate was filtered off and the filtrate was
concentrated in vacuo. The resuldantresi duewaspurifi edbypreparativg
chromat ogr aphy &l uent  n®t Hanol / chloroform = 1c#, 9) tﬁg) gbveflthe title
conmpound (9% Nspéci optical 15 rrqe-ati on\val e o itIe
conpound was [ a] =~T.c80, rethanol). i Moo aMas
anal yzed using a chir cHThe retention tinme of t ti¢ | e4 conpound
was 6.8 mn., and the opti : rity thereof was 95.1 9
for the analysis using the chiral colum was 20as foll ows:
I nstrunment: HPLC System Shi madzu Hi gh performance |iquid chronmatography
Prom nence 226 tGaltvButyDAl GEL 2CHIHRAILRAK Al3-t3R 1 v aatbandsal )os Col um
tenperature: 40 C " Mobi | e phase: (A solution) 10 nM phosphate buffer
(PH = 2. 6) cyc3 opaloghilon)- @catsbuthillcs & htil ik afo IMBDIHE lasesa th
solution : B solution =30 : 70 Flowrate: 0.5 nL / mn Detection: W

(220nm (131 mg) and water (0.8 mL) were mixed. After an addition

5 of 25 w/w % hydrogen bromide in acetic acid (1.64 mL) to
the reaction mixture, the mixture was stirred at RT for 1.5
hr. Sodium acetate and water were added to the reaction
mixture and the mixture was extracted with ethyl acetate.

The organic layer was washed with water and brine, then

10 dried over sodium sulfate. The sodium sulfate was filtered
off and the filtrate was concentrated in vacuo. The
resultant residue was purified by preparative

chromatography (Eluent: methanol / chloroform = 1 / 9) to
give the title compound (97.3 mg) . The specific optical
15 rotation value of the title compound was [«lp?® = +32.75(c
= 1.00, methanol). The title compound was analyzed using a
chiral column. The retention time of the title compound
was 6.8 min., and the optical purity thereof was 95.1 % ee.
The condition for the analysis using the chiral column was

20 as follows:
Instrument: HPLC System Shimadzu High performance

liquid chromatography Prominence



[ 0263] 10Exanple of Crystallization (Potassiumsalt of Exanple A-16)
Exanple A-16 (0.5 g) was dissolved in ethanol (5.0 nL), and aqueous 1 nol/L
KOH (1.06nL) was added into the mxture at ice tenperature. The m xture was
stirred at RT for 10 m nutes, then the 15 solvent was renoved under reduced
pressure to give potassiumsalt of Exanpf€®A-16 as a solid (0.539 g). The
solid (0.050 g) was dissolved in isobutyl acetate (0.2 nL), and the m xture
was stirred at RT for 2 days. The precipitated solid was collected on a
filter and dried 20under reduced pressure at RT to give a crystal (0.010
g). [0264] ExanmplcdAuss: MI@E@&W OB H A6 cm ¢ x 15 cm

di met hyl propyl ) cycl obutyl ]i soxazol - 3-y1}-5-(2, 4-

di net hyl phenyl c&ddamyy [Demdegrateiraci dt R5(A- 53-1) 4, 4- Di met hyl- 2- pent enoi ¢
acid 227 00 H3C>r HH3COH H3C cH3H3C113 To 20sodi um et hoxi de in et hanol
(1.02 L) was addedigtehydhatiest h{A phosphbonacafamdl Phesphdrtep szt ceoH
tenperature. After the mxture was stirred at ice 5 tenperature for 1.5 hr,

a solution=0f2.%)2- @ netlylipropizyedcdelydea d 260 nL) in tetrahydrofuran (510
m.) was added to the m xture at ice tenperature. The m xture was stirred at

RT fors 3.5 hr angbra@aaisrd JY sasbiun prlaxi de {885k idn) was ssldedido 4 he
m xture at ice 10 tenperature. After the m xture was stirred overni ght at
RT, 6 N hydrpochlqgyic acid (802 nlL) was added to the reaction m xture at ice -
tenperature. The m xture was extracted with ethyl acetate (1 L), washed

with water (1 Lpgx) ahd.brg ne (1500 fily), then dried over magnesium sul f ate.
The magnesi um ' _

Detection: UV (220nm)
[0263]
10 Example of Crystallization (Potassium salt of Example A-16)
Example'A—l6 (0.5 g) was dissolved in ethanol (5.0 mL),
and aqueous 1 mol/L KOH (1.06mL) was added into the mixture
at ice temperature.
The mixture was stirred at RT for 10 minutes, then the
15 solvent was vremoved under reduced pressure to give
potassium salt of Example A-16 as a solid (0.539 g). The
solid (0.050 g) was dissolved in isobutyl acetate (0.2 mL),
and the mixture was stirred at RT for 2 days. The

precipitated solid was collected on a filter and dried

20 under reduced pressure at RT to give a crystal (0.010 g).
[0264]
Example A-53: 4-{4-Cyclopropyl-5-[3-(2,2-

dimethylpropyl) cyclobutyll isoxazol-3-yl}-5-(2,4-
dimethylphenylcarbamoyl)valeric acid

25 (A-53-1) 4,4-Dimethyl-2-pentenocic acid



15 sulfate was filtered off and the filtrate was concentrated in vacuo to
-give the title conmpound (289 g) as a crude product. In addition
title conpound (54 g) was al so preparedasacrudeproduct usi ng2, 2-

20di et hyl pr opi onal dehyde (50 nL) in the sane way as descri bed above

[0265] (A-53-2) 4,4-Dimethylvaleric aci #2228 0 H3C ci..130H 0 OH
@) : : O
:32%}_{ - :BENOH
37 CH, 3 CH,

10

15

20

To 20 % sodium ethoxide in ethanol (1.02 L) was added ethyl

diethylphosphonoacetate (516  mL) dropwise at ice
temperature. After the mixture was stirred at ice
temperature for 1.5 hr, a solution of 2,2~

dimethylpropionaldehyde (260 mL) in tetrahydrofuran (510
mL) was added to the mixture at ice temperature. The
mixture was stirred at RT for 3.5 hr and aqueous 4 N sodium
hydroxide (885 mL) was added to the mixture at ice
temperature. After the mixture was stirred overnight at RT,
6 N hydrochloric acid (802 mL) was added to the reaction
mixture at ice temperature. The mixture was extracted with
ethyl acetate (1 L), washed with water (1 L x 5) and brine
(500 mL), then dried over magnesium sulfate. The magnesium
sulfate was filtered off and the filtrate was concentrated
in vacuo to give ﬁhe title compound (289 g) as a crude
product.

In addition, the title compound (54 g) was also
prepared as a crude product using 2,2-
dimethylpropionaldehyde (50 mL) in the same way as
described above.

[0265]

(A-53-2) 4,4-Dimethylvaleric acid

t he



4,4-Di net hyl-2-pentenoic acid (343 g), nethanol / tetrahydrofuran =3/ 1
(150 nm.) and ethanol (1240 nmL) were m xed. After an addition of 10 ww %
palladiumon 5 activated carbon (31 g) to the m xture, the m xture was
stirred at RT for 10.5 hr under hydrogen atnosphere (1 atm. The 10 w w 96.
pal | adi um on activated carbon was filter2d8off and the filtrate was
concentrated in vacuo to give the title conmpound (354 g) as a crude
product. 10[0266] (A-53-3) 4,4-D nethyl-I-piperidin-I-ylpentan-1-one 00 H3C
H3Cr's OH H3C cH3H3C cH3 4,4-Dinethylvaleric acid (348 g),

pi peridine(291 nL) gnd DWMF (1.7 L) were m xedyTo the m xture were added 15
HOBt . 1420 (#4g0 ajjd WSC. HC1 (563 ¢ t ice ftenperature. After the m xture
was sti rreq_|3§ ovedthi ght —water (13 sardded to the reaction

m xture at I*cecH,enperature and the m XtuwH was extracted with toluene
(500, and 400 nL x 2). The organic |ayer was washed wi th aqueous 10 wWv %
20sodi um carbonate (1 L) and water (1 L), then concentrated in vacuo to

give the title eorpounedth5Q8 29peds chctidudaci2l9 @aodue)., [ QSHarddx 53¢ 4)

1- (4, 4-Di net hyl -1 - pent enyl ) pi peri di ne H3C>N '
tetrahydrofuran = 3 / 1 (150 mL) and ethanol (1240 mL) were
mixed. After an addition of 10 w/w % palladium on

5 activated carbon (31 g) to the mixture, the mixture}was
stirred at RT for 10.5 hr under hydrogen atmosphere (1 atm).
The 10 w/w % palladium on activated carbon was filtered off
and the filtrate was concentrated in vacuo to give the
title compound (354 g) as a crude product.
10 [0266]
(A-53-3) 4,4-Dimethyl—l—piperidin—1—ylpentan-l—one
O 0

HscN HscN
H.C O ‘ H.C T::j

3 CH, > CH,

4,4-Dimethylvaleric acid (348 g), piperidine (291 mL)

and DMF (1.7 L) were mixed. To the‘mixture were added

15 HOBt *H, O (450 g) and WSC'HCl.(563_g) at ice temperature.
After the mixture was stirred at RT overnight, water (1.7

L) was added to the reaction mixture at ice temperature and

the mixture was extracted with tcluene (500mL, and 400 mL x

2) . The organic layer wés washed with aqueous 10 w/v %

20 sodium carbonate (1 L) and water (1 L), then concentrated

in wvacuo to give the title compound (508 g) as a crude



H3C cH3 H3C 54, 4-Di met hyl- 1- pi peri di n-1-yl pentan-1-one (508 g) and tol uene
(1220 nL) were m xed. After an addition of

(Ph3P)1rd (CO) (802ngy)tot hem xture, 1,1, 3,3- tetramethyl disiloxane (795 nL)
was added dropwi se to the reaction under water-cooling. The m xture was
stirred at 10RT for 3 hr, then concentrat®d in vacuo to give the title
conpound (1171 g) as a crude product. [0268] (A-53-5)

Et hyl 3- (2, 2-di et hyl propy1l) - 2- pi peri di n-1- yl cycl obut anecar boxyl ate

1- (4, 4-Di net hyl - 1- pentenyl ) pi peridine (1146 g) and acetonitrile (910 ni)
were mi xedPTRAHEF -an addition of ethyl acrylate (549 nL) and hydroqui none
(553 ng) to the mxture, the mxture was stirred at 90 C overnight. The
20r eacti on[AR%f’dre was concentrated in vacuo to give the 230 title

conpound (1470 g) as a crude product.
(A-53-4) 1-(4,4-Dimethyl-1l-pentenyl)piperidine

9 H.C =
3
3 CHs 3
5 4,4-Dimethyl-1-piperidin-1l-ylpentan-1l-one (508 g) and
toluene (1220 mL) were mixed. After an addition of
(Ph; P) IrCl (CO) (802 mg) to the mixture, 1,1,3,3-

tetramethyldisiloxane (7§5 mL) was added dropwise to the

reaction under water-cooling. The mixture was stirred at
10 RT for 3 hr, then concentrated in vacuo to give the title

compound (1171 g) as a crude product.

[0268]

(A-53-5) Ethyl | 3-(2,2-dimethylpropyl) -2-piperidin-1-

ylcyclobutanecarboxylate

/~CH,
H,C P ©

3T CH _

1-(4,4-Dimethyl-l-pentenyl)piperidine (1146 g) and

15

acetonitrile (910 mL) were mixed. | After an addition of
ethyl acrylate (549 mL) and hydrogquinone (553 mg) to the
mixture, the mixture was stirred at 90 °C overnight. The

20 reaction mixture was concentrated in vacuo to give the



. [0269] (A-53-6) 3-(2,2-Di nethyl propyl)-1-cycl obut enecarboxylic acid

Et hyl 3- (2, 2-di et hyl propyl) - 2- pi peri di n-1-

yl cycl obut anecar boxyl at e( 1470g) andnet hyl P- t ol uenesul fonate (417 nlL) were
m xed. After the m xture was stirred.at 105 C for 2 hr, water (2100 nL) was
poured 10 into the reaction mxture and®i%he aqueous |ayer was extracted.
The aqueous | ayer was washed with tert-butyl nmethyl ether / hexane =1/ 1
(800 nL) and hexane (600 nlL). To the aqueous | ayer was added potassium
hydr oxi de (663 g) at ice tenperature and the m xture was stirred at 100 C
15 for 2 BEL1Af corpPeRady daédt’iCog)madt & €XNES WIsIHetFtri t h tert butyl met hyl
ether / hexane =1/ 1 (600 nL x 2), concentrated hydrochloric acid (500
m.) and 6 NOB$@dochloric acid (606 nL) were added to the aqueous |ayer at
ice tenperature. The m xture was extracted with ethyl 20 acetate (600 nL x
2) . The corthi-B8d60r gari(e, Rapemendy Iwasiped ) wilt-le ywatcdru t{ehdcaact®)x<nice br i ne
(500 m.), then dried over magnesi um sul fate. The nagnesi um sul fate was
filtered 23idoff and the filtrate was concentrated in vacuo to give the
title conpound (278 g) as a crude product. [0270] (A-53-7)
3-(2,2-[1nethylpropyb)cyclobutanecarboxylic acid OH H3CIH3C

OH

HQ E—— H,C

H,C 3

S o N H,C

s 8 H,C
Ethyl 3-(2,2-dimethylpropyl) -2-piperidin-1-
ylcyclobutanecarboxylate (1470 g) and methyl p-
toluenesulfonate (417 mL) were mixed. After the mixture

was stirred . at 105 °C for 2 hr, water (2100 mL) was poured
10 .into the reaction mixture and the adqueous layer was
extracted. The aqueous layer was washed with tert-butyl
methyl ether / hexane = 1 / 1 (800 mL) and hexane (600 mL).
To the aqueous layer was added potassium hydroxide (663 g)

at ice temperature and the mixture was stirred at 100 °C

15 for 2 hr. After'the reaction mixture was washed with tert-
butyl methyl ether / hexane = 1 / 1 (600 mL x 2),
concentrated  hydrochloric acid (500 mL) and 6 N

hydrochloric acid (606 mL) were added to the agqueous layer
at ice temperature. The mixture was extracted with ethyl
20 acetate (600 mL x 2). The combined orgénic layer - was
washed with water (1 L x 2) and brine (500 mL), then dried

over magnesium sulfate. The magnesium sulfate was filtered



H3CH3C HCH3C 5 3-(2, 2-Di net hyl propyl) - 1-cycl obut enecar boxylicacid (163 g)
and tetrahydrofuran (1300 nL) were m xed. After an addition of 5 ww 96
rhodi um on activated carbon (8.2 g) to the mxture, the mxture was stirred
at RT for 35 hr under 10 hydrogen atnosphere (1 atm. The 5 w w 96 rhodi um
on activated carbon was filtered off andthe filtrate was concentrated in
vacuo to give the title conpound (175.56 g) as a crude product.

1H NVR(400MHz, DMSO-d6) 0.83(s, 9H), 1.26(d, J = 5.95 Hz, 152H)
1.68-1.78(nk§2FD, 2.19-2.29(m 3H), 2.81-2.93( 1H), 11.95(s, ,1H) [0271]
(A-53-8) NeMet ABLy FRemEtiyHTedq »as %ﬁf&fﬁfﬁ%%’i%ywcye%i&u? n8¢Fb i de
232 sCH OHN3 H3CHCCH3 H3CH3C H3CH3C

3- (2, 2- Di neihyepeoppPyadcl(8B8t anedtr BogyHre BECEUCEs. 2 g) and DVF (600 ni)
were m xed. After an addition of N, 0- dinethyl hydroxyl am ne hydrochl ori de
(51.7 g), tee@ébhylanmine 5 (92.4 nL), HOBt-H20 (81.2 g) and WSC. HC1 (101.6
g) to the mxture, the mxture was stirred at RT overnight. Water was

pour ed i nt 0At B2-7eacBidh, andimkehyilptropy lhaycdxbudenedawborydtilsy lacacet at e /
hexane = 1 / 1. The organic | ayer was washed with 1 N hydrochloric acid,
wat er, aqueous 10 w v

COH OH

3-(2,2-Dimethylpropyl) -1-cyclobutenecarboxylic acid

(163 g) and tetrahydrofuran (1300 mL) were mixed. After an

addition of 5 w/w % rhodium on activated carbon (8.2 g} to

the mixture, the mixture was stirred at RT for 35 hr under
10 hydrogen atmosphere (1 atm). The 5 w/w % rhodium on

activated carbon was filtered off and the filtrate was

concentrated in vacuo to give the title compound (175.56 g)

as a crude product.

'H-NMR (400MHz, DMSO-d6) 0.83(s, 9H), 1.26(d, J = 5.95 Hz,
15 2H), 1.68-1.78{(m, 2H), 2.19-2.29(m, 3H), 2.81-2.93(m, 1H),

11.95(s, 1H)

[0271]

(A-53-8) N-Methoxy-N-methyl-3-(2,2-

dimethylpropyl) cyclobutanecarboxamide



10 sodi um carbonate and water, then dried over sodiumsulfate. The sodi um
sulfate was filtered off and the filtrate was concentrated in vacuo to give
the title conpound (95.2 g) as a crude product. [0272] 15(A-53-9)

3-(2, 2-Di net hyl propyl ) cycl obut anecar bal deh%/de - CH3 H3CbH3H3C H3CH3C H3CH3C
Toasol uti onof N- net hoxy- N- et hyl - 3- (2, 2- 23 .

di met hyl propyl ) cycl obut anecar boxam de (95.2 g) in toluene (330 nL) was
added diisobutylal um num hydride (1.0Min 233 toluene) (486 nlL) dropw se
at -78 C. After the m xture was stirred at -78 Cfor 3 hr, 1.5 Msulfuric
acid (648 nL) was added dropwi se to the mxture at ice tenperature. The

m xture was extracted wth toluene and the conbiRed o5,9rganic |ayer was
washed with 1 M sulfdari@ acid, water and brine &h dri‘ed over sodium

sul fate. Thed.Sodi um|sul fate was—t|t er ecdH,of f thedfiltrate conprising
the title Eenpound was used in the nexthss [0273] 10( A-53-10)

1- (2, 2- Di bridsvovi ny1) - 3- (2, 2- di met hyl prifyl ) cycl obut ane To a
solution of carbon tetrabrom de (205 g) in nethylene chloride (600 nL) was
added a solution of 15 tri phenyl phosphine (325 g) in nethylene chloride
(350 L) dropw 3e (at 2i-Dembehpepabprd) chicllebuthe eraxtony 1vas astiid red .& 1 ce
tenperature for 45 mn, a solution of 3-(2,2- ' _

di net hyl pr gpybhay OMeb utete adr)batetehymtexéd. t ohBeae was addded oho ctthev,r@eact i on
at ice tenperature. The m xture was 20stirred at ice tenperature for 1 hr

and aqueougih@tWy¥hydroxylamine hydrochloride (51.7 g), triethylamine

5 (92.4 mL), HOBt'-H,O (81.2 g) and WSC-HCl (101.6 g) to the

mixture, the mixture was stirred at RT overnight. Water
was poured into the reaction and the mixture was extracted
with ethyl acetate / hexane = 1 / 1. The organic layer was
washed with 1 N hydrochloric acid, water, agueous 10 w/v %
10 sodium carbonate and water, then dried over sodium sulfate.
The sodium sulfate was filtered off and the filtrate was

concentrated in vacuo to give the title compound (95.2 g)

as a crude product.

[0272]
15 (A-53-9) 3-(2,2-Dimethylpropyl)cyclobutanecarbaldehyde
0
0~
N CH, H
H.C CH —_— H.C
H,C? ? H,C?
H,C H,C
To a solution of N-methoxy-N-methyl-3-(2,2-

dimethylpropyl) cyclobutanecarboxamide (95.2 g) in toluene

(330 mL) was added diisobutylaluminum hydride (1.0M in



sodi um car bonate (660 nL) was added to the m xture dropwi se at the sane
tenperature. The resultant precipitate was filtered off and the filtrate was
extracted with chloroform 234 The organic | ayer was washed with water and
brine, then dried over sodiumsulfate. After an addition of silica gel to
the mxture, the mixture was stirred at &3 The sodiumsulfate and silica
gel were filtered off and the filtrate 5 was concentrated in vacuo. The
resultant residue was purified by silica gel colum chromatography (El uent:
hexane) to give the title conpound (120.33 g). [0274] (A-53-11)

5- Benzyl ox{@albenied aci&b 10L) dropwdsgalat ot a8t S8e (SBLgeramdiet obirenerd 500
m.) were m xed. To the m xture were added potassi um hydroxi de (158 g) and
benzyl browbge tlizg&9d )at Tha8mioa ufer was hst i rlr.&éd Mt st25u€ioverciidghte4 8o t he
reaction m xture was added water (350 15 nL) at ice tenperature. The
organi c | apén wess redde@ddrapditbe taquemisnlayere was dashetenpddwtiierd - buty
nmet hyl ether (150 nL x 3). To the resulting aqueous |ayer were added
concent r at @thehylf ool ©r wasaced- £I5t88) vancth 6 dl iy deodHDr tBeacddhd4darl) at
ice tenperature. The m xture was extracted 20 with ethyl acetate (250 ni,

100 nk). Thegeerki ned<ar gary Gvd Syt wash washeduwrlRibr iake &, 10 dd:y) ,adden
dried over magnesium sul fate. The magnesium sulfate was filtered off and

the filtrabeiwes corReeMiAlehidy V@@&'Purﬁosglfﬁtéhe 1235 dddih
(79.2'g) as a crude pr oduct . In addition, the title compound (8.77 Q)

was al so prgpar gd) as-8q crdide Q.'hadu@ltle Usﬂﬂ&lﬁae/é" %%%‘ifs%% (fn8) ﬂﬂ:]t@e
sanme way as described above. 5[0275]
compound was used in the next step.
[0273]
10 (A-53-10) 1-(2,2-Dibromovinyl)-3-(2,2-

dimethylpropyl) cyclobutane

To a solution of carbon tetrabromide (205 g) in

methylene chloride (600 mL) was added a solution of

15 triphenylphosphine (325 g) in methylene chloride (350 mL)
dropwise at ice temperature. After the mixture was stirred

at ice temperature for 45 min, a solution of 3-(2,2-
dimethylpropyl)cYclobutanecarbaldehyde in toluene was added

to the reaction at ice temperature. The mixture was

20 stirred at ice temperature for 1 hr and aqueous iO w/v %
sodium carbonate (660 mL) was added to the mixture dropwise

at the same temperature. The resultant precipitate was

filtered off and the filtrate was extracted with chloroform.



(A-53-12) (R)-4-Benzyl-3-(5-benzyl oxypent anoyl ) oxazol i di n2- one

5-Benzyl oxyval eric acid (87.97 g), (R) -4-benzyl -2- 10oxazolidinone(74.8 @)
and chloroform (880 nL) were m xed. To the m xture were added

4- di met hyl am nopyridine (51.5 g) and WSC._HC1 (85 g). The m xture was
stirred at RT for 2.5 hr. The reaction ure was concentrated in vacuo.
To the resultant residue was added ethyl acetate (360 nL). To 15 the

m xture were added 2 N hydrochloric acid (211 nL) and water (100 niL), and
the m xture was extracted with ethyl acetate (180 nlL). The organic | ayer
was washedThgt PrIamigy dt BERT oMas a‘dii%lh%@OB"Hﬁ_h) WakeEr 3090 PEIDS safttitat ed
-aqueous sodi um bi carbonate (90 nL x 2) and brine (90 nL), 20 _then dried
over magneéripdsavesnt eodite Fughaseum AfEeat annasdiiticar of 6ffigad Iee
filtrate was concentrated in vacuo to give the title conpound (148 g) as a
crude produet the286xF0226] tha 38xi3)re was stirred at RT. The sodium
tert-Butyl 3-((R)-4-benzyl-2-oxooxazolidin-3- carbonyl)-6-benzyl oxyhexanoat e
benzyl oxypeni &aby| rodazdlliidian-@e bneé 182 )il etredr alfyddr @hdr &he( 8640 tra)tenas
added dropwi se to a m xture of sodi um hexanet hyl di silazane (1.9 Min
tetrabydr obdsamof{d@2-rated in wvacuo. The resultant residue was

purified by silica gel column chromatography (Eluent:
hexane) to give the title compound (120.33 g).
[0274]

(A-53-11) 5-Benzyloxyvaleric acid

0] O

@ S HOJKMo«©

5-Valerolactone (50 g) and toluene (500 mL) were mixed.

10

To the mixture were added potassium hydroxide (158 g) and
benzyl bromide (178 mL). The mixture was stirred at 125 °C
overnight. To the reaction mixture was added water (350
15 mL) at ice temperature. The organic layer was removed, and
the aqueous layer was washed with tert-butyl methyl ether
(150 mL x 3). To the resulting agqueous layer were added
concentrated hydrochloric acid (75 mL) and 6 N hydrochloric
acid (40 mL) at ice temperature. The mixture was extracted
20 with ethyl acetate (250 mL, 100 mL). The combined organic
layer was washed with brine (100 mL), then dried over
magnesium sulfate. The magnesium sulfate was filtered off

and the filtrate was concentrated in vacuo to give the



m.) and tetrahydrofuran (660 nL) at -78 C. The reaction 10tenperature was
rose to -40 C. To the m xture was added dropw se tert-butyl bronpacetate
(85 nmL) at -78 C. The reaction tenperature was rose to -36 C. To the

m xture was added dropwi se N, N, N -trinethyl et hyl enediam ne (33 nL) at ice
tenperature. And then, to the m xture e added 15 water (530 nL) and
hexane (660 nlL). The aqueous | ayer was renoved, and the organic |ayer was
washed with aqueous 20 wv 1,- citric acid (660 nL x 3), water (660 ni),
sat urated agueous sodiun12icarbonate 660 nlL) and brine (660 nlL), then
dried overthahheSPURCSRPT AT 8: 2 THE AAgReSTURPSBFPEHEC20was filtered of f and
the filtrate was concentrated in vacuo to give the title conpound 8196 g)
as a crude prodiet addixagn, 23he( AtbBle4)coprend Byl77 g) was also

2- ( 3- benzyl oxypr opyl ) succi nat e Lit hi umhydr oxi denonohydr at e( 25. 89)

t et r ahydr opxeRRr€¢$94s nk) cand ewatr@md (B2 19409 werea k¢ ket cTonst he ) xtldr e was
added dropw se aqueous 30 w w % hydrogen peroxide (139 nL) at ice

t enper at ur ehdheame xvay eapagestiibed &bov80 nmin. and a sol ution of
tert-butyl 3-((R) -4-

benzyi- 2- okonxakol i di ne- 3-car bonyl) - 6- benzyl oxyhexanoate (172.73 g) in
tetrahydrofuran (347 nlL) was added dropwi se 10 to the mxture at ice

t enper at ur €a-Theldi X{R)y e4avBsnsylrpedstbendyhoxybenthaoyeackaapladinur e was
t hen added dropwi se a solution of sodium hydrogen sulfite (206 g) in water
(794 nlL) ap-bge tenperature. To the m xture was added hexane. The organic
| ayer was renpved, and the aqueous | ayer was 15washed with tert-butyl

met hyl ether (500 nL x 2). To the aqueous | ayes weye added aqueous 25 /v %

pot assi um hydrogen sul fate (200 m.), ethyl acefatédl (500 ) _and _aqueous 25
w v % pot assi hydrogen sulfate (470 nL). Thg ofganic ayéfamﬁ;z;ennved,
and the aqu L aye i extracted with ethyl, acetate (170 . The
conbi ned or§§nic | ayer hed with brine, they

sul fate. The magnesi um sul fa was filtered off
concentrated in .vacuo to give the title conpou B0 g) as a crude product.
The title conmpound was anal yzed using a chiral cef'um. The retention tine
of the title corpound vas 43,4, MLn- 5809 (B9 .9RUT 67, PYR)LY Liergal ues

dried over magnesi um
8 and the filtrate was

10 oxazolidinone(74.8 g) and chloroform (880 mL) were mixed.
To the mixture were added 4-dimethylaminopyridine (51.5 g)
and WSC'HC1l (85 g). The mixture was stirred at RT for 2.5
hr. The reaction mixture was concentrated in vacuo. To
the resultant residue was added ethyl acetate (360 mL). To
15 the mixture were added 2 N hydrochloric acid (211 mL) and
water (100 mL), and the mixture was extracted with ethyl
acetate (180 mL). The organic layer was washed with 2 N
hydrochloric acid (105 mL), water (90 mL), saturated
agueous sodium bicarbonate (90 mL x 2) and brine (90 mL),
20 then dried over magnesium sulfate. The magnesium sulfate
was filtered off and the filtrate was concentrated in vacuo

to give the title compound (148 g) as a crude product.



The condition for the analysis using the chiral colum was as follows:

I nstrunment: HPLC System Shi madzu Hi gh performance |iquid chromatography
Prom nence 10Col um: DAI CEL CH RALPAK AD-3R 0.46 cm 9 x 15 cm Col um
tenperature: 40 C Mobi | e phase: (A 3203I6ution) 10 mM phosphate buffer (pH
2.6), (B solution) acetonitrile Conposi tion of Mobile phase: A
solution : B solution = 1555 : 45 Flowrate: 0.5 nL / mn Detection: W
(220nm) [0278] (A-53-15) tert-Butyl 6-benzyl oxy- 3-

20( nmet hoxyrEreth kcar banmoyl ) hexanoate 0 HOO O<CH3 CH 0 CH33 4-tert-Butyl
2-(3-bénzy|8§9% opyl ) succinate (80 g),

(A-53-13) tert-Butyl 3-((R)-4—ben2yl?2-oxooxazolidin—B—

.carbonyl) -6-benzyloxyhexanoate

8 1 L
N/l\/A\//\O N ' o
0 0O
., /\© N O*CFZ\@
H
o CH? 3
5 - solution of (R) -4-benzyl-3-(5-
benzyloxypentanoyl)oxazolidin-2-one (132 g) in

tetrahydrofuran (660 mL) was added dropwise to a mixture of
sodium hexamethyldisilazane (1.9 M in tetrahydrofuran) (702
mL) and tetrahydrofuran (660 mL) at -78 ©°C. The reaction

10 temperature was rose to -40 °C. To the mixture was added
dropwise tert-butyl bromoacetate (85 mL) at -78 °C. The
reaction temperature was rose to -36 °C. To the mixture
was added dropwise N,N,N’-trimethylethylenediamine (33 mL)
at ice temperature. And then, to the mixture were added

15 water (530 mL) and hexane (660 mL). The agueous layer was
removed, and the organic layer was washed with agqueous 20
w/v % citric acid (660 mL x 3), water (660 mL), saturated
aqueous sodium bicarbonate (660 mL) and brine (660 mL),
then dried over magnesium sulfate. The magnesium sulfate

20 was filtered off and the filtrate was concentrated in vacuo
to give the title compound (196 g) és a crude product.

[0277]



239 t hem xt ur ewer eaddedN, O- di net hyl hydr oxyl am ne hydrochl oride (31.5 g),
HOBt - H20 (45.6 g) and WBC-HC1 (57.1 g) at ice tenperature. The m xture was
stirred at RT overnight. To the reaction m xture was added water (400 5nL),
and the m xture was extracted with hexan 4480 m., 480 nmL, 240 niL). The
conbi ned organic |ayer was washed wth d%ﬁeous 10 w v % sodium car bonat e
(240 m. x 3), aqueous 10 wv 96 potassi um hydrogen sulfate (240 m.), water
(240 nL) and brine (240 nmL), then dried over magnesi um sul fate. The 10
nagnesiunrﬁégfate was filtered nd the filtrate s concentrated in
i i

ff
vacuo to gi've rhe¥i fr&scbnpyiid s .3Ib®nzé(§°§mrl?@é’vﬁgr%tﬁfcltr%at[%279]

(A-53-16) tert-Bytyl 3-(3-benzyl oxypropyl)-6-[3-(2, 2-

15dinethy|pr§g&l cycl obut y1] - 4- oxo- 5- hexynoat e o

1-(2,2-dibr§ n - ~gt et hyl propyl ) cycl pbut ane (5 g) and
tetrahydroftgan (50 mb) were ed. To the nhpture Was s butyl lithium
(1.65 Min hexafie) 0. my” dropwrse=at -78 G as stirred

at ice tenperatudre foor G@& fin. and a solution of t# 6~
benzyl oxy- 3- ( oxynet -hyl car banoyl ) hexanoat e (4.1® g)CH >t et rahydrof uran
(25 nL) was a dropwi se to the m xture. 240 After stirring at ice

‘tenperature for 20 mn., saturated agueous amoni um chl ori de was added to
the reacti on m gtighéumThe nhytuveoridas extmendedanatd et hyl2gmcet ate.g)The
organi c | ayer was washed with brine, then dried over magnesiumb5 sul fate.

The. magnesiuwiratlbabeuwas flsbuemed ehla aadeihe sl wIat evenas neioneent rag ed in
vacuo. The resultant residue was purified by silica gel colum

chronmgt ogr aphy o(iEtignt : wet hplidreet@tdovi exagtesud 3200/ Fos0imatdeeditl e
conmpound (3.45 g). _
peroxide (139 mL) at ice temperature. The mixture was
stirred for 30 min. and a solution of tert-butyl 3-((R)-4-
benzyl-2-oxooxazolidine-3-carbonyl) -6-benzyloxyhexanoate
(172.73 g)  in tetrahydrofuran (347 mL) was added dropwise
10 = to the mixture at ice temperature. The mixture was stirred
for 3 hr. To the reaction mixture was then added dropwise
a solution of sodium hydrogen sulfite (206 g) in water (794
mL) at ice temperature. To the mixture was added hexane.
The organic layer was removed, and the agueous layer was
15 washed with tert-butyl methyl ether (500 mL x 2). To the
agueous layer were added aqueous 25 w/v % potassium
hydrogen sulfate (200 mL), ethyl acetate (500 mL) and
agueous 25 w/v % potassium hydrogen sulfate (470 mL). The
organic layer was removed, and the agueous layer was
20 extracted with ethyl acetate (170 mL). The cémbined

organic layer was washed with brine, then dried over

magnesium sulfate. The magnesium sulfate was filtered off



10[ 0280] (A-53-17) tert-Butyl 3-(3-benzyl oxypropyl)-6-[3-(2, 2-
di met hyl propyl ) cycl obut y1] - 4- net hoxyi m no- 5- hexynoat e
tert-Butyl 3-(3-benzyl oxypropyl)-6-[3-(2, 2- ‘
15dinethylpropyl)cyclobutyl]-4-oxo-5-heg%ﬂ§ate (3.44 g) and net hanol (35
m.) were mxed. To the m xture were add sodium sul fate (2.15 g), pyridine
(3.5 nm.) and 0- nethyl hydroxyl anmoni um chloride (1.26 g). The m xture was
stirred at RT overnight. The m xture was then filtered, 20 and the filtrate
was concentra;quan vgcuo. To the resultant residue was added water, and
the m xt ur 8™Gad ¥kt FaLEERER (TRRt RARCACEEATES ThB off3HR ¢ “Pay®tY SadRmshed
241 with water and brine, then dried over magnesi umsul fate. The magnesi um
sul fate wabitlet F¥WPHI anBd he)fi #8r at e WSS oREORAVFAt ed iThYaddd1eTo the
resul tant residue was added silica gel (5 g), and the mxture was stirred
at RT for ¢ompsupfinwa¥hangilvred yeindad Fhiltede§odimrand Thige HEYUSTACE was
concentrated in vacuo to give the title conmpound (3.38 g) as a crude
product. [©28¢] of AtER® 18)tls t cBUPYLBA beasy 1@k 3nis- [ 3apd, ghe optical
10di et hyl propyl ) cycl obut y1] - 4-i odoi soxazol - 3-yl | hexanoat e
tert-Butyl Bur3tpenrygroexypwapy2t- 6- k3ef2, 2-
di met hyl propyl ) cycl obut y1] - 4- net hoxyi mi no- 5- hexynoate (3.37

The condition for the analysis using the chiral column

was as follows:
Instrument: HPLC System Shimadzu High performance
liquid chromatography Prominence
10 Column: DAICEL CHIRALPAK AD-3R 0.46 cm ¢ x 15 cm
Column temperature: 40 °C
Mobile phase: (A solution) 10 mM phosphate buffer (pH
= 2.6), (B solution) acetonitrile
Composition of Mobile phase: A solution : B solution =
15 55 : 45
Flow rate: 0.5 mL / min

Detection: UV (220nm)

[0278]
(A-53-15) tert-Butyl . 6-benzyloxy-3-
20 (methoxymethylcarbamoyl) hexanoate
o 0
PCN
HO O/A\T[:ij H,C™ N o”A\I:::]
O\T<CH3 ¥ CH, O\T<g:3
0 CH(;H3 o H, *

4-tert-Butyl 2-(3-benzyloxypropyl)succinate (80 g),

triethylamine (48.4 mL) and DMF (400 mL) were mixed. To



g) and nmet hyl ene chloride (70 nL) were m xed. To the 15m xture was added

i odi ne nonochloride (1 Min nethylene chloride) (7.66 nL) at ice
tenperature. The m xture was stirred at ice tenperature for 1 hr, and then
to the m xture was added aqueous SO|UtI%i of sodiumsulfite. The m xture
was extracted with chloroform The orga é’layer 20 was washed with water
and brine, then dried over magnesi um sul fate. The magnesi um sul fate was
filtered off and the filtrate was concentrated in vacuo to give the title

242 conpound (4. 21 as a crude pro [ 028 . .
(A-53-19) t BRE- But%’gg‘b’é%zyl HEES- {4%%pr ob\ﬁff]'§lf‘§thylhydroxylamlne
(2, 2-di nethyl pro {I)cyclobutyl]lsoxazol 3- yI]hexanoate tert

- But yl 6- behy§r@g8 grige[ 331252g), HOBL-HO (45.6 g) and WSC-HC1l (57.1
di net hyl propyl ) cycl obut y1] - 4-i odoi soxazol - 3-yl | hexanoat e (4.209)

, 2-cycl oprépy BY, Ac5 stéwperatunrgl - [ Ths, Z]”eﬁ“é‘a@é%or"‘@lsanétﬁer@ ga)t RT
trlpotaSS|un1phosphate (5.92 10 g), DMF (90 nL) and water (10 nL) were
m xed. Theowéxnmgbtwas'HegaQSeddﬁpdﬂﬂnﬂmhgturgowa§a§ﬁdﬁﬁtﬁ@tﬁrxﬁéﬁ@ was
added PdC12(PF113)2 (734 ng). The m xture was stirred at 80 Cfor 1 hr. To
t he rBactioh) m xhdr eheasiadded wehybxiretaed, wand tleaanehd 480x i e 4R&Qs
filtered. The aqueous

mL, 240 mL). The combined organic layer was washed with

aqueous 10 w/v % sodium carbonate (240 mL x 3), agueous 10
w/v % potassium hydrogen sulfate (240 mL), water (240 mL)
and brine (240 mL), then dried over magnesium sulfate. The
10 magnesium sulfate was filtered off and the filtrate was

concentrated in vacuo to give the title compound (84.1 g)

as a crude product.

[0279]
(A-53-16) tert-Butyl 3-(3-benzyloxypropyl) -6-[3-(2,2-
15 dimethylpropyl) cyclobutyl] -4 -oxo-5-hexynoate

Br
Hsg 33\)___(\2 ; J\q(\ACH/\© m CH/\©
H,C

1-(2,2-dibromovinyl)-3-(2,2-dimethylpropyl)cyclobutane

(5 g) and tetrahydrofuran (50 mL) were mixed. To the
mixture was added n-butyllithium (1.65 M in hexane) (20.5

20 mL) dropwise at -78 °C. The mixture was stirred at ice
temperature for 30 min. and a solution of tert-butyl 6-
benzyloxy-3- (methoxymethylcarbamoyl) hexanoate (4.13 g) in

tetrahYdrofuran (25 mL) was added dropwise to the mixture.



15 layer was renoved, and the organic | ayer was washed with water and
brine, then dried over magnesi um sul fate. The nagnesi um sul fate was
filtered off and the filtrate was concentrated in vacuo. The resultant
residue was purified by silica gel colu hr omat ogr aphy (El uent: et hyl
acetate 20 / hexane = 1/ 25) to give the title compound (980 ng). A
m xture of the title conmpound and inpurities thereof (1.24 g) was al so
obtai ned. [0283] 243 (A-53-20) tert-Butyl 3-{4-cycl opropyl-5-[3-(2, 2-

di net hyl pr cycl.obutyl]isoxazol - 3- droxy xanoat e

tert- Butyl§9g8% t 13‘}/{4 Ey&FSpFﬁﬁV%.%?T%F%Z min., saturated
d|nethylpropyl)cyclobutyl ]i soxazol - yI]hexanoate %ﬁ net hanol (10
nL) ‘and t eRPERYHFORUPSRIES AR} ORers WPReddded fRet xrﬁggtwag JdFEGTE 5 W w

96 pal | adi um on activated carbon (200 nqh The m xture was stirred at RT
under hydr Bg@nTaKFHEFheRe CEARFE T Thretisel cataryse - washeorreshdfed up,
and the m xture was stirred at RT under hydrogen _atnmosphere (1 atm
over ni ght . 1arer7. wasy wagthgsl | wdFomloninet | Faead éakddn sy f Magaesd usf f and
the filtrate was concentrated in vacuo. The resultant residue
was porifiedlbgtsili cBhgemagbesliumm sshrfatet ogeaphiy lCEradntoffet Apfl sbet ate /
hexane = 1/ 10, 1/ 4) to give the title conpound (700 ng).tert-
But yl 6- benzyloxyt8- wdscychgpnapptest [i3: (P3@i0. The resultant residue
di et hyl propyl ) cycl obutyl ]i soxazol - 3-yl ] hexanoatewi th i npurites thereof
(1.24 g) whaehpusighitedi Ny i 8ilbheéa gel column chromatography (Eluent:
ethyl acetate / hexane = 1 / 20) to give the title compound
(3.45 g).
10 [0280]
(A-53-17) tert-Butyl 3-(3-benzyloxypropyl)-6-[3-(2,2-

dimethylpropyl) cyclobutyl] -4 -methoxyimino-5-hexynoate

. 3
:N
= 0
= T
HeJ 0 c;\© @
CH
HC o ot

tert-Butyl 3—(3—benzyloxypropyl)—6—[3—(2,2-

15 - dimethylpropyi)cyclobutyl]—4—oxo—5—hexynoate (3.44 g) and
methanol (35 mL) were mixed. To the mixture were added
sodium sulfate (2.15 g), pyridine (3.5 mL) and O-
methylhydroxylammonium chloride (1.26 g). The mixture was
stirred at RT overnight. The mixture was then filtered,

20 and the filtrate was concentrated in vacuo. To the
resultant residue was added water, ahd the mixture was

extracted with ethyl acetate. The organic layer was washed



20 foregoing step was also reacted in a simlar way to the above, and

purified by silica gel colum chronmatography to give the title conpound

(759 ng). [0284] 244 (A-53-21) 1-tert-Butyl 3-{4-cyclopropyl-5-[3-(2, 2-

dinethylpropyl)cyclobutyl]isoxazol-3-y|}£££pate tert -Butyl

3-{4-Cycl opropyl-5-[3-(2, 2- :

5di net hyl propyl ) cycl obutyl ] i soxazol - 3-y1] - 6- hydr oxyhexanoate (1.42 g),

acetonitrile (28 nm.), and 0.1 M phosphate buffer (14 nmL) were m xed. To the

m xture were added 2, 2, 6, 6- Letranethxl-lnpiperidin%ong radi cal. ( TEMPO)

(159 ny) aHd SodiAifchiBii & 10E 1535 af*RFY 1Y $he APREEM ETwad! 10

dr opwi se aqueous sodi um hypochlorite (28 nlL)_ at ice tenperature. The

mi xture washst PAPBESLER SURLatgnyashdi L6 1Ere itk Bide WS & HddEd <divesdi um

hydr ogenphosphat e(12- hydrate) (716 ng) and sodi um '

di hydr ogengrBsghatratechy-dr A q-31Tagie THeSHLkROFe TRES XL MPEd 3O f or

50 mn. To 15 the m xture was added aqueous 20 w v 915 sodiumthiosulfate

(20 nlL) at siidéceemedr dburge., Fed nilxe unexviase ewa g agtedrait AteRAylfcacetlat e.

The organic | ayer was washed with aqueous 5 wv 96 citric acid and brine,

t hen 8ri edméver rHgnesiluimas gdlatweas ThelnagaésPim solif dhe Was tiratteemasd of f

and the 20filtrate was concentrated in vacuo to give the title
concentrated in vacuo to give the title compound (3.38 g)

as a crude product.
[0281]
(A-53-18) tert-Butyl 6-benzyloxy-3-{5-[3-(2,2-

10 dimethylpropyl) cyclobutyl] -4-iodoisoxazol-3-yl}hexanoate

0
ow<cH3
cHs '

H,C CH, 0

tert-Butyl 3- (3-benzyloxypropyl)-6-[3-(2,2-

dimethylpropyl) cyclobutyl] -4-methoxyimino-5-hexynoate (3.37

g) and methylene chloride (70 mL) were mixed. To the
15 mixture was added iodine monochloride (1 M in methylene
chloride) (7.66 mL) at ice temperature. The mixture was

stirred at ice temperature for 1 hr, and then to the
mixture was added agueous solution of sodium sulfite. The
mixture was extracted with chlorocform. The organic layer
20 was washed with water and brine, then dried over mégnesium
sulfate. The magnesium sulfate was filtered off and the

filtrate was concentrated in wvacuo to give the title



conpound (1.45 g) as a crude product. [0285] (A-53-22)
1-tert-Butyl, 6-nethyl 3-{4-cycl opropyl-5-[3- 245

(2, 2-di et hyl propyl ) cycl obutyl ]i soxazol -3-yl }adi pate
1-tert-ButyI3-14-cyc|opropy1-5-[3-(2,2-24
dinethylpropyl)cyclobutyl]isoxazoI-S-yI}a&%pate(lOO ng) 5 and DVF (1 nl)
were m xed. To the m xture were added nethyl iodide (0.0287 nL) and

pot assi um carbonate (41.5 ng) at ice tenperature. The m xture was stirred
at RT for 1 hr, and %hgﬁ to the nixtgre mgg agded aqueous 5 wv % pot assi um
hydrogen stPFRPe 4t (f¢ t%gp%?a?uFﬁg FhBTHFRFUure was 10 extracted with
ethyl acetate. The organic |ayer was washed with water and brine, then
dried over |fafhksi um sul fate. The magnesiumsulfate was filtered off and
the filtrate was concentrated in vacuo to give the title conpound (110 ng)
as a crude(produe?) 15@e¥§rFUBMin35{@eE?ERSHVoéy1559V§16PF?Pyl‘5‘[3‘

di met hyl propyl ) cycl obutyl ]i soxazol - 3-yl | adi pate(-.1. 35 ?% and DVF (11 nl)
were m xed{(J02 t henatky LPEOREL eCHddebuREL hjpoKadPrde 3¢U1388xa1PasRd pot assi um
carbonate (559 ng) at ice tenperature. The m xture was stirred at RT for 1

hr, 20 and,d&en to the mxture was added water aticge tenperature. The
m xture wascTh Nht%cnﬂemé@LOthmmt %Wmhl
sl

3-{4-cyclopropy_-5l = O,%; 6+ obf _agﬁ prewi ously. Thefr s ﬂmn i Xxture
was extracted with tohperg. e organic layer was washed<wt mﬁigr and
brines then dried over® ngnesi um sul fate. The magnesi um sul f at € 'was
filtered off and the filtrate was concentrated
tert-Butyl 6-benzyloxy-3-{5-[3-(2,2-
dimethylpropyl) cyclobutyl] -4-iodoisoxazol-3-yl}hexanoate
(4.20 g, | 2-cyclopropyl-4,4,5,5-tetramethyl-
[1,3,2]dioxaborolane (2.34 g), tripotassium phosphate (5.92
10 g), DMF (90 mL) and water (10 mL) were mixed. The mixture
was degassed by bubbling argon gas. To the mixture was
added PdClz(PPh3)2 (734 mg) . The mixture was stirred at
80 °C for 1 hr. To the reaction mixture was added ethyl
acetate, aﬁd then the mixture wés filtered. The aqueous
15 layer was removed, and the organic layer was washed with
water and brine, then dried over magnesium sulfate. The
magnesium sulfate was filtered off and the filtrate was
concentrated in vacuo. The resultant residue was purified
by silica gel column chromatography (Eluént: ethyl acetate
20 / hexane = 1 / 25) to give the title compound (980 mg). A
mixture of the title compound and impurities thereof (1.24

g) was also obtained.

[0283]



5in vacuo to give the title conpound (1.
(A-53-23) 6-Met hyl 3-14-cycl opropyl-5-][ 3-
di met hyl propyl ) cycl obut yl ] i soxazol - 3-yl }
1-tert-Butyl, 6-net hyl 3- 14-cycl opropyl- 5-
di et hyl propyl ) cycl obutyl ]i soxazol -3-yl }
m.) were m xed. To the m xture was added
t emperat ure
m xture wa conceni
to give th Arpere®
Met hyl 4- {4- cycl opr opyl- 5-
di net hyl pr 8pFrFeyePsRRY
dinethylpheqxg%arbannyl)valerate

H,C
O/\©

O\Kc¢
cHCe

rated in vacuo, and t

O~N

tert-Butyl

methanol (10 mL)

the mixture was added 7.5 w/w

carbon (200 mg) .

hydrogen atmosphere (1 atm)

10 freshened up, and the

hydrogen atmosphere (1 atm)

palladium on activated

The 15 mixture was stirred at RT overnight.
offotngUtY143 g) as a crudé

[3-@2 2- _

Firs Q§f5y1§;§fyag£@2§4yl]—6—hydroxyhexanoate

247 6-N®thy|3-g%-§yclop
3 3

and tetrahydrofuran
The mixture was

mixture was

53 g) as a crude product.
(2, 2- '
adi pat e
- (2,2 |
pate(1.50 g) and chl orof orm (15
trifluoroacetic acid (3 nL) at ice
The reaction
zeotrqped twi.ce with toluene

SHRRECRYIZE7] L 20(2a53- 24)

[ 0286]

hen

ropyl-5-[3-(2, 2-
O-n

OH

O._CH,
7§FH

3

O

6-benzyloxy-3-{4-cyclopropyl-5-[3-(2,2-

dimethylpropyl)cyclobutyl}isoxazol—B—yl]hexanoate (980 mg),

(3 mL) were mixed. To

[
K}

palladium on activated |

stirred at RT under

for 5 hr. The catalyst was

stirred at RT under

overnight. The 7.5 w/w %

carbon was filtered off and the

filtrate was concentrated in vacuo.

The resultant
15
10 - 1 / 4)

Butyl

dimethylpropyl)cyclobutyl]isoxazol?3—y1]hexanoate

impurites thereof (1.24 g)

20

above,

residue was
column chromatography (Eluent:

to give the title compound

purified by silica gel

1/

ethyl acetate / hexane

(700 mg) . tert-

6-benzyloxy-3-{4-cyclopropyl-5-[3-(2,2-

with

which 1is obteind 1in the

foregoing step was also reacted in a similar way to the

and purified by silica gel column chromatography to

give the title compound (759 mg) .

[0284]



di met hyl propyl ) cycl obutyl ]i soxazol -3-yl | adi pate (100 ng), : ,

2, 4-di met hyl phenyl am ne (0.0379 nL.) and DMF (1 nmL.) were 5 mxed. To the
~m xture were added triethylamne (0.0354 nL), HOBt-H20 (47 ng) and WSC. HC1
(58.8.ng) at ice tenperature. The m xture was stirred at RT overnight. To
the reaction m xture was added saturatedzéﬁueous sodi um bi carbonate at ice
tenperature. The m xture was extracted with ethyl 10 acetate. The organic
| ayer was washed with water and brine, then dried over nagnesium sulfate.
The magnesium sulfate was filtered off and the filtrate was concentrated in
vacuo. The ‘PeSdlednt Iré§rdudWd purified By {frépysianmaphronkt o abhy
(Eluent: ethyl acetate / hexane = 1/ 4) to 15give the title conpound (115
ng). [0288RiparEY1Psrryl) syClehoivdpiBs gz -3 -¥1adipate

di et hyl propyl ) cycl obutyl ]i soxazol -3-y11-5-(2, 4-

di met hyl phenyEcet;banoyl) vaber ioc . d Met hyl @&t CH, OO« CH,
4-{ 4-cycl opt6 N 248 . H,C ey
di et hyl propyl ) cyc oxaZdl - 3- yHi—5-( 2, 4- 3

m xed. To the m xture addéd 47 % hydrobromic acid (0. 6anl) C. The
mxture was 5 stirred at RT and further stirred at 60 C. To the reaction

m xture was addedrsoediugglacetate (492 ng) a&t- (icevicarmarad r 6 - Fhe(amixture
was extracted with ethyl acetate. The organic |ayer was washed with water

and bei ne, dm@ahgﬂ'ﬁe@ 19 oy B aRREhUMisdxHA. - 3TRA jmegnssirdn s falamas 10
filtered off and the filtrate was concentrated in vacuo. Thée resultant

resi due wagipupi fg)ed R veRaratd V?ze?hrﬁﬁ Bt 9g8apNy MEIHIRIMShATRE NANOE o
chloroform/ acetic acid =1/ 20 0.05) to give the'titl'e conmpound (109

my). The resul timg bbe aomound uasc0alyzed.usig-2 cBukal £0] Wi 15The

retention tine of the title conpound was ., and the optical purity
Lher eof waseRdallety 821 pioeri MG ARHY 1100 01 YHEMBRY' VEISs URLTO LD
sodium chlorite (1.15 g) at RT. Té the mixture was added
10 dropwise aqueous sodium hypochlorite (28 mL) at ice
temperature. The mixture was stirred for 2 hr, and then to
the mixture were added disodium hydrogenphosphate (12-
hydrate) (716 mg) and sodium dihydrogenphosphate (2-hydrate)
(312 mg) . The mixture was stirred at RT for 50 min. To
15 the mixture was added aqueous 20 w/v % sodium thiosulfate
(20 mL) at ice temperature. The mixture was extracted with
ethyl acetate. The organic layer was washed with aqueous 5
w/v % citric acid and brine, then dried over magnesium
sulfate. The magnesium sulfate was filtered off and the
20 filtrate was concentrated in vacuo to give the title
compound (1.45 g) as a crude product.

[0285]

(A-53-22) 1-tert-Butyl, 6 -methyl 3-{4-cyclopropyl-5-[3-



I nstrunment: HPLC System Shi madzu Hi gh performance 20l i quid chronmat ography
Prom nence Col umm: DAI CEL CHI RALPAK AD-3R 0.46 cm (f) x 15 cm Col umm
tenperature: 40 C Mobil e phase: (A solution) 10 niM
phosphate buffer (pH = 2.6), 25(3 solution) acetonitrile 249

G adi ent: The nobil e phase was constantlzy4 hanged from A solution : B
solution = 60 : 40 to A solution : B solution = 30 : 70 over 20 mn., and
then the nobile phase of A solution :-B solution = 30 : 70 was hold for 5

m n. . The m)bl | e phase was then chan%ed from A sol ut| on B solution = 30 :
70 to A sol at'?oﬁlmeéhé’épﬁppé’% Y63 O uM%@@PXPZI‘leﬁ y&ﬁ&c}%q he mobi |l e

phase of A solution : B solution = 60 : 40 was hold for 4 min. Flow rate:
0.5 nL / m ngpfR Z(Q'@H? [0289] Ext CH,
A-79: 5- (4- Cry c lcta@rmyl) - {AC XCH

cycl opropy1-5-[3-(2 yI ) eyetobut yl ] i sox V@I%l c acid
15[ 0290] (A-79-1) I\/bt (4% chI or o- 2- et hyl phenyl carb - 48 { 4cH

cycl opropyl-5-[3-(2, 2-dinmet hyT prpyl ) cycl obut yl ]i soxazol val®rat e

206- Met hyl 3-{4-cycl opr opyl- 5-13-(2, 2-

di met hyl propyl ) ¢ytkebuByk}ilsoxazol - 3- yl | adizpdtte yHA®papPpyl-5- [3- (2, 2-
4-chl oro- 2- et hyl phenyl am ne (43.5 ng) and DVF (1 nL) were m xed. To the
m xt ure wedemadiedpHoBy 1H2Qc(4buty)l ] dRdxAEC1-3-y1}adipate (100 mg)

5 and DMF (1 mL) were mixed. To the mixture were added
methyl iodide (0.0287 mL) and potassium carbonate (41.5 mg)
at ice temperature. The mixture was stirred at RT for 1 hr,
and.then to the mixture was added agqueous 5 w/v % potassium
hydrogen sulfate at ice temperature. The mixture was

10 extracted with ethyl acetate. The organic layer was washed
with water and brine, then dried over magnesium sulfate.
The magnesium sulfate was filtered off and the filtrate was
concentrated in wvacuo to give the title compound (110 mg)
as a crude product.

15 1-tert-Butyl 3-{4-cyclopropyl-5-[3-(2,2-
dimethylpropyl) cyclobutyl] isoxazol-3-yl}adipate (1.35 g)
and DMF (11 mL) were mixed. To the mixture were added
methyl iodide (0.388 mL) and potassium carbonate (559 mg)
at ice temperature. The mixture was stirred at RT for 1 hr,

20 and then to the mixture was added water at ice temperature.
The mixture was mi#ed with the c¢rude product of 1l-tert-
butyl, 6-methyl 3-{4-cyclopropyl-5-[3-(2,2-

dimethylpropyl)cyclobutyl]isoxazol-3—yl}adipaté (110 mg)



250 HC1 (58.8 ng) at ice tenperature. The m xture was stirred at RT, and
further stirred at 70 C. To the reaction m xture was added saturated
aqueous sodi um bi carbonate at ice tenperature. The m xture was extracted
with ethyl 5 acetate. The organic |ayer s washed with water and brine,
then dried over magnesi um sul fate. The ﬁﬁ%ﬁesiun1sulfate was filtered off
and the filtrate was concentrated in vacuo. The resultant residue was
purified by preparative chromatography (Eluent: ethyl acetate / hexane =1
/ 4) to 10give the title conmpound é72.8 ) .. [029%4 A-79-2)

5- (4- Chl or -?@h%%ﬂypﬁﬁéﬁfwééﬁbann§ ?_Iggg_tlng mixture was ‘extracted
cyclopropy175-[3-£2,2-dinethylpropyl)cyclobutyl]isoxazol13- yl }valeric acid
Met hyl 5- (4vERNoEB8lReRet hy THie MIBEF sakAM9 L 4w g- washed with water and

cycl opropyl-5-[3-(2, 2-di net hyl propyl ) cycl obutyl ]i soxazol -3- yllval erate
(72.5 ng) bndnacetheracddi¢d. prsrninagrgsiyi xedliFzget he FRRt MRINRES W ded
48 w vhydrobrom c acid (0.363 20nL) at RT. The mi xture was stirred at 60 C,
and then tsulheteemsti di lextadr e fasaratidelde sbdil tmraeewatse co2@enmyatatd i ce
tenperature. The m xture was extracted with ethyl acetate. The organic

| ayerswas iashedun tdo wgtiee arite btinke RBbcumeh (ti®3 gverasmgnesiugs

sul fate. The nmagnesium sulfate was filtered off and the filtrate was
concent r at pgofiic¥acuo. The resul tant residue was purified by preparative
chromat ography (Eluent: nethanol / chloroform/ acetic acid =1/ 20/
0.05) to giyegsthe title conmpound (49.1 ng). The specific optical rotation
val ue of the title conmpound was [a] 25 = +32.0(c = 1.00, nethanol). The
title conponngzwas) apal¥gagiusi ng a chiral scqlauric1bpedpstientian i me of
the title conmpound was 26.8 mn., and the optical purity 10t hereof was 94.8
96 .ee. : L | shnghhegchiral col um was as
fol | ows: dla@g?%g??g%g%??§%%E%h%§g?g%?%ﬁ?ﬁgdgugﬁggﬁlggffbrnance liquid

chr omat ogr ap é?_[om' nence 15Col um: DAI CEL CHI LBQ\K AD-3R 0.46 cmcp x 15

m Col f re: o il h : | uti h h
cm Col um ch ature: o4Q € \Fbeb e phase; {#sol ut cmgv phosphat e
buffer (pH . olluti pn) cg¢etonitrile ™

o3 -
o-CHs o-CHa
10
l-tert-Butyl, 6-methyl 3-{4-cyclopropyl-5-[3-(2,2-
dimethylpropyl) cyclobutyl] isoxazol-3-yl}adipate (.50 g)
and chloroform (15 mL) were mixed. To the mixture was
added trifluorcacetic acid (3 mL) at ice temperature. The
15 mixture was stirred at RT overnight. The reaction mixture
was concentrated in vacuo, and then azeotroped twice with
toluene to give the title compound (1.43 g) as a crude
product.
[0287]
20 (A-53-24) Methyl 4-{4-cyclopropyl-5-[3-(2,2-

dimethylpropyl)cyclobutyl] isoxazol-3-yl}-5-(2,4-

dimethylphenylcarbamoyl)valerate



G adi ent: The nobil e phase was constantly changed from 20 A solution : B
solution = 60 : 40 to A solution : B solution = 30 : 70 over 20 mn., and
then the nobile phase of A solution : B solution = 30 : 70 was hold for 5

m n. The nobil e phase was then changed f A solution : B solution = 30 :
70 to A solution : B solution = : over 1 min. and then the nobile
phase of A solution : B 252 solutlon = : 40 was hold for 4 mn. Flow

rate: 0.5 nL / mn Detection: UV (220nm [0292] SExanpl e of Crystallization

(Exampl e A-79 Exanpl e A-79(0.1 g) was dissolved in aceton@mrlle (0.5

nmL). The solferft™was e@a@d@ @ in the air atcRHto giye apcryst [ 0293]
. | i .

10Exanpl e ALSBN\5- o- -nethylphenylcanb y D4- AN

cycl opropyl-5-[ 3- properCytTobutyI HC acid
[ 0294] . (A-58-1) - ¢t or o- 4- net hyl phenyl car bapoyfl) - 4;{4-°

15cycl opropyl-5-[ 3-(2,2-di met hyl propyl ) cycl obutyl ]i so C @ivalerate
H CCH HC

6-Methyl 3-{4-cyclopropyl-5-[3-(2,2-
dimethylpropyl)cyclobutyl] isoxazol-3-yl}adipate (100 mg) ,
2,4-dimethylphenylamine (0.0379 mL) and DMF (1 mL) were
5 mixed. To the mixture were added triethylamine (0.0354 mL),
HOBt*H,O (47 mg) and WSC-HCl (58.8 mg) at ice temperature.
The mixture was stirred at RT overnight. To the reaction
mixture was added saturated aqueous sodium bicarbonate at
ice temperature. The mixture was extracted with ethyl
10 acetate. The organic layer was washed with water and brine,
then dried over magnesium sulfate. The magnesium sulfate
was filtered off and the filtrate was concentrated in vacuo.
The resultant residue was purified by ©preparative
chromatography (Eluent: ethyl acetate / hexane = 1 / 4) to
15 give the title compound (115 mg).
[0288] |
(A-53-25) 4-{4-Cyclopropyl-5-[3-(2,2-
dimethylpropyl) cyclobutyl] isoxazol-3-y1}-5-(2,4-

dimethylphenylcarbamoyl)valeric acid

20

Methyl 4-{4-cyclopropyl-5-[3-(2,2-



Cl 0O-NNCH , CH 6-Mthyl 3-{4-Cycl opropyl-5-[3-(2, 2-
di met hyl propyl ) cycl obutyl ]i soxazol - 3-yl | adi pate (100 ny),
202- chl or o- 4- et hyl phenyl am ne (0.0377 nL) and DMF (1 nL) were m xed. To the
m xture were added triethylamne (0.0354 nlL), HOBt.H20 (47 ng) and WSC. HC1
(58.8 ny) at ice tenperature. The nixturet®as stirred at RT overnight. To
253 the reaction m xture was added saturated aqueous sodi um bi carbonate at
ice tenperature. The m xture was extracted with ethyl acetate. The organic
| ayer was washed with water, 1 N hydrochloric acid and brine, then dried
over 5 mafRBSFuMIBEPPILe CYTREOPNEY RS diSerPEG at ¢ luad (A t4ered of f and the
filtrate was concentrated in vacuo. The resultant residue was purified by
prepar at i v8igRtovaPrbgnapRRrPEMgsRt vadempteacet bt emfg) hexdatheacetif §cid give
the title conmpound (63.3 ng). 10[0295] (A-58-2) : v
5- (2- Chl or d142menhy| pfeery/| cardsahoy 1) Td- {he mixture was added 47 %
cycl opropyl-5-[3-(2, 2-di net hyl propyl ) cycl obutyl]isoxazol -3- yllvaleric acid
15Met hyl 5- hgdebboooid- nethgl pteny| canbasby 1) 6 4-a&- The mixture was
cycl opropyl-5-[3-(2, 2-di net hyl propyl ) cycl obutyl ]i soxazol -3- yl}val erate
(63.35ng) andraedti eta®T @EHDB HLythvete stxededToat hesam witure vies added 48
w v 96 hydrobromic acid (0.3 nL) at 10 C The m xture was stirred at RT,

and furthered@tsbnr nedtalrebOvds JQakhe sbeath etdiatdr es yer agadded isedi um
acetate (250 ng) and water at ice tenperature. The m xture was extracted

twice wtheethberadeekat eTnZhe i @radRl Galsa kel YRS MaSHeh WHH et safd
brine, then dried
The organic layer was washed with water and brine, then
dried over magnesium sulfate. The magﬁesium sulfate was
10 filtered off and the filtrate was concentrated in vacuo.
The resultant residue was purified by ©preparative
chromatography (Eluent: methanol / chloroform / acetic acid
=1/ 20/ 0.05) tb give the title compound (109 mg) . The
resulting title compound was analyzed using é chiral column.
15  The retention time of the title compound was 24.7 min., and
the optical purity thereof was 94.9 % ee.
The condition for the analysis using the chiral column
was as follows:
Instrument: HPLC System Shimadzu High performance
20 liguid chromatography Prominence
Column: DAICEL CHIRALPAK AD-3R 0.46 cm ¢ x 15 cm
Column temperature: 40 °C
Mobile phase:

(A solution) 10 mM phosphate buffer (pH = 2.6),

25 _ (B solution) acetonitrile



254 over magnesium sulfate. The magnesium sulfate was filtered off and the
filtrate was concentrated in vacuo. The :
resul tantresi duewaspuri fi edbypreparative chromatography (El uent: methanol /
chloroform/ acetic acid 5= 1/ 20/ 0.1) to give the title conmpound (56.7
ng). The specific optical rotation valu ©t the title conpound was [a] D25 =
+20.6(c = 1.00, nethanol).The title conpound was anal yzed using a chiral
col um. The retention tinme of the title conmpound was 26.4 nmn., and
the 10optical purity thereof was 95.9 % ee. The condition for the
anal ysi s usi ng PRed¢RPFal TESI BRRiEs PRESFoMREwSoRs tant Iy, Ghanasst fugsLc
Syst em Shi madzu Hi gh performance |iquid chromat ography Prom nence 15Col um:
DAl CEL CHI RALFAKIARIBR :0. B6 TPdpEXen5 =cnf @ol umi Ot ebPerfat §pautignc : B _
Mobi | e phase: (A solution) 10 mM phosphate buffer (pH = 2.6), (B solution)
acet oni t ri beleEaanent 30The Hodver phaseinas ebfAsthrnl Fhehaedpdd f mdmszo A
solution : B solution = 60 : 40 to A solution : B solution = 30 : 70 over
20 min., apd tthevldtsamwbi | B phdseioh A s®duti 09 wa slebldi Bor=536in.70 was
hold for 5 min. The nobile phase was then changed fromA solution : B
sol ut bon =T86 :mdfile® Ahscleut wan :tikrsokhbinged= 60om 40 2bdweroh nm n.B and
then the nobile phase of A solution : B

solution = 30 : 70 to A solution : B solution = 60 : 40

over 1 min., and then the mobile phase of A solution : B
solution = 60 : 40 was hold for 4 min.
Flow rate: 0.5 mL / min
10 Detection: UV (220nm)
[0289]
Example A-79: 5-(4-Chloro-2-methylphenylcaibamoyl)—4-{4-
cyclopropyl-s—[3—(2,2—dimethylpropyl)éyclobutyl}isoxazol—B—
yl}valeric acid
15 [0290]
(A-79-1) Methyl 5-(4-chloro-2-methylphenylcarbamoyl)-4-{4-

cyclopropyl-5-[3-(2,2-dimethylpropyl)cyclobutyl] isoxazol-3-

yl}valerate
' CH
H,C CH, 0~y O OH HC, CH, 6 © H :
HC QL H.C N
—_— 3 N |
0 0 ci
o-Cts o-Cts
20 6—Méthyl 3-{4-cyclopropyl-5-[3-(2,2-

dimethylpropyl) cyclobutyl] isoxazol-3-yl}adipate (100 mg),
4-chloro-2-methylphenylamine (43.5 mg) and DMF (1 mL) were

mixed. To the mixture were added HOBt'H,O (47 mg) and WSC-



255 solution = 60 : 40 was hold for 4 mn. Flowrate: 0.5 nL / mn
Detection: UV (220nm [0296] 5Exanple of Crystallization (Exanple A-58)
Exanpl e conmpound A-58 (0.1 g) was dissolved in isobutyl acetate(0.3n) at
60C, then heptane (0.9 nL) was added to %g m xture. The m xture was
stirred at 40C for 1.5 hr, and stirred 4« overnight. The precipitated
10solid was collected on a filter at RT and dried under reduced pressure to
give a.crystal (0.063g). [0297] Exanple A-75:
4- (2- Chl or 0-4- et hyl phenyl car banpyl) - 3- { 4- , ,
cycl opr opy TS5 [(38¢3. g’tgﬁyladhtjﬁﬁ C%%P%Wéﬂlf?’ sox326| MAXYSE MEG atoitti d
[ 0298] (A-75- 1}2 Et hyl_4-ethyl - 2- hexenoate H3C', CHO H3C,, O _

at RT, and further stirred at 70 °C. To the reaction

mixture was added saturated agqueous sodium bicarbonate at

ice temperature. The mixture was extracted with ethyl
5 acetate. The organic layer was washed with water and brine,

then dried over magnesium sulfate. The magnesium sulfate

was filtered off and the filtrate was concentrated in vacuo.

The resultant residue was purified by ©preparative

chromatography (Eluent: ethyl acetate / hexane = 1 / 4) to
10 give the title compound (72.8 mg).

[0291]

(A-79-2) 5-(4-Chloro-2-methylphenylcarbamoyl)-4-{4-

cyclopropyl-s—[3—(2,2-dimethylpropyl)Cyclobutyl]isoxazol—3—

vl}valeric acid

Ho G
H,C_CH, O N
O-N
H,C \
\
0 o
15 | o
Methyl 5- (4-chloro-2-methylphenylcarbamoyl) -4-{4-
cyclopropyl-5-[3-(2,2-dimethylpropyl) cyclobutyl] isoxazol-3-
yl}valerate (72.5 mg) and acetic acid (0.725 mL) were mixed.
To the mixture was added 48 w/v % hydrobromic acid (0.363
20 mL) at RT. The mixture was stirred at 60 °C, and then to

the reaction mixture was added sodium acetate (287 mg) at
ice temperature. The mixture was extracted with ethyl

acetate. The organic layer was washed with water and brine,



Pot assiumtert-butoxide (35.5 g) was suspended in 20 tetrahydrofuran (400
m.). To the suspension was added dropwi se a sol ution of ethyl

di et hyl phosphonoacetate (62.8 nlL) in tetrahydrofuran (300 nL) at ice

" tenperature. The m xture was stirred at for 30 mn., and then to the

256 m xt ur ewasaddeddr opwi seasol uti onof 2- hyl but yl al dehyde (37 nL) in
tetrahydrofuran (50 nL) at ice tenperature. The m xture was stirred at RT
for 90 min., and then to the m xture was added water (100 nL). The 5

m xture was_extracted with eth acet at The organi c | ayer was shed with

I .
water / brFRe%=F 1Y R ‘Hi?xﬁﬁau‘ﬁris fet60 mijhet ReA GFrEd & Sdi um
sul fate. The sodiumsulfate was filtered off and the filtrate was
concent r at ¥8Si Alvhe46% 6L§i 8t RESt FLllE TS Fp HFFd COTS SRR RS d e riFfaIo -
10pr oduct . %0299] (A-75-2) 4-Epg¥Ihexanoic acid H3CH3C,, H3C'..r1, OH 000
Eet hyl 4- eThA§l - Xe%bhdate (BHBBUY wagsdi sBBrvédefn Y 15 bHSRAnaE e
tetrahydrofuran (150 nL) and ethanol (150 nL). To the solution was added 5
w w 96 pal thaPusatographiyvdEedecsr borthen®lg)y. chlenstommy ¢ waetsitd @@d at RT
for 3.5 hr under hydrogen atnosphere (1 atm. The 5 w w 96 pal |l adi um on
activated ealbdn2wag Di.bbér €éd gfifreusiheg t@elliet @onpounide (20f.il trat.e iise added
aqueous 4 N sodi um hydroxide (111 niL).
specific optical rotation value of the title compound was
[a]p?® = +32.0°(c = 1.00, methanol). The title compound
was analyzed using a chiral column. The retention time of
the title compound was 26.8 min., and the optical purity
10 thereof was 94.8 % ee.
The condition for the analysis using the chiral column
was as follows:
Instrument: HPLC System Shimadzu High performance
liquid chromatography Prominence
15 Column: DAICEL CHIRALPAK AD-3R 0.46 cm o x 15 cm
Column temperature: 40 °C
Mobile phase: (A solution) 10 mM phosphate buffer (pH
= 2.6), (B solution) acetonitrile
Gradient: The mobile phase was constantly changed from
20 A solution : B solution = 60 : 40 to A solution : B
solution = 30 : 70 over 20 min., and then the mobile phase
of A solution : B solution = 30 : 70 was hold for 5 min.
The mobile phase was then changed from A solution : B

solution = 30 : 70 to A solution : B sclution = 60 : 40

25 over 1 min. and then the mobile phase of A solution : B



The m xture was stirred at RT overnight.The reaction m xture was washed

w th hexane. To the aqueous |ayer was added 4 N hydrochloric acid (113
m.). The m xture was 257 extracted with ethyl acetate. The organic |ayer
was washed with water / brine =1/ 1 (3%? mL) and brine (150 nlL), then
dried over sodiumsul fate. The sodi um sufate was filtered off and the
filtrate was concentrated in vacuo to 5give the title conpound (47.0 g) as
a crude product. [0300] (A-75-3) 4-Ethyl-I|-piperidin-I-ylhexan-I|-one

H3C, , H3C, , 00 4- Et hyl hexanai c ,acid (47.0 g) was di ssol ved
in DVF 10(§é€hﬁE?F To®fheé §8IWﬁﬁo%oégrg%ﬁdéeﬁlﬁrperidine (34.0 ),
HOBt - H20 (52.7 %{ and W6C-HCL (66.1 g). The m xture was stirred at RT
overni ght . To t hE1P¥a&BLtEn Ri-Rt fite /W8EE added et hyl acetate (300 ni) and 1
hydrochloric acid (100 nL) at ice tenperature. The aqueous |ayer was
removed , 15 aR@teréiergafiVc (Pay&mwas washed with saturated aqueous
sodi um bi carbonate (150 nL x 2) and brine (100 nL x 2), then dried over
sodi um sul flaé21The sodium sulfate was filtered off and the filtrate was
concentrated in vacuo to give the title conmpound (59.8 g) as a crude
produBt. 2BkeBQ1lE OA- TEv4rallfisaktileyl -(ExewdryR)-piSperi di ne

Example A-79(0.1 g) was dissolved in acetonitrile (0.5

mL) . The solvent was evaporated in'ﬁhe air at RT to give a
crystal. |
[0293]

10 Example A-58: 5- (2-Chloro-4-methylphenylcarbamoyl) -4-{4-

cyclopropyl-s-[3—(2,2—dimethylpropyl)cyclobutyl]isoxazol—B-
yvl}valeric acid
[0294]

(A-58-1) Methyl 5-(2-chloro-4-methylphenylcarbamoyl) -4-{4-

15 cyclopropyl—s-[3—(2,2—dimethylpropyl)cyclobutyl]isoxazol-B—
yvl}valerate
‘ H Cl
H,C CH, O-N 0 N N
— HC N | | P
o CH,
o-CH:
6-Methyl 3-{4-Cyclopropyl-5-[3-(2,2-

dimethylpropyl) cyclobutyl] isoxazol-3-yl}adipate (100 mg),
20 2-chloro-4-methylphenylamine (0.0377 mL) and DMF (1 mL)
were mixed. To the mixture were added triethylamine
(0.0354 mL), HOBt'H,O (47 mg) and WSC'HCl (58.8 mg)'at ice

temperature. The mixture was stirred at RT overnight. To



H3C 0 4-Ethyl -1-piperidin-1-yl hexan-1-one(59.8g)was dissolved in toluene
(500 m.). To the solution was added (Ph3P)Ird (CO (95.9 ng).To the m xture
was added .51, 1, 3, 3- tetranethyldisiloxane (82.3 nmL) in a water-bath: The

m xture was stirred in a water-bath for hr. The reaction m xture was
concentrated in vacuo to give the title %%%pound (98.1 g) as a crude

. product. [0302] 10(A-75-5) Ethyl 3-(2-ethyl butyl)-2-piperidin-I-

yl cycl obut anecar boxyl at e 1-(4- EthyI-I-hexenyI)piperidige(98 %g?and
acetonitril (70 mL) were mxed. To the m xture were added 15ethyl acryl ate
(53.0 nl) é'[ h%?‘c‘) HPRoME{BEE nRSTHRAM Gt FPEWRSSSt | AFEAORE pRiiam
overnight. The reaction m xture was concentrated in vacuo to give the title
conpound (?3?35P0§§t§ Gudeprieriveraonna] FoeAmisigre was extracted

3-(2- Ethylbut¥}) Yclobutenecarboxyllc acid 259
wit ethy acetate The organic layer was washed with

water, 1 N hydrochloric acid and brine, then dried over
5 magnesium sulfate. The magnesium sulfate was filtered off
and the filtrate was concentrated in vacuo. The resultant
residue was purified by preparative chromatography (Eluent:
ethyl acetate / hexane = 1 / 8) to give the title compound
(63.3 mg) . |
10 [0295]
(A-58-2) 5-(2-Chloro-4-methylphenylcarbamoyl) -4-{4-
cyclopropyl-5-[3-(2,2-dimethylpropyl) cyclobutyl] isoxazol-3-

yl}valeric acid

CH,

15 Methyl 5- (2-chloro-4-methylphenylcarbamoyl) -4-{4-
cyclopropyl-5-[3-(2,2-dimethylpropyl)cyclobutyl] isoxazol-3-
yl}valerate (63.3 mg) and acetic acid (0.6 mL) were mixed.
To the mixture was added 48 w/v % hydrobromic acid (0.3 mL)
at 10 °cC. The mixture was stirred at RT, and further

20  stirred at 50 -°C. To the reaction mixture were added
sodium acetate (250 mg) and water at ice temperature. The -
mixture was extracted twice with ethyl acetate. The

organic layer was washed with water and brine, then dried



Et hyl 3- (2- et hyl butyl) - 2- pi peri di n-1-
yl cycl obut anecar boxyl at e( 132g) andnet hyl p- tol uenesul fonate (41.0 nL) were
m xed. The m xture was 5stirred at 100 C for 3.5 hr. After an addition of
water (70 nlL) ,the m xture was washed with tert-butyl nethyl ether /
heptane = 1 / 1 (120 nL). To the aqueous??hyer was added aqueous 8 N
pot assi um hydroxi de (140 nlL). The m xture was stirred at 105 C for 3 hr. The
reaction 10 m xture was washed with tert-butyl nethyl ether (150 nli). The
organic, layer was extracted with water (50 nL). To the conbi ned aqueous
| ayer was &Zd§&dTeaRESAFarted dRFd-oc NS M st Y 3 it eatwa s & 4 drfpeadt ur e.
The aqueous | ayer was extracted with ethyl acetate (250 nL x 2). The
conbi ned 198fgadné |eyer WWaktnRishedad t Fomseat rat@d nip avdcbei ne (WGH nl),
then dried over sodiumsulfate. The sodiumsulfate was filtered off and the
filtrate wassgomeasnt r at sdsidueacuowas gi veurheiedt| e monpopmed=3%Rt0ivgy as a
crude product. [0304] 20(A-75-7) 3-(2-Ethylbutyl)cycl obutanecarboxylic acid
260 chromatography (Eluent: methanol / chloroform / acetic acid

5 =1 /20 / 0.1) to give the title compound (56.7 mg) .

The specific optical rotation wvalue of the title
compound was [alp?® = +20.6°(c = 1.00, methanol). The
title compound was analyzed using a chiral column. The
retention time of the title compound was 26.4 min., and the

10 optical purity thereof was 95.9 % ee.

The condition for the analysis using the chiral column
was as follows:

Instrument: HPLC System Shimadzu High performance
liquid chromatography Prominence

15 Column: DAICEL CHIRALPAK AD-3R 0.46 cm ¢ x 15 cm

Column temperature: 40 °C

Mcbile phase: (A solution) 10 mM phosphate buffer (pH
= 2.6), (B solution) acetonitrile

Gradient: The mobile phase was constantly changed from

20 A solution : B solution = 60 : 40 to A solution : B
solution = 30 : 70 over 20 min., and then the mobile phasé
of A solution : B solution = 30 : 70 was hold for 5 min.
The mobile phase was then changed from A solution : B

solution = 30 : 70 to A solution : B gsolution = 60 : 40

25  over 1 min., and then the mobile phase of A solution : B



3-(2-Et hyl buty1) - 1- cycl obut enecar boxylic acid (39.0 g) was dissolved in
tetrahydrofuran (200 nmL). To the solution was added 5 w w % pal | adi um on
activated carbon (5.5 g). 5The m xture was stirred at RT overni ght under
hydr ogen at nosphere (1 atm. The 5 w w pal |l adium on activated carbon was
filtered off using Celite and the filtrate>was concentrated in vacuo. The
resi due was purified by silica gel columm chromatography (Eluent: ethyl
acetate / hexane =101/ 4, 1/ 2) to give the title conpound (25.2 Q).
[0305] (A-75-8) N-Methoxy-N-nethyl-3-(2- ethylbutyl)cycl obutanecarboxamn de
OH H3CH3C KPEMEIRSB 2Et:hWDbuRad Yokd dsut éhétidrboxylic acid (10.0 g) and
chloroform (100 nL) were m xed. To the m xture were added

N, O- di met hyl hydFaxon arditee Hy.dr odhl/omiide (6.36 g), N, N-diisopropyl ethyl ani ne
(11.3 nmL), WSC. HC1 (12.5 g) and 4-di net hyl am nopyridine (7.96 g) at ice

t enper at ure. Th&®<2@mwbdtaur:e UNas(2A0mr)ed at RT overnight. After an addition
of 6 N hydrochloric acid (40 nL) at ice tenperature,the 261 aqueous |ayer
was renoved.02BBé organic | ayer was washed with 1 N hydrochloric acid (50
m.), water (50 nL), saturated aqueous sodi um bi carbonate (50 nL) and brine
(50 ns) , t Essanthliced fovmry ssedildmastildmt @Exatiielsedigsn sul fate Swas filtered
off and the filtrate was concentrated in vacuo to give the title conpound

(13.2 g) as a cr@deodudnpd @R06]a(#8 751(8)1 g) was dissolved in
3-(2- Et hyl butyl) cycl obut anecar bal dehyde

isobutyl acetate(0.3mL) at 60°C, then heptane (0.9 mL) was

added to the mixture. The mixture was stirred at 40C for
1.5 hr, and stirred at RT overnight. The precipitated
10 solid wasgs collected on a filter at RT and dried under

reduced pressure to give a crystal (0.063g).
.[0297]
Example A-75: 4-(2-Chloro-4-methylphenylcarbamoyl) -3-{4-
cyclopropyl-5-[3-(2-ethylbutyl)cyclobutyl] isoxazol-3-
15 vl}butanoic acid
[0298]

(A-75-1) Ethyl 4-ethyl-2-hexenoate

H,C

H,C :
" C\j\ — = HC ~_O._CH,
CHO

@)

Potassium tert-butoxide (35.5 g) was suspended in

20 tetrahydrofuran (400 mlL). To the suspension was added
dropwise a solution of ethyl diethylphosphonoacetate (62.8

mL) in tetrahydrofuran (300‘mL) at 1ice temperature. The

mixture was stirred at RT for 30 min., and then to the



10Toasol uti onof N- met hoxy- N- et hyl - 3- (2- et hyl butyl ) cycl obut anecar boxam de
(13.2 g) in nmethylene chloride (35 nL) was added dropw se

di i sobutyl al um num hydride (1.0 Min nethylene chloride)(76.0 nL) at -78 C.
After stirring at -78 Cfor 2.5 hr, 1 M sulfurlc acid was 15 added

dropwi se to the m xture. The m xture was’¥tirred at ice tenperature for 20
m n. The organic | ayer was renoved, and the aqueous |ayer was extracted

wi th nmethyl ene chloride (15 nL X 2) The conbi ned organic | ayer was washed
with 0.5 N sulfuric acid (50 x 2), water (50 nmL) and brine, 20 then
dried overm§6&PEﬁlsuWF§ie %%%e§od|GﬁP§MP§§te Vs fPPERF&EN0f f O&nd tATe
filtrate conprising the title conpound was used in the next step. [0307]
262 (A-75- Eglf)wib(lﬁyéaﬁ)id@h&ﬂ@w ) M3 ( 2t RpkbabyPrefeirebut enfe mL) at

To a solution of carbon tetrabrom de (27.0 g) in nmethylene chloride (27 nlL)
was added dFephiespegasokati ofhef mMBetivgite wasplsospiviate MR fpr (90 meirhyl ene
chloride (85 nL) at ice tenperature. The m xture was stirred at ice

t enper at ur enflorti&¥n nicp. trendmtihenreo wdre sddedr evatesr added dwlopw s&tee
solution of 3-(2- ethyl butyl)cycl obutanecarbal dehyde i n nethyl ene chl ori de
at -+ 16 i cemtignperatwae. exAfMaertesi i wiithg athyte daarerat ur eTher cifyamin
saturated agqueous sodi um bi carbonate (250 nlL) was added dropw se to the

m xture. Theyagueass wayerd wastrhewaved, /ansrihe ergani cil ayeo was washed
with water (50 nmL) and brine (50 niL), then dried over sodiumsulfate. The
15 sodi um sulhat g 19@smii) | t enesd efh candidie ddditunatsR s coneey rdgdind N
vacuo. To the residue were added hexane / chloroform=1/ 1 (100 ni),

silica gel s(:2€a8r ang Fexane {BQk Ming ThReMEXt HEE cWaSHd |dstad and dde

filtrate was concentrated in vacuo. To the resi due was added hexane 20

(300 ), apd Whedi xbuge was.fd ILered. dhedildrabe wag concentrated in

vacuo. The resultant residue was puri y silica gel “col um
chronpgt ogrﬁgg)ﬁuggl_uent hexane) to give the title conmpound (9.78 g). 263

[0299]

(A-75-2) 4-Ethylhexanoic acid

H,C - HC H,C
Hsc_\j\&\ﬂ/o\/CHa - Hsc\J\/\n/o\/CHs - Hsc\J\/\n/OH
O o o]
Eethyl 4-ethyl-2-hexenocate (55.3 g) was dissolved in a
15 mixture of tetrahydrofuran (150 mL) and ethanol (150 mL).
To the solution was added 5 w/w % palladium on activated
carbon (5.5 g). The mixture was stirred at RT for 3.5 hr

under hydrogen atmosphere (1 atm). The 5 w/w % palladium

on activated carbon was filtered off using Celite. To the

20 filtrate was added agueous 4 N sodium hydroxide (111 mL).
The wmixture was stirred at RT overnight. The reaction
mixture was washed with hexane. To the aqueous layer was

added 4 N hydrochloric acid (113 mL). The mixture was



[0308] (A-75-11) tert-Butyl 3-[2-(tert-

but yl di phenyl si | anyl oxy) et hyl1] - 6-[ 3- ( 2-

et hyl butyl ) cycl obut y1] - 4- oxo- 5- hexynoat e

1- (2, 2-Di bronovi nyl) - 3- (2- et hyl butyl ) cycl obutane (9.78 g) and

t et rahydrofuran (100 nmL) were mixed. To £hé nixture was added dropwi se
n-butyllithium(1.65 Min hexane) (39 nL) at -78 C. The m xture was stirred
under anbient 10tenperature. To the m xture was added dropw se a sol ution
of tert-butyl 5-(tert-butyldiphenylsilanyl oxy)-3-

net hoxynet BYFE€AFHEFOYRFA fdle CIREN | MReQRIRHrOfAYRT (B0 Mdshrdice
tenperature. After stirring at ice tenperature for 2 hr., saturated aqgueous
amoni um chiGh dete 160brinewas added. t 630he midactidnbrireur(@50Thel)m xtur e
was extracted with ethyl acetate (150 nL, 100 nl). The conbi ned organic

| ayer was washedimied waeer IGiwh) saddabei.ne (H8 rdodBOn nEhlfehen wis ed
over sodiumsulfate. The sodiumsulfate was filtered off and the filtrate
was 20 concdeiteatdd dfif wacucchdheit esats anbsr eshdeatwasegurinf iveddey b | i ca
gel colum chromat ography (Eluent: ethyl acetate / hexane =1/ 40 - 1/ 30
- 1 /520) tavei thet hetlet cempompaund 7(.9. 40 @s a 264dD30Ydquct .
(A-75-12)tert-Butyl 3-[2-(tert- butyl di phenyl sil anyl oxy) et hyl]-6-[ 3-(2-

et hyl but yl )[ogobobut y1] - 4- net hoxyi m no- 5- hexynoat e CH,

(A-75-3) 4-Ethyl-l-piperidin-1l-ylhexan-1l-one

H.C  HC
HBC\J\/\H/ OH — Hst\/\WO
.0 ' o) ‘

4-Ethylhexanoic acid (47.0 g) was dissolved in DMF

10 (190 mL). To the solution were added piperidine (34.0 mL),
HOBt *H,0 (52.7 g) and WSC-HCl (66.1 g). The mixture was
stirred at RT overnight. To the reaction mixture were

added ethyl acetate (300 mL) and 1 N hydrochlbric acid (100
mL) at ice temperature. The aqueous layer was removed ,

15 and the organic layer was washed with saturated aqueous
sodium bicarbonate (150 mL x 2) and briné (100 mL x 2),
then dried over sodium sulfate. The sodium sulfate was
filtered off and the filtrate was concentrated in vacuo to
give the title compound (52.8 g) as a crude product.

20 [0301]

(A-75-4) 1-(4-Ethyl-l-hexenyl)piperidine



tert-Butyl 3-[2-(tert-butyldi phenylsilanyl oxy)ethyl]-
6-[3-(2-ethyl butyl)cycl obutyl]-4-oxo0-5-hexynoate (9.70 g) and net hanol (70
m.) were m xed. To the m xture were added sodium sul fate (4.57 g),
pyridine(7.0 nL) and O- 10nethy|hydroxyl$$$nniunlchloride.(2.69 g). The
m xture was stirred at RT overni ght and tered. The filtrate was
concentrated i n“vacuo. The resultant residue was purified by silica gel
col um chr omat ography (Eluent: ethyl acetate / hexane = 1/ 301 / 20) to
give the title conmpound 15(7.85 g). [0310] (A-75-13) tert-Butyl
5-(tert-butylHgephenyl si | | oxy) - 3- { 5-

[ 3-(2-ethyl butyl])cycl obuty ]-4-iodgisoxa§61 3-yllv ate 265

tert-Butyl c di phenyl si | gnyl oxy) e hyZ]-

6-[ 3- (2- et hyl but yl ) cygl obut y1] - 4- met hox¥yi i no<5-héxyrioate (7.50 g) and
acetonitrile (60 nL) were m xed. To the m xture was added iodine (7.54 Q)
was added at ice 5Stenperature. The mixture was stirred for 4.5 hr, and then
to the m xture heEéhiddédpapesddd ns lwyv hegdinum-tomieosul (B&t-& (5@ )mL) ,wast hyl
acetate (200 nL) and aqueous 5 wv | sodiumthiosulfate (75 nL, 150 ni) at
i ce tenperdtarelvEbe iaquenlussiay€s0hasli enovied, tlamdsdhet bogawas lsaiderd was
10 washed wi th saturated agueous sodi um bi carbonate / brine =1/ 1 (100
mL) and bri(Re; P5Orol) cof heriodr.icedmayer sodicumtdul f atictublee el uradkidd at e
was filtered off and the filtrte was concentrated in vacuo. The resultant
resi dee was, pysi biedciwmeehydsishineaagel ¢obusm nghr ot ogr el Rnient :
ethyl acetate / hexane =1/ 50, 1/ 40, 1/ 20) to give the title
conpound (Thdé @ixture was stirred in a water-bath for 3 hr. The

reaction mixture was concentrated in vacuo to give the
title compound (98.1 g) as a crude product.
[0302]

10 (A-75-5) Ethyl 3-(2-ethylbutyl)-2-piperidin-1-

ylcyclobutanecarboxylate

/~CH,
5ii]\w/A\/’ﬁ::] v O
H,C >N HC Zi::i7
1- (4-Ethyl-1l-hexenyl)piperidine (98.1 g) and
acetonitrile (70 mL) were mixed. To the mixture were added
15 ethyl acrylate (53.0 mL) and hydroguinone (271 mg). The
mixture was stirred .at 100 ©°C overnight. The reaction
mixture was concentrated in wvacuo to give the title
compound (132 g) as é crude product.
[0303]

20 (A-75-6) 3-(2-Ethylbutyl)-1-cyclobutenecarboxylic acid



[0311] (A-75-14) tert-Butyl 5-(tert-butyl di phenyl sil anyl oxy)-3-{4-
cycl opropyl-5-[3-(2-ethyl butyl)cycl obutyl]isoxazol -3- 20yl }val erate H, CH3C
H, C 0-NH, C CH3CHH3C OTrBDPS +0, \OIBDPS 13_ CH, 0."CH, KrOCH3 nCHnCH CH, -
3CH, 3 tert-Butyl5-(tert- butyldlphenyIS|Ianonxy) 3-{5-[ 3-

(2- et hyl butyl ) cycl obut y1] - 4-i odoi soxazol <32yl | val erate 266 (4.96Q)

, 2-cycl opropyl-4,4,5,5-tetranethyl - [1,3,2]di oxaborol ane (1.68 g),
tripotassiun1phosphate (5.66 g) , PdCl2 (PPh3 )2 (468 ng) and
AT, AT-di net hyl acetam de (50 nL) were m xed. The m xture was stirred at 80 C
for 5 hr. 5To the reactdon m xture were added ethyl acetate (50 nL) and
Celite at RT, and the LareHyas filtered. The coll@cted solid was washed
wi th ethyl apgiate ( m"x 2). The filtrate was was HMth water / brine
=1/ 1 (100 hL 2 [ ver sodium sul fate.

H,C

Ethyl 3-(2-ethylbutyl) -2-piperidin-1-
ylcydlobutanecarboxylate (132 g) and methyl  p-
toluenesulfonate (41.0 mL) were mixed. The mixture was

5 stirred at 100 °C for 3.5 hr. After an addition of water
(70 mL) , the mixture was washed with tert-butyl methyl
ether / heptane = 1 / 1 (120 mL). To the aqueous layer was
added aqueous 8 N potassium hydroxide (140 mL). The
mixture was stirred at 105 °C for 3 hr. The reaction

10 mixture was washed with tert-butyl methyl efher (150 mL) .
The organic‘iayer was extracted with water (50 mL). To the
combined aqueous layer was added concentrated hydrochloric
acid (105 mL) at ice temperature. The aqueous layer was
extracted with ethyl acetate (250 mL x 2). The combined

15 organic layer was washed with water (100 mL) and brine (100
mL), then dried over sodium sulfate. The sodium sulfate
was filtered off and the filtrate was concentrated in vacuo
to give the title compound (39.0 g) as a crude product.
[0304]

20 (A-75-7) 3-(2-Ethylbutyl)cyclobutanecarboxylic acid



10 The sodiumsulfate was filtered off and the filtrate was concentrated in
vacuo. The resultant residue was purified by silica gel colum

chromat ography (Eluent: ethyl acetate / hexane =1/ 50 . 1/ 40 - 1/ 30,
1/ 20) to give the title conpound (2.86 é%' 15[ 0312] (A-75-15)

tert-Butyl 3-{4-cycl opropyl-5-[3-(2- 2

et hyl but yl ) cycl obutyl ]i soxazol - 3-y11-5- hydroxyval erate

Tot et rabut yl amoni unfl uori de(1M n 20 tetrahydrofuran) (6.26 nlL) were added
water (0.0725 nL), acetic acid (0.29 nL) and a solution of tert-butyl
5-(tertbutyl di phenyl sijanyl oxy)-3-{4-cycl opropyl-5;[3-(2- 267

et hyl but yl ) cycl obut OKazol -3-yllvalerate (2.7 Hin tetrahydrofuran

(20 nmL) at i ture. The m Xture d at RT overnight. The
reaction m %ur s concentrated in va resi due was purified by
silicab dg ol um chr omat ography (El ethyl acetate / hexane =1/ 6

-1/ 4, 1/ 2) togive the title Conpound-(1.72 g). [0313] (A-75-16)
Mono-tert - butyl 3-{(2-Epblydpropyl-3-Fecl@butenecarboxylic acid (39.0 g)
et hyl butyl ) cycl obutyl ]i soxazol -3-yl Il glutarate
tert-Butyl gag4ddépebopedpyh- bekFabZdrofuran (200 mL). To the solution
was added 5 w/w % palladium on activated carbon (5.5 g).
5 The mixture was stirfed. at RT overnight under hydrogen
atmosphere (1 atm). The 5 w/w % palladium on activated
carbon was filtered off using Celite and the filtrate was
concentfated in vacuo. The residue was purified by silica
gel column chromatography (Eluent: ethyl acetate / hexane =
10 1/ 451/ 2) to givé the title compound (25.2 g).
[0355]
(A-75-8) N-Methoxy-N-methyl-3-(2-

ethylbutyl) cyclobutanecarboxamide

] o
OH r\\| CH,
H,C —_— H,C CH,
H,C H,C
15 3-(2-Ethylbutyl) cyclobutanecarboxylic acid (10.0 qg)

and chloroform (100 mL) were mixed. To the mixture were
added N,O-dimethylhydroxylamine hydrochloride (6.36 'g),
N,N-diisopropylethylamine (11.3 mL), WSC-+HCl (12.5 g) and
4-dimethylaminopyridine (7.96 g) at ice temperature. The
20 mixture was stirred at RT overnight. After an addition of

6 N hydrochloric acid (40 mL) at 1ice temperature, the



et hyl butyl ) cycl obutyl ]i soxazol - 3-y11-5- hydroxyval erate (1.72 g),
acetonitrile (35 nL) and 0.5 M phosphate buffer (17 nL) were m xed. To the
m xture were added 2, 2,6, 6- 15 tetranethyl -1-piperidinyloxy radi cal (TEMPO
(60.4 ng), sodiumchlorite (1.31 g) and agueous sodi um hypochlorite (8.6
m.) at RT. The mixture was stirred for 12ht, and then to the nixture were
added aqueous 5 W v % sodiumthiosulfate (80 nL) and aqueous 10 w v 96
citric acid (50 20 nL) at ice tenperature. The m xture was extracted with
et hyl acetate (100 nL). The organic |layer was washed with brine (30 niL),

t hen dri ed aguecusodiaesuivbat ecemftheedodi Tine 2883z ¢ al ayeas waid texsitedf f
and the filtrate was concentrated in vacuo to give the title conpound (1.78
g) as a crwdéhprddudt . ydB3bHhlqA-c75-acA)d t ef36 Butlyl, water (50 mL),

4- (2-chl or o- 4- met hyl phenyl car banoyl) -

3-{4- cycl opeapybted Iduzaidysddiyh) oychobuhytei Sevamel)- InyldhiHanosd e
Mono-tert-butyl 3-{4-cycl opropyl-5-[3-(2-

10et hyl but yir) cy,cl et yo}i saxazel Faodilgl uswl 8d e ( 156hey)s cndiDMul faHe )
were m xed. To the m xture were added HOBt H20 (63.5 ng), WSC HCl (79.6
my) amd 2- ellsora-14erikt Ryimpheny @ e (10051 2vdl ) cordden thad au 61 Maga Shb I r ed
at RT overnight. To the reaction m xture was added ethyl 15 acetate. The
m xture wagashed cifel it 12queQuUsnpkiind V(196 Lid)iLs afi Grud@iSFoq 8@ Ur at ed
aqueous sodi um bi carbonate and brine, then dried over sodi'umsul fate. The
sodi um sul fatgmas filtered off and the filtrate was concentrated in
vacuo. The resul tant residue was purified by 20preparative chronmat ography
35') Herhs 1;}@3075@@6% ate (> BRI TEA Ve 1 Sl d s fd il fagompound (122

o) @]
N-O\CH3 ) H
H,C EH, —— HC
H,C HC—"

10 To a solution of N-methoxy-N-methyl-3-(2-
ethylbutyl) cyclobutanecarboxamide (13.2 g) in methylene
chloride (35 mL) was added dropwise diisobutylaluminum
hydride (1.0 M in methylene chloride) (76.0 mL) at -78 ©°C.
After stirring at -78 °C for 2.5 hr, 1 M sulfuric acid was

15 added dropwise.to the mixture. The mixture was stirred at
ice temperature for 20 min. The organic layer was removed,

and the agueous layer was extracted with methylene chloride

(15 mL x 2). The combined organic layer was washed with
0.5 N sulfuric acid (50 mL x 2), water (50 mL) and brine,
20 then dried over sodium sulfate. The sodium sulfate was

filtered off and the filtrate comprising the title compound
was used in the next step.

[0307]



269 (A-75-18) 4-(2-chloro-4-nethyl phenyl car banoyl) - 3-{4-

cycl opropyl-5-[3-(2-ethyl butyl)cycl obutyl]isoxazol -3- yl}butanoic acid
Stert-Butyl 4-(2-chloro-4-nethyl phenyl carbanoyl) - 3-{4-

cycl opropyl-5-[3-(2-ethyl butyl)cycl obut%%}r soxazol - 3- yl }butanoate (122 ng)
and water (0.7 nmL) were m xed.To the m e was added a solution of 25 ww
96- hydrogen bromide in acetic acid (1.4 nL) at ice tenperature. After 10
stirring at RT for 2 hr, aqueous 4 N sodi um hydroxide (1.65 nL) was added

to the reacti 1.xt er Them ure was extracted with
et hyl acet ;%‘é%T?Q)o |'@ &%’ “\??&%W)G;Lghé’d EYA Wi taen
dried over nmagnesium s | fate. The magnesi um suI fate was filtered off 15
and the filtrate was cgncentrated in vacuo. The resyBtant residue was
purified by preparativ romat ogr aphy,, (£l uent-—sethanol / chloroform/
acetic acid'™ 0. 1) togive thetntl e lconpoBihd (56.7 ng). The title
conpound an ed using a chiral g@ upmm—~"The retention tinme of the
20title c\(l)\ﬂ%gu d was 8.2 nin., and the*optical purity thereof was 90.5 96
ee. The condition for the anal ysis using the chiral colum 270 was as

fol |l ows: Thnsar usehtti¢PL O Sy seeimoshi redzebkiogh deer {27 mance) | igui d
chr omat ogr aphy Prom nence Col umm: DAI CEL CHI RALPAK AD- 3R 0. 46
cmp x 15 vetbgdkvenchénpedat URE: M) @as addebhidopwikase S(CALS:OIIQHICQH’]) 10
nmM phosphate buffer (pH = 2.6), (B solution) acetonitrile

5 triphenylphosphine (42.8 g) in methylene chloride (85 mL)
at  ice temperature. The mixture was stirred at ice
temperature for 20 min., and then to the mixture was added
dropwise a : "solution of 3-(2-

ethylbutyl) cyclobutanecarbaldehyde in methylene chloride at
10 ice temperature. .After stirring at ice temperature for 40
min., saturated aqueous sodium bicarbonate (250 mlL) was
added dropwise to the mixture. The agueous layer was
removed, and the organic layer was washed with water (50
mL) and brine (50 mL), then dried over sodium sulfate. The
15 sodium sulfate was filtered off and the filtrate was
concentrated in vacuo. To the residue were added hexahe /
chloroform = 1 / 1 (100 mL), silica gel (50 g) and hexane
(300 mL) . The mixture was filtered and the filtrate was
concentrated in vacuo. To the residue was added hexane
20 (300 mL), and the mikture was filtered. The filtrate was
concentrated in vacuo. The resultant residue was purified
by silica gel column chromatography (Eluent: hexane) to

give the title compound (9.78 g).



Conposition of Mbile phase: A solution : B solution = 30 : 70 10Fl ow rate:
0.5 nm / mn Detection: WV (220nm [0316] Exanpl e A-27:

3-[5-Cycl opropyl-1-(3-isobutylcyclobutyl)-1H 1, 2, 3]triazol-4-y1]-4-(2,4-dim
et hyl phenyl car banoyl ) butyric 15acid [0317] (A-27-1) tert-Butyl

(3-isobutyl cycl obutyl)carbamate 0OCH H OHRFBCH3CCH3 0 H3CH3(. ";

3- 1 sobut yl cycl obut anecarboxylic acid (3.00 g) and 20 tert-butanol (30 niL)
were m xed. To the m xture were added triethylam ne (4.28 nL) and '
di phenyl phaosphoryl azide (5.38 nL) at ice tenperature. After stirring at 95
C overni ghtl030§ reaction ni xture was concentrated in vacuo. To the 271
resul tant residue was added ethyl acetate. The m xture was washed with

wat er and BA-AS-ltlherrediti-&ditoder magnesi um sul fate. The magheBufhext f at e
was filtered off and the filtrate was concentrated in vacuo. The resul tant
resi due 5 hasyddriphiead lsy lsinyiloxygelthodllurtn Ghr @vat ogr aphy (El uent: et hyl
acetate / hexane = 1/ 40) to give the title conpound (2.91 g). [0318]
(A-27-2) 3ekdghbtyrhydy cyalobyltam] ra -lypdr-ccileanjimdate ’

Br ? o

=~ e O OTBDPS e P OTBDPS
H,C 3 ) 3 =
3\::&\V/[:T/\\gf + CH, 0._CH, - gt O\T<CH3
H.C H 3
) o o o ot

1-(2,2-Dibromovinyl) -3- (2-ethylbutyl) cyclobutane (9.78

g) and tetrahydrofuran (100 mL) were mixed. To the mixture

was added dropwise n—butyllithiqm (1.65 M in hexane) (39

mL) at -78 °C. The mixture was stirred under ambient

10 temperature. To the mixture was added dropwise a solution
of tert-butyl 5- (tert-butyldiphenylsilanyloxy) -3-
methoxymethylcarbamoylvalerate (10.6 g) in tetrahydrofuran

(30 mL) at ice temperature. After stirring at ice
temperature for 2 hr., saturated aqueous ammonium chloride

15 (150 mL) was added to the reaction mixture. The mixture
was extracted with ethyl acetate (150 mL, 100 mlL). The
combined organic layer was washed with water (75 mL) and

brine (75 mL, 50 mL), then dried over sodium sulfate. The
sodium sulfate was filtered off and the filtrate was

20 concentrated in vacuo. The resultant residue was purified
by silica gel column chromatography (Eluent: ethyl acetate

/ hexane = 1 / 40 - 1 / 30 - 1 / 20) to give the title

compound (9.70 g) .



HO0-1CH3 NH 2 T-D-13 CH 3HC 0 H3C 10 tert-Butyl
(3-isobutyl cycl obutyl)carbamate (2.90 g) and di oxane (15 nL) were m xed. To
the m xture was added a solution of 4 N hydrochloric acid in dioxane (15
m.) at 10C. The m xture was stirred at RT overnight. The 15reaction m xture
was concentrated in vacuo to give the tithd conpound (1.97 g) as a crude
product. [0319] (A-27-3) Imdazole-I-sulfonyl azide hydrochloride O HNNO
N3\ HCI 20Sodium azide (13.0 g) and acetonitrile (200 nmL) were

[0309]

(A-75-12) tert-Butyl 3-[2-(tert-
butyldiphenylsilanyloxy)ethyl] -6-[3-(2-
ethylbutyl)cyclobutyl] -4-methoxyimino-5-hexynoate

G

o.
OTBDPS N

H,C FZ ! OTBDPS

H,C OYE:Z - Z O CHs
O CH; H,C i E?Ha
tert-Butyl 3-[2-(tert-butyldiphenylsilanyloxy)ethyl]-
6-[3-(2-ethylbutyl)cyclobutyl] -4-oxo-5-hexynoate (9.70 g)
and methanol (70 mL) were mixed. To the mixture were added
sodium sulfate (4.57 g), pyridine (7.0 mL) and O-
10 methylhydroxylammonium chloride (2.692 g). Thelmixture was
stirred at RT overnight and filtered. The filtrate was
concentrated in vacuo. The résultant residue was purified
by silica gel column chromatography (Eluent: ethyl acetate
/ hexane = 1 / 30 - 1 / 20) to give the title compound
15 (7.85 g).
[0310]
(A-75-13) tert-Butyl 5-(tert-butyldiphenylsilanyloxy)-3-{5-

[3- (2-ethylbutyl)cyclobutyl] -4-iodoisoxazol-3-yl}valerate

CH, H,C
|
Ouy H,C O-n
| OTBDPS . N OTBDPS
e Z 0._CH L 0._CH
ic N o
o cHh o CHE



272 (16.1 nL) at ice tenperature. The m xture was stirred at RT overni ght,
and then to the m xture was added i m dazole (25.9 g) at ice tenperature.
The m xture was stirred at RT for 4 hr, and then to the m xture was added
ethyl acetate. 5 The m xture was washed with water (400 nL x 2) and

sat urat ed aqueous sodi um bi carbonate (4RPHl x 2), then dried over
magnesi um sul fate. The magnesium sulfate was filtered off. To the filtrate
was added a solution of hydrochloric acid in ethyl acetate at ice
tenperature. The 10precipitated solid was collected on a filter to give the
title conpound E2¥E7BYFYL[ 0320R -((Aezr-Pptyliipdenylissdpayyosyd edbivtidme
153-1 sobut yl cycl obut yl am ne hydrochl ori de(655 ng), copper(ll) sulfate

pent ahydr afe [102ngFhasbubwihawol opbets it} -wetéopyied ndo St-hexyiwatee wer e
added pot assi um car bonat e( 1. 49g) andi mi dazol e-| - sul fonyl azi de hydrochl ori de
(1.01 g) atl7i.6é teEnpemat uaectdhetmikeureomasnld0 wstér meickest. RT Twerthieght ,
and then to the m xture were added 1 N hydrochloric acid, water, and brine
at ice temeratuee. wibe aibdedr eindsnext r@acted wit hwaet r akdyedof wran.ickhe
organi c | ayer was washed with 1 N hydrochloric acid and 273 brine, then
dri edsover tangaestupesul frajee mibe urmgnesds uwt stkdat eowas . §i hter addoftheand t he
filtrate conprising the title conpound was used in the next step.

()

to the mixture were added aqueous 5 w/v % sodium
thiosulfate (50 mL), ethyl acetate (200 mL) and aqueous 5
w/v % sodium thiosulfate (75 mL, 150 mL) at ice temperature.
The aqueous layer was removed, and the organic layer was
10 washed with saturated aqueous sodium bicarbonate / brine =
1 / 1 (100 mL) and brine (50 mL), then dried over sodium
sulfate. The sodium sulfate was filtered off and the
filtrate was céncentrated in vacuo. The resultant residue
was purified twice by silica gel column chromatography
15 (Eluent: ethyl acetate / hexane = 1 / 50 - 1 / 40 - 1 / 20)
to give the title compound (7.1 g).
[0311]
(A-75-14) tert-Butyl 5—(tert—butyldiphenylsilanyloxy)—3-{4-

cyclopropyl-5-[3-(2-ethylbutyl)cyclobutyl] isoxazol-3-

20 yl}valerate
H,C HC
H,C O-n mc>23:CH H,C. O-N
W oteoPS Q : A OTBDPS
| bod cH, < —— .
O\KCHS 4 ow<<:H3
o o o o

tert-Butyl 5- (tert-butyldiphenylsilanyloxy) -3-{5-[3-

(2—ethylbutyl)cyélobutyl]—4—iodoisoxazol—3—yl}valerate



[0321] 5(A-27-5) tert-Butyl5-(tert-butyldi phenylsilanyl oxy) - 3-
formyl val erat e tert-Butyl 5-(tert-butyldi phenyl sil anyl oxy)-3-
met hoxynet hyl car banoyl val erate (4.61 g) and tetrahydrofuran 10 (60 nL) were
m xed. To the m xture was added dropw se diisobutyl al um num hydride (1.0 M
in toluene) (13.1 nL) at -78 C. The nixt#P® was stirred at -78 C for 1.5
hr. To the m xture was added dropwi se acetic acid (0.515 nL). After an
addi ti on of agueous Rochelle salt at -20 C, the 15 m xture was extracted
with ethyl acetate. The organic | ayer washed with water, then dried over
magnesi um sd-P& e. The n@gnesi um sulFEEIRRF It o o OfF- taferanrctytrat e
was concentrated in vacuo. The resultant residue was purified by silica gel
col um chr dAmtogr dgleyafEmedmne etlhyi8 abet dtwX(yassixan@hosplatds) (3 E§i ve
the title conmpound (2.60 g). [0322] (A-27-6) tert-Butyl 3-ethynyl hexanoate
274 t er 199 But J861{ { BPh» but y(4é pherg)l sehdnyNoXydiBethpl aytvahidat e(20 209)
, di met hyl ( 1- di azo- 2- '

mL) were mixed. The mixture was stirred at 80 °C for 5 hr.

5 To the reaction mixture were added ethyl acetate (50 mlL)
and Celite at RT, and the mixture was filtered. The
collected solid was washed with ethyl acetate (50 mL x 2).
The filtrate was washed with water / brine = 1 / 1 (100 mL
x 2) and brine (50 mL), then dried over sodium sulfate.

10  The sodium sulfate was filtered off and the filtrate was
concentrated in vacuo. The resultant residue was purified
by silica gel column chromatography (Eluent: ethyl acetate
/ hexane =1 / 50 - 1 / 40 - 1 / 30 - 1 / 20) to give the
title compound (2.86 g).

15 [0312]

(A-75-15) tert-Butyl 3-{4-cyclopropyl-5-[3-(2-

ethylbutyl)cyclobutyl] isoxazol-3-yl}-5-hydroxyvalerate

H,C
. HC O-~-N
A OH
O\KCH.&
o} CHSH3
To tetrabutylammonium fluoride (1 M in
20 tetrahydrofuran) (6.26 mL) were added water (0.0725 mL),

acetic acid (0.29 mL) and a solution of tert-butyl 5- (tert-

butyldiphenylsilanyloxy) -3-{4-cyclopropyl-5-[3-(2-



oxopr opyl ) phosphonate (0.899 nL) and net hanol (22 nlL) were 5m xed. To the
m xture was added potassium carbonate (1.31 g) at ice tenperature. After
stirring at RT for 2 hr, saturated aqueous sodi um bi carbonate was added to
the reaction mxture at ice tenperature. The m xture was extracted with
ethyl acetate. The organic |ayer was wash®d 10 with water and brine, then
dried over magnesium sul fate. The magnesium sulfate was filtered off and
the filtrate was concentrated in vacuo. The resultant residue was purified
“by silica gel columm chromatography (Eluent: ethyl acetate / hexane - 1/
70 1 / 50) etdydivus hevalobe tydipoiord ze8(-B -V Jyrldmeezs] ({AR7-g) in
tert-Butyl 5-(tert-butyldi phenyl silanyl oxy)-3-[5-

i odo- 1- ( 3- itsdhaihyideydiualem y136 1HL) 1,2 3itei azovipedatylieval efatee tHEIRBDPSH, C
OIlI"CHO CH 3 20 275 of 1-azide-3-isobutylcyclobutane in

t et r ahydr oveusans whrchdwas pREparesrnighte stEpe ( Ac2btdomsmdesarebedasaibove,
and tetrahydrofuran (20 nL) were m xed. To the m xture was

addedN , N- dicnhseprapyleet hyl arddief{ 0. 87881Lyebidue was purified by silica

5 gel column chromatography (Eluent: ethyl acetate / hexane =
1/6-1/4 -1/ 2) to give the title compound (1.72 g).
[0313]

(A-75-16) Mono-tert-butyl 3- {4-Cyclopr¢py1-5- [3-(2-

ethylbutyl)cyclobutyl] isoxazol-3-yllglutarate

10

tert-Butyl 3-{4-cyclopropyl-5-[3-(2-

ethylbutyl)cyclobutyl] isoxazol-3-yl}-5-hydroxyvalerate
(1.72 g), acetonitrile (35 mL) and 0.5 M phosphate buffer
(17 mL) were mixed. To the mixture were added 2,2,6,6-
15 tetramethyl-l-piperidinyloxy radical (TEMPO) (60.4 mg),
sodium chlorite (1.31 g) and agqueous. sodium hypochlorite
(8.6 mL) at RT. The mixture was stirred for 1 hr, and then
to the mixture were added agueous 5 w/v % sodium
thiosulfate (80 mL) and aqueous 10 w/v % citric acid (50
20 mL) at ice temperature. The mixture was extracted with
ethyl acetate (100 mL). The brganic layer was washed with

brine (30 mL), then dried over sodium sulfate. The sodium



5 bronosucci nim de (493 ng) and copper(l) iodide (528 ng) at ice
tenperature. The m xture was stirred at RT overnight. The reaction m xture
was filtered, and the filtrate was concentrated in vacuo. After an addition
of aqueous 10 ww 96 ammonia to the resultant residue at ice tenperature,
10 the mixture was extracted with ethyl déBtate. The organic |ayer was
washed with water and brine, then dried over magnesi um sul fate. The
magnesi um sul fate was filtered off and the filtrate was concentrated in
vacuo. The resultant residue was purified by silica gel colum
chr omat ogr &phyF 5 Bafent: et g agétéﬂ@ Fhﬁe%é#érﬁﬁﬁlwaﬁ)CQP¢GH§5a¢%dg|ve
the title conmpound (353 ng). [0324] (A-27-8) tert-Butyl
5-(tert - butiyl dypriehykei IFmgd okpe- 3-i[tBe compound (1.78 g) as a crude
cycl opropyl-1-(3-isobutyl cycl obutyl)-1H1[1,2,3]triazol-4- 20yl]valerate
CH, 1-15. 0pCd@®udtN N > H C -NyCH, 0 OTBDPS . b_o CH, 0, <CH3 001-F, H3 CH
"N H3CN

[0314]

5 (A-75-17) tert-Butyl 4-(2-chloro-4-methylphenylcarbamoyl) -

3-{4-cyclopropyl-5-[3-(2-ethylbutyl)cyclobutyl] isoxazol-3-

vl}butanocate
H,C 4 G
o H,C 0-p O N
N\ 9
CH
0. _CH o.__CH
W< 3 \K 3
e o cHy'e
Mono-tert-butyl 3-{4-cyclopropyl-5-[3-(2-
10 ethylbutyl) cyclobutyl] isoxazol-3-yl}glutarate (150 mg) and

DMF (1.5 mL) were mixed. To the mixture were added HOBt:
H;0 (63.5 mg), WSC - HC1 (79.6 mg) and 2-chloro-4-
methylphenylamine (0.0512 mL). The mixture was stirred at
RT overnight. To the reaction mixture was added ethyl

15 acetate. The mixture was washed with aqueous 10 w/v %
citric acid, water, saturated agqueous sodium bicarbonate
and brine, then dried over sodium sulfate. The sodium
sulfate was filtered off and the filtrate was concentrated
in wvacuo. The resultant residue was purified by

20 preparative chromatography (Eluent: ethyl acetate / hexane
= 1/ 6) to give the title compound (122 mg).

[0315]



OrBDPS CH, ' CH3 tert-Butyl

5-(tert-butyl di phenyl sil anyl oxy) -3-[5-i o0dol-(3-isobutyl cycl obutyl)-1H[1, 2,
3]triazol-4-yl]valerate 276 (340ny), 2-cyclopropyl-4,4,5,5-tetranethyl-

[ 1, 3, 2] di oxaborol ane (0.16 nmlL), tripotassi um phosphate (403 npg),

N, N-di met hyl acetami de (3.4 nL) and water2%9.85 nL) were mixed. The mixture
was degassed by bubbling argon gas. 5 To the m xture was added PdCl12(PPh3) 2
(50 nmg). The m xture was stirred at 80 Cfor 1 hr. To the reaction m xture
was added et h)él acetate at ice tenperature, and then the m xture was
filtered. The’Prif)ate (Rashiesed -Nethywpbenydramhamey L) t-Rerl 4dri ed over
magnesi um sul fate. 10The magnesium sul fate was filtered off and the
filtrate wagcéentenyiabed 3i-rl 2vatiy bty 1n endlicdmt vidsisdxe awds 3puri fi ed by
silica gel colum chromatography (Eluent: ethyl acetate / hexane = 1 / 20)
to give thgltbtukencorpegnd (238 ng). [0325]

15(A-27-9)tert-Butyl 3-[5-cycl opropyl-1-(3-

i sobut yl cycl q_?yt yl)-1H1]1, 2, 3]t Ii azol - 4-y1]-5- ghcydroxyval erate o
- 3 - i i - -
tert-Butyl @ac( t - but ycl)\c,iql phelpyl §i | anyl oxy) 3H3[: s ouy © 5
N\ \
CH, —— N CH,
O._-CH, OH
0 ESHS 0
5 ‘ tert-Butyl 4-(2-chloro-4-methylphenylcarbamoyl)-3-{4-

_cyclopropyl—sf[B-(2—ethylbuty1)cyclobutyl]isoxazol-B—
yl}butanoate (122 mg) and water (0.7 mL) were miked. To
the mixture was added a solution of 25 w/w % hydrogen
bromide in acetic acid (1.4 mL) at ice temperature. After
10 stirring at RT for 2 hr, agqueous 4 N sodium hydroxide (1.65
mL) was added to the reaction mixture at ice temperature.
The mixture was extracted with ethyl acetate. The organic
layer was washed with water and brine, then dried over
- magnesium sulfate. The magnesium sulfate was filtered off
15 and the filtrate was concentrated in vacuo. The resultant
residue was purified by preparative chromatography (Eluent:
methanol / chloroform / acetic acid = 1 / 20 / 0.1) to give
the title compound (56.7hﬁg). The title compound was
analyzed using a chiral column. The retention time of the
20 title compound was 8.2 min., and the optical purity thereof
was 90.5 % ee.

The condition for the analysis using the chiral column



.cycl opropyl-1-(3-isobutylcyclobutyl)-1H[1,2,3]triazol-4- yl]valerate (233"
ng) and tetrahydrofuran (3.0 nL) were m xed. To the m xture were added
tetrabutyl ammoni um 277 fluoride (1 Min tetrahydrofuran) (0.444 nL) and 80
v/v % aqueous acetic acid (0.045 nlL) at ice tenperature. The m xture was
stirred at RT overnight. After an additi®nhlof brine at ice tenperature, the
m xture was extracted with 5 ethyl acetate. The organic | ayer was washed
with brine, then dried over nagnesi um sul fate. The magnesi um sul fate was
filtered off and the filtrate was concentrated .in vacuo. The resultant

‘resi due wa¥3sueist ifed U9yssi | i ca gel col um chromat ography (El uent: ethyl
acetate / hexane = 1/ 2) to 10give the title conpound (107 ng). [0326]
(A-27-10) tert-Bwﬁyhﬁmkﬁﬂcycﬂﬁﬁﬂbpyﬁﬁﬂxﬂﬁ- Shimadzu High performance

i sobutyl cycl obutyl)-1H1[1,2,3]triazol -4-y1]-5-oxoval erate 15tert-Butyl

3-[5- cycloﬁuqmyﬁ-bhﬁbmaﬂdgﬂap Eramimneh)ce

1H[1,2,3]triazol -4-yl]-5-hydroxyval erat e(106nmg) and chloroform (1 nL) were

m xed. To the m xlfieriva®radded dRaseTMaK iAD Izagents (k3% )1 Atcd ce
tenperature. After stirring at RT for 1 hr, saturated aqueous sodi um

20bi car bonat e and1eiry It cagRiratRirear ecadded to the mixture at ice
tenperature. The m xture was extracted with ethyl acetate.The organic |ayer

was washed wit hyeatiuratfd s 278 A0e0uSs: SO YM FAMC%Q%%%@ WAl dfe,ang,ior i ne,
then dried over nagne5|un1sulfate The magnesium Sulfate was filtered off

and the fiLtrate wg% GRNAcRNUAt eddwacug fo give the title conpound (106
0

my) as a crude product.

Composition of Mobile phase: A solution : B solution =
30 : 70
10 Flow raté: 0.5 mL / min
Detection: UV (220nm)
[03156]
Example A-27: 3-[5-Cyclopropyl-1-(3-isobutylcyclobutyl)-1H-
[1,2,31triazol-4-yl]-4-(2,4-dimethylphenylcarbamoyl)butyric
15 acid
[0317]
(A-27-1) tert-Butyl (3-isobutylcyclobutyl)carbamate
o~
N CH,

H
OH N~

H,C H,C

o)

3-Isobutylcyclobutanecarboxylic acid (3.00 g) and

20 tert-butanol (30 mL) were mixed. To the mixture were added
triethylamine (4.28 mL) and diphenylphosphoryl azide (5.38

mL) at ice temperature. After stirring at 95 °C overnight,

the reaction mixture was concentrated in vacuo. To the



5[0327] (A-27-11) Mono-tert-butyl 3-[5-cycl opropyl-1-(3-

i sobutyl cyclobutyl)-1H1[1, 2, 3]triazol-4-yl]glutarate tert-Butyl

3-[5-cycl opropyl-1-(3-isobutyl cycl obutyl)- 10

1H[1,2,3]triazol -4-y1l]-5-oxoval erate (106 ng) , tetrahydrofuran (1 nL) and
water (0.2 nL) were nixed. To the m xture’fere added sodi um

di hydr ogenphosphate (48.8 ng) and am dosul furic acid (36.8 ng) at ice
tenperature. The mi xture was stirred at RT for 5 min., and then to the

15m xture was added dropw se a solution of sodiumchlorite (39.8 ng) in
wat er (0. 2 TeiSplaante & asadsyer atyr addea eathstl raqefgtr - RITTHOMiIXHire wfieous
sodiumthiosulfate and brine were added to the m xture at ice tenperature.
The m xt ur @asdsedexviabt eth i1t h agichybravet atteheThamreganPye20 hayees was
washed with brine, then dried over nagnesium sul fate. The magnesi um sul fate
was filteretldfteand The Mmadneatiamasutbatentest i ltenatuofthentd ttlee
conpound (111 279 ng) to give as a crude product. [0328] (A-27-12)
tert-Butyl Fi1%reyd o@opydnder{t3ated in vacuo. The resultant residue

i sobutyl cycl obutyl)-1H1[1, 2, 3]triazol -4-y1]-4-(2, 4-

5di neshyl phery|mar baiey | phukyndtca gel column chromatography (Eluent:

ethyl acetate / hexane = 1 / 40) to give the title compound
(2.91 g).
[0318]

(A-27-2) 3-Isobutylcyclobutylamine hydrochloride

CH
H © 3
N~ ~~cH, N,
Hscj\)j O s Hsi\)j/
' HCI

H,C H.C

10
tert-Butyl (3-isobutylcyclobutyl)carbamate (2.90 g)

and dioxane (15 mL) were mixed. To the mixture was added a

solution of 4 N hydrochloric acid in dioxane (15 mL) at

10°C. The mixture was stirred at RT overnight. The
15 reaction mixture was concentrated in vacuo to give the

title compound (1.97 g) as a crude product.

[0319]

(A-27-3) Imidazole-l-sulfonyl azide hydrochloride

A O+ 2
HN™ SN _— TS NN
\—/ Ny N\ |
, HCI

20 Sodium azide (13.0 g) and acetonitrile (200 mL) were

mixed. To the mixture was added dropwise sulfuryl chloride



Mono-tert-butyl 3-[5-cycl opropyl-1-(3-

i sobutyl cyclobutyl)-1H1[1,2,3]triazol-4-yl]glutarate(106 ng),

2, 4- di met hyl phenyl am ne (0.0356 nmL.) and DMF (1 nL) 10 were m xed. To the
m xture were added HOBt.H20 (48.2 ng) and WSC. HC1 (60.3 ng) at ice
tenperature. After stirring at RT over nirbg , saturated aqueous sodi um

bi carbonate was added to the reaction m xture at ice tenperature. The

m xture was extracted with ethyl acetate.The organi c 15l ayer was washed
‘with water ,and_brine, then dried over sodiumsulfate. The sodium sul fate
was filteréd®off "khd Athet 9% | EFEPETRAYT Boncerts AR BH 1 ViR B0 S tFRESPedii t ant
residue was purified by preparative chromatography (Eluent: ethyl acetate /
hexane = 1RT oyergighte t3E tFReR EBMPEENdMBPHULS Yigy. apdsdoinifazrles)
3-[5-Cycl opropyl-1-(3-isobutylcyclobutyl)-1H 1, 2, 3]tri azol-4-y1]-4-(2,4-dim
et hyl pheny((8ar Bagibyffbliegr fempgepgure. The mdptuBgt plas stirred at RT

3-[ 5-cycl opropyl-1-(3-isobutylcyclobutyl)- 1H[1,2,3]triazol-4-yl]-4-(2, 4-
5di et hyl phenykchrbamd thgry ren etid 00ixnglrandashkhddefloemhid. &cslthbger e

m xed. To the m xture was added trifluoroacetic acid (0.2 nL) at ice

t enpe? at ur 8haf tmixture was washed with water (400 mL x 2) and

saturated aqueous sodium bicarbonate (400 mL x 2), then

dried over magnesium sulfate. The magnesium sulfate was

filtered off. To the filtrate was added a solution of

hydrochloric acid in ethyl acetate at ice temperature. The
10 precipitated solid was collected on a filter to give the

title compound (27.7 g).

[0320]

(A-27-4) 1-Azide-3-isobutylcyclobutane

0 0 NH, N,
;S\N&N + HC - H,C
o HCl
HC H,C H,C
15 3-Isobutylcyclobutylamine hydrochloride (655 mg) ,

copper (II) sulfate pentahydrate (10 mg) and methanol (6.5
mL) were mixed. To the mixture were added potassium
carbonate (1.49 g) and imidazole-1-sulfonyl azide
hydrochloride (1.01 g) at ice temperature. The mixture was
20 stirred at RT overnight, and then to the mixture were added
1 N hydrochloric acid, water, and brine at ice temperature.
The mixture was extracted with tetrahydrofuran. The

organic layer was washed with 1 N hydrochloric acid and



stirring at RT for 6 hr, the reaction m xture was concentrated in vacuo.
The resultant residue was purified 10 by preparative chromatography
(Eluent: chloroform/ nethanol / acetic acid =20/ 1/ 0.1) to give the
title conpound (79.5 ng). [0330] Exanpl e 3-1:

5- ( 2- Chl or o- 4- met hyl phenyl car bamoy1) - 4- 453 4- cycl opr opy1-5-[ 3- ( 2, 2-

di met hyl propyl ) cycl obutyl ]i soxazol -3-yllvaleric acid [0331]

(3-1-1)3-(2, 2-Di net hyl propyl ) cycl obut anecar boxylic acid OH H3CH3C H3CH3C
H3CHC 281 (10 g), tetrahydrofuran (100 nml) and _6 N hydrochloric acid (100
nL) were nP¥éds To-here Arkedr ©VRss BagReds Hifc s(ddage at The tafeiuR e.
The m xture was stirred at 70 C overnight. After an addition of 6 N

hydr ochl or setlieice armP Sinaesed, affe anst e wesklirdter edmpTheihgl thtet e was
extracted with ethyl acetate (150 ni, 100 nmL). The organic |ayer was washed
with brinetftde rbonpouhen wirsi egedven shdi maxgulstatre. The sodi um sul fate was
filtered off and the filtrate was concentrated in vacuo to give the title
10conpound [02216 g) as a crude product. 1 H NWVR (400MHz, DMSO- d6) 0. 82(s,
9H), 1.34(d, J = 7.25Hz, 2H), 1.81-1.90(m 2H), 2.19-2.29(m 2H)

2. 40- 8. 49( ikl -52. 8T<2£960nylH) , B2, (@2hr-oubhldi@ddylsilanyloxy) -3 -

formylvalerate
O
PgC\N OTBDPS H OTBDPS
! —_—
AN G i
O CH; @ O CHJ*®
tert-Butyl 5- (tert-butyldiphenylsilanyloxy) -3-

methoxymethylcarbamoylvalerate (4.61 g) and tetrahydrofuran

10 (60 mL) were mixed. To the mixture was added dropwise
diisobutylaluminum hydride (1.0 M in toluene) (13.1 mL) at
-78 °C. The mixture was stirred at -78 °C for 1.5 hr. To
the mixture was added dropwise acetic acid (0.515 mL).
After an addition of aquéous Rochelle salt at —26 °C, the

15 mixture was extracted with ethyl acetate. The organic
layer washed with water, then dried over magnesium sulfate.
The magnesium sulfate was filtered off and the filtrate was
concentrated in vacuo. The resultant residue was purified
by silica gel column chromatography (Eluent: ethyl acetate

20 / hexane = 1 / 25) to give the title compound (2.60 g).
[0322]

(A-27-6) tert-Butyl 3-ethynylhexanoate



15(B- 1- 2) 5- ( 2- chl or 0- 4- net hyl phenyl car banoy1) - 4- { 4-

cycl opropyl-5-[3-(2, 2-di net hyl propyl ) cycl obutyl]isoxazol -3- yl}valeric acid
The title conpound (318 ng) was prepared by using 3-

(2, 2-di met hyl propyl ) cycl obut anecar boxylic acid prepared in 20 the step
(B-1-1) described above according to the2%tep described in Exanple A-53
(A-53-8) and the subsequent steps . [0333] Exanpl e A-85:

4- (2- Chl or o- 4- et hyl phenyl car banoy1l) - 3-
25{4-cyc|oprqul-S-[B-(Z-ethylbutyl)cyclobutyl]isoxazol-3- yl } but anoat e
sodi um 4- (2- Chl or o- 4- net iyl ghenyl car banmoy1) - 3- {4egycl opr 1-
5-[3-(2-ethy P Sbut yl i s azplo-37yl } but anoi caci d . yS and
ethanol (1 i) (werge nixed. +To #;he "wi'xpure was added aqueous hbso@hym
hydr oxi de (0.05 ﬁu;c t ice tenpenatygpe. The mixture was stirrea<%h ice
tenperature 20 nPn. cHarid then the sol veht was evaporated to gi%ve Ghe’title
conpound (30.4 ng) as a crude product. 10[0334] Exanple A-78 The
conpound i seatt-ppitgal exanpl e of coMAWIES BMIENIRIIHHEH IS 03k oxy) -3 -
cycl oal kyl ene group which may be substituted with the sane or different 1
to 5 substitbyapivaseleeted 15{s opp G oupy)A, forgexapr| e, cyclohitane 51 ng.

oxopropyl)phosphonate (0.899 mL) and methanol (22 mL) were
5 mixed. To the mixture was added potassium carbonate (1.31
g) at ice temperature. After stirring at RT for 2 hr,

saturated aqueous sodium bicarbonate was added to the

reaction mixture at ice temperature. The mixture was
extracted with ethyl acetate. The organic layer was washed
10 with water and brine, then dried over magnesium sulfate.

The magnesium sulfate was filtered off and the filtrate was
concentrated in vacuo. The resultant residue was purified
by silica gel column chromatography (Eluent: ethyl acetate
/ hexane =1 / 70 - 1 / 50) to give the title compound
15 (1.12 g) .

[0323]

(A-27-7) tert-Butyl 5-(tert-butyldiphenylsilanyloxy)-3-[5-
iodo-1-(3-isobutylecyclobutyl)-1H-[1,2,3]triazol-4-

yllvalerate

3 i _
o OTBDPS N, H,C N,,"erl
He _ OTBDPS
o\ﬁcm + 3 —_— i
0._CH
I e 40 o
20 O CH;

tert-Butyl 3-ethynylhexanoate (1.10 g), the solution
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of 1-azide-3-isobutylcyclobutane in tetrahydrofuran which
was prepared in the step (A-27-4) as described above, and
tetrahydrofuran (20 mL) were mixed. To the mixture was
added N,N-diisopropylethylamine (0.878 mL) , N-
bromosuccinimide (493 mg) and copper(I) iodide (528 mg) at
ice temperature. The mixture was étirred at RT overnight.
The reaction mixture was filtered, and the filtrate was
concentrated in vacuo. After an addition of agueous 10
w/w % ammonia to the resultant residue at ice temperature,
the mixture was extracted with ethyl acetate. The organic
layer was washed with water and brine, then dried over
magnesium sulfate. The magnesium sulfate was filtered off
and the filtrate was concentrated in vacuoc. The resultant
résidue was purified by silica gel column chromatography
(Eluent: ethyl acetate / hexane = 1 / 40 - 1 / 12) to give
the title compound (353 mg).

[0324]

(A-27-8) tert-Butyl 5-(tert-butyldiphenylsilanyloxy)-3-[5-
cyclopropyl—l—(3—isobutylcyclobu£yl)—1H?[l,2,3]triazol—4-

yllvalerate

c ~ CH
e Neyy e S el Ney
? Nz OTBDPS . O>K;ffCH3 : N~ OTBDPS
+ 5-0 CH —
l O CH, <j/ : OW<CH3
o o™ o CHh

tert-Butyl 5-(tert-butyldiphenylsilanyloxy)-3-[5-iodo-

1- (3-isobutylcyclobutyl)-1H-[1,2,3]triazol-4-yllvalerate



[ 0335] Exanpl e A-65 The conpound is a typical exanple of conpounds wherein
5 Ye is nonocyclic heteroaromatic group which nay be substituted with the
same or different 1 to 5 substituents selected from G oup A wherein the
nmonocyclic heteroaromatic ring consists %)_y carbon atons and the same or
different 1 284 to 4 hetero atons selected fromnitrogen atom oxygen atom
and sul fur atom and is 3 to 7-nenbered, for exanple, thiazole. 0 01-1Br
"CO2Et Lawesson' sReagen, 0 - N t OTBDPS NH2NI S4A, Et OH TBAF, AcOHPH30- NOH

TEIVI PO, NagiQ2, Nadl Q- N HRO, THEHC, Bhospiiabie buf ety NEQY 143G 1 11 002k

[1,3,2]dioxaborolane (0.16 mL), tripotassium phosphate (403
mg), N,N-dimethylacetamide (3.4 mL) and water (0.85 mL)
were mixed. The mixture was degassed by bubbling argon gas.
5 To the mixture was added PdCl, (PPhs), (50 mg). The

mixture was stirred at 80 °C for 1 hr. To the reaction
mixture was added ethyl acetate at ice temperature, and
then the mixture was filtered. The filtrate was washed
with water and brine, then dried over magnesium sulfate.

10 The magnesium sulfate was filtered off and the filtrate was
concentrated in vacuo. The resultant residue was purified
by silica gel column chromatography (Eluent: ethyl acetate
/ hexane = 1 / 20) to give the title compound (238 mg).
[0325] |

15 (A-27-9) tert-Butyl 3-[5-cyclopropyl-1-(3-

isobutylcyclobutyl) -1H-[1,2,3]triazol-4-y1l]-5-

hydroxyvalerate
H,C & N=N | H.C & NN
? w"‘ _ OTBDPS : wN — OH
—_—

O\[<CH3 O\’<CH3
o) CHSHS : o) CHSH3
tert-Butyl 5- (tert-butyldiphenylsilanyloxy) -3-[5-

20 cyclopropyl-1- (3-isobutylcyclobutyl)-1H-[1,2,3]triazol-4-

yl]valerate (233 mg) and tetrahydrofuran (3.0 mL) were

mixed. To the mixture were added tetrabutylammonium



[0336] Exanple A-8 | Cl H3C H3C H3CCH, CH,

10

15

20
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fluoride (1 M in tetrahydrofuran) (0.444 mL) and 80 v/v %
agueous acetic acid (0.045 mL) at ice temperature. The
mixture was stirred at RT overnight. After an addition of
brine at ice temperature, the mixture was extracted with
ethyl acetate. The organic layer was washed with brine,

then dried over magnesium sulfate. The magnesium sulfate
was filtered off and the filtrate was concentrated in vacub.
The resultant residue wés purified by silica gel column
chromatography (Eluent: ethyl acetate / hexane = 1 / 2) to
give the title compound (107 mg) .

[0326] |

(A-27-10) tert-Butyl 3-[5-cyclopropyl-1-(3-

isobutylcyclobutyl) -1H-[1,2,3]triazol-4-yl]-5-oxovalerate

3 N=
H,C NN
> OH

O\KCHs
CH
CH;

3

O\[<CH3
H
0O CHS’ 3

tert-Butyl 3-[5-cyclopropyl-1-(3-isobutylcyclobutyl) -
1H-[1,2,3]triazol-4-yl] -5-hydroxyvalerate (106 mg) and

chloroform (1 mL) were mixed. To the mixture was added

Dess-Martin reagent (130 mg) at ice temperature. After
stirring at RT for 1 hr, saturated aqueous sodium

bicarbonate and ethyl acetate were added to the mixture at
ice temperature. The mixture was extracted with ethyl

acetate. The organic layer was ‘washed with saturated



289 H3Cr 0 CH2C 2t BuOH, H2Q0 143C CH30",..CH3 Rit [ 0338] Exampl e
A- 32 The conpound is a typical exanple of conpounds wherein 5 Yc is C1_6
al kyl ene group which nay be substituted with the same or different 1 to 5
substituents selected fromGoup A for exanple, Cl-6 al kylene group
substituted with methyl group. 278

agueous sodium bicarbonate, water and brine, then dried
over magnesium sulfate. The magnesium sulfate was filtered
off and the filtrate was concentrated in vacuo to give the
title compound (106 mg) as a crude product.
5 [0327]
(A-27-11) Mono-tert-butyl 3-[5-cyclopropyl-1-(3-

isobutylcyclobutyl)-1H-[1,2,3]triazol-4-yl]lglutarate

O

,N:N

/
O

O\I<CH3 OW<CH3
H CH
CH? 3 CH, 3

o]

tert-Butyl 3-[5-cyclopropyl-1-(3-isobutylcyclobutyl) -

10 1H-[1,2,3ltriazol-4-yl] -5-oxovalerate (106 mg) ,
tetrahydrofuran (1 mL) and water (0.2 mL) were mixed. To

the mixture were added sodium dihydrogenphosphate (48.8 mg)

and amidosulfuric acid (36.8 mg) at ice temperaﬁure.' The
mixture was stirred at RT for 5 min., and then to the

15 .mixture was added dropwise a solution of sodium chlorite
(39.8 mg) in water (0.2 mL) at ice temperature. After
stirring at RT for 1 hr., aqueocus sodium thiosulfate and

brine were added to the mixture at ice temperature. The
mixture was extracted with ethyl acetate. The organic

20 layer was washed with brine, then dried over magnesium
sulfate. The magnesium sulfate was filtered off and the

filtrate was concentrated in vacuo the title compound (111



H3C H3 290 291 1) BnBr KCH ‘di oxane 1-13C 2) NaOHag. MeOH , Ph
HNt - 10Bn ) 7-0CH30-rt OH3Q\J ,Ph N s-1 0-0 WSC HCI 0
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mg) to give as a crude product.

[0328]

(A;27—12).tert—Butyl 3-[5-cyclopropyl-1-(3-
isobutylcyclobutyl) -1H-[1,2,3]triazol-4-y1l]-4-(2,4-

dimethylphenylcarbamoyl)butyrate

0._CH
3 O._CH
Mono-tert-butyl 3—[5—cyclopropyl—l—(3—

isobutylcyclobutyl) -1H-[1,2,3]triazol-4-yl]lglutarate (106
mg), 2,4-dimethylphenylamine (0.0356 mL) and DMF (1 mL)
were mixed. To the mixture were added HOBt- H,O (48.2 mg)

and WSC*HCl (60.3 mg) at ice temperature. After stirring

at RT overnighﬁ, saturated aqueous sodium bicarbonate was
added to the reaction mixture at ice temperature. The
mixture was extracted with ethyl acetate. The organic
layer was washed with water and brine, then dried over
soaium sulfate. The sodium sulfate was filtered off and
the filtrate was concentrated in vacuo. The resultant
residue was purified by preparative chromatography (Eluent:
ethyl acetate / hexane = 1 / 2) to give the title compound
(105 mg) .

[0329]

(A-27-13) 3-[5-Cyclopropyl-1-(3-isobutylcyclobutyl)-1H-

[1,2,3]triazol-4-y1l]-4-(2,4-dimethylphenylcarbamoyl)butyric



DVAP CHCI 3 [ 0339] 292 The conpound is anot her typi cal
exanpl e of conpounds wherein Yc is Cl1_6 al kyl ene group which nay be
substituted with the sane or different 1 to 5 substituents selected from
Goup A for exanple, C _6 al kylene group substituted 5with nethyl group.

NH Tf OH CC13-1-0"--'"13h H31 Et20 , SO3 Et SNPh3P ' if EO t
acid
CH, y e &
H,C
3 _4§_,4<:>»—N - e oH, o,
Ton,
tert-Butyl 3-([5-cyclopropyl-1-(3-isobutylcyclobutyl)-
1H-[1,2,3]triazol-4-yl] -4-(2,4-

5 dimethylphenylcarbamoyl)butyrate (100 mg) and éhlorofdrm
(0.8 mL) were mixed. To the mixture was added
trifluorocacetic acid (0.2 mL) at ice temperature. After
stirring at RT for 6 hr, the reaction mixture was
concentrated in vacuo. The resultant residue was purified

10 by preparative chromatography (Eluent: chloroform /

methanol / acetic acid = 20 / 1 / 0.1) to give the title
compound (79.5 mg) .
[0330]
Example B-1: ©5-(2-Chloro-4-methylphenylcarbamoyl)-4-
15 {4-cyclopropyl-5-[3-(2,2-

dimethylpropyl) cyclobutyl] isoxazol-3-yl}valeric acid

[0331]
(B-1-1) 3-(2,2-Dimethylpropyl) cyclobutanecarboxylic acid
0 o
OH COH
H,C —_— H.C
H.C H,C
H,C H,C

20 3-(2,2-dimethylpropyl) -1-cyclobutenecarboxylic acid



H3C CH, HC CHO PhOPh,,, O ...)<,...,---,--CO Et DNBO CH2Cl 2 NaBH4 CoC
6H20 MeOH, DMF 0 oKNH Ph WBC HCI DNAP CHCI3 cat. KOBuO-CH O
Tol uene" 002t su 295 Boc20
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(10 g), tetrahydrofuran (100 mL) and 6 N hydrochloric acid

(100 mL) were mixed. To the mixture was added zinc (30 g)

‘at ice temperature. The mixture was stirred at 70 °C

overnight. After an addition of 6 N hydrochloric acid and

water , the mixture was filtered. The filtrate was
extracted with ethyl acetate (150 mL, 100 mL). The organic
layer was washed with brine (100 mL), then dried over
sodium sulfate. The sodium sulfate was filtered off and
the filtrate was concentrated in vacuo to give the title
compound (11.6 g) as a crude product.
' H-NMR (400MHz, DMSO-d6) 0.82(s, 9H), 1.34(d4, J = 7.25Hz,
2H), 1.81-1.90(m, 2H), 2.19-2.29(m, 2H), 2.40-2.49(m,1H),
2.87-2.96(m,1H), 12.02(brs,1H)
[0332]
(B-1-2) 5-(2-chloro-4-methylphenylcarbamoyl) -4-{4-
cyclopropyl-5-[3-(2,2-dimethylpropyl)cyclobutyl] isoxazol-3-
yl}valeric acid

The title compound (318 mg) was prepared by using 3-
(2,2-dimethylpropyl)cyclobutanecarboxylic acid prepared in
the step (B-1-1) described above according to the step
described in Example A-53 (A-53-8) and the subsequent
steps
[0333]

Example A-85: 4-(2-Chloro-4-methylphenylcarbamoyl) -

{4-cyclopropyl-5-[3-(2-ethylbutyl)cyclobutyl] isoxazol-3-



I N NaOHag HOOCy-." OH NH2 OHNHBoc CH3CN L- Honopseri ne TBDPS- c inid.
(Me0) MeNH HCI Et 3N WC NCI HOBt H20 HOOCOTBDPS NHBocDMF CH O (11 3
.1,...."----0TBDPS 1 CH3 NHBoc CHCl 3
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vl}butanoate sodium

4—(2—Chloro-4—methylphenylcarbamoyl)—3—{4—cyclopropyl—
5-[3-(2-ethylbutyl)cyclobutyl]isoxazol-3-yl}butanoic acid
5 (28.9 mg) and ethanol (1 mL) were mixed. To the mixture
was added aqueous 1 N sodium hydroxide (0.0577 mL) at ice
temperature. The mixture was stirred at ice temperature 20
min., and then the solvent was evaporated to give the title
compound (30.4 mg) as a crude product.
10 [0334]
Example A-78
The compound is a typical example of compounds wherein
Y® is Cs3.10 cycloalkylene group which may be substituted
with the same or different 1 to 5 substituents selected

15 from Group A, for example, cyclobutane ring.




1) Br CH2COQx Buyi Pr 2NEt CH OCH3CN | 3 OTBDPS 2) Boc20, 1Pr 2NEt O,
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[0335]
Example A-65
The compound is a typical example of compounds wherein
5 Y" is monocyclic heteroaromatic group which may be
substituted with the same or different 1 to 5 substituents
selected from Group A wherein the monocyclic heterocaromatic

ring consists of carbon atoms and the same or different 1



296 [0341] Preparation of Exanple A-86, A-87, A-88, and A-89 297
H3002C, CO2CH3 , Ph3PCH3Br (1. 2eq. )H3CRC K& Bu (1. 2eq. ) )...- THF, ref
| ux, 45mi n. 9-Borab i cyc 1 COR2CH3[3. 3. 11 nonane (2eq. ) 30%

1202 NaOAc/ H20
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to 4 hetero atoms selected from nitrogen atom, oxygen atom

and sulfur atom, and is 3 to 7-membered, for example,

thiazole.

0-~N NH4Cl, WSC HCI CH. o
)

3
v OBn . =N
wc—(\/<>/«/\f\ o~ ggt:t H20 He (08

© DME = 0

TBDPS-cL, Imidazole oy

Hz(1atm), PAC g o ~d N OH  nmE CH, O-N
K 2aaN e ( N ._OTEOPS
S, ~
MeOH, THF, 2NHClagy \(NHz
o

o)

Lawesson" sReagant 4 \\ oTBDPS 00 Et wz/\?/ OTBDPS
/\i(( MS4A, ELOH
\)\co Et
TBAF, AcOH . Pk /S’\ N on TEMPO,NaCIO2,NaCiOag  CH, o-N
H20, THF H \'O/Z/\C\' Phosphate buffer, MecN H.¢ ~{ & coH
S - A S
-1 /
s
CoE o0, gt

HA @
CH, —< >‘
o H;,C”K/CVZ)T«( 1NNaOHag, CH, oW H—@”C’%

EtOH, THF HCJ\J\/ o

WsC Hel e e [ o B¢
HOBLH20 sv)“co £t Nen
DMF '

S~ COH

[033¢6]

Example A-8



0 Racemic form THE, 0C-4 r t overnight Imdazo | e (1. 2eq. )113CO2C,
H3CO2C, CO2CH3 TBDPSC | (1. 2eqg. ) C2CH3 2N NaDHHO2C, CO2CH3 (1. 1eg-
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cHa2eR O/\ @ TCH ' . P-H?J\H3 /L <‘L Y e’
hd 0o
Pac o ) MeNHOMe HCI o </ 3
Ho e = HOBt H2O SR . NS
HO N~ ‘Si\KCHa gvs; HC! » Hsc'°~NJ\‘/\/°‘5i CH,
HeOH o CH Lo "<\_/ P _— - R T o
. 8 \I‘L‘o o — DMF ’ CHQO o ‘
H,C , HC
- H,¢
HC O. i_. CH
3 Br 3
War , BuLi O\gHCHS H2NOMe HCl
3
et et
Py, MeOH
THF H,C J\ Na2504
o] (o]
HZC”\CHJ
CH,
CH, o.
O-
CH H.C N Sl
\GCHS el s 3 %CH:«
CH, —_— CH,
| 0
o
Hzc’f\CH H,C~]~CH,
3 .
CH, CH,

CH

3
P O
B * K3PO4, PACIZ(PPh3)2 I O-N O] CH,
T SPPe::
3 CH,
o)

DMF, H20 : ;L




C2tBu H3C(O. 7 eq. ) H3C nBuLi (2. leq. ) THF, -78C-40C 298 TEMPO (O
3eq. ) NaCl02 (3eq. )CO ,tBukK2C3 (2eq. ) NaC | OCH, 'O N\ .4Mel (2. 5eq.
) CH3CNiDU, r t, 80mi n. Phosphate bufferACH rt, 100m n. HC

287
i cH | NaClO2
TBAF in THF J - OH
30% AcOH € 2 N NaHCO3 NaH2PO4
- . N Dess-Martin  H2ZNSO3H
THF ° H,C CHCI3 ‘ THF
o CH, ~ H20
" “cH,
CH,
e CH, 0y Oy -OH CH,
? N\ HOBtH20 g
WSC HCI
O —_—
;\Hﬁ(CHa DMF
0770 ey,
CH o
TFA 3 O-N O._N
H,C \
N\ ,
CHCI3 CH,
B
0~ "OoH
[0337]

Example A-10



1130 H2ZNCH3 (1. 1 eq. ) W0 FIC 1 (1. 2eq. ) HOBt 1120(1. 2eq. ) DWF, rt,
overnight Separating with Chiral colum AD (EtOH solvent) The above 4
stereoi sonmers were isolated and purified by recycle preparative HPLC
(EA-86, EA-87, EA-88, EA-89 in 5the order of retention time from shortest
to longest). The condition for the purif#8&tion was as follows: Instrument:
recycle preparative HPLC LCI908 type (Japan Anal ytical I|ndustry) Colum:

DAl CEL CHI RALPAK AD 2cntpx25cm 10Mobi | e phase: ethanol 300 Fl ow rate:
7.0nL/ mnutes Detection: UV (254nn) Each of the isolated and purified

st er eoi somer HkaSH; 5 anal yzed bgnusing a chiral colum. The retention tine
of EA-86 (a RSt Ry | a e A-86) was 11.7 mnutes. The retention
ti me of conpound th ster of Exanple A-87 0)) was 12.0

m nutes. The retentio of und EA-88 (a nethyl ester of Exanple

A-88) was 14.5 0
OH
Phgp4\[(oan :g(OH)Z e
chwo o H.C P 0 3 MOH
s —_— TN E—— T
= CH, H H:C o THF Tom 0
CHCI3 :
' CH3ONHCH3
WSC HCI ~CHy DIBAL CBré, PPh3 Br

(o]
HOBt H20 1
HsCMN\CH HSCMB
H.C 3 H,C r

DMF ¥ CH, o) CH2CI2 CH2CI2 *” CH,



10m nutes. The retention tinme of EA--89 (a nmethyl ester of Exanple A-89) is
15.7 m nutes. The condition for the analysis using the chiral colum
was as foll ows: I nstrunent: HPLC System Shi madzu Hi gh

per f ormance 15liquid chronatography Prom nence Col umm: DAI CEL CH RALPAK AD
0. 46¢crwx25cm Col unm tenperature: 30C Mob#f@ phase: et hanol Flow rate:
0.5nmL/ m nutes 20Detection: W(254nm 301 (Compound EA-86, EA-87,

EA- 88, EA-89) EA-86, EA-87, EA-88, and EA-89 were hydrolyzed to give 302
The resulting carboxylic acids were analyzed by using a chiral colum. The

retention tine of carb lic acids A-86, A-87, A-88, and A-89 was 8.0
mnutes, 7.0 nmi o (] &plnutes and 11,2 m nutes, respectively. The
opti cal ¥ oen, Lo o
H,C, O N = s—écm
n-BuLi H;C>C(H, H;C*/\/O‘ij/\/ @ CH, Na2C0O3 W CH
0._CH,
THF \fa”a EtOH OB, é
cf“

oKy

>, e, Q
CH CH "
CH O-N s HCJ e o-N CH
¢ N Osi—Cchi

icl HCJ ® \ H
HiC N Oy Ceh, paci2(PPh3)2  HC 1—CH,
i o CH. K3PO4 A o} CHy
CH2CI2 R c>1’°

o

HC O ¥
DMF, H2 . H,C
H"’c:aC/HJ ° . 27 CH,
- O-N H C. CH,
i . OH Dess-Martin  NaCIO, HZNSO3H '*C O-y Ox-OH
1M TBAF s periodinane  NaH2PO4 N
80% AcOH ag 0
B H3CXO CH2CI2 tBuOH, H20 0
THF H,C CH, o) CH
c@W
H,
»mN
H,C CH,
CH
HC H 3 '
H,C CH
O~ ~-N O, N HC3 3 H CH3
WSC HCl g 3 0~y O N
HOBt H20 CH,  25% HBr g
o - CH
DMF CH3 AcOH °
H3 OH
3
[0338]

Example A-32
The compound is a typical example of compounds wherein
5 Y® is C;.s alkylene group which may be substituted with the
same or different 1 to 5 substituents selected from Group 2,
for example, C,.¢ alkylene group substituted with methyl

group.



Spurity thereof was >99.5 96 ee, 7lee, >99.5ee, and 89 Ps- ee,

respectively. The condition for the analysis using the chiral colum
was as foll ows: | nstrunent : HPLC Syst em Shi nadzu Hi gh
performance 10l i qui d chromat ography Pr om nence Col um: DAI CEL CHI RALPAK
AD- 3R 0. 46 cm px15 cm Col urm t enper at ur e2240C Mobi | e phase: (A

solution) 10 nM phosphate buffer (pH=2.6), (B solution) acetonitrile
15Conposi ti on of Mobile phase: A solution : B solution = 30 : 70 Flow rate:
0.5mL/ mn Detection: W (220nm [0342] 20Preparation of Exanple A-112,
A-113, and A-118 Separegi pg sth Chiral colum AD (EtOH sol vent) A
purification piche dui@eNb | e preparative HPLC gave EA-112, EA-113, and
EA- 118 whi cqup @;p;tl onmer(s) of EA-112 and enantioner(s) of
EA-113. 5The condi téqan ('E%é_pe pufification was as foll ows:

I nstrunent: recycle a Ive HPLC LC908 type (Japan Anal ytical Industry)
Col um: DAI CEL CHI RALPAK AD 2cntpx25cm Mobi I'e phase: ethanol 10Fl ow rate:
7.0/ mn




" was 14.9 m nutes.
A-113) was 16.2 m nutes.

304 Detection:

colum. The retention tinme of EA-112 (a nethyl
The retention tinme of EA-113 (a nethyl

w (254nm) Each compound was anal yzed by using a chiral

ester of 5 Exanple A-112)
ester of Exanple
The retention ti9rre of EA-118(a nethyl ester of

Exanpl e A118) was 19.4 m nutes.
using the chiral colum 10was as foll ows:

The condition for the analysis
I nstrunment: HPLC System

Shi madzu Hi gh perfornmance |iquid chromat ography Prom nence Col utm: DAI CEL

CHI RALPAK AD 0. 46cnpx25cm Col um terrper ature:

30C 15I\/bbi | e phase: et hanol

Flow rate: 0.5nL/ min Det Pgn UV (254nm) 305 bon/I ic acids
A-112, A-113, &Hd , i sTEAm xtureC'cbjc ermNtl 12 and
enant i omer (8¢ A 3
OLch, COH
O CH, o}
_Ph
1) BnBr f\l
)Ko“ oB "o g o OB:h
dioxane CH, O-N n o H,C S g
—_—_— H3C N : N/\‘ .
2) NaOHa o r°
oo COH WSC HCI o
DMAP
CHCI3
LHMDS CH, o© OBn LiOH H20 CH N OBn
HMPA-THF H.C N _Ph H202aq 3 )
3 Z H,C N
/'\[
Mel H,C N)fo THF H,C” CO,H
o a H20
, _ ' H2 (1atm) ' OH
Mel CH,  oN (OFn Pd/C CH,  ON
\ \
> ‘H,C N H,C N
K2C03 H,C” CO,Me THF, MeOH H,C” "CO,Me
DMF
CH,
1) DMP HN
NaHCO3
e s i “@;?*P C
2) NaCl02 3
NaH2PO4 H,C” 'COMe  wsc Hel H,C”CO,Me
H2NSO3H HOBt H20
THF, H20 DMF
H CH,
25% HBr-AcOH o N \@\
)
H,C COH
[0339]

Example A-52



306

enantioner(s) of A-112 and enantioner(s) of Al13,

Conpound EA-112, EA-113, and EA-118 were hydrol yzed to give
carboxylic acids A-112, A-113, and A-118 which is a mxture of

Preparati on nmethod of Exanple C series 307 [0344] Exanple 0-1 [fl
[0345] Exanple C - 2 308 292

187] d

The compound
wherein Y° is Ci.
with the same or
from Group A, for

with methyl group.

is another typical example of compounds
alkylene group which may be substituted
different 1 to 5 substituents selected

example, Ci.4 alkylene group substituted

respectively. 5[0343]

L



[0346] Exanple D-1, D-3 Preparation method for Exanple D series A
m xture of the Weinreb am de internedi ates as showed bel ow was separat ed
into cis-isomer and trans-isoner thereof through the purification by silica

gel colum chr omat ogr aphy. 310 C ..---.N
293
H CH,
O"}‘ O N
CH, N CH,
H,C COH
H,C” CH,
NH . TfOH
H,C_CHs ~ CH
H.C
HO\)S(O\CHJ Cu ) PhVOWO\CH LiBH4 b Hwo;.{
o Et20 5 TE h O
SO3 Py -~ OEt '
Et3N Ph3P/\[( H.C. CH
H,C CH (o) Ph. O° 3
————  Ph_O b . ~ CO,Et
PMSO, CH2CI12 ! Toluene
NaBH4
CoCl 6H20 HC CH 1N NaOH HC_ CH,
thowco Et EtOH tho\)vco,l-i
MeOH, DMF 2
e
O/LKNH
— o 0
9 0o
/ /U\ )k
Ph
0" N OBn N N OBn
- o HC oH, _B coss o\_j” HC CH,
7 . THF %
‘I'DV;:PHC_:l PR pn’ CO,tBu
CHCI3
. [o) 0 (‘:H3
PdIC J cat. KOtBu o CH,
_— .~ o N OH
THF - [HC cH, Tol - 0
_ . 7 Scosu oluene co 8

CH, ~Br
TBDPS-Ct
L AT o 0

n-BuLi imidazole = OTBDPS
- . é OH CH 7 ucd on
H,C Co,tBu HC CO,tBu
NH20M HSC‘o‘lN
e -
Hel = OTBDPS icl o-N
4 CH N
CH, H,C CH, 3 ; OTBDPS
MeOH, Pyridine H,C I [H,C CH,
RC CO,tBu cH2CI2 :

CO,tBu



Cl [0347] Preparation of Exanple A-106 and A-105 [0348] 5Exanpl e A-106
[ 0349] Preparation of Exanple A-105 311 [0350] Preparation of Exanple

A-110 [0351] 312 for exanple the follow ng,
construed as limtative.
Compound of Exanple A-130 ng

NH20OMe

HCl OTBDPS ICl
e — e o W oreoes
MeOH, pyridine
CO,tBu CH2CI2 coBu
[ o~ CH 1M TBAF
/k\/l:j/ijgkz/ﬁfK/\OTBDPS 80% AcOH aq CH
3
HCCH
DMF, H20 CO,tBu
PACI2(PPh3)2 co,t8u
K3PO4
in ohe m N,
Dess Martin  NaCIO, H2NSO3H Z OCH,
periodinane NaH2PO4 H,C CH,
HCCH
CHzCI2 tBUOH, H20 Toluene MeOH cO,tBu
CO,tBu
CH
CH,
TFA o-N o WSC HCl 0-N
—_— . GH, N CH, HOBt H20 $
H,C CH , CH,
CHCI3 H,C .C CH, co e
CO,H DMF HO o,
CH

——————

H,C
AcOH

[0340]

Example A-9

HCI

: .O H 3
25% HB N \[:E]\
r
’ - CH, N CH,

but whi ch shoul d not be

For mul ati on exangl e 1 (Preparation of capsule) (1)



5(2) Mcrocrystalline cellulosel0 ny (3) Lactosel9 ng (4) Magnesi um
stearatel ng (1), (2), (3) and (4) are mxed and filled in a gelatin
capsule. 10 Forrmul ati on exanple 2 (Preparation of tablet) (1) Conmpound of
Exanple A-1 (2) Lactose (3) Corn starch 15&4) Carnel | ose cal ci um (5)
Magnesi um stearate 10 g 50 g 15 g 44 g 129 The entire anounts of

(D, (2)and (3) and 30 g of (4) are mxed with water and dried in vacuo and
t hen granul ated. The granul ated powder is mxed with 14 g of (4) and 1 g of
20 (5) and tableted by a tableting machine. In this way, 1000 tablets can
be obt ai ned, ﬁ%%h of mhﬁﬁg%;;ntains 10 ng of Conpound of Exanmple A-1

0352] Biolo a ar | 0 al effects of the typical conpounds
gf ] g FT65§ y ma&g(\gms_ yp np

NH, NHBoc
L-Homoserine CH3CN
(MeO)MeNH HC!
Et3N
WSC HCI
TBDPS-CI - HOBt H20
imid. HooC OTBDPS il
—_— Y~ —_— O\N OTBDPS
CHCI3 NHBoc DMF ;
CH3 NHBoc
1)BrCH2C00tBu,iPraNEt CH. ©
CH, © CHICN o OTBDPS
TFA/CHCI3 [ 2)Boc20,iPr2NEt “N
- OTBDPS )
—_— N v CH, N
CH, NH COOtBu
boc
HC._cn, o ch—-o\N
H2ZNOMe HCI,Na2504 !
o P OTBDPS pyr.,MeOH ~ OTBDPS
N CHJ N
) H.C boc™ —_— boc
Br 3 COOtBu H,C COOtBu
—_—Br
H,C CH,
H,C—HBCH,
0.
12,CH3CN WOTBDPS BA CH, o-N OTBDPS
—— > HC | N H,C S
boe ™ oot M
boc  cootau
TBAF,THF DMP,NaHCO3
O%AcOHaq W CHCI3 /K/O?)\(Y
boc
boc COOtBuU COO0tBu
H,C
NaCl02,NaH2PO4 HNN WSC HCI
H2NSO3H, THF/H20 CH, gk‘ o CHy HOBt H20
Fa,

-, hC Ny OH
boc ooty
b°° COOtBu
TFA/CHCI3
W @CH HCI/dox/CHC!3 H, 9
COOH

COOH



313 the present invention were observed. [0353] In vitro assay of
inhibitory effect against RORy transcriptional activity 5lnhibitory effect
of test article on transcriptional activity of RORy was neasured by neans
of the follow ng luciferase reportor gene assay. A cDNA encodi ng
hunman and mouse RORy |igand bindi ng domaf#®(LED) were obtai ned based on the
reported sequences 10 (CGenebank assecci on nunber and sequence: human, NM
005060. 3 and from Ser253 to Lys518; nouse, NM 011281.2 and from 11e251 to

Lys516). The cDNA of human RORy or nmouse RORy was incerted into
pFA- CW vedf3r (St r at egene), which expresses GAL4- DNA 15bi ndi ng domai n
fusion protein. The resulting plasmds are hereinafter referred to as

GAL4- hRORy Byle@psyriad 1 QGAIEAAmRARY Api&dsniAt,8 Tedpeft i eald) A-89 Human or
mouse GAL4- RORy plasmd was transiently cotransfected into Chi nese hanster
ovary cells (CHO cells) 20with pA.5-Luc plasmd, a reporter plasmd

expressing firefly luciferase depending on GAL4. Transl T CHO
transfection reagent (Mrus) was used to co-transfect hunman or nobuse
GAL4- RORy plasmid into CHO 25cells with pG.5-Luc plasmd. 314 . One

day before the assay, CHO cells were suspended in HAM F-12 Nutrient nedium
containing 10 v/v % fetal bovine serumand seeded at 6 x 106 cells per 175
cn2 cell culture flask. S5Fifty four micro litters of Transit-CHO reagent
was added into a 15 ML tube containing 1.16 m of HAM F-12 Nutrient nedi um
wi t hout fetal bovine serum and incubated at roomtenperature for 10 mn. A
total 36 uL plasmd solution containing the GAL4-



10 hRORy plasm d (400 ng), pG.-Luc plasm d (9000 ng) and pcDNA3 plasnmd
(8600 ng) were added into the tube and m xed gently. In case of
nouse assay, the GAL4-nRORy plasmd (250 ng), pG.-Luc plasmd (9000 ng) and
pcDNA3 plasm d (8750 ng) 15were added. The m xture was incubated at room
tenperature for 10 nin. Ni ne nmééro litters of CHO Mbj o Reagent
was then added into each tube and m xed gently. The m xture was i ncubated
20at roomtenperature for 10 mn. The resultant transfection reagent
was applied to the cell culture. After incubation at 37 C., , 5COQ2 for 4hr,
t he transfect'ed CHO cells were harvested byﬁamﬂaypsln treat ment.

25The col | ec‘fa@&@p@z@*s\l\emmmmwspwneﬂa PA. HAME®H: 1.3 Bib&aidut ri gt ,yedi um

suppl emented wi 10 v/ vKBufeeal bovi ne gefum anékepl at ed Intqdﬁmﬂm
384-wel | -white phéate at SWOQ@hgabh§/50uL/v; . T d at
roon1tenperature0for | hour and then furthe |ncubQEE§3%§”B7C 596 CO2 for
3hours. Thenit ést articles were dISSg|ng in dinet yl sul f oxi de ( DMSO)
to obtain a concentration of 10 nmol/L. The resulting solution was dil uted
wi th the nmediumjust before use and added to the cells in the plate to

prepare 8 10different c ns wdoct hecsest ,anticle. e f|
concentrat i oncod, Emﬁﬁhw%%% ?( %@q%AH?Qr e ggdﬁ?@ég)of P%Q

the cells were i ed—at—376—59% CO2 g%}———————»-
%}ES DME, rt, 5. 5h e0H, THF

TBDPSO rt, overnight

3artlcles,

Ho TBDPSO
He 0 2N Na0
MeQNHke - HC| TN co,CH, (1.5§qﬁ> N"7 CO,H
WCS,DMAP.:PrZNEE:V H.C-0 ST H,C— -0
CHCI3. rt ’ S g
. rt—75°C
TBDPSO TBDPSO
Koo o]
Hac%/ \LBU 0 0
CH, N HC. 1. 01M DIBAL
H3C/ \F:Hs N-—« ‘ CO2tBu (zeq) H"'(/\ COZtBU
. - HSC"O N :
Toluene, TZOOC THF,"78 C—’OOC
TBDPSO TBDPSO
Br
H,C Br

nBuLi (2. Teq. )

Dess-Martine
0 C0,tB
¥ 01 ng e

THF, -78°C—0°C TBDPSO CHCI3 0°c
TBDPSO
CH,
0
CH ,P MeONH2 - HCI (3eq. ) CH, — /! C0,tB
3 = ,00,tBu  Na2003(3eq.) H,C = 2=

H,C = o
EtOH, 80°C, 1. 5h
‘ TBDPSO

TBDPSO



Cell viability was tested by a fluorescence nethod 15usi ng Resazurin

(i nvitrogen). Two days after the addition of the test article,
Resazurin was diluted with culture nediumto make the 20unpl /L resazurin
sol ution. | QuL of the diluted resazurin solution was added
into 20the 384-well-plate. Then, tH@8fl uorescence was neasured

imedi ately at 615 nmwth the excitation wavel ength of 570 nm (Ghr
readi ng). After incubation at 37C, 596CO2 for 2hr, the fluorescence was
measured at 615 nmw th the excitation wavel engff of 25570 nm agai n (2hr

reading). 316 The fl uorescence counts (.2hr r) were cal cul ated by
subtracting the Ohr readi ngs fromthe 2hr readfngs. I: m nescence count
inthe cells treated with O % 5 DWVSO al one fined as 100 % and the
cel | viabilify,jn the test artl cl e %K/Bal cul ate® as a Pex tentage (% - of -
control) basge e(pljl the stal ue o O al oneK3 P04 (4eg. ) IEN the cell
viability |$_7_0_._,/a0r[c SS s lged t hat @Cr@@:@gg aiot iseq & has

cyt ot oxi ci t>CH2(le)RCRy transcription activity t he

i ntracel | ul &C+ucef erase activity usimg’BPeadyLi ﬁeporter Gene Assay
System (Perkin El ner). StedyLite Reagent was diluted five-fold into a
solution containing 10nM Tricine, 0.2 %wv BSA 0.02 %v/v 15Tween-20 to
obtain the lucif erase substrate solution. After the neasurenent of

the cell viability usingpRes
were renoved. T

420480 n, the culture nedia in the 384 well-plate
.Sdhstrate solution was added into each well.
20After the it¥cu rqom tenperature for 10 m nutes, |um nescence of
each well was neasured a merombed e reader. The luciferase
activity derived fromthe | um nescence count in the vehicle-control well
treated with 0.1 % DVBSO

€0,tBuy 1M TBAF €0, tBu

CH, | (1. 2eq.) CH, 4
i G2 —— O
£ THF, 0°C—70°C s A
OTBDPS 40min. o4
,F’é‘,’%é%“qf K2C03 (260.) 00,tB
G102 {3eq. €0,tB eq. - u
NaC10 CH, 0\'$ U el (2. 5eq. S CH, o\rf ‘
—————————— e )
CH3CN chw DVF, rt, 80min. i
Phosphate buffer A OH 0,
rt, 100min, 0 o O
HG
HA CH,
(1.1eq.)
0 WSC - HC! (1. 2e0.)
TFA \ HOBt « H20(1. ZGQ )
(2v)
DMF. rt, overmght
CHGI3 C
rt—50°C, 2h40min. Hy

H oo O
O N
o )
0,
0 CH,



25al one was defined as 100 % and the luciferase activity in 317 the test
article was cal cul ated as a percentage (% - of - control) based on the

val ue of the vehicle-control. EO50 val ue of test article was
calculated by curve fitting with GraphPad Prism 5The | um nescence counts
at the concentration of the test article2@here the cytotoxicity was
observed were excluded fromthe data analysis. The results are shown in
Figs. 42-48. In Figs. 42-48, the values with % is the activity of 10 the
test article which was cal cul ated as a percentage (% - of - control) based
on the value of the vehicle-c ntqpl treated with 0.1 96 DMSO al one (100

' 45) . The activitiespy fNEx ples A-34 and A-41 in human which were
cal cul ated as agper centlage ( o- - control) 15based on the value of the
vehi cl e- cont&gl tr dVBO al one (100 96) were 50 96 and 78
96, respecti vl y dustrla pllcab lity [0354] The present invention is
useful in treating or pre |ng aut oi mune di sease such as rheunmatoi d
arthritis, psoriasis, |nflannatoryHbomeI di sease such as Crohn's disease
and ulceratlve colltls mul tiple scler05|s system ¢ | upus eryt hemat osus,
ankyl osing s E Chi ra) itis, polynyalgla rheumatica, and type |

di abetes; 2 " U ﬁge such as asthma; dry eye; fibrosis such as 318
pul nonary fibrosis and primary biliary cirrhosis; and netabolic di sease
such as di abetes. : HC Ho

H H
CH o ° N—O% 0%’””@‘0“3

CH, 0-N

N
3 \\“ \ S
Wo/4\f4:7/l;§),' " \
0 ' 0

(\\

The above 4 stereoisomers were isolated and purified
by recycle preparative HPLC (EA-86, EA-87, EA-88, EA-89 in
5 the order of retention time from shortest to longest).
The condition for the purification was as follows:
Instrument: recycle preparative HPLC LC908 type (Japan
"Analytical Industry)
Column: DAICEL CHIRALPAK AD 2cmex25cm

10 Mobile phase: ethanol



319 CLAIMS 1. A conpound of formula [I-W: wherein Ra i S

(1) C5_12

al kyl group which may be substituted with the 10sane or different 1 to 5

substituents selected fromGoup A or (2) wherein 320 Ya is

single bond, or (ii) 01_6 al kyl ene groupéogyclic noiety Uis

Flow rate: 7.0mL/ minutes

Detection: UV (254nm)

(i)

Each of the isolated and purified stereoisomers was

5 ' analyzed by using a chiral column. The retention time of

EA-86 (a methyl ester of Example A-86) was 11.7 minutes.

The retention time of compound EA-87 (a methyl ester of

Example A-87 () was 12.0 minutes. The retention time of
compound EA-88 (a methyl ester of Example A-88) was 14.5
10 minutes. The retention time of EA-89 (a methyl ester of

Example A-89) is 15.7 minutes.

The condition for the analysis using the chiral column

was as follows:

Instrument: HPLC System Shimadzu High performance

15 ligquid chromatography Prominence
Column: DAICEL CHIRALPAK AD 0.46cmex25cm
Column temperature: 30°C
Mobile phase: ethanol
Flow rate: 0.5mL/ minutes

20 Detection: UV (254nm)



5(i)C3_7 cycloal kyl group which may be substituted with the sane or
different 1 to 5 substituents selected from Goup A (ii)C5-11 spirocyclic
cycl oal kyl group which nay be substituted with the sane or

different 1 to 5 substituents 10sel ected from G oup A or (i)
C6-20 aryl group which may be substitutedOhith the same or different 1 to 5
substituents selected from G oup A _ Ro is a group selected from
the following (1) to (3): 15(1) Ci1-3 al kyl group which may be substituted
with the same or different 1 to 5 substituents selected fromGoup A (2)
C2_3 al kenyl group which may b substituted with the sarre or different 1 to
5 substituents sel ected front 3% ) (3) C3_ 73 cl oal kyl group.
whi ch may be substitut ed §;ame or dlfferent @ l§ bstituents
selected from Gr@pup A, RGNI 1) dr genc,@tom Ly 2‘)’ C a group;

25Yc is a groqp el L oMt he follw {0 321 (1) single
bond, (2) | ene g p which y ubs |t d with the sanme or
different 1 to 5 substifuyents ected from G oup\ A, N (3) -NRcl -

wherein Rd i s hydrogen atom oro 01\3@3 al kyl group, 5(4)-Q,

H,C
H
0—N 0‘-/
//-—0
(Compound EA-86, EA-87, EA-88, EA-89)
HBr /AcOH (5v)
ACOH(IOV)
rt—50°C, 1. 5h
H,C H,C
<o -
0 3 CH
H.C N H,C N
OH OH
0 0
H.C HC

(Compound A-86, A-87, A-88, A-89)

EA-86, EA-87, EA-88, and EA-89 were hydrolyzed to give

carboxylic acids A-86, A-87, A-88, and A-89, respectively.



(5) C3-10 cycl oal kyl ene group which may be substituted with the sane or
different 1 to 5 substituents selected from G oup A, (6) Co6-10
aryl ene group which may be substituted with the 10sane or different 1 to 5
substituents selected from Goup A (7) nonocyclic heteroaromaticgroup

whi ch may be substituted with the sane oPOdifferent 1 to 5 substituents

sel ected from G oup A wherein the nonocyclic heteroaromatic ring consists
of carbon atons and the sanme or different 1 15t0 4 hetero atons sel ected
fromnitrogen atom oxygen atom and sulfur atom and is 3 to 7-nenbered,
ydl is The) sésigleihondaoxylic ag2fisCweral kykdiyeegr doy wisiicly nay be
substituted with the 20sane or different 1 to 5 substituents selected from
G oup A, orchiktdr matlimel.y The rmotdmtYicorandinédlo frayatiecxet i nec hde desé | nked
each other directly or via Cl-4 al kylene group to form C3-7 cycl oal kyl

ring, 322A-@Y), shngbe kondl, 2eB9( 2yad1-86 cal kyhenesgr oupg minutes, 7.9

Rd2, Rd3, Rth, and Rd5 are the sane or different group selected fromthe
follow ng @whhutes(7)and( 1) 1hedr aganrakom ¢2ypbakegenyat om The optical

5 purity thereof was >99.5 % ee, 71 % ee, =>99.5 % ee, and

89 % ee, respectively.

The condition for the analysis using the chiral column
was as follows:

Instrument :HPLC System Shimadzu High performance

10 liquid chromatography Prominence

Column: DAICEL CHIRALPAK AD-3R 0.46 cm ¢x15 cm

Column temperature: 40°C

Mobile phase: (A solution) 10 mM phosphate buffer

(pH=2.6), (B sclution) acetonitrile

15 Composition of Mobile phase: A solution : B solution = 30
70

Flow rate: 0.5mL/ min
Detection: UV (220nm)
[0342]

20 Preparation of Example A-112, A-113, and A-118



(3) C1-6 alkyl group which may be substituted with the same or different 1
to 5 substituents selected from G oup A, (4) _ORdio wherein Rdl is
hydrogen atom or Cl-6 al kyl group 10which nay be substituted with the sane
or different 1 to 5 substituents selected from Goup A (5) -COORdI
wherein Fein is hydrogen atomor Cl-6 al R§B group, (6) C3-7

cycl oal kyl

group which may be substituted with the 15sane or different 1 to

5 substituents selected fromGoup A (7) cyano group, or alternatively
Rdl and Rd2, or Rd2 and Rd3 can be taken together to forma 06_10 aryl ring
fused to the benzene ring to which they are all attached wherein the 06_10

aryl ring

substituents sel ected frﬁm
al kyl group, or
sel ected froft
i's an integer
group, (b) hal ogen ato

Cl_6 al kyl

10

may be 205ubst|theﬂ mnﬁh the sane or different 1 to 4

Re is (1) hydrogen atom or (2) Cl-3
rn tnvel (c1-1 al kyl ene; nCl is an integer
t oY4, i S am'si nteger selected fromO or 1 to 3, nd
sel ected Arom onb 1 to 3, 5Goup Ais (a) C1_6 al kyl
and 0 CH(C) -ORAL wherein RAL is hydrogen atom or

rou or_ a pharnaceutlcally acceptable salt thereof. 10
epar ting with Chiral

column AD (EtOH solvent)

T
S

Cha) t

Gl Cl

° \
H,C NS HC N

A purification pfocedure by recycle preparative HPLC
gave EA-112, EA-113, and EA-118 which is a mixture of
enantiomer(s) of EA-112 and enantiomer(s) of EA-113.

The condition for the purification was as follows:

Instrument: recycle preparative HPLC LC908 type (Japan
Analytical Industry)

Column: DAICEL CHIRALPAK AD 2cmex25cm

Mobile phase: ethanol

Flow rate: 7.0mL/ min



2. The conpound of fornmula [I-14] according to claim1l: Re ON Ra Ga G Gordi (
ndRoYRc [I-WO wherein Ra is 324 (1) C5-12 al kyl group which may be
substituted with the sane or different 1 to 5 substituents selected from
Goup A, O (2) wherein 5V is '

304

Detection: UV (254nm)

Each compound was analyzed by using a chiral column.
The retention time of EA-112 (a methyl ester of
5 Example A-112) was 14.9 minutes. The retention time of EA-
ll3l(a methyl ester of Example A-113) was 16.2 minutes.
The retention time of EA-118(a methyl ester of Example A-
118) was 19.4 minutes.
The condition for the analysis using the chiral column
10 was as follows:
Instrument: HPLC System Shimadzu High performance
liguid chromatography Prominence
Column: DAICEL CHIRALPAK AD (0.46cmepx25cm
Column temperature:'BO%:
15 Mobile phase: ethanol
Flow rate: 0.5mL/ min

Detection: UV (254nm)



(i) single bond, or (ii) Cl1_6 al kyl ene
(i) C3-7 cycloal kyl group which may be
different 1 to 5 substituents sel ected
spirocyclic cycl oal kyl group which may
~different 1 to 5 substituents sel ected
selected fromthe following (1) to (3):
substituted with the sane or different
Goup A (2) C2_3 al kenyl group which
different 1 to 5 substituents sgl ected
group which may be substitute ‘

group, cyclic noiety Uis
substituted with 10t he sanme or
fromGoup A O (i) C5_11
be substituted with the sanme or
f$6M G oup A; 15Rb is a group

(1) C1_3 al kyl group which may be
1 to 5 substituents selected from
may be substituted with the sanme or
fromGoup A 20 (3) C3-7 cycl oal kyl

d With the same or different!l to 5
substituents selected from Gr is 325 1) ﬁk@g%%atom or
(2) C1-6 alkyl grQup; o-n | sNa/grotip sgl ectedyf h | '6wi ng (1) to

(7): (1) si ng|H§ oh
r er

2, CI<6 al kyl ene_aréu

P CRY be substituted

with the sane ent 1 5 substhtuen ct from Goup A (3)
(4)- . O
\ N
0 on, 0 CH,
Gl Cl
-0~ <o
N CH 0 .
O _
- CH, 0-N ~ : CH, -
. e
0 AN
0 cH 0 CH,
HBr /AGOH (5v) (Compound EA-112, EA-113, EA-118)
AcOH (10v)
rt—>50°C, 1. 5h
Cl ol
0 3 N CH
CH, O—I:l | CH, O_Q[ 0%_/ 3
fiC N HC \
OH OH
0 0
! cl
H
Oy : CH, 0

CH, 0-N

\ <
H,C X
. 'l'/[’ OH
‘ 0

(Carboxylic acids A-112,
mixture of enantiomer(s) of

113)

A-113,

HC N
o
0

and A-118 which 1i1is a

A-112 and enantiomer(s) of A-



(4) -0-, (5) C3-10 cycl oal kyl ene group whi ch may be substituted with

10t he sanme or different 1 to 5 substituents selected from G oup A (6)
C6-20 aryl ene group which may be substituted with the same or different 1
to 5 substituents selected from G oup A (7) nonocyclic

het er oaromat i cgroup which may be 15 sub%%tut ed with the sanme or different
1 to 5 substituents selected from G oup A wherein the nonocyclic

het eroaromatic ring consists of carbon atons and the sane or different 1 to
4 hetero atons selected fromnitrogen atom oxygen atom and sul fur atom
and is 3 to 7- mERP@CEEd FAIdi2 i SA-IN3si mgide Honld,8 ofere (Ipjdmcilized Kyd ene
group which may be substituted with the sanme or different 1 to 5

subst i t uentgs vee| @tkeekf ¥iom &rodp A-11326 A{1)3si agke AHdrid ehi¢R) i€l #

al kyl ene group; Rdl Rd2, R Rdzi, and Rd5 are the sane or

di fferent grsgpreelxTtenafhtoomehesf oblfoki-rig X 13nd oefdht 165(4) (hydrdgel at om
(2) halogen atom (3) Cl1_6 al kyl group which nay be substituted with the
sane or dififieremesberaivedyhsti tuents selected from Goup A ( 4 ) _oRdao
wherein Rdl is hydrogen atomor Cl_6 al kyl group 10whi ch nay be substituted
w th the sdwe4an different 1 to 5

Preparation method of Example C series

WSC +HCI
HOBt*H20
(MeO)MeNH- HCI ?;?:\Ie-ne
cooH  iPr2NEt O
CH, CH3CN/DMF - Gy N""7CH,  -78°C
CH, —_—
HC He

nBuli

0
CBr4,PPh3 THF /Hexane
CH, H CH2CI12,0°C -78 C
——————
HC
0© O\[<CH3
CHOS nBuLiTHF cHeMs
w3 ﬂsc~oc A ’
o
HC 3

OBn
H.C

MeONHZ-HCI

Na2CO3

EtOH.80°C
—

v Os0._CH,
P

3

0OBn

H,C
Hij \
/B"—<
HO

CH.
K3PO4PICI2PPR2 o (" o-y © Oj<CH3
DMF.80°C - Hy & CH,




substituents selected .from Goup A or alternatively Rdl and Rd2, or
Rd2 and Rd3 can be taken together to forma C6-10 aryl ring fused to the
benzene ring to which they are all attached wherein the C6_10 aryl ring may
be 15substituted with the sane or different 1 to 4 substituents sel ected
fromGoup A, ¢ nl is an integer selected®rom0 or 1 to 3, nc2 is an
integer selected fromO or 1 to 3, d nis an integer selected fromO or 1

to 3, 20R is hydrogen atom Goup Ais (a) C1_6 alkyl group, (b)
hal ogen atom and (c) -ORAl1 wherein RAL is hydrogen atomor Cl_6
al kyl group, 2%sr a pha euli.cal |y acceptabl e gal t thergof C§27 3. The

conpound of Hco

NaCl02
TEMPO
NaClOagq,

accardi NGqbi92 cl ai m kic N N
) : THF and/or Alcohol N\
H2(1~4atm)
08n ——e oH
CH3CN

Phosphate buffer CH,

OOt K2008
0~ s ,
0°C to rt HE N Lo, Mel
N\ o &% DMF

——— ——r

CH,
TFA H.C
cHelz  ° A

[0344]
Example C-1

{1871

SOCI2 o

Aniline H
CH
s O~y O OH DMA 3 O-y Ox-N
H,C \ o°’c HE 1
\ \
—— O CH

CH H
2N NaOHag 3 0~y O
MeOH/THF H:C S
—_— 0 CH,

[0345]

Example C-2



wherein each synbol is as defined in claim1, or a pharnaceutically
acceptabl e salt thereof. 4. The conpound of forrmula [III] according to
claim3: 0 wherein each synbol is as defined in claim1, or a
pharmaceutically acceptable salt thereof. 328 0 [IV] wherein Ral is Cl-6
al kyl group, and the other synbols are a3%8efined in claim1, or a

phar maceutically acceptable salt thereof. 6. The conmpound of formula [V]
according to claim1: Rdl Rd2 [V] wherein each synbol is as defined in
claim1l1, or a pharmaceutically acceptable salt thereof. 10

- WSC+HCI
CHy Own O OH HOBt-H20
HC N amine-HCl  H
N ° Et3N
DMF
o-CHs
CH,
2N NaOHag cH, oy © N\J/[;:]/
MeOH/THF H.C (| i
e o] “CH,
ot
[03456]

Example D-1, D-3

Preparation method for Example D series

WSC-HCl 0.
PrO? HOBt-HCI CH, NTTCH,

2 0 (MeO)MeNH-HCl eH,

) iPraNEt He
CH OH Aatm
5 CH, OH  CH3CN +
H.C He o

o}
CH; rlq‘ “CH,

5 Hc)\w“ CH,

A mixture of the Weinreb amide intermediates as showed
below was separated into cis-isomer and trans-isomer
thereof through the purification by silica gel column

chromatography.



7. The conpound according to any one of clains 1 to 6 wherein: Rb
is C3_7 cycloalkyl group which nmay be substituted with the sane or
different 1 to 5 substituents selected 15from G oup A or a
pharmaceutically acceptable salt thereof. 329 8. The conmpound according to
any one of clainms 1 to 7 wherein: Ro is Y2l opropyl group, 5or a

phar maceutical ly acceptable salt thereof. 9. The conpound according to any
one of. clainmse 1 to 8 wherein: the cyclic moiety Uis C3_7

cycl oal kyl group which nmay 10be substituted with the sanme or different 1 to
5 substituents sel ect e% fromGoup A or a pharmaceutically acceptable salt
t hereof. 10.The conpound according to any one @f clains 1 to 159 Jwherein:
the cyclic mimisc}id%bu l}‘\L roup dhi maty EBs subst *'bu with the
same or differ Hsubsti_%@gts;@ d fr oozt ouA-0r a
pharmaceutical ly accept abl e salt thereof. 20 oc

o._CH

° YKoy

; CH,
H,C X CH,
HC -© 0Bn

MeONH2-HCI
nBuli, THF Na2504
-78°C to 0°C MeOH/Pyridine
—————.

CH, 0=y Oy O s
HC N \ CHCH3
IC! : )
CH2CI2
0°C OBn
—_— or
CH, Omy Oy O CHs
ne—~
- e U CH301-13
I
OBn
CH, Os O CH
O 3
cH, HC i Tex,
O N CH,
’ CH,
>—B o
O 3 OBn

K3P0O4,PdCI2(PPh3)2
DMF,80°C CH,



11. The conpound according to claim1l or 2 which is sel ected fromthe gr oup

consisting of the following fornulas or a pharnaceutically acceptable salt
330 ONII*\ 1 A0 OHO CH, 110H3 OH, H3c --'\ 0 -N\? CH3

t her eof :
CH

310
H Ci
CH3 O‘N O N
H,C S i
o] CH,
—_— OR
—_—
or
Ci
H
CH, @] N :
O-N
Hac—_§| o \ \ \©\
Q CH,
_ OH
[0347]

Preparation of Example A-106 and A-105

[0348]

Example A-106

Cl MeB(OH)2 H ¢
H,N Pyridine, Dioxane H. G~
reflux s
CH CH

> 3

|
——
3 0

H G 0

2N NaOH
MeCH, 0°C

—— et camine B

[0349]

Preparation of Example A-105

H.C o :
SOCI2, DMA 37, CHs O~y O CH,
HC

cH,



H3C H30 O-N\ 1 AO H3 N 111 CH, OH CH H3CO-N\ | AOHCH . cH HCCH
H3C O-N \ |

311

CH,
CH,
2N NaOH
MeOH, 0°C CH,
—— e
OH
[0350]
Preparation of Example A-110
CH FSO2CF2C02Me CH,
HG ch, oy © o—-cH, cat Cul S on, O O—CH,
H,C CH,  DMF-HMPA 80°C "€ CH,
o CHs _ e o &
1) TFA, Toluene N
2) HATU, DIPEA, DMF He H
& CH N O N CH,
o
H,N A
l P

rt

[0351]

Formulation examples of the present invention include



1.4 NOHOCH 3CHHIC\ HCn--NO\ I ACHCH L4- 13 H3C (_, H3-
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for example the following, but which should not be

construed as limitative.

Formulation example 1 (Preparation of capsule)

(1) Compound of Example A-1 30 mg

(2) Microcrystalline cellulese 10 mg

(3) Lactose 19 mg

(4) Magnesium stearate 1 mg

(1), (2), (3) and (4) are mixed and filled in a gelatin
capsule.

Formulation example 2 (Preparation of tablet)

(1) Compound of Example A-1 10 g
(2) Lactose 50 g
(3) Corn starch 15 g
(4) Carmellose_calciﬁm 44 g
(5) Magnesium stearate lg
The entife amounts of (1), (2)and (3) and 30 g of (4)

are mixed with water and dried in vacuo and then granulated.
The granulated powder is mixed with 14 g of (4) and 1 g of
(5) and tableted by a tableting machine. In this way, 1000
tablets can be obtained, each of which contains 10 mg of
Compound of Example A-1.

[0352]

Biological assayl

Pharmacological effects of the typical compounds of



CH H3O-N\V|l OHOCH OH3CH - N\ 1 44 0O40CH IS CH3 H3C
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the present invention were observed.
[0353]

In wvitro assay of inhibitory effect against RORy
transcriptional activity

Inhibitory éffect of test érticle on transcriptional
activity of RORy was measured by means of the following
luciferase reportor gene assay.

A cDNA encoding human and mouse‘RORy ligand binding
domain (LBD) were obtained based on the reported sequences
(Genebank asseccion number and sequence: human, NM 005060.3
and from Ser253 to Lys518; mouse, NM_Oll28i.2 and from
Ile251 to Lys516).

The cDNA of human RORy or mouse RORy was incerted into
pPFA-CMV vector (Strategene), which expresses GAL4-DNA
binding domain fusion protein.

The resulting plasmids are hereinafter referred to as
GAL4—hRORy plasmid and GAL4-mRORy plasmid, respectively.

Human or mouse GAL4-RORy plasmid was transiently co-
transfected into Chinese hamster ovary cells (CHO cells)
with pGL5-Luc plasmid, a reporter plasmid expressing

firefly luciferase depending on GAL4.

TransIT CHO transfection reagent (Mirus) was used to
co-transfect human or mouse GAL4-RORy plasmid into CHO

cells with pGL5-Luc plasmid.



CH3 H,
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One day before the assay, CHO cells were suspended in
HAM F-12 Nutrient medium containing 10 v/v % fetal bovine
serum and seeded at 6 x 10° cells per 175 cm? cell culture
flask.

Fifty four micro litters of Transit-CHO reagent was
added into a 15 ml tube containing 1.16 ml of HAM F-12
Nutrient medium without fetal bovine serum and incubated at
room temperature for 10 min.

A total 36 uL plasmid solution containing the GAL4-
hRORy plasmid (400 ng), pGL-Luc plasmid (9000 ng) and

PCDNA3 plasmid (8600 ng) were added into the tube and mixed

_gently.

In case of mouse assay, the GAL4-mRORy plasmid (250
ng), pGL-Luc plasmid (9000 ng) and pcDNA3 plasmid (8750 ng)
were added.

The mixture was incubated at room temperature for 10
min.

Nine micro litters of CHO Mojo Reagent was then added
into each tube and mixed gently. The mixture was incubated
at room temperature for 10 min..

The resultant transfection reagent was applied to the
cell culture.

After incubation at 37 C , 5% CO, for 4hr, the
transfected CHO cells were harvested by a trypsin treatment.

The collected cells were resuspended in HAM F-12



331 332

CH HC d O-N\ Il 0acCH I HCH HC ON \ I 4 O

OHHCCH HC

10

15

20

25

315

Nutrient medium supplemented with 10 v/v %b fetal bovine
serum and plated into a 384-well-white plate at 8,000
cells/50ul./well.

The plate was incu?ated at room temperature for lhour
and then further incubated at 37°C, 5% CO, for 3hours.

The test articles were dissolved in dimethylsulfoxide
(DMSO) to obtain a concentration of 10 mmol/L. The
resulting solution was diluted with the medium just before
use and added to the cells in the plate to prepare 8
different concentrations of the test article.

The final concentration of DMSO was 0.1 v/v %. Aftef
the addition of the test articles, the cells were incubated
at 37°C, 5% CO, for 2days.

Cell wviability was tested by a fluorescence method
using Resazurin (invitrogen).

Two days after the addition of the test article,
Resazurin was diluted with culture medium to make the
20umol/L resazurin solution.

10uL of the diluted resazurin solution was added into.
the 384-well-plate.

Then, the fluorescence was measured immediately at 615
nm with the excitation wavelength of 570 nm (Ohr reading) .
After incubation at 37°C, 5%C0, for 2hr, the fluorescence
was measured at 615 nm with the excitation wavelength of

570 nm again (2hr reading).



HOC O-N\ | 0116 OH HCCH HC- N\l OH HCCH HCd H
N,....NO,..z.."., ,N..... , NI OH,N z-. NCL-:.--,--- a H 10 OH HC
CH HC
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The fluorescence counts (2hr-Ohr) were calculated by

subtracting the Ohr readings from the 2hr readings.

o

The luminescence count in the cells treated with 0.1
5 DMSO alone was défined as 100 %, and the cell wviability in
| the test article was calculated as a percentage (% - of -
contreol) based on the value of 0.1 % DMSO alone.
When the cell viability is 70 % or less, it was judged
that the test article has cytotoxicity.
10 RORy transcriptional activity was detected as the
intracellular luciferase activity wusing SteadyLite HTS
Reporter Gene Assay System (Perkin Elmer).

StedyLite Reagent was diluted five-fold into a

o

solution containing 10mM Tricine, 0.2 % w/v BSA, 0.02 v/v

lS Tween-20 to obtain the luciferase substrate solution.

After the measurement of the cell viability using
Resazurin, the culture media in the 384 well-plate were
removed. Then the Luc substrate solution was added into
each well.

20 After the incubation at zroom temperature for 10
minutes, luminescence of each well was measured by a
microplate reader.

The luciferase activity derived from the luminescence

count in the wvehicle-control well treated with 0.1 % DMSO

25 alone was defined as 100 %, and the luciferase activity in
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the test article was calculated as a percentage (% - of -

control) based on the value of the vehicle-control.

EC50 wvalue of test article was calculated by curve
fitting with GraphPad Prism.

The luminescence counts at the concentration.<3f the
test article where the cytotoxicity was observed were
excluded from the data analysis.

The results are shown in Figs. 42-48.

In Figs. 42-48, the values with % is the activity of

the test article which was calculated as a pércentage (% -

of - control) based on the value of the vehicle-control

o°

treated with 0.1 % DMSO alone (100 %).

The activities of Examples A-34 and A-41 in human
which were calcuiated as a percentage (% - of - control)
based on the value of the vehicle-control treated with
0.1 % DMSO alone (100 %) were 50 % and 78 %, respectively.
Industrial Applicability
[0354]

The present invention i1s wuseful in treating or

preventing autoimmune disease such as rheumatoid arthritis,

 psoriasis, inflammatory bowel disease such as Crohn's
disease and ulcerative colitis, multiple sclercsis,
systemic lupus erythematosus, ankylosing spondylitis,

uveitis, polymyalgia rheumatica, and type I diabetes;

allergic disease such as asthma; dry eye; fibrosis such as

c



333 12. The comﬁound according to claim1 or 2 which is selected fromthe
group consisting of the followi ng fornulas or a pharnaceutically acceptable
salt thereof: CH3 H3C C1 O N ON 1101 CH3
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pulmonary fibrosis and primary biliary .cirrhosis; and

metabolic disease such as diabetes.
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CLAIMS
1. A compound of formula [I-W]:
d1 d2
. R R
R .
| p——
d2 d3
(;9“(;d () rd \( \\ // FQ
a a '
R—G ' a5’ e
/G
b n c1 n c2
R ( c C)\\ c
Y R
[-W] (0]
5
wherein
e
( ~ *Gd /N"._:N ‘ O"‘N »
a : —N |
"‘_(;\ G° o N\ \,
N b, \
/ ' or
is ;
R® is
(1) Cs.i2 alkyl group which may be substituted with the
10 same or different 1 to 5 substituents selected from Group A,

or

Ya
\

(2) wherein
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Y® is
(i) single bond, or
(1ii) Ci.s alkylene group,
cyclic moiety U is

(1) Cs.7 cycloalkyl group which may be substituted with
the same or differenﬁ 1 to 5 substituents selected from
Group A,

(ii) Cs.11 spirocyclic cycloalkyl group which may be

substituted with the same or different 1 to 5 substituents

- selected from Group A, or

(1ii) Ce.10 aryl group which may be substituted with the
same or different 1 to 5‘substituents selected from Group
A;

R® is a group selected from the following (1) to (3):
(1) Ci.z alkyl group which may be substituted with the same
or different 1 to 5 substituents selected from Group A,
(2) C;.3 alkenyl group which may be substituted with the
same or different 1 to 5 substituents selected from Group A,
(3) Cs;.7 cycloalkyl group which may be substituted with the

same or different 1 to 5 substituents selected from Group

R® is
(1) hydrogen atom, or
(2) Ci.6 alkyl group;

Y® is a group selected from the following (1) to (7):



CH3 HBC H3 , NN ,----- ACH3O-..,r,0HO0 OH3 13. A pharnaceuti cal
conposition conprising the conpound according to any one of clains 1 to
12 or a 1lOpharmaceuti cal | yaccept abl esal tt hereof , anda pharnaceutically
acceptable carrier. 334 14. A RORy antagoni st conprising the conpound
according to any one of clainms 1 to 12 or_a pharnmaceutically acceptabl e
salt thereof. 15. A nedicanent for trea??ﬁg or preventing a di sease

(1) single bond,

(2) Ci.¢ alkylene group which may be substituted with the

same or different 1 to 5 substituents selected from Group A,

(3) -NR®- wherein R®' is hydrogen atom or C;.¢ alkyl group,
5 (4) =-0-, |

(5) Cs.10 cycloalkylene group which may be substituted with

the same or different 1 to 5 substituents selected from

Group A,

(6) Cé-10 arylene group which may be substituted with the
10 same or different 1 to 5 substituents selected from Group A,

(7) wmonocyclic heteroarcmatic group which may be

substituted with the same or different 1 to 5 substituents

selected from Group A wherein the monocyclic heterocaromatic

ring consists of carbon atoms and the same or different 1
15 to 4 hetero atoms selected frbm nitrogen atom, oxygen atom

and sulfur atom, and is 3 to 7-membered;

vy is

(1) single bond, or

(2) Ci.¢ alkylene group which may be substituted with the
20 same or different 1 to 5 substituents selected from Group

A; or alternatively

both Y° and Y may be methine and be linked each other
directly or via C;.4 alkylene group to form Cs;., cycloalkyl
ring;

25 v ig



selected fromthe group consisting of autoi nmune di sease, allergic disease,
and netabolic di sease, conprising the conpound according to any one of
claims 1 to 12 or a pharmaceutically acceptable salt thereof. 10 16. A
medi cament for treating or preventing a disease selected fromthe group
consi sting of autoi mune di sease and al |l ergi c di sease, conprising the
conpound according to any one of clains %220 12 or a pharnaceutically
acceptabl e 15salt thereof. 17. The nedi canment according to claim 15 or 16
wherein the autoi nmune disease is selected fromthe group consisting of
rheumatoid arthritis, psoriasis, inflammatory 20 bowel disease, nultiple
scl erosi s, (é‘})st e?ﬁréﬂli%d%%n%r y*hemat osus, ankyl osi ng spondylitis, uveitis,
pol ynyal gi a rheumatica, and type | diabetes. 18. The nedi canent according
to clai m 15 3her®@in 3 Hey19ss 9@ A nethod of inhibiting RORy in a mamal,
conpri sing adnin%§terigg tg said manmal a therapeutically effective anount
of the conpoundfhccoﬁﬁlnng% aRy .orendf RET apms Lheo g@mer cr different
pharmaceutically acceptable salt thereof. 20. A nethod of treating or
preventi ng wdirsseasiedtred fmomalhs ef@ci@difig om X heo gt oup consi sting of
aut oi mune di sease, al | er gi cdi sease, andnet abol i cdi sease, 10 conpri sing

adm nissterifg t dnyshiahemamtadm a t herapeutically effective anount of the
conpound according to any one of clains 1 to 12 or a pharmaceutically
accept abl e al t Hdiespaf .atkhl. A nethod of treating or preventing a disease
in a manmal selected fromthe group consisting of autoi mune di sease and
al l ergi c di@sase;; MY Sigadi &t afdndd 059k ¢ fara@l wach herapsshical |y
ef fective anount of the conpound according to any one of clains 1 to 12 or

a 20phar maeautd el d perac ce il e gt dheieofse 2-ddie Febhag-Sg60Ading to
claim 20 or 21 wherein
(4) -OR™® wherein R™° is hydrogen atom or C;.¢ alkyl group
ld which may be substituted with the same or different 1 to 5
sﬁbstituents selected from Group A,
(5) -COOR™' wherein R™! is hydrogen atom or Ci.s alkyl
group,
(6) Ci.7 cycloalkyl group which may be substituted with the
15 same or different 1 to 5 substituents selected from Group A,
(7) cyano group, or alternatively
R™ and R¥, or R®¥ and R® can be taken together to
form.a Cé-10 aryl ring fused to the benzene ring to which
they are all attached wherein the (4.1, aryl ring may be
20 substituted with the same or different 1 to 4 substituents
selected from Group A;
R® is
(1) hydrogen atom, or
(2) Ci.3 alkyl group, or alternatively

25 R® and R*, or R® and R®® can be taken together to form



t he aut oi mmune di sease is selected fromthe group consisting of rheumatoid
arthritis, psoriasis, inflammtory

25bowel di sease, mul ti pl escl erosi s, system cl upus 336 erythemat osus,

ankyl osi ng spondylitis, uveitis, polynyalgia rheumatica, and type |

di abet es. 23. The nethod according to claig120 wherein the 5netabolic

di sease i s diabetes. 323

C..4 alkylene;

n is an integer selected from 0 or 1 to 4,

n® is an integer selected from 0 or 1 to 3,

n? is an integer selected from 0 or 1 to 3,
5 Group A 1is
(a) Ci.¢ alkyl group,
(b) halogen atom, and

(c) -OR™ wherein R is hydrogen atom or C;s alkyl group,

or a pharmaceutically acceptable salt thereof.

10
2. The compound of formula [I-W] according to claim
1:
Rd1 Rd2
TRe
G g O N—Y% R®
a__na :
R .G\\Gb’ G vid ) ne RY Rd4
Rb ( n°Y1c n 2 O\RC
[-W] O
wherein
e N~ ;
G = ~Gd / ~—N ON_N
a —N L
___{3\ (;c P’ \\
\ b, \
.f; or
15 is ' ;
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(1) GCs.12 alkyl group which may be substituted with the

same or different 1 to 5 substituents selected from Group A,

or
Y@
(2) ' wherein
Y? is
(i) single bond, or

(ii) Ci¢ alkylene group,

cyclic moiety U is

(1) Cs.; cycloalkyl group which may be substituted with

~ the same or different 1 to 5 substituents selected from

Grdup A, or

(ii) Cs-11 spirocyclic cycloalkyl group which may be
substituted with the same or different 1 to 5 substituents
selected from Group A;

R® is a group selected from the following (1) to (3):

(1) Ci.3 alkyl group which may be substituted with the same
or different 1 to 5 substituents selected from Group A,
(2) Cz.3 alkenyl group which may be substituted with the
same or different 1 to 5 substituents selected from Group A,
(3) C}7 cycloalkyl group which may be substituted with the
same or different 1 to 5 substituents selected from Group
A;

R® is



10

15

20

25

325

(1) hydrogen atom, or
(2) Ci.¢ alkyl group;

Y® is a group selected from the following (1) to (7):
(1) single bond,
(2) Ci.¢ alkylene gréup which may be substituted with the
same or different 1 to 5 substituents selected from Gréup A,
(3) -NR®- wherein R is hydrogen atom or C;.¢ alkyl group,
(4) -0O-,
(5) Cs.10 cycloalkylene group which may be substituted with
the same or different 1 to 5 substituents selected from
Group A,
(6) Ce-10 arylene group which may be substituted with the
same or different 1 to 5 substituents selected from Group A,
(7) monocyclic hetercaromatic group which may be
substituted with the same or different 1 to 5 substituents
selectéd from Group A wherein the monocyclic heteroaromatic
ring consists of carbon atoms and the same or different 1
to 4 hetero atoms selected from nitrogen atom, oxygen atom
and sulfur atom, and is 3 to 7-membered;

Y¥ is
(1) single bond, or
(2) Ci.s alkylene group which may be substituted with the
same or different 1 to 5 substituents selected from.Group
A;

v* is
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(1) single bond, or
(2) Ci.6 alkylene group;
R, R®, R®, R¥™, and R® are the same or different

group selected from the following (1) to (4):
(1) .hydrogen atom
(2) halogen atom,
(3) Ci-6¢ alkyl group which may be substituted with the same
or different 1 to 5 substituents selected from Group A,
(4) -OR*° wherein R*° is hydrogen atom or C;.¢ alkyl group
which may be substituted with the same or different 1 to 5
substituents selected from Group A, or alternatively

"R™ and R¥, or R® and R®® can be taken together to
form a Ce¢.i0 aryl ring fused to the benzene ring to which
they are all attached wherein the Cq.i, aryl ring may be
substituted with the same or different 1 to 4 éubstituents
selected from Group A;

n®' is an integer selected from 0 or 1 to 3,

n® is an integer selected from 0 or 1 to 3,
n® is an integer selected from 0 or 1 to 3,
R® is hydrogen atom,
Group A is

(a) Ci.s alkyl group,

(b) halogen atom, and

(c¢) -OR™ wherein R™ is hydrogen atom or C;.¢ alkyl group,

or a pharmaceutically acceptable salt thereof.
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3. The compound of formula [II] according to claim

[
5 wherein each symbol is as defined in claim 1,

or a pharmaceutically acceptable salt thereof.

4. The compound of formula [III] according to claim
3:
Rd1 Rdz
H
O—py O R%
R® N } R R

Ye
Rb WO\RC
: o

[}
10

wherein each symbol is as defined in claim 1,

or a pharmaceutically acceptable salt thereof.

5. The compound of formula [IV] according to claim 4:
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Rd1 Rd2
O—y © ¥ R®
R \ l RY R4
|
R® YC\H/O\Rc
o

(V]

wherein R®*' is C;.¢ alkyl group, and the other symbols are

"as defined in claim 1,

or a pharmaceutically acceptable salt thereof.

6. The compound of formula [V] according to claim 1:
Rd1> RdZ
" :
N=p o} N—Y"LQR“
4
a
RN P v ) pa R R
Rb ( n;c ne O\Rc
o

[vi

wherein each symbol is as defined in claim 1,

or a pharmaceutically acceptable salt thereof.

7. The compound according to any one of claims 1 to
6 wherein:

R® is C;.;, cycloalkyl group which may be substituted
with the same or different 1 to 5 substitueﬁts selected
from Group A,

or a pharmaceutically acceptable salt thereof.
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8. The compound according to any one of claims 1 to
7 wherein:
R® is cyclopropyl group,

or a pharmaceutically acceptable salt thereof.

9. The compound according to any one of claims 1 to
8 wherein:

the cyclic moiety U is Cs;., cycloalkyl group which may
be substituted with the same or different 1 to 5
substituents selected from Group A,

or a pharmaceutically acceptable salt thereof.

10. The compound according to any one of claims 1 to
9 wherein:

the cyclic moiety U is cyclobutyl group which may be
substituted with the same or different 1 to 5 substituents
selected from Group A,

or a pharmaceutically acceptable salt thereof.

11. The compound according to claim 1 or 2 which is
selected from the group consisting of the following

formulas or a pharmaceutically acceptablé salt thereof:
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H,C
H,C
O~ "OH
cH, o
H,C CH, O-N 0] H H3C{ O-N ) *l:ll N
AN \ HC N N | | P
H,C CH, HC CH,
OH Ot
o o
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3 H 3
CH, O-N O H HyC CH, O~y O._N
H,C ] H,C <
o CH, CHy
| OH
OH
o
o] CH,
H H
CH o OsN HG CH, O N
He O-N HC O~N
3 N\ | A\ |
CH, o CH,
A OH oH
o
cl cl
H.C. CH, o ON CH, 0oy O
3 N\ | N\ 0 CH
o CH, ?
OH
OH
Cl
H,C cl H
H H,C_CH, O N
H,C O-n Oxp-N H,C O\{\'
! N
CH, CH,
OH OH
o) O
o]
H
CH
5 . OsUN
H.C ° N
? N\
OH CH,
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12. The compound according to claim 1 or 2 which 1is

selected from the group consisting of the following

formulas or a pharmaceutically acceptable salt thereof:

OH

c

N
Q
o N on,

13. A pharmaceutical composition comprising

the

compound according to any one of claims 1 to 12 or a

pharmaceutically acceptable salt thereof; and

pharmaceutically acceptable carrier.

a
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14. A RORy antagonist comprising the compound
according to any one of claims 1 to 12 or a

pharmaceutically acceptable salt thereof.

15. | A medicament for treating or preventing a disease
selected from the grouplconsisting of autoimmune disease,
allergic disease, ‘and metabolic disease, comprising the
compound according to any one of claims 1 to 12 or a

pharmaceutically acceptable salt thereof.

l6. A medicament for treating or preventing a disease
selected from the group consisting of autoimmune disease
and allergic disease, comprising the compound according to
any one of claims 1 to 12 or a pharmaceutically acceptabie

salt thereof.

17. The medicament according to claim 15 or 16
wherein the autoimmune disease is selected from the group
consisting of rheumatoid arthritis, psoriasis, inflammatory

bowel disease, multiple sclerosis, systemic lupus

erythematosus, ankylosing spondylitis, uveitis, polymyalgia

rheumatica, and type I diabetes.

18. The medicament according to claim 15 wherein the

metabolic disease is diabetes.
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19. A method of inhibiting RORy in a mammal,

comprising administering to said mammal a therapeutically
effective amount of the compound according to any one of
claims 1 to 12 or a pharmaceutically acceptable salt

thereof.

2d. A method of treating or preventing a disease in a
mammal selected from the group consisting of autoimmune
disease, allergic disease, and metabolic disease,
comprising administering to said mammal a therapeutically
effective amount of the compound according to any one of
claims 1 to 12 or a pharmaceutically acceptable salt

thereof.

21. A method of treating or preventing a disease in a
mammal selected ffom the group consisting of autoimmune
disease and allergic disease, comprising administering to
said mammal a therapeutically effective amount of the
compound according to any one of claims 1 to 12 or a

pharmaceutically acceptable salt thereof.

22. The method according to claim 20 or 21 wherein
the autoimmune disease is selected from the group
consisting of rheumatoid arthritis, psoriasis, inflammatory

bowel disease, multiple sclerosis, systemic lupus



336

erythematosus, ankylosing spondylitis, uveitis, polymyalgia

rheumatica, and type I diabetes.

23. The method according to c¢laim 20 wherein the

metabolic disease is diabetes.



