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WO 2007/ 148808PCTI JP2007/ 052645 DESCRI PTI ON TRI CYCLI C

COVPOUND AND PHARVMACEUTI CAL USE THEREOF Techni ca

Field The present invention relates to a

tricyclic conpound having superior affinity_for
WQT@PHL@W% receptor, and useful as An agent ?‘6?‘]]3(291(5/062643

prophyl axi s or treatpestridfrIandi sease related to the

action of nelatonin. Backgroun
Me | TREIEHFRIG NRESTYP- BNk {am nes)IE % (ﬂﬁml s a

10 hornone synt hesirzeghaeuh saenated principally in the
pi neal gland, increases_in dark enviro
déce @Sis@ntnlmf@mﬁlcéh\ﬂeﬁéﬁﬁ'%nq% 3 fALF Y Shith cgg@ Bena

gu IV | fyre Rkl s€bd i &@dep’h@r,f engl esgﬁlﬂéo@s
havmg %%ag:tié ag!fglﬁs){/]tn}ghr onous factor of C%fo% cal
an agaht | Bo1t dkiengreplY 13 St PAnERER THRLe°bf Sper i o

code.. Theref of &, atonin is expect ed to be usabl e
Lo the, ?C)%Jho-eEl ?’Feg‘ignenoo ‘di seases related to mal atonin

activity, sucﬁadsgmﬂpﬁoaﬁcﬁ%/éngﬁat%%ocn nic
T A AR el

varlous ers re atedtoal and.t he
hormdnlekeynﬁltesriasdbead sécarratfadeértwpatlﬁéf 20 2on

unt of nel atonin Wi qaai-ag é‘@dlﬂ hegati s
glanda FESB?‘?SGOSO&BWQ‘%{%{ngrg‘%%%%ﬁl%g?sent| on of the pr Oduiﬁrl on_,
envir@dmREAts of MmJaabnmnnacc’rcmlschppﬁ-’eeeh‘telé[g PRgPL #8eTt i, 2t

. Y. Acad, S 9’ . 9
ﬁ%@eggx?%c%sﬁcg ﬁ’ng?S as Ja S Bhnﬁ%s"@g b3 c9f1)]

onin is-easily metabolized by
blold?fcamobl@c]e%yﬂeStathq v ftCliLhnt elsTEkARRAAL Pons, Vol .
84 (19 LetefBlAtRNi N
Photqgerﬁeﬁl%n‘f‘?q‘eel yTEﬁF? BiE At as%é)cgnm E%B%z 03/ 0216456
usabfl $ok-0SES @ LARRAUNILT &pseasent eelliigect e melatipRin

W2007/ 1- 1881 MPCT/ JP2607/ 06 2
actiwitRenyrch0as &SpRRfRCF U137 %F ngﬁ%ﬁ/ of)itlllg%%gg?% Heert
awaké'{gﬁrtt'l')}nuaﬁgoﬁ’&éﬂé Jhgkegesny hdrbma) kwsw@*s HaFoBd®sA ;

and”Y is hydrogen, phenyl,_or Cl 6 al Eho{E}?‘HYthe
relatehd ﬁgﬂ'@@ G FEOSherfe: v &’I‘?shg%e%\n a ity

prodﬁ%%fgho hBuﬁ@Qﬁ@ﬁﬂgld%Bﬁthdéﬁﬁﬁa$bsaﬁlﬁhtdgyn@pegﬂ|there is
ent for circadian rh thmrel tgﬁgm SO

rewteweatmmﬁém’fd Tt AP LD BESVECHER: FRREY ©F

s [ sedsd1r Breat gn. Med Ac@kﬂerrScLe,tt
mela‘%/’?m 11@}%1!1 péﬁ%?@f?%e 3004) gnd Bi 0

ne represents a single or )I?re
Exanbamel o, arnﬁi P28 arke eddh ppde%%?rr@@mW%%H}ngéWeaF S

hal ogen I hR4|sC14
melatpR é(:élF% &y E?%%ﬁgﬁqﬂt%f"l halaggllﬁléyl 6, al keny! ,

OluéZ@dBKIM)M 561d25d:lcpsfd5u@r @nepwwdalrl@wfeé?n Bad pY

al kvl am no; R5 is hydrogen, halogen, C _4 al kyl or
fonT‘Gia4 al koxy; Y is hydrogen or hal ogen; Wis ethylene

or 1,2 disubstituted cycl opropyl group; mis 1 or 2;
and nis 1 to 9, which has an affinity for 20
/

| at pni nHrecgptor and is useful as a therapeutic
a r cyfcadian rhythmrelated. disorders. US
‘P tent No. @, 034,239 discloses a conpound represented
=
X
wherein A 1s Ci-sg alkylene or 1,2 disubstituted cyclopropyl; B is

Ci-g alkyl, Cs-s cycloalkyl Cy-g alkoxy, or Ci-a alkylamino; X is
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by the fornmula: WO 2007/1, 18808PCTI JP2007/ 062645 Fe
wherein R represents an optionally substituted
hydr ocar bon group, an optionally substituted am no
group or an optionally substituted heterocyclic group;
RD 20eprHes98nt s a hydrogen atom or an opti onal |RCTAIP2007/062645
substituted hydroc reup; T,eR:8$eNt Sr dhenyl
hydﬂ?ﬁ?ﬁgéﬁag %Qﬁq%ﬁ %%?? :%Ilﬁssagg{ituteg hydrocarbon_
opt isredl yosubat Opttieshali by salngeny uEed HECEY 08Y P CTHIP;
represents CHR4 R4 or .S uhersiin. R4 epnesantsed
andé.{ ﬁ&ygﬁgﬁe%‘t cPr%‘é&P’wan"%g‘%lrﬁoﬁa?‘ y sﬁk;stni't ut ed ,
withystt€nar, bahigh dups a¥ pEpresenttor Qrelai i nr sprertdit $04 1S
ptionally ring; .ring Br . an eRLLRDAL Yred
useg‘&]fasal‘sf tault\éarﬁ%%‘}te]hceaglerﬁg;P‘%L??n%éb%se%s an in eeger
dis6fddrd 0 #poresversal tomhenmbfsimibichtd $hsagbaneapentHicnpd

for nelatonin receptar. and, i s usef ul apguti e 4,
comBQet For L8P et U ZraLr. S oftte AP The | Buents o
pp. MBl @-onigo agooi stachavbogg diMdder Ehem stlyaidt-uives - f FompPP-
that of nelatonin, and having superior affinity for
3798eR@Poni4?0%0 recept or, superior intracerebral nobility
andy§Uuperd o Naet apsdd,®oat abstidgesanecexpeotedit thee
nore effective for the treatnment of sleep disorder and

forphéati ke than nel atonin. Wile the above-nentioned
conmpounds and the |ike have been reported as nel atonin
agory sts, the devel opnent of a novel conpound, which
is il different fromthe above-nentioned known

co, ngelin the chemcal structure, has superior

afoni stic agtivity for melatonin receptor, and is

usef ul gas ceutical product, is desired. WO
200711488¢8P 007/ 06264.5 The present

i nvent &s;rhave co A s studies and first
succeedeC&\&%ft © productqon @ novel . conpound

represented by the foll owi rmula (1) and a salt
t hereof. They have further found that the conpound and
a salt thereof unexpectedly have superior properties

Wh%%é’.%e %ﬁég%al’ sq‘begig g_gln% tnf?’ ?;ﬁ%% éa?lq:g 4 S&ifd'aleaér p@&%‘?;é: &g ak?
and R? are each independently hydrogen or halogen; R is hydrogen
or Ci-s alkyl; R* is Cig alkyl, Cs¢ cycloalkyl, Ci3 haloalkyl, Cz-s
alkenyl, Ci-4 alkoxy, Ci- trifluoromethylalkyl or Ci-4 alkylamino;
R® is hydrogen, halogen, Ci-4 alkyl or Ci-s alkoxy; Y is hydrogen
or halogen; W is ethylene or 1,2 disubstituted cyclopropyl
group; m is 1 or 2; and n is 1 to 9, which has an af'finity for
melatonin receptor and is useful as a therapeutic agent for
circadian rhythm-related disorders.

US Patent No. 6,034,239 discloses a compound represented

by the formula:
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findings, conpleted the present invention.

Accordingly, the present invention relates to (1) a
(;onpoung reprgsented by the formula: 0 Jo wherein
wd oA Bygr ocarbon group optionally havin 5
sugg{g%uent(s), am no optionally havingg S e

gﬂgs:!: %n:(s), hﬁdroxy optionally having a

stituent o a eterocyclic group optionally havin
substiplent ¢$); R5 is a hydrogen atom a hal ogen ato%
ah Egocar on group optionally having substituent(s),

ani %pthnaI!y havi ng substituent(s), hydroxy

optipnally having a substitnent or mercapto optionally
W D a,substituent; x R6 is a hydrogen atomor a

dr o¢arbon group optional |y having substituent(s); X

S afh- oxygen atomor a sulfur atom inis 0, 1 or é;

whereg.}agﬂlt {Q'te'bﬁet@er&s renbet £ohalilyy sopst bratedy hiydypagroon
stituent(s); ri B.i 6- ' -
grouPha@Fr@P?ﬁﬂ%@gﬂbuﬁ?ﬁ%EgﬁutFﬁn%m%?étgggﬁg?gﬁE%g?ggﬂ%Pﬁgg¢ly

substg_gﬁggg ?l‘e?éé%ﬁ i:gg% Osgﬂb&bl;t Renesrseans & oS Oges| g OF

. , nd,. o | :

B S e e e e

hydro§%97&%é§§Q§P€E£§B&QQE/@@B@ﬁﬁtuﬁéﬁ Hylleocanipouraoyp eHean
orenenti oned. 1%, whi ch_i,s represent ed

optidhaﬂﬁy|§gb$q;q@teé, éterocyclic gréhp; %nreprQQEHJEECHR4,

NR?, O or S wherein R? represents a hydrogen atom or an

optionally substituted hydrocarbon group; ¥ represents C, CH or

N, providéd that when X is CHp, Y is C or CH; represents a
single bond or a double bond; ring A represents an optionally
substituted 5- to 7-membered oxygen—containing heterocyclic
ring; ring B represents an optionally substituted benzene ring;
and m represents an integer of 1 to 4, or a salt thereof, which
has an affinity for melatonin receptor and is useful as a
therapeutic agent for sleep disorder.
Disclosure of the Invention

Melatonin agonists having different structures from that
of melatonin, and having superior affinity for melatcnin
receptor, superior intracerebral mobility and superior metabolic
stability are expected to be more effective for the treatment of
sleep disorder and the like than melatonin. While the above-
mentioned cbmpounds and the like have been reported as melatonin
agonists, the development of a novel compound, which is
different from the above-mentioned known compounds in the
chemical structure, has superior agonistic activity for

melatonin receptor, and is useful as a pharmaceutical product,

is desired.
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wherein 5 R is a hydrogen atom a hal ogen atom a
hydr ocar bon group optionally haying substituent(s) or
a heterocyclic group optionally haying substituent(s);
R3 is a hydrogen atom a hydrocarbon group optionally
N%Q/?QQ@“%@ubst ituent (s), am no optionally havP#lIP2007/062645
Subshit é%g%éﬁQ 1 LA OXY plA ceﬁ&ué%gﬁ|€érﬁ§ﬁérﬁtdﬂles and
substit nercapto optionally haying a substituent
fimort auhGEed@@ym t@egpwﬁuo@ppnoﬁ@ 3 \ndyali ggmpound
substitye e ififeergnt
S e
They dfamealfbonh@n' dispndpthanalbly chavbwrg suldsei sakhttfsy ot
naI I ha | n e i
unecfiﬁﬁc%ﬁglﬁ) hayi s:/ﬁ'l “a 3u g’tg %E%%go%]é %lgggtxgﬂo onal | ?/nd
ar@aiéef@laas ulblsdmtau:eutica]ndg@nher as@nmﬂspdape @seaﬁef i ned
in the afor ned {%ﬁt \:/b& corrpound of the
fl’é{’f%}g@neﬁPWB ?‘oPr |s Tepresented by the
f oi IMHo&dln&Q;ZOQFd M8B&&PmEﬁWGﬁZﬁeD&hmetel n R2,
R3, R 4's and R4b ag a%gt%fl %ed i.n_the aforerrentioned
(1 B coaRaUBEheTPSAHGPS Gepitai in the
af orenenti oned (1); 4) the conmpound of the
aforenentioned (1) org(2), wherein Pis C:_G al kyl
i ggfal |y day subktituent(s), C2-6 cycloal kyl S
/Upm onahy- (ha\?l ng NabstRt uent (s) or C2-6 al kenyl
N oqob onal |ly havi ng sgbstituent(s);, (5) the conpound of
egenti oned™(1) or 2 vvherg}n R5 is a hydrogen
6 i kyl optionally having substituent(s);
~the orrpound of the aforenentioned (1) or (2),
vvherel nR6isS hydrogen atomor O ._6 al kyl optionally
th?é/i g sflbstituent(s); (7) the cormpound of the
orenentioned (1), wherein mis 1; (B) the corrpound ,
R! Gfs Ehbyaforarhamt GoABH qELoDAREY eh#Y i FURSEStYEnt (), amino
g ha Obpti sHARS Y1 hakeiHe a
Op\?%a{&gﬁfl d h? S%ﬂ&gg%h% o)m Wg@%o%?o%%r bon g?oup -
subpt i oreadt] y>a: hahetgro;@céu@sqﬁqqm@p(tsynahlcﬁ AGVépei onal | y
“é] avi nLgeE §__ub§t ituent(s), hydroxy optionally having a
ﬁ%s? uen “and mercapto optionally having a
R® sibst hydeogen (Homt, he h@kqgmn dtofn, t hehydrpcament | Hived

rein rin d nak |
OP%h%?%%TYl REv 1595 '%%? tblglr% gs) ‘elec n% Jrug%]n aﬁw ?ogené/
suBkofftuehthiedr, oaad bay g:lpmmpnaip]ty d‘rwlllng hawilpgfituent or
aabst it uent noot| n Vi ng
meg AR ‘?t%&h %@}Ll Q 'I??qha%ef%haw ng a
RS SIS iH/deBhen NBY @A rbtr0a OIdemﬂerbyi bavimgraistbily theerng
and a heterocvciio group optionally having

subgbstPeRHel)(s) ;

X is an oxygen atom or a sulfur atom;

mis 0, 1 or 2;

ring A is a 5-membered ring optionally having substituent (s)

ring B is a 6-membered ring optionally having substituent(s);
ring C is a 5-membered ring optionally having substituent(s)

and

shows a single bond or a double bond, or a salt thereof

[hereinafter sometimes to be abbreviated as compound (I)];

4



X (10) the conmpound of the aforenentioned (1), wherein
ring Cis a 5-nmenbered ring optionally having 1 or 2
substituents selected froma hal ogen atom a

hydr ocar bon group optionally having substit e (s
Wq“%}/)ayb"?%psopti onal | y having a substituent andijl(g{%l)%aw062643

(2) tﬂstf&%&&kﬁ & F9EQUPa RREheRe] dnedali) ngwsikis tist went¢synted
SO0 (11I) the conpound of the aforenmentioned (2),
by theh€eeiplaR2 is a hydrogen atom a hydrocarbon group
optionally hayng substituent(s) or a heterocyclic
RS group optional|ly having substituent(s);
W §0P20071062645 (12) the conpuund of
/ ofienentioned. (2), wherein R3 is a hydrogen
N 04- 6 &°kyl optional |y havi ng substi tuent (s),
8nyk? opti onal |y havz ng substituent (s) or
optionally having substituant(s); s (13) the
coifpoand of the aforenmentioned (2), wherein Rda and
P.aff are the sane or different and each is a hydrogen
atom a hal ogen atom hydroxy optionally havina a
wheredfhat i tuant or Cta al kyl optionally having
5 R issfgbﬁyd'ii;m (a&‘)jom(, ( a@ﬁdgencamrﬁj lb’FirPﬁéfbon l;g roup
af orenment i one : erein. P.1,] ;
Opti%}?tjildngﬁf’ﬂzn‘ﬁa@f‘t}??%%%;% H%ugﬁft ?ssl,ét?%% g—;gl %aélﬁidyl
opti&{%ﬂlgn&FPYn%aymm i&hgﬁit:(s*;)uentgs) or 02.6 alfkenyl
optionally having su i tuen ; § R
R’ isaPohyY BRI EY bBn GHoTs B%’l %%%Lf y ﬁﬁ%\?ﬁ%gwl iehs
subs SRR 49! bfindlopt 1baE B0 CYOiing grlbepttojsritdAal |ydroxy
aving Z5 substitueel ténses; R3 is.a ?ég{&%griy%?ﬂn@%(s
10 optionadlly SRrieHal | SFARHERT suBSYTiEent (), 2.7 al kenyi
' ldy shaxi &g stidrent Prionaahy ravdpgi onal |y
. Jg%/%ér%g@g&bgtitdent s); 41R4a and R4b. are the sane or
substifyfesrtel®) ;7and each is a. hydrogen atom 20 a hal ogen
xee o BYOr oKy Ot epakl srdiavingna ediistist aehydorgedt 2on,
al’kyl optionally having substituent r(d@ R5v.|ns a
a hahygemgerrmat enhBAreaa bRl KPR HRGRRFYY HERVT RS
) upstit pyent (S): RG 54 $v an P gensat oot (sC, 1hgdroxy
1 Swsgﬁgﬁn%gﬁe)i’o%g%flgaﬁ%li%ﬁangg substgiot uent ésL; (15£1 the
optienapburithcing heSabotidment OhE{PPEWABF LTI RY B¢+
%I.E¥I optionally having. substituent(s); R2is a
Subsf/ %@%’n atom R3 is a hydrogen atomor 01,4 aJnli 5
and @phépnatholviragas ubstinedeht (B)e 4TSGR RS i é

the same or differe §S hydrogensat-amier a
(3) ﬁﬁ?o@‘éﬂp%‘frbqnogp;cgei %%%%%8?%812%& a%lgm or (Cg$6 al kyl
w repreRbhesal by davifogmsldbstituent(s); and

4a

0]
RS
5
VxR N/U\R1
N RS
RZ
R-ﬁa
R4h ,
0 @]
RS 5 R3 f
5
RE N RS
Rda Z o% R4a
Rdb
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WD 2007448808PCl | JP2007/ 06264.5 RS is a hydrogen atom
(16) the conmpound of the aforenentioned (1), which is
represented by the fornula; wherein P.lais (a) G..6

al kyl optionally having 1 to 3 sabstituents sel ected
WQAOT148808al kyl - car bonyl oxY, hydroxy and a haPGy&007/062645

at om £ b) ECX cﬁ %ai’ ké&e ﬁ& C&eﬁf}%’&y |1n0£hé da)fo@éﬁ@nt?éned

ediel&2c4’ anino; is a hydrogen atom or
hydundgeﬂh@:t osmmbblbyair@)as dl@fine@ J(ra)\:ha h;@r@l@l’tlafl@ﬁ]

Cl 6 al h
sﬂ%@t Ff%%?@?gl gv:oeﬂ&li Jﬁyar oxy’, P a egleéae% s
C;-at=omy1i Gpﬁcailalm:y ﬁavhmﬁwubﬁtieueatta(]slﬁyl Oxy @{tﬁ%ﬁkyuyl
c oa en f
S e & S S S O R v T g
ha@dgylsaﬁwmudnl-?)s _
) e GPraeg é’tfhwgia%h e oned (1062 {2f L edhoRO 1
di:fo%eﬁzatérmdr 6l-1a1pge '&)@kﬁoﬂaﬂﬂ}[ hadliayazabstB-typkhat by;

acet ane,
6>th2- comReEHy P e dp FAFEIBECRARIeHd] 57444 { 1W*Bﬁr8>%&z%| =

dﬁ@hdgﬂ&ﬁthY%Lpép ]QQ@ﬁhgﬁall having substituent (.
butyl) -6, 7-di hy dyo BH- i ndenol[ 5, .4-

), 3 &@@Pwncs taénéf%wgﬂnrta%?%nm wherein m 'is
N't[b% legen IEEY Joﬁtﬁedhhaﬂn%n%bfig@n@[ , 4ndlEdn 3ty &\ZQIS a

e) et hyl I acet am de,
5- mmmreg rind ot 08a Al RyRFEIER1 AllehoT B SEL BTt BiSEs6PY

fring) ﬁﬁ%gg%l ;%ﬁ;%r }%klghg?aﬁ)]/ogp og]é?—}-lllj no écr?gl[’:gliy dk]lavm??] (004
subgtgltugnt (s), amino optionally having substituent , hydroxy
opticnally having a substituent and mercapto optionally having a
substituent;

(9) the compound of the aforementioned (1), wherein ring B is a
6-membered ring optionally having 1 or 2 substituents selected
from a halogen atom, a hydrocarbon group optionally having
substituent (s), amino optionally having substituent(s), hydroxy
optionally having a substituent, mercapto optionally having a
substituent and a heterocyclic group optionally having
substituent (s);

(10) the compound of the aforementioned (1), wherein ring C is a
5-membered ring optionally having 1 or 2 substituents selected
from a halogen atom, a hydrocarbon group optionally having
substituent (s), hydroxy optionally having a substituent and a
heterocyclic group optionally having substituent (s);

(11) the compound of the aforementioned (2), wherein R* is a
hydrogen atom, a hydrocarbon group optionally having

substituent (s) or a heterocyclic group optionally having

substituent (s); : -
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Myl)ethyl]acetam de, W) 2007; 148808PCl UJP2007/ 062645
(S)-N-[2-(2-nmethyl-7, 8-di hydro-6Hindano[ 5, 4-d][ 1, 31ox
azol - 8- yflethyljacetam de,

- (2met hyl-7, 8-di hydro- 6H i ndeno[ 5, 4-d <
Wdl\k-oé-%“%gqset hyl i propi onam de, 5 [ Hé‘rﬁ?’b@@%ﬂmma

(12) CR:- derfur2 it hiyd - % Sretichyytiems b H2) ndehof 5L Fd] {1, 3] ox

E o -_yl)ethyl]propiqnam ‘ :
ryarcgsf AEYY Ernethyl R aERy oS EAS RIERSH R RN 1, 5
alken%%?%pf%fﬁé@%?ﬁ?ﬁ?hg@gﬁﬂﬁﬂﬁﬂtdnm(s) or amino optionally

, - (2- et =7, 8-di hydro-6H-i ndeno[ 5, 4-d][ 1, 3] thi azo

having. Egbi’g%l‘i)ﬁ (KyF]acet ani d- (B)-N-[ 2-%2- met ]hE/I . 7? 8- d
(13) RYEr gobbtidid ok be 4a £ fehedtt biv@z 0{2)B- wherein R* and R*

a) et hyl ] acet am de, .
are ts) SREF 27 ZRAERGAL A% dPAYdrB- B HAERD] & Aot 173Po°"
atom,hh Qbeﬁ'%Qﬁﬂd%me§]Eﬁﬁiﬁ@ﬁadgubéﬁituent or Ci-s alkyl
N EZ-(Z- efi nyl - 7, 8- di hydxo- 6H i ndeno[ 5, 4-d] [1, 3]
optiogrllyohaBing ispeehyFierietari de,
(14) &RL- Medolrds @ity he 7a Boktinkvdl 6nédt (ndenabbedn di' (4 Cie

-] oxazol - 8- yi)ethyl]acetam de
alkyl( @ftﬂp{@ll(ﬂ#@tvﬁw- 7uIBS i PBEG® H Tt ENGEBZHEH [ 1, 3] oxa
cou G015 VAR Lt o o, [ plasatbonan
havind pebhyiferet @iide,
R? is a hydrogen atom, a hydrocarbon group optionally having
substituent (s) or a heterocyclic group optionally having
substituent (s); |
R® is a hydrogen atom, Ci-s alkyl optionally having
substituent (s), Cs-s alkenyl optionally having substituent(s) or
amino optionally having substituent(s);
R® and R® are the same or different and each is a hydrogen atom,
a halogen atom, hydroxy optionally having a substituent or Ci-s
alkyl optionally having substituent (s);
R’ is a hydrogen atom or Ci-¢ alkyl optionally having
substituent (s); and
R® is a hydrogen atom or Ci-¢ alkyl optionally having
substituent (s):;
(15) the compound of the aforementioned (2), wherein R' is Ci¢
alkyl optionally having substituent(s);
R? is a hydrogen atom;
R® is a hydrogen atom or Ci.¢ alkyl optionally having
substituent (s);
R and R® are the same or different and each is a hydrogen atom
or a halogen atom;
R® is a hydrogen atom or Ci-¢ alkyl opticnally having
substituent (s); and



(R) -N-[2-(2-net hoxy-7, 8-di hydro- 6H i ndenor 53] oxazol - 8-
yl ) et hyl ] acet am de, 25
(5)-N[2-(2-nmethoxy-7, 8-di hydro-6H i ndeno[5 4
d] [ 1, 3] oxazol -8- yi)ethyliacetam de, or a. salt
Wetenfissdsl8) a prodrug of the conpound of thect/sr2007/062645
af orenentioned (1); (19) a pharnaceutical conposition
RS mraphvérﬂ@emrﬁi%rrpound of the aforenentioned (1) or a
r 0 20) ot die iphasdmateutvicalh is
16@ Qg%s%@%ﬁﬁgféfhg%afgor ementioned (19), which is a
repm'e‘sat’ami ipyr 6bepformdgoni st; (21) the pharmaceuti cal
conposition of the afor ementioned which is an agent
for the prophylaxis or treatnent of sleep disorder;
3aV\D 200711- 18808RCT/ J. P2007/ 062645 (22) a conpound
resent ed by tlhe form al a- wherei n each synbol is
i hnCherfor enentioned (1), or a salt
(23b* t he compound of the aforenentioned
dhi &N |§23represented by the formula: RNH Rk

wherein

R is (a) Ci-g alkyl optionally having 1 to 3 substituents
selected from Ci—¢ alkyl-carbonyloxy, hydroxy and a halogen atom,
(b) Cs-g cycloalkyl, (c) phenyl or (d) mono— or di—-Ci-¢
alkylamino;

R% is a hydrogen atom or Ci-s alkyl;

R® is a hydrogen atom or hydroxy;

R* is (a) a hydrogen atom, (b) Ci-¢ alkyl optionally having 1 to
3 substituents selected from phenyl, hydroxy, a halogen atom,
Ci1-¢ alkyl—-carbonyl, Ci-13 aralkyloxy and pyridyl, (c) Cs6
cycloalkyl, (d) phenyl, (e) Ci-s alkoxy, (f) mercapto, (g) Ci-6
alkylthio or (h) mono— or di-Ci-¢ alkylamino;

(17) N—[2—(2—methyl—6,7—dihydro—8H—indeno[5,4—d][1,3]oxazol—8—
ylidene)ethyl]lacetamide,
N—[2—(2—methyl—6H—indeno[5,4—d][1,3]oxazol—8—yl)ethyl]acetamlde,
N—[2—(2—methyl—6,7—dihydro—8H—indeno[5,4—d][1,3]oxazol—8—
ylidene)ethyl]propionamide,
N—{2—[2—(4—phenylbutyl)—6,7—dihydro—8H—indeno[5,4—d][1,3]oxazol—
8—ylidene]ethyl}acetamide,
N—[2—(2—methyl—6,7—dihydro—8H—indeno[5,4—d][1,3]thiazol—8—
ylidene)ethyl]acetamide,
N—[2—(2—methyl-7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—
yl)ethyllacetamide,
(R)-N—[Z—(2—methyl—7,8—dihydro—6H—indeno[5,4—d][l,3]oxazol—8—
yl)ethyl]acetamide,
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fil) N\NeneR4a and 924h are as defined in the
aforenentioned (2), and other as. pois are as defined
in the aforenmentioned (1); and the like. In the

forenentioned fornulas, the ring r
W Hi , t g represent s
YGRS In the aforenentioned fornulasrep?gggﬁ@g@&mHD

(s) —MZ—\(Qﬁé}%ﬁLq?,gsﬁmﬁd%agmwﬁ%, 4-d] [1, 3] o:SiavdeB-
compound (1) of the present invention shows superior
v1) etapfl] Ay 61 nel at oni n receptors, super or P

N- [2-p(_iiafng@ﬁ’?idﬂ@—idg_ﬁﬁﬁﬁo-%}l—iﬁﬁateﬂb ob j o-gt(absh bky3olarid t he
|ike, a clinically useful 5 agent for the prophylaxis
y1l) etdwl peap ™G  di seases related to the action of

(R)—4%?2@3En%ékﬂﬁlJﬁb@—QEH&&Eb4@@dYn§éﬁb!3%496@Yﬂdﬂﬁogazo;—8-ﬁs
hal ogen atont used in the present specification
yl) efHyddpiapioriigiei-ne, bromni ne or iodine can be ’
(s) 3L (9088 hy1-7, 8-dihydro-6H-indeno [5, 4-d] [1, 3] oxazol-8-
yl) ethyl]propionamide,
N—[2—(2—methyl—7,8—dihydro—6H—indeno[5,4—d][1,3]thiazol—8—
yl)ethyllacetamide,
(R)—N—[2—(2—methyl—7,8—dihydro—6H—indeno[5,4—d][1,3]thiazol—8—
yl)ethyl]acetamide,

(S) -N-[2- (2-methyl-7,8-dihydro-6H-indeno[5,4~d] [1,3] thiazol-8-
yl)ethyl]acetamide, '
N—[2—(2—ethyl—7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—
yl)ethyl]acetamide,
(R)-N—[Z—(Z—ethyl~7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—
yl)ethyl]acetamide,
(S)—N—[2—(2—ethyl—7,8—dihydro—6H—indeno[5,4—d][l,3]oxazol—8—
yl)ethyl]acetamide,
N—[2—(2—methoxy—7,8—dihydro—6H—indeno[5,4—d][l,3]oxazol—8—
yl)ethyl]acetamide,
(R)—N-[2—(2—methoxy—7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—
yl)ethyl]acetamide,
(S)—N—[Z—(2—methoxy—7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—
yl)ethyllacetamide, or a salt thereof;

(18) a prodrug of the compound of the aforementioned (1):;

(19) a pharmaceutical composition comprising the compound of the
aforementioned (1) or a prodrug thereof;

(20) the pharmaceutical composition of the aforementioned (19),
which is a melatonin receptor agonist;

(21) the pharmaceutical composition of the aforementioned (19),
which is an agent for the prophylaxis or treatment of sleep

disorder;



The term ' ' optionally hal ogenated" used in the present
M speci fication neans being optionally substituted. by
| to 5, preferably I to 3, hal ogen atons. As the
"hydr ocarbon group”, of the term "hydrocarbon grout
Wm:iocmaB%y havi ng substituent(s)' used i n t he?FrEgeiN62645
peci fi cat for | d ¢ hydrocar bon
(?—Zér Guﬁomffﬁ“’l%insgﬁﬁecn Sat u&a‘fh@ fﬁ}}g\?%%ar bOn group and
aron%tlc hydr ocar bon group and the i ke can be
tRe ee(Cmem\ﬁ ef erence given to those having 1 to
fi{_carbnn at ons. %be0|f|cally for exanple, alkenyl,
ANETS cycloaIRyI aryl and the |ike are used. The
hS preferably, for exanple, |ower alkyl or the

and, for exanple, Cl1_6 al kyl such as nethyl,
propyl i sooropyl, butyl, isobutyl, sec-butyl,

tert- butyl entyI exyl, etc, nd_the |i r
whagjedal §aghseymool 18 a%r%gﬁaﬁﬁeh%t%‘% S%BF%IF%Irkéa!ﬁbﬂ%e?‘ for °F
a ggﬁhﬁhgre&pmer al kenyl or the like, and, for exanple
C2-6 al kenyl such as vinyl, 1- 25

en aIII
5 (23)sépeopergiunchafehy® 2 UEBERERY bt @%J’ a‘%ﬁlaicf}h i ke
ﬁﬁggéW&gﬁly qgggfoyghﬁ907/148808PCT/JP20071062645
al kynyl " is preferably, for exanple, |ower
| kynyl or the like, and, for exanple/ 02..6 al kynvi
?FQD &éieghyn |, propargvl, 1-propynyi etc., and the
| ke ar e :"de1 . used. The "cycloal kyl" is preferably,
& ' Réwer cycl oal kyl. or the like, and, for
. cycloal kyl such as cycl opropyl,
LSy J 7 cycl opentyl and oycl obexyl, and the like
R'd@are widely used. The "aryl" is preferably, for
plte, C6-14 aryl such as phenyl 1- naphthyl
2-napht hyl , hi phenylyl, 2-anthr etc or the
whidd RADIE, pREf end bk @183 26 éﬁﬁiﬁe%rﬂdl tﬁéraéﬁﬁf?ﬂn&loned

Zmeq:rﬁ:l IC% d the | 1Ke aLe, w%%;ﬁegsﬁet@%%réﬂgﬁﬁictﬂ@t(l

Sc&r Bbn ¢ gr oup
70 and the like.

In the aforementioned formulas, the ring represented by

L=
means

D Do, D
, or

In the aforementioned formulas, the ring represented by

15 means

10
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"hydr ocarbon group optionally having substituent(s)"
may have, for exanple, 15 (1) hal ogen atom (e.g.
fluorine, chlorine, bromne, iodine", (2) nitro, (3)
'Wd%%@ﬂ d4) lower alkyl optionally haV|ng PCT/IP2007/062645
stltuent(s) (e.g., C..6 alkyl optionally having 1
to 5 suhstifuents selected firoma. hal ogen atom
itro, cyaﬂo hydr oxy, optionally hal ogenated. C1-0
nlﬁq;alkylanlno r--boxy,
ot Xy-'oar bonyl , carbanoyl,
pono- CL. . | - car hanoyl , al kyl - cgrbannyl, Ce.. 10
aryl - carbanoyl, C6-10 aryl, C0_10 aryloxy, optionally
hal ogenat ed Cl-6 al Ryl carbonyl amino and the |ike; for
xanmpl e, optionally |pal ogenat ed al kyl such as
thyl, chl oronet¥h di fJ.uoronet hyl, trichl oronethyl,
i-£IRfor omet hyl | "~ B-bromoet hyl, 2,2, 2-
i fluoroethyl, pentafl uoroethyl, propyl
3, 3, 3- trlfluoropropyl i sopropyl, butyl, isobutyl,
SegnRHt ¥bmpderd - @Nt&f th% @réseﬁtliﬂu&mﬂ1butyhowqxawp@mlor

i sopentyl, neopent - trifluoro I,
asrimite ot I IAOPARORPERAES BRI PRy
(e.q 0%@999&1% hawbhd: sypsdrd weat ( $)€0.A@1anyEabht iwrdllLy

aving 1 to 5 substituents sel ected. from
agenwwr@@om@mryé%eio@?\ﬁf@&%m&%n‘?f rﬁ%sresseévﬁ%g%d to

the 405 BXXF Lptdopall ynhahogarahgdnéay .chn gaeabkw:,ded
optionally hal ogenated Cl.4. al kox Cl. -6
alAey Itami hbalogen atomj| k§AhKNGRech %/%%SZ? S@FCl LCatior,
I ' feab) MeygaEbeaylve GrHbaBRYd,
fluoruﬁy E&ﬁB%QQ¥ br?%%r%anoyl ai 0i . afiylcarba

O@ﬁﬁﬁtamml“@Eﬂiﬂnﬂi}y"hggpgﬂpq%QQ( ugpd qg)§§§y96§§ent

naII t g M. ngo and

weecfhlgrs o BERG €0 P 9 S PRI o2 et
prefaiiyhy| tet s, hadmdent Aeomd ke), (6) hydroxy" (7)

al kyl enedi o €. nedi-Qx¥h @H&RagBod Ogroup
%Qﬁﬁh byﬁ%@é&f g%éé%l%%%“%%cg and 't he Flkg)q;
optionally having substltuent 7 used in the present

specification, for example, aliphatic hydrocarbon group,
monocyclic saturated hydrocarbon group and aromatic hydrocarbon
group and the like can be mentioned, with preference given to
those having 1 to 16 carbon atoms. Specifically, for example,
alkyl, alkenyl, alkynyl, cycloalkyl, aryl and the like are used.

The “alkyl” is preferably, for example, lower alkyl or the
like, and, for example, Ci-s alkyl such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl
etc., and the like are widely used.

The “alkenyl” is preferably, for example, lower alkenyl or
the like, and, for example, Cz.¢ alkenyl such as vinyl, 1-
propenyl, allyl, isopropenyl, butenyl, isobutenyl etc., and the

like are widely used.

11
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15

- (8) lower al koxy optionally having substituent(s)
(e.g., Ul-6 al koxy optionally having 1 to 5
substituents selected froma hal ogen atom nitro,
cyano, hydroxy, optionally hal ogenated al koxy, am no,

WO 418506 al kyl ami no, al kyl ami no, carboxy, 1%@bLrRo7/062645
al ky? cargon |, Cl-6 al koxy-carbonyl, carha

l,
nontke, “alﬁiyalypéyll%gpxﬁwpb kyﬁ%&?ﬁlﬁﬂjﬁ/’l lo?%%a alkynyl or
the a¥Le°aa @i %:8?? AL g%lh&n%lyé@cxw,asarathgﬂ@uy

ogena yI car bonyl'am no and the Iike; for
propxanpl g, 1—@;Ibp§mﬁa1 lgtchal ég@n’@t%dl@GLaBe A1y 88t as

XY €1 ho pro ORRXY XY loRer
|sogﬁ?ox?fy peéhﬁoxygqﬁgfﬁ%g% tri fleﬁ%b%net hgxy et C.
cycapdlkfe di kep, 11¥9) =yl 6y @Eﬁmpd-ﬁial Cys HanFlRgLkyl such as

cycigggct){@tl ,u k%éoﬁ%)ﬁéws %@o?ﬁ VI ¢ 9161%3@1' Y ahaving

roma a ogen at om
likal ke, wm/@ryoushgldr oxy, optionally hal ogenat ed CG..6

al k ti onal 0 te 1 6 | ko
e 35 DA ISR PR, o ek e
phe%!rlf? gliﬂa%ht@a?z&bcmaﬁwﬂoxmgmmw - @atrrbaaaqu c., or
nono- a EZ!I[) r
thegilkee Iaq)sﬂa sk Bﬁ%a{/ 6(38 dldry% C? ég%lm i‘é aﬁ%ﬂy’l and

th@ﬁtlik@nﬁkéywihﬂlggﬁsa@ed Cl-6 al kyI car bonyl aV\/ ‘to and

the like; for ...5t e l.o cha
Phorfl 529, SHEpHEHERb e Eheandl PG rLe) Srof oy e Ehe
“hyld?c‘éfé%rﬁbﬁ agmpozslzsw@mplqawamhgwmmnentt@)efhm(asz) have,
.g., fornyloxy; 01-6 al kyl-carbonyl oxy optionally
fO#uﬂHaW@lﬁrto ‘5 substituents selected from a hal ogen
(1 atrgdmog@ht Lo CAR0, £MABRLLE)7FEA8S0GRCHARROOTNEZEUEE) ,
SOXY) optlonally hal ogenated C1-6 al kyl, optionally
(Zhahdg@matedalkoxy am no, nono-C .6 alkylan1no
(39I n1no carboxy, .21 6 alkyl - carbonyl Cl-6
(

<5

xy ‘car bonyl , car banDyI nmono- C, .
4)a| lqwercaabnmtwgtﬂyc%mwbS@?t@@ (e.g., Ci=s

rylsgarn r é‘-Qse@Jé texyirom a
al]%)b oa:ﬁ:a Bgﬂggl%aégﬁgt p d1]:9 Al ostEeent vkedyfrom

Cir,a al kyl -carbaonyl am no an((j:1 C
haldwgerd |a|t@m,fn1tas)oamylaeo Credng=y| eREbeRRA OXP2aaRaed Ci-e
Catyl 0X yl yLoxy, . iS0RubMEMb OX3arboxy,
alg t’he r?? 913 gﬂ%]l%ﬁt%{ v:dcarbony?%gv optl onajfl IO§/§
clJaaaam—s:uhbbnyuerﬁl(asﬁlkexxg-ca@nmr aF3HRBRY b o nYPRHXY-1-6

i on av| é‘gﬁ} ents,_sehegt echiy-0mya,

alhg{i ‘ffe‘ﬁ’aﬁ%éé’% rlo gno alcrirfogxy, 6oI;otl o%a éﬁ-
Ce tﬂ@lagg:gnatgq) ar910x36, adgtybpabpyurmmqeyahaqid‘gem &d101-5

al koxy, .am no, 1--6_al Kk MiNQa1 ted
capgp nGi 218 tg'%(&il% “Car ony%/an%@f gﬁﬁoxy carbonyl
cl_%aéﬂéy@)éluchrra@cm@hylﬁ ahkytemeifyl, difluorcmethyl,

car banoyl , al_kyl ano h, 5:,62420_
traﬁblorWi%’laer@;B 5%1:8?4%:6_%5%% ogenﬁ% 8 %\9 S
trilkw&f@étbgﬂy | Eahf@fmuiotahaym kex;orfyar, §X&n$)+tglf(.|.ggrqgropyl

aryl -carbonyl such _as benzo XY, @ag L hoyl 0%y,
isepEopyhndutiyeé IiL%%‘?utyl( 15F°car %‘6& SN e L
trifluorobutyl, pentyl, isopentyl, neopentyl 5,5,5-
trifluoropentyl, hexyl, 6,6, 6-trifluorchexyl etc., and the
like},
(5) aryl optionally having substituent(s) (e.g., Ce-10 aryl |
optionally having 1 to 5 substituents selected from a halogen

12
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,C (13) | ower al kanoyl optionally haying-
substituent(s) (e.g., Cl1"6 al kyl-carbonyl optionally
having 1 to 5 substituents selected froma hal ogen

ato nitro, cyano, hydroxy, optionally
W‘E:i“g)lﬁsﬂsoxy al kyl am no, al kyl ani no, car boxyE‘P%%@J%B%OQG43

atom,ahk¥lkogasRomy! hy@fozsy,aldpﬁmysnahljod‘rqllogenattb@rﬂlyd alkyl,

nono- G -s al ky car ba al kvl - car barm I
OPtl%}PYc%?%%?Wte dcr-s @%ﬁx\y/ TEEY0 "G %&y, %(Bt FOEAPT y
di- clpgab% Nah£h Olgaébaky,y|01§6aétmajny+@emhm§zandciﬁhealllqolxg or

rnyl; for exanple, kyl -.car bgnyl _
carbogydt y FarprRp onPPRet s a&ﬁéfh %%ﬂ?aﬂ? (1 # Ayl
Carba?r{oX)lcabPQ )élryﬁ?péaﬁj&{olyi h@é/iongrybst(EJ_lgu&ﬂy:(@y (e.qg.,

- car bon opt| onal Iy havin
optloglfalllésft hebesrrsteg %t:lﬁ AL BAGAREDNAY aF‘B El?ﬁ grges for

exampcfl.\éan%g_ hydroxy,copdid grahly, hadgenat ede Gl arfi abkylike),
pt'i ona | y "hal ogenat éd Cire al koxy, ami no,

(6) l”aﬂdipbia(m no, al kyl am no carboxy, Cl. 6 al kyl - carbonyl,
rklza6 al kyl - WO
%@fﬁiggé%%c%&g 60710 62%%§é%gﬁyl al Eyl car banoyl ,
meth;ﬂsenedlaxyt @M@wﬁyﬂloxyar%ﬂc ,CBRdothg yiidey s optional 1y
haI Qg ttheql ) kgig
1R E%%ﬁg SehsRyahky ?aﬁ%gbgexg@m%ﬂ@# gl j ke

exa carbonyl such as benzo¥
alkomp:iﬁitfi@ylblky chaviagd 1th@ j ise@ptitusyts gipdected rom a

al koxycar bo n a6
halo a%y koxg}'{%’ar oﬁ;slf allxo% c%%;: Igg Egl\?%%lgi} %%@Bgéﬂat(&i @,

alko;S}ubﬁmhbe nmSncsreJleacaékiylammoa Hat6gerplddafinpt reprboxy,

crs YD IIRRLY oD RIF ARl guraL ot kar oA

am n oar (11
alkyﬂcﬁﬂb&ﬁ'@&bon&i c1(67 alkys—cmﬁaamoyd:ar Bony Iarybaﬁﬂamyfloyl

nmono-Cl -s al kyl -car car
Ce-20 Y1+ cGFBRARDYIS b OP% ﬁ@?‘f‘y %lf ealrgg - opt %onal ly
carbhd} RgenR¥y addCﬂh& 1aluey | f@ﬁré)&mdlam nptmnhltﬂye hbilkgendimd
exanpl e, -6 al koxycarbon such as metoho%) & Or?é(*éoxy
Ci-6 %]E]fﬂi%y@a’tcﬁoﬁﬁmetﬁ‘ro ox§ oAt dn)ﬂrc’pBﬁYb)@ys arp !
1sob@£‘<9x§ Dedrtkedxy, l@ﬂylékyarﬁﬂﬂmwmatmlemml endl the

havi'ng substituent(s) (e.g. ar al kyl oxy- car bonyl
likepptionally haying | to 5 substituents selected froma

(9) ﬁf’# D8N HcQBha M Mvie¥asestitdicaxy s) 0pt jPnaldsyo aryloxy
ogenated Cl-6 al kyl, optionall ﬁ&hal ogenat ed ]1_
optighkbiky haangol Horfo-SebstL FEYE SarfiS CEF ha Qger

atomcalrx > Shng, aﬂl)@ééoxy,céﬁéméllﬁ%a@o M@%stamyyl,

anoyl " moho- E"al kyl car banoyl kyl - car.banov| ,
optlﬁfﬁall:oy atqﬂlog@aﬁbmlrtfws, a@)BQ@Yaraﬂlno(ﬂmBD‘iTFla? ﬁléf%}amno'
opt i onal | v hal Bl Kb hoRGE P Y%'fﬂkBQ and
di-Cipe? 1&3& 3 fo{ (gxarrp é, t‘? V. 3(leiral Ky Ioog -gglr{) <uch
carbaﬁybertgaathamp&azm‘ﬂ Ce{scalkahd:qnb@mpwke)dlgcleﬂ)lkyl-

car bano tardhamyl, onal I'y
i T e e o
optiahkyly cealapmytedpliorakyy- h@mmg/lmoo sardbsts td&Rt stor

sel ected froma hal ogen EMAn %HEOXYang
examphe; onalkd ?rﬁg‘]?%esﬁla:?‘eas éj[}.le. C%?’éxg?p am ng’xyhrmno- 176
the akky|am no, al kyl am no, carboxy, Cl1-6 al kyl -carbonyl,
(10) lower alkanoyloxy optionally having substituent (s) (e.g.,
formyloxy; Ci-¢ alkyl-carbonyloxy optionally having 1 to 5

substituents selected from a halogen atom, nitro, cyano,
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al koxy- car bonyl, carbanoyl, nono-Ca-6 al kyl -carbanovl,

al kyl - carbanoyl, Cs.-10 aryl -oarbanoyl, C6-40 aryl,

C6- 10 aryl oxy, optionally hal ogenated 01-6

al kyl - carbonyl am no and the like; for WD 2(?u7/1488
GaPidey/R28R7/ 062645 exanpl e, nono-0 al kyl car bermyH2007/062645
such as net h{l oar bano

t hyl b dth
hydrpgg) , OPYITORL4Y - Phase aFR&%Z? %g‘lrng rm%p Jiotcl)‘ln%allP’)a/mhaV| ﬁg

ha1SHBsttduent( 8) kéLy,9-amidb; Gloko-al ky lallc:alabtamw di-Ci-g
optionally *havi n

gltob5.a substltu nts_ g ??b&[kplm
alkylpmiogertabery  iits L ey amtoMydr oxye B
caxjgﬁlme fna}ﬁcﬁ@—@}_e 62 BLKOX% rbafib o, dmng_-soél}@laJdaybanwylb, Ce-10

6 al kyl am nb, car boxy, Cl-6 aIk I-c banyl
ary@-casbah%dxyceﬂv SeEyl , Coar BARDYTY " i f%y Hlogenated

Cr-d @%ﬁ%ﬁ@%&mﬁd - enal kyte C«':Hokiaaﬁaaaplé%qg alkyl-
ary ano 06-10 aryl, C6_10 aryl OXy tionally.
caﬂh@hg@emm%d:flc&%agq?%yll@fé’ar BEAYHA 176 Yand W?’E"BH Re: for

1so§u%ngﬁf?c)gr Gl 6.8k kitle qaRRamoyi such as

anbdyi, diethylcar banmoyl etc. c
(11 Iae)/lcam@ylaxw cait eyl b@ﬂ%aﬁqbfthsw%*‘g ' 8., cous

ubst it uent rylesay hapayiceptionalbyted
ar)fs'lla\?aﬁ .nLY?IS Ogugs?all entalgqggl ected 15 from a._ hal ogen

fraat eThabben,atopanoithyr 4vexy, bpifohal Pythatdlehat ed
01-6 al | a 6 xy, amino,
halaﬁgernéx% E,O{:]Jos tkg? % 1or@ﬁl§gﬁ cfegl GLubcal koXyoxy n

am no, a| am no, carboxy, O 6
mordd ¢ amayxmnyio,, 0i-G- aldamyyamam@orgﬂrbogﬁr bempyElkyl-

nono- 01, al k r banpyi 6 y agjggmlyl
Ca’&a%'apw %Jaﬁ gyrrﬁﬁf O@ 5afggm% H{C@%Ié gl gry | ox
cafndngl by-chalogehatacbBiby8 , alkyd caybonyanad - aReto
the |ike, for exa 0, ar r uch as
= herytio S DEABYY | REBHI B BRI ot S S T ne
catbd®)lamibd 1Ancﬁrﬂh@30 liké 22'5 ozmmnambdme rCeado k&ifﬁlfn gaybonyloxy
optional ly havin Flbg uent sé) 22 cﬁetb ggpo Cl_6
sugh kag HFFEYLPEY o REVTHY SUBSt Pt tient
(18f | ected.from hal ogen atom nit ro cyano hydr oxy
op t| onal Iy hal ogenat ed C al kox g{) ntq g
1&1 k3 dveaTi ﬂgka%@%%/l%&ﬂﬁaal%%r ‘58%19 € a#%o%yl
algﬁ‘&y(fﬂﬂ% XY - Sﬁf&{&ﬂlly gaybadoy lto HDBﬁbsﬁﬂltueﬁts selected

car banoyl , al Kyl - car banmoyl , C6-10 ar‘é1 g barmy
frOE, 2 . Hed.omeyl atas- 29 taPy| sxvoroﬁtydsﬁéw VIS endt ed

ha%ﬁé@aﬁe@%%"”yé?ﬁ@&‘o 2ARdot heolddKs:; hokyexdmpl, edi-Ci-s

am™no such as net hvl anm no,_.eth Iarr]IDno 1,

alkw:amlmmd qahboxjr,ké)l s E2BYLFatRARSE: abky | HicRy caroeny
thonall 2 sthiHents) diecd. aBhkyHaarbamoPl, Cs-10

ca5 ?m%%nf H}enﬁ e ?&g 5 substllgt%ents selected WO

argzmeaawr&@apecu@z@wlo@e& agyloxy, optionally halogenated

Ci-¢ alkyl-carbonylamino and the like or formyl; for example, Ci-g
alkyl-carbonyl such as acetyl, propionyl etc., and the like),
(14) arylcarbonyl optionally having substituent (s) (e.g., Cs-1o
aryl-carbonyl optionally having 1 to 5 substituents selected
from a halogen atom, nitro, cyano, hydroxy, optionally
halogenated Ci-¢ alkyl, optionally halogenated Ci-s alkoxy, amino,
mono-Ci—¢ alkylamino, di-Ci-s alkylamino, carboxy, Ci-s alkyl-—

carbonyl, Ci-g alkoxy-carbonyl, carbamoyl, mono-Ci-g alkyl-
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(e. g., Cl1-6 al kyl -carbonyl anm no optionally having 1

to exanple, optionally hal ogenated Cp_6

al kyl - carbonyl am no such as acetyl am no,

trifluoroacetylamno etc., and the |ike), (26) oxo,
wq @Fy1eser ocyclic group optionally having PCT/JP2007/062645

carbaégg tld&.p %Eé%)ﬁéle ax%o 1, Qfs_ a%gallﬁ@&}?r agygl | (1:

con al ntng, besi des a carbon at om
aryl,t 053 laeyemy,atammoselbyctraiogﬁeﬁtad e ¢8Hlat om an

en ato sul fur wh Q asuth

Carbof‘éii/%ms‘?ﬂ) Iyt ﬁgﬁtg 1) E6F e%gﬁq@olr%'alcﬁa? 8“‘32% gfg%ﬂr)nan% tro,
as beBYaWD, ytexyl opt.ionabl yhdalidgenated C1_6 al kyl, hO

optionally hal ogenated.Cl 1-5
5) QPhbOnALL NaL OSTP o Gl i, anbiosc RO
(e.g.2l kYL -LAIHNYhrbédy16 o@ftkewl:m khaw-hg antdaaﬁr@}ﬂb stituents

mono- CL- 6 al kyl - car banyl, ah? Lok arg@'ﬂ%i{élly
s=1ectR0 168 e v FeaPBRRGYIO GBI SES ar i ca a5

halog%ﬁstgaaé % afl@gbﬁg e ][@ﬂle@ Cﬂqoﬁoemlkyl&lckgnmnw ,ard:ln@;L-eoxo
or__exanp

sLeyppire warﬁﬂ}%oﬁ—auwy BRI, Dbogbhgycarony?,

carbatm%&/gz%%ﬁllo ~d,S Oghkﬁi-@a\ﬁbamBYIﬁZ@i-)dhs pykgzectamhan@hrl, Ce-to0
az , |mdazoI|nI triazol

arylwrrbdlywlpﬁshm Wy Csﬂma&ﬁ&fwol‘%@?ﬁﬂto St ﬁo]?/ & i

r | ghyd £ Hhi QRYF anyd ,ex@mpze nyd: alkoxy-
Cr-s aﬁhkglgzé:%hﬁ& p]i%%ngrﬁgm nyl, 20 triazin r| dal;: nyl ,
carquwlasunylaan@tﬁlﬁéywlk@nyd{ eféep %YSFY and t he

o | rerd K. |kta o (e.
pmpod‘fcgz: P{Zéf‘t hio 338%9%% yrrlet%%g) | t h?%@ tet hyiit hm (e-9

(16) prenykhkpcaitsoylopyt i¢na. 1 YboeyiLEgi %Jb%ééuﬁﬁ*f_{fr)t hiS

r{cRutyl LhLo, € therddKe) to § Hbsas )ihteht@
Cr-12 (aﬁa%]% i rE h?Jf 5%1&%2937 hlerij(l tﬁ?o naphtlhyl t hi.o
sele&iell fr&ﬂdatﬁmﬂdgdneptom, qxigp |@m@pofﬂh@ﬂpgﬁyflQgﬁlonally
yl su ukf i , )
haloé%ﬂ%egu he i’ﬁ( k'lef OB l n;"]%liogé?fl@%cg |Ssnyl %%Sl’e atlznlno
mono-afds heylbkeno, d@SQ}@aaykxmﬂmﬁﬂnylc%tbq;y, 6802 1kyl-

arylsulfin such ny/| th[L _flnyl
carbeRl, Caﬁdaﬂﬁ OH%D ‘yﬁfg’%‘i’gg 6071 062645
carbimy1,| emec, al m}&ulcfaenamoj]e, Fior10 calrylecan:hym@m £ Grayb
such as net hyl sul fong/i suI focyyd Qiﬁ?i" sul fonyl ,
arylpuReylosBFY bR, option Iy Palogetat & us

carbonylamino and the like; for example, C7-12 aralkyloxy—carbonyl
such as benzyloxycarbonyl etc., and the like),

(17) carbamoyl,

(18) mono-lower alkylcarbamoyl optionally having substituent (s)
(e.g., mono-Ci- alkyl-carbamoyl optiocnally having 1 to 5
substituents selected from a halogen atom, nitro, cyano,
hydroxy, optionally halogenated Ci-s alkoxy, amino, mono—Ci-s
alkylamino, di-Ci-g alkylamino, carboxy, Ci-¢ alkyl-carbonyl, Ci-g
alkoxy-carbonyl, carbamoyl, mono-Ci_¢ alkyl-carbamoyl, di-Ci-s
alkyl-carbamoyl, Ce-10 aryl-carbamoyl, Ce-10 aryl, Cegip aryloxy,
opticnally halogenated Ci-g alkyl-carbonylamino and the like; for
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etc., and the like), (34) aryisulfonyl (e.g., C6..10
aryi sul fonyl such as 5 phenyi sul fonyl,

napht hyl sul fonyl etc., and the like) (35) sulfanovl,
(36) nono-I ower al kyi sul famoyl (e.g., nono-Cl-6

S Kk3pPpEUBFanoyl such as N net hyl sul f anoyi , PCT/JP2007/062645

exaﬁpfé hyl syl Eg 6| %il%ll\l'cl‘a&g%?%ﬁt |haAoys methylcarbamoyl

I sopropyl yi sul famayl "etc., and 't he
ethlyi &eyhamo@1( 8ﬂ¢ dlarle\i\'.@ﬁ alkgil-eul fanoyl (e.g., di-Cl-6
| U| fa Su . Yy tit t {
155, Wl iy b FERRTTEVR ROk ooyt SaT T Ay o cicvest (<)
(e.N. N—dﬂ—miteyamyiarm;haﬂeyt Qp’@m@atlhﬁ haxki)g dndot he |i ke

ocarb u f “h ar bon
SUbéFbE‘ben%Ss 56??8}:\%%! {/rcﬁnaw ﬁ%lcg{?glste | tﬁen{l{\%% )réggﬁﬁave 1
hydtrﬁx§, fd}j’tﬂfoﬁéabywq%ldgr?tr)ﬁtes L[hSd |atlﬂsenm Ielraot @dnmfbna
the aforenention S stltue
L erEidra et Bl GF IR RorS Ry 1o Habl PR oo g7
al]do% 5@&@dd’ﬁ$ terbenahhr aumaféce_ds ad kYsnbsthameenit dgk-dlips

at substitutable p03|t| on of the,hy rocar
al]@%oaﬁrb%?é/ﬁrt Re1h@rer CF° étl?ﬁi’e"nf% AT ormryé

opt%ﬁﬂlis;tl hstiichdent e ey, Jaalkinﬁ—csarmngnammﬁcs earehttheAsitdve for
subst ent which the "hydrocarbon 0 aortblal%gaily
cxoBSS, i roraBIyL 15 br 1l 281 § Tty ety
dle% ?mw&mya %%EeCt&Qiftlh@fTMﬂé ,hal ogen atom (2)

(3) "25 cyan, (4) 0X 56#5) Btlo c
zqaaa@gbmk@@oai ep*aw}ﬁllY( WH;&QY RRZmity %en&f%d' &0
arﬁlegrmly op(tﬁmgfl);-%a%&ﬁ kyl@xys s(u%)stiiﬂtém:s (E8)ected

.. 6 al kylem™no, (10) di- C176alk¥ no (11)
frq;caabb&yoge(m@tom al‘alrcpqymyeapbdh&gﬂroxy, optiona

i o, 6amino,
halﬂ%%%?k%%i%a%ﬁ_l}&@{ %;;t( éo%)aé%?rlp%m%ér{at@%ablcg%lgcr?gi am
mor(oﬂ)-s%lmaanwovcéstb%nowlkﬁmnqz 624898 y | Cie g yl
cau:‘iﬁo&qy%I )C é )!ﬁ %‘ égrl%ré} ox}éarﬁ:%@lelmoﬁo Cl ¢ alkyl—
carﬁmbgnoccyﬂalcs g.ﬂdstyfg-cajn‘bamnelt eEamo" ﬁévb‘r%%lihﬁlqodlgr%v

pt || h t t t
e

exa to 14- renber ed
cafdirefenabd yarkt the mkemname:r edymp o doyo| ey l-siaepaneyl such

MERVETICN A A S )

(21) amino,

(22) mono—-lower alkylamino optionally having substituent (s)
(e.g., mono—-Ci¢ alkylamino optionally having 1 to 5 substituents
selected from halogen atom, nitro, cyano, hydroxy, optionally
halogenated Cj;_¢ alkoxy, amino, mono-Ci-g alkylamino, di-Ci-s
alkylamino, carboxy, Ci-g alkyl-carbonyl, Ci-s alkoxy-carbonyl,
carbamoyl, mono-Ci-¢ alkyl-carbamoyl, di-Ci-¢ alkyl-carbamoyl, Ce-io
aryl-carbamoyl, Ce-10 aryl, Cei0 aryloxy, optionally halogenated
Ci-¢ alkyl-carbonylamino and the like; for example, mono-Ci-g
alkylamino such as methylamino, ethylamino etc., and the like),
(23) di-lower alkylamino optionally having substituent(s) (e.g.,
di-Ci—¢ alkylamino optionally having 1 to 3 substituents selected
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carbon atom 1 to 4 (preferably 1 to 3) hetero atons
of one or two kinds selected froma nitrogen atom an
oxygen atom and a sulfur atom can be nentioned. For
exanpl e, a 5-nmenbered ring group containing, besides a_
WQUPHHIS% om 1 to 4 hetero atons 10 sel ect eBCTGHITA62645
From anhggggglg AN 208X YERMAt BRiBdLy a cptiiboallat om  such
as Z2--or 3-thienyl, 2- or 3-furyl, { '26 ol ¢
halogeRapyrr G-y |alkpky2. aBing. GPPPoL-ai HyTY 2810y 51
5-.0xaz - . 4- 2Ok Pcarpexarolgils a2kpxg-caobonyl,
alkylaén-ltnﬁi’ag%%%ﬁ%ﬁic,l 64? o% SC-airsot ﬁi, azoIGyI %;é Ab o, ¢
carbartmylyr azobylys 21ky3-CaFbaoy e adoTHids MY 2SO 5610
15 imdazolyl, 2-; orc 4-im.dazel i Bytionkldy3hblbgeeityd
aryl_ﬁﬁr?,aﬂ‘-oy?fi%%lé’l ???l'll-(lz-s Or  ZH tetrazol y1_and th(}e li ke;
Ci-s a{)@ﬂ_—gaanmﬂmw andnbles édkﬁir'ngoﬁ rStRFPEnt a%gh nY,
esi des car hon . 1o T 14 +het 8F O AtR® , Seheaitrd
alkylamigi éuﬁﬁt FOgER A &%%%O'oxfgen‘;at om and a sul fur
like)Aatom such as 2-, 3- or 4-pyridyl, N-oxido-2-, 3- or
4- 20 pyridyl, 2-. .4- . B L ol g DY gorMb@xi 89 2-, 4-
(24) ¥r w2 %&F?ﬁ%{ﬁ%ﬁzcjﬁﬁi %Brr%)rfoph Hlny?,wrmcioélhol [ n?:/ ,
besid®s RErd=aiBA, claﬂom ahd ﬁne4ﬁrpi1|pregém?“:9mh:1 d:m/ﬁlah? ezo atoms
1,4-oxazinyl, 1, ,4-thiazin - hazidpW sulfuPratom,
selecbedh iy 2| %gz’FFOQ‘?I} Ry | ?Pfeqx%re%ﬁ%yri dazinyl.
which?éféi%r@l'ly hklagxéxd@bt&-tuefitﬂspy«d dazi Ayl t%grﬁj'nlegéeF Pke;
for 25 exanple, a bicyclic or trigcyclic fused+ringnd
cycligr gune GREAPRR LY L Y c]oaers‘bLéi(réf}éa%lo(‘F:rii1 1 to 4 hetero

one ni‘%%&@en?‘ el ed £6 oInrRtRi-br ogems atedrrtan Bxyyen naEBpgen
an

a sul fur atom (preferabl a_gr.oup fi y 1
+tom, CoNdGHEHR GOB! SEhel SHOTEREHt {bndi 5" %%%&%gb%?sed
to 5 rshﬂgtﬂtlﬁéht%n%e%gté@ f5omOk  Ba DETHIE REdm) | Myt gy, 0GFEsY, 30
optionally containing, besides. a.car bgg ﬁaéfﬂ} l1to4
hydroagt eppt Hreis vs BRees TR T oa M Hog8R af'om “an oxygen
at a r &b, meHehcas d1ngabyino behizGiuryl,
halogﬁ@%g% E(?lészoalii}}lh,&ybenzoxazol yl, benzim dg%o}lé‘z_l arbonyl
alkylguiino} ytariasagulnel 31Ky IoREREPRYT nytss GUFREY ST Ry
ui noxal i nyl , 0074 k48898 PETR2007 k06— ¢ anctermioxilny Cg-10
carbag‘ﬁ?’ﬁc‘)l?‘czn#éj,é F‘s_a}a{\g\z]% ufr an?}'l ” carbazol yi, acridinyl. g
aryl-{hepantit i disigl aryhr GranydLy LsFdnof P ey, halogena
henoxazi nvl. and the like: .apdijthe. [ikecarmpused. O
Ci-6 a&l@( gCagbenY ey Pl’rers;%(jér%gj (tpr ef er abclfﬁ/_ 5 or 6-
2z1irnEniger ed}ethiptiendcy oltrordimylec oRYEF Pt imy L, S e VA
carbon ato

1053 hater. i8df inyl,
inddq,ﬁqlry&geﬁya%?ﬁy];g lmlBQEﬂlOthn > ﬁ?ﬂ:@f‘fcﬁﬁ, hefpiRolinyl

oxygen atom and a sulfur atomis
dihyd¥fenabl . tdsrdtheirspbstdtluemirenatithe Thet erocyclic

group” of the "heterocyclic qroupsoptd onallyy having
methgHHSRSRGeRYts)N™ lﬁ%\%%?azﬁrght %gda?%% ceernE‘nt)?{orjed
(25) " THU0GAKDOBa B QUL aphbonmt lgnatidyi hyv substbstiéRees) ()

(11) the groups recited as exar llﬁsh;%irl 8 to 5
(e.gsubfsti BEERESCIRANHREPRydt vcarbon group optional |y
subsDAMIdIG SURSLEL MeNtdcs) & HAYodmay estoandntte,| ik@nean be

mentioned. particularl ¥ pr efer%g(l Y. fé)nrlineg(a Ing,_cll_g
hydré4y, mtégéﬁléymj(cée&.a, °f| Giof | HEC=¢hI BF e, brom ne,
alkyi%girgoe) di-cl2) a PRI ANabl yehabagenat gdaliopercaabkyyl, Ci-s

, optionally hal ogenat ed 3 al kyl such .as
al konpt trhonafil, oreneag L, AorDaor o Rl I'f:a%(%/?l%?ﬁlidr Eﬁe?ﬁfﬂ ,
rifl.uor t hyl Vs r@amddfiomegt M\dryl, Ce10 aryloxy,
alkygfﬁ?%ﬂogﬁﬁugg'é%tﬁp, %]éntngilruoroét hyl, gr%p%{ﬁ s o
opt13nd1 By thdlidgearopd oyt 2LkgdprapyIny BHEHP, 7 Sd yikes
sec-butyl, tert-butyl, 4,4,4-trifluorobutyl, pentyl,

i sopentyl, neopentyl, 5,5,45-trifluoropentyl, hexyl,
6"6,6-trifinoronexyl etc., and the like),
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(3) cycloal kyl (e.g., C2-G cycloal kyl such as

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
the |ike), (4) | ower aIkynyI (e.g., C 2..b- alkynyl
such as eth

|qxpgp e, OQ% g#a%%% %%y%thpéOD%%§¥€_g%%bo EQmEES such as

%%e%?ﬂ&hlnéj|t§1ﬂfﬁH¥dﬂ@é h ambHb esyd ., isGRbwrenylike)c. ,
and I'i ke 30 (6) aralkyl (e.g., C/-12 aral kyl

slzéh a§ObenzyI a- met hyl benzyl , phenethyl etc., and

{ o
ge]l)lt hyg%rct)éy%lﬁf géxic&% lo%k 10991%?“ A | y pléﬁgans;t%)tﬁgﬁ'ﬂxls (e.g.,
|5GW©|§C al-kentyefed gleteﬁébc@'calllcogyospC@H@Hﬁeltﬂmxlfbntalnlng,
LTS PP L P RASEY  F e gy
?{]wr%)én( §t8m, agf@_é%/g%rry l.@%¥h sHeha asuphenatonst ewhicand

1 ke), 10) Tower al kanoyl (e.g., fornyl; Cl 6
adptylonaalb oh§I$ ls ueh 5a§L@LS@tl§iluen‘pi5 (0}%12 bﬁ?fwe St y‘a‘| halcgen atom,
butyr I and t bo
% 5% CW "¢ r’bo ogl %%L%yagé%a%zoy?/é& ?alpﬁw{é %Icl){)}// 1
Qil:ﬁ: 1onémg!yt H&ld)c_l;ekx@itecﬂ. @1(61 &)Lkb&we r aal tkan oydrmaC (e ag kylamino,

f | Cl 6 al kyl -
b o X AT y AT | SRy R L St PRS-
'da‘S.%)o Xl( 13211:13&&{&&?”?%}}6—@9’6 E@Ekgl czgﬁoéi?oyl di-Ci.¢ alkyl-

i bonyl'oxy such as bénzoyl oxy, naphthoylox
ematamayd t Qe.d iske)l -cafbanayl c afdboxpryl( 169-1d GREOXY .

LSS ol o T Ry o

| 1SIGRY; OBRXY ERERETY | | L IDLEIONY, cauhgmyl pytsobyl p)@pard:iar@ninyl
tertbutoxycarbonyl etc. and the |ike)

araldeplydxy tapvagltyie. fg}uazaiyilz aFBFRW%?]yYf:arI%}'o‘?%ﬁO]‘Yl
Sg%%z% 1E§H%¥8)f%§§g£§%2% aZQQQngfe t+H®lo11Ltetrazolyl,
(RAiam, neyrimidinyl, thlomorphollnyl morphé{qéga piperidino,
piperidyl, thiopyranyl, oxazinyl, thiazinyl, piperazinyl,
triazinyl, pyridazinyl, pyrazinyl and the like; preferably
pyridyl and the like),

(28) mercapto,

(29) lower alkylthio (e.g., Ci-e alkylthio such as methylthio,
ethylthio, propylthio, isopropylthio, butylthio, sec-butylthio,
tert-butylthio etc., and the like),

(30) arylthio (e.g., Cs.10 arylthio such as phenylthio,
naphthylthio etc., and the like),

(31) lower alkylsulfinyl (e.g., Cie alkylsulfinyl such as
methylsulfinyl, ethylsulfinyl, propylsulfinyl, butylsulfinyl
etc., and the like),

(32) arylsulfinyl (e.g., Ce1o arylsulfinyl such as
phenylsulfinyl, naphthylsulfinyl etc., and the like),
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(22) nono-lower al kylamno (e.g., nono-Cl_5 al kyl am no
such as net hyl am no, ethylam no, propylam no,
i sopropyl am no, butylanmno etc., and the like), 30

L=l ower al kylam no (e.g., di-Cl_6 alk ] <
wa Bt s e thyl anino, die thyl am no gi\grg&@’ SLUTEEY
(33) Thvweoplapysamanyl diebaty|Grd AGXYNEHIYWNEHEE WY ami no

et C o and the | J 4) 31 shi0£ S MRRILed s Y EbiyeL
methy]a?ﬁc]rfc?né’gti%%lgﬁ%}liigéwglg%nog;s/ gesi de{:rpa carbon atom and
etc., o5l Rinker oges) atom 1 to 3 hetero atons

M702007114 PCT/ JR2007 | egladzgrom a
(34) AFYrBYSA™Et on - Sl g)%‘)}&ea(ﬁ%gt%g?n%%énﬁgl ?\ﬂsul fur atom which

pheny0Pki @AM, ynhastisubstlitbueht €. ,( eng. tha-136)6- menber ed
cyclic am no optionally containing, besides a carbon
(35) gpbfAYd one nitrogen atom 1 to 3 hetero atons

(36) ﬁSﬂlnf-Cltcﬁo‘érf EOKY Bsuli faogen (at om mnoogyg@ikm@mlgﬁlaoyél
sul fur atom _which optionall to_ st icbuept S

such §§I§‘d@%é1YfIFBH%I“ 'og’éﬁggygsrhht}r%ﬁ%%,’ Igﬁfn"gi} hydxoxﬁ{m

N—isogﬁ%bﬁ?&l{fﬁhﬂb%ji P%ﬂkﬁ(’@ds@lf&p@j]k)dtp .opeidridld ylike),

?. ogenat € - a Xy, amnog., nQs 1 h
(37) dikyenh oy AFRETAIR o (CChr DO O CIL 6 iyl el o 3ag
as N,ﬁlﬁi@e’éﬂﬁ%&fgﬁwppw,,N—a@eeayb@.mfyalm,oynmrm,r{:—l_e

al kyl - cabbanoyl , al kyl - car b%rm ., e%6 1Oaﬁ(ﬁy{ﬁéjafi%'§m¥ﬁd
diprogglaol eanylyl, O8, - @Ha yi'oKy; a%%’flf onal't y“hal ogenat ed
the l(_H{'e6a1@é decar bonyl anino, oxo and the |ike;- for
exanpl e, aziridinyi, azetidinyl|, P rro%i di nyl .
oMPROT I CCaRPRROBYPUD] IARS vy rRFRTSPy BEoup
. 1 m.dazol [.di Ny, <Pk PELAAM)” FRYyPRGHd Nykp bs preferably 1
optloﬁaﬁygrg‘%@%d;éﬁost etrah %gr op I‘Igld¥| , _pi per az!jn%lb cituents
to 3 Nuebbyl piqorazhapk-teR SRy [BPpRH ST 8101 R8T 8T
{2 al kyl enedi axy . Srafd vogpesi oxy cFueheas (1) - (37)
(1) rre&hy)/l é%%%eﬁ%%%gét 1E}”zi]/tfe(%:ediﬂoxy etc,, and the IA};]e)dt
is sdmflimbydroxys abp2zylated ;s “@EQFF%EHﬁHE grpys)
subst-("ie ! %%Egg%%?%jgj;@onﬁ%') fQe (i nysbEbRSn dr32b.phusphane,
number of substitueﬁts is two or more, each substituent may be
the same or different.

As the substituent which the “hydrocarbon group”
optionally has, preferably, 1 to 5 (preferably 1 to 3)
substituents selected from (1) halogen atom, (2) nitro, (3)
cyano, (4) hydroxy, (5) optionally halogenated Ci-¢ alkyl, (6)
optionally halogenated Ci-¢ alkoxy, (7) Cy-13 aralkyloxy, (8)
amino, (9) mono-Ci-g alkylamino, (10) di-Ci-¢ alkylamino, (11)
carboxy, (12) Ci-s alkyl—carbonyl, (13) Ci-6 alkoxy-carbonyl, (14)
carbamoyl, (15) mono—Ci-s alkyl-carbamoyl, (16) di-Ci-s alkyl-
carbamoyl, (17) Ce-10 aryl-carbamoyl, (18) Ce-10 aryl (e.g.,
phenyl), (19) Ce-10 aryloxy, (20) Ci-s alkyl-carbonylamino, (21)
Ci-¢ alkyl-carbonyloxy, (22) heterocyclic group (e.g., pyridyl

and the like) and the like can be mentioned.
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(34) nono-Ilower al kyisul fanoyl (e.g., =no-Cl -6

al kyl sul fanoyl such as N nethyl sul fanyl,

N-e: t hyl sul fanoyl, N propyl sul fanoyi,

N-i soptopy] sulf amo ) t ‘ -

i ke), A9 Og%%s)h%: )Iyod%cl\_h%l E¥Pg lfggoty]{le egecrm ‘%ré%etrggycllc
g&odp, @bkyémdi}arﬁwdlr@u@hbaslt\héhtd(:ﬂ)et hydest lifnamhyl present
NN- di et hyl sul fanoyi, N, N- di prop Iaulfaqu

RPREAT BeR i< f%;ﬂxaétpée and-tHe 14 Wugpengp (preferably 5-

gogolrﬂérﬁlgéf’ FI%QQ)QYQJ@%@L]'Sbl&?@il(I} Qyﬁ.grtﬁdyﬂlltlt’ﬂ Opreferably

kylthio“such as nethylthio, ethy t hi
mpovaChlg otsmmnxqﬁmqIwh@tehqcy¢li@cgrqupnqampﬂlphn@, besides a

Ecggféon ‘tx%l Lhi jgr% ;:4h (g)rg gﬁaggyp#ﬁgﬁ(%/l :E)h.het(e%c?o) a%aﬁl tgk‘foone or

raBhkhybs hé@l@étﬁad foath Tahﬁlttbgén af@B) drowetygen atom and a
al kyisuifinyi. (e.g., GC-ti alkylsulfinyi such as
FELRYE saEPR nyFan é@ehwegmlppﬁw %%p%@ﬂﬂ ¥§nyy 5-membered ring

?gbgbsg%#%ﬁhﬁfsﬁ%%st Qecgkggﬂ’ atdmI)1 Y igs ll‘lleftle@bl atoms

inyl. such as 10 phenyi suifinvl,
maﬂbtbedsﬂrémrqnnxﬂnngenaadomheahl@Eygen(annmIamﬁea sulfur atom,

aIk | sul fon . ,.al-kyi_sul f ony S . _ _
y?§u fd%? 4 %ﬁ%ﬁﬂ Sui Pon§F 3 # 5% SdﬁTonylor 3-pyrrolyl, 1
bu§y|ggli fr&ifamqﬂndthe4Ll5£)5 oXxAdo1yar yIsyl kenplk 5-

e.g. - aryl sul'fonyl such as M phenyl sul fonyl ,
ﬁﬁ@ﬁﬁnylxhlf%ny|4rnQ¥ 5-ahdagReévli k&)« ahd Q4n§1%%9§héﬁé°1Y1 3-,
se hef er gcycl.i - -

% geroc@%¥| ouggdpglo%%l%ygggggﬂﬁgéﬂﬁﬁpltuent(sfr >

H&y_dbaMEyl t®- Sor pweﬁrerchlzloylihyilo B, 2sybstidamintls 1,2,4-

sel ected_fromthe aforenent UbSt'%ﬁSntS 0 %%% 1 6-
CXiRzphet ei HAT tF %Phéegrraﬁﬁ ne? tFla‘a hd$F Frpmple, a
(dhbel-8aSPIE %I@%&g G hf 3RRNGYI BESTIAES & Subsddr weRl, 1 to 4
group B'], Sslibstitutak]e p03|t|on(s) of the

beterocgtbis gebeatedNfaPtt RenAlnDEEN ALEMe an oxygen atom and a

EHOELEAEh: PRt - or T EERT L e s "2 or 40

presapt , specidi cait I@*pyr&ﬁﬁlﬂanym [ Nn@kidoma-v,l Mg or 5-

substltuent(sén means :amno optionally havjn
mgmtia@m b@m%h%ry&mmeFPHP%%%Y%ntP@egiﬁﬁﬁmo 25, o B

sebeeLedal Oyl o8 QXA &, oblatbe, 8 of nonionedn, 1,5-

oh gro optional'l'y havi ng substltuent(s)
@hﬂﬁzthglgrbupsrerpIpaiaﬂinYAl exaapiegl of3t her 4- -pyridazinyl,

substltu nt_that _t h ocar, t|o al

A RO E Dol PR () oy DH g SSRHa L ring PR S, for
@E{anﬁﬂéb' g Bxap@l £s Hf trfieysubst ehyeat riﬂi@tgﬁd@ containing,
am no" may have incl ude C? al kyl optionally having

$gBddpeudnERBYON G- dr \Ho éppﬁ‘éﬁgm §tq;;&s§,|sr@lected from a
%ﬁgl?BQEHeQE&Iﬁ,) %@doﬂéeerl ai%%m é‘ﬁdt Qesulfur atom (preferably, a

group formed by condensation of the aforementioned 5- or 6-
membered ring with one or two 5- or 6-membered ring group(s)
optionally containing, besides a carbon atom, 1 to 4 hetero
atoms selected from a nitrogen atom, an oxygen atom and a sulfur
atom), such as indolyl, benzofuryl, benzothiazolyl,
benzoxazolyl, benzimidazolyl, quinolyl, isoquinolyl,
phthalazinyl, quinazolinyl, quinoxalinyl,
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WO 2007/ 145808 PCTAW2007, 106264:i substituent that the

"C..6 alkyl"™ and "06-10 aryl" nmay have, those simlar
to the substituents that the aforenentioned
drocar bon group” may have are used.

"h

WO RGPS, pe present specification "hydroxy 0 ?ﬂaﬁgf%ﬁ@

indoli%@ﬁf{!]g @i&id){l&fzﬁdﬁy[?ntl'r'; BHBaplg,tmmi)qu_wﬂ_ox?llf]ﬁndZ(of)urﬁi}H bxy
aving, inste n ydroxy, one

carbazglyhp SEHECTY 'f&b‘?ﬁa“fechwgmg%’l ec?ltr%iﬁ?ﬁ%é

of ~eXa
phenot®i QLERRN} iRedxa byt o carbone gk bty apdi bhal 1ynaFeng

substituent(s)", (ii he gr iht,ed_ exanpl es
used. offt ReITHS iSFUEﬂtjl't‘%we “hHe ?%Péﬁ%/%%%ga?bgﬁr roup
membe1d Ei gBaLycaicngrsubsidritaenifs) "bamyleRas P [f&om,

e. As the "hydrox tional Vi a
1 to BlibSereuEH PRI S IRy CLB ko o
atom aq’fgt !aogﬁHfﬁ(r Wﬂﬂﬁlssﬁﬁéférzaﬂiﬂﬁ%(s) , 02-2 al keny: oxy
optionally haying substjtuent(s iy ¥ v
bt [OELy<RaNeTY SOBSL FIUGHECEFoota s F o ORne
“hetefdk c‘ﬁ'ck%l:%;y SptibApal | ndvavigngusshistidrist ( syay GEF14

aryl oxy optionally having substituent(s d i ke
(1) tloarefveementiomd ™ P%P%@%&T gFQuRy%?%l)&gal@?- %gg (:J(J)xy

subst%%%%rgcn(%l) Ly- (Daving SabSbi tARNALES) ks Ofkaplasy boxiyhe

nmal'l y havi ng substituent(s) and, the like,. t he
subst Stibstist weRt that hvseocarbos FHKEX JPEioD 56“‘33

al ke xyo,. " 6 Yyl OXyke c2@3pé myredieakkyl oxy"
SUbStb#EFﬁ% 344m%¥f%%§y"%h§ye%ave,Eiﬁﬁée simlar to the
partis@bstiy weetsrébly, tiee akerekenti oned ' hydrocar bon
oup" ave ar The 480, Usedmire t Hedpnesent
(1) h%@%%%%i%ﬁﬁﬁ gﬁ'“h@f@%ﬁ?@?ﬁhi%ﬁ% opt i onal | _havi.ng a
(2) o ub@ﬁélm&emﬁiogeaaﬁeq:Epwzs adlechptco Jor ?E{lqﬂﬁi} pto
avi ng, i nstead of .t en. AtQmmeth{Ey capt o, one
haloggrghp s%%é@géi £ 7o g%ogggég%p{béﬁ (i) thgm
a1 £1:BEBRENRT) ?:Eie)dpibmiwﬂaﬁbohr'gfbwqwﬁt@;al RICY iz:ﬁg
substituent(s)", . (il g r as sl es
bromogfhyhe %mﬁnﬁTtF&gﬁ§°¥%ﬁﬁhﬁiheﬁgﬁgéﬁﬁgﬁﬁpbgnygroup

3,3, ﬂgm%icy%wln g1 86pmatydt, i bu’eYﬂl;( s)sohvay Lhavee at he

i ke. the "mercapt.o optiona v 1,
tert-SubFti t éeﬁt‘l",trflé}u‘ég%lﬂb‘i)&' ePJE%%‘t '&%dﬁé%; Py aopentY
5. 5, ALieAALLY AN Oneups] i@ Egt (5] F1OXBcalvkenyPthiTd the

optionally having substituent(s), C2_6 al kynyithio
likeloptional |y having substituent(s), 03-6 cycloal kylthio

(3) QPHIRRLLY (Dayi ng, Y R007A1488DSROMIRIODTLDBL645
cyclobutyl, cyclopentyl, cyclohexyl, and the like),

(4) lower alkynyl (e.g., Cz-6 alkynyl such as ethynyl, 1-
propynyl, propargyl etc., and the like),

(5) lower alkenyl (e.g., Ca-6 alkenyl such as wvinyl, allyl,
isopropenyl, butenyl, isobutenyl etc., and the like),

(6) aralkyl (e.g., Cr-12 aralkyl such as benzyl, o~methylbenzyl,
phenethyl etc., and the like),

(7) aryl (e.g., Ce-10 aryl such as phenyl, naphthyl etc., and the
like, preferably phenyl),
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As the "C7_, 3 aral kyl oxy" used in the present
specification, for exanple, benzyl oxy, phenethyl oxy

and the like can be nentioned. In the aforenentioned

f 0¥ )Imilcxesr B2koky aehydxdﬁarbdmOgyosch aptnettaldy, ethoxy,

havi n suhstltuen ani no nal I'y havin

%Osf% uerhs(’EfOPﬂiﬂgj &r?%h“;?r H¥vi AgSPutoxy. tert-butoxy
3uhst|&Mﬁmth@rlak@p;erocycl|c group optionally having
snhstltuent(s) Pref erabl e exanpl es of the

" R/ PEea N (§r Bup’ Ceafo BRE Loy dPeelaroPhpnsy etc., and the
pﬁ&gnally havi ng substituent(s)" for RL EU incl ude
al'kyl’ '(e.g., Cl-6 alkyl such as methyl, ethyl, propyl,
|@d}jr doyerettkanayd (dheyl,i kE@)r,myaI kenyl al]eyg-.qax@)rﬁrl such as

I such,as i | etc., the I|ke al kynyl (e.
P BEPR R Y s By HEFRL Shgy (R (gL L
conal) 0&|r4§'S!.Ea§:Eo§jrl &8-$. cscgllgaékyi Sk %Yl@:hoﬁéoﬁééhzoyl
cycl obutyl, opentyl, cyclohexyl and is the like),

aﬂ%ﬂht@@Y et€6r 1andriie dide)as phenyl etc., and the

l%?zgrt ka%ﬁ&gl )%ﬁ{z % ?Lgl;]%as ke?%gar@l fe ﬁy]{mygl.t Cléarbonyloxy

aaud:ht he hbkeyloﬁﬂfk@nt)pl(cmygoxy@bﬁtﬁfkbﬁ}yﬂ' SlLtQi‘bLftg/ryloxy etc.

i 8nd the like), cyclbal kyl (e.g., 03
€§£¥5§ F Stch as cycl opropyl etc., and a the Ilke)
henybrgndatbenyi alckyl KWy
Ra r)]ynr? cyc égsﬁygb%%ndcgérYwaﬁjy havglo?grSUCh s
@@alﬂpbféoxy toaphtipnelfesrvalsity .1 eod3theubsitét uent s
Hr§fg gl¥% hal ogen at om such as chlorite, fluorine

al koxy such as met hoxy, ethoxy etc.;

H}ldl) OX@weﬁlaﬁc@kﬁérwor(yﬂ Xy &U¢haBsoaeaiadvhy1asuch as
etc., and the |ike) that the aforenentioned
mﬁyapws%%%n&mﬁﬁhqwaﬁrm@ylanamnww@onyl As

CSBeist L oningl, LS TR AR, TSR Plory o

busgbycarbemyb<SEiecEm@.thenﬂhhaEr aIkyI optionally

SBL T RE BT VS RHe [leE-ar brs E R oy Jearbonyl such as
panki tokpedyhordpe draver agkikheopikepal |y having
substltuent(xg is used. As the "I ower al kyl"™, for
éxahprarbamowl al kyl such as methyl, ethyl, propyl,

k§gprgggl butyl, isobutyl, sec-butyl, tert-butyl

AAd the 1ike are WD 20071148SORPCTUP2007/ 062645

w$eﬁ amh&irid ower al kyl" may have, for exanple, 1 to 3

ubstituents that the aforenentioned ' hydrocarbon

z p* ™y have, and the like. As the "aryl.", for
@z@ppgﬁhngﬁ 10 aryl such as phenyl etc., and the Ilike

are used. The "aryl" may have, for a exanple 1to 5,

p2er enqm*yld.wetro adkydabsnpt Gengs, (WMﬂlmI%kmaMQensuch as

as fluagrine, chlorine etc.

B O kT sty ety "B ey TRt TR Fphebutylamino

@ﬁ@rﬁnaﬂinﬂﬁed;kbydrocarbon group"” may have, and the

b%be. As the "am no optionally having

st USmeS pLkyiamiBRafl @; - ¢85 19- aray]{kéﬁ"ﬁaﬁ‘énﬂ?OSUCh as
RheE a I I

R oRaRY B R A8 PPl M REbREpy1anino,

QﬂbuzwﬂamﬂﬂkylNﬁenhy@eNgmethylmwimwneun etand aiendike) ,

y but | amno .
@%rt ut§1an1 @gg ﬁe?%€1b51% e r¢%ﬂ@ﬁﬁ%¥acontalnln9,
Bésaiicded aNcarboyl aﬁbﬂaOaﬂadoﬁélaaim@era@tdrme 1l ikke3an8tero atoms

Mﬁde|Y used. Pref erabl e exanpl es of the
"hydroxy optionally having a sybstituent” for R

i ncl ude hydroxv, Cl-6 al koxv (e.g., nethoxy, ethoxv,
propoxy, isopropoxy and the |ike) optionally having

substitaent(s), C2..6 al kenyloxy (e.g., vinyloxy and

the like) optionally having substituent(s), 02.43

al kynyl oxy (e g., ethynvioxy and the like) optionally
havi ng substituent(s), C3_6 cycl oal kyl oxy (e.g.,
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l'ike) that the aforenentioned "hydrocarbon group may
have, and the I|ike. Pref erabl e exanpl es of the
"het erocyclic group” of the ' heterocyclic group

tionally having substituent(s)" for Rl |n

W%E% &% ver ed heter ocyclic group containing, 'gf%ﬂ@/()%ﬁh

selecttat Monmas omtdoden 3tht o CFVERE IR EEIAf T on,
ni t.r.o at )0 nd 4. s buhedbeorad and

which gREdg %ﬁgl é%%%fﬁﬁkgﬁ¥y, %g% g&aﬁp 1-, 2- or 4

cyclid- amdrrfoobptiimyéllyZCODtamlnq}’l @aﬁéﬁﬁyﬁ} caypongatgp an

one nzltlp%/ﬁeazo%l g t R RELLAL g hqiom% Feﬁec@ard 1Qofh- Bi REEShEn,

Zichyi, Rof p - or 3-thienyl, 2-,
atom, 3an Qixy@eﬂyﬁﬂdylandZa eul&uf u;(ty::lm,, p?q:gl’z,quqlonally has 1
- pyrimdiny

rolyl, [ n
to 5 %u}P%JQi'ttﬁe&EBI ?/‘Fle%te%y xazg y}}a a %E % ||%<Hel’t(]::§r'1 bo
hydrof§Ntd@nedal Pariad mgenntyd ptef eldyly, Ontm%ﬁer ed
nitrogen-cont ai ni het er occzcd iC g{gg Sj Jgi-ByLidyl
haloggpyteh&r sl KREY é?%ﬂnf’h & ti%ke*¢an used.” Preferabl e
alky lggﬁ%@l Q;lglrggﬁg,heclsybagmuieﬁb?{yli,hé; sh@tmﬁb@nﬁoup
opti ona avi ng substitu or
Carbaﬁnggé‘?ané’%/'Sms(%lg R alf‘?%j;f B Sori A e %%gﬂgyge)cs'm

aryl—?glréar%ﬁy I (e, gir’yl';ﬂi‘tpy& arglayy, aJ‘EﬂtlbhalILy Keylogeakkesty
.g nmeth oxg et hoxy and t

he 1]
Ci-s aadkul kgaEpRpYearbeny % 259, t}g n]zlbi‘%x§8ar SRR 4nd t he
azlrldL_thi. a%%ttli?ﬂgngzlkepyﬂolllﬁlﬁf@f efvadaloy 1 HioL, @gaim:lle’lal kyI

h bsti tuent
L R T LN e
dlhydoﬁg P#QE%Y]I' y ‘J%%\flaﬂgd]?é&ﬁ:tﬂd&?enb{ﬁérﬁln@he N+ ke.

., meth
meth_\,dpupenatirwlhawrﬁghzlmﬂéﬁlla&éﬁi{% s34 §:% PéEﬁFEf er abl e.

T r t .onakl 1 d ssiehskkt uent, for
(23) @QC?\(PFSLF% &1&%00(% gubgt%l%u yge?ﬁ‘zt %iﬁe af or ement i oned
methy ley@daoay bortyrleuptiomy diave and e JiiRe: R1
.S preferably (i) Cl-6 al kyl optionally having
(26) Yuent(s), (ii) C3-6 cycioal kyl; (iii) Cb6-14
(27) afiYro,(iv) am no optionally having substi t uent (s) or
the like. More preferably, RL is (i) C2_6 al kyl
(28) gpt@Gmal |y having 1 to 3 substituents WO
(29) 2REkiA48]1) SPCT/ i P20Wrg) 62645 sel ected from Cl--6
al kyl - car bonvi oxy, hydroxy, a hal ogen atom and the
(30) |15udor(ii) C cycloal kyl, (phenyl, (iv) nono- or di-
(31) addaydig, no or the like. In the af or ement i oned
formulas, R5 is a hydrogen atom a $ hal ogen atom a
(32) WWBW group optionally having substituent(s),
(33) i onal Iy having substituent(s), hydroxy
(

agm

opti1 onall y havi ng a substi | tuent or rca y
34) having e AUBSEY 1TEAERCYhe (* i 0 g@ACar b S Eansy
suchgggfl\?n?ekb&l[h 1Ehveridie, Shkenine kmey1br vapnegylsul famoyl,

exaAvi es of the 'hydrocarbon f t he
N- 1sbpy@mdwrlﬁemog¥owmﬁﬂﬂéﬁéﬁwﬂaﬁtﬁg sﬁ%‘gt"ﬁ}eﬁén L

(35) ‘;Tg By r“% Higfs@iﬂdoy(le . g. Oda_iizlasl Kykyl@ﬂcﬁanwl such
%h ) %y propyl’, isopro et c. ﬁ he like),

as NaNk@métt(yésglfamB al, Ikieﬁyﬁt%mi\‘w 1fsmey Ly etc., and

k |, sHehuias 1atdaynyl

dlpr@?@‘?“fif%btyﬁé ?éﬁ{e()i (b%gg"lf %%‘4? ke){:ra%:/ycl oal kyl g

w
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such as cycl opropyl, cyclobutyl, cyclopentyl,

cycl ohexyl, and the like), aryl (e.g., C6-14 aryl such
as phenyl etc., and the like) and the I|ike.

Particularly :Preferably, alkyl (e.g., 'alkyl such as

MeEl fogtessms. , and the Ilke) al kenvl (e.g., CZCBIP2007/062645

| Vigh 1& thiﬁeéudheh anecHehlipke
eLESY ssuoh s v, SR °

| k
ethybwcoampﬂw alsyPl’OE?ﬁinhﬁévegu?&%a@F%w€yylthéo’

2.5 Qr @lachlllx dedO 3naSHhstidugnt s that the
ntioned "hydrocarbon group" nageg ave, and
371 hﬂYlﬂh&O peed er dbhe ATPLEsSHD A% PEEBEL FH RNt of

napfxﬂla'ltgq %tgpt '%Eth% hayd, ng substituent(s)" for R5

stltuents sel ect ed frontlomer al kyl
3spp1¢mxa|dlycymaw1my§u Het 0t uchtq S} kyhsyttigptli SHER13°

metgyi?%ugs %h)%{] stu(l%)llngﬁ? ,d oé}%b%yl%glki % | MRR©Q1sulfinyl

for'exa [fower al optlonally
etchavamng tsdbstikéuent (s) |s used. As the "lower alkyl"

6 aI t hyl ,
3%@@?&%83}%19 ’buf)}? 2 &ggﬁg?i ?gghbg%w
pheh léutﬁﬂdyl ehﬁphthymtdaﬁénYlMﬂxaneaudeﬁhe11ﬂ¥ethomer
r exanpl
(108 08ran sabEber iRty Gabon. CstEardt Sar Gt such as
metﬁF/@&@H%Hqunedhyhmﬂﬁemboprmwifnaylhatwylgﬁafmél

. As the "aryl", for exanple, C6.40 aryI such as
etcpheﬂ?@ etc 11k8hd the like are used. The "aryl" may

41'73\é§%71§191f&?9§r@é€g 1 ds00 iryﬂrselflébapl ysucht @s3,
subs

ituents (preferahl alogen at om
phenvisni-fenyioh PéPPF}éYJe?‘tl%né B-%1 kXY ts%lﬁc hf%ﬁgé}n%?lﬁotm
Lug;ggévugé& and the |ike) that the aforenentloned

"hyd rocarbon Troup” nmay have d I.h
"anilhe Bb@t%ﬁﬂﬂﬂ?}lﬁaﬂ¥?Rf ‘s@Qbst ?uéﬁ%f%ﬁacyc% ﬁple
opt%tn%@lg %(é\?:_rﬂgn%u.()gtgtuer&h%myhﬂﬁﬂ'ﬁ&@d thes) ltkte)ferably 1
I on

aving 1 to 3 lo al ko hoxy .a
co Che sbikb] Laemimo S03Pa i AN Gnt o8 P TRBEAG T A L Coent

1 eLhy oS@PESRY] A0 o chuhgdaniino- (41)
tert4@Zt$$antﬁ%ﬁxg?g%$ﬁ§1an?no dlethﬁfanlno

Netﬂe.\rllmmsnm toel avonevided Re | ﬁRléf}tJeFﬁt?ntthQrP?ﬁ’(eB Aredt
SUbospJ&ll%é%aE? d% ;J).t%.fo%r F %n'ﬂlegér@éyélrl% gBMdjSQX)When the

avi ng a substituent” or R5 |nc ude

uﬂﬂ;ﬂ:h“@)f}/;th@lstaisltwtyaeQES g3 twet ROXYOret HBER SPPBpoRiFRt may
i sopro ke) optionally haV|ng
be§§ﬁ£ ét(%qﬁ; % al kenyl oxy (e.g., vinyloxy and

t he j*neke:)ampmmaﬂd yhhapre@ermtmpt—ﬁéhﬂls%n "EBI0G

al kynyl oxv (e.qg. n v h i la¥ring,
b e o Ty o
as CHA BRRORYL PXY , 0 VG I abatsyélm()or cy € Fepermt YIRS selected

cycl ohexyl oxy and th opLi I\
frgtth,bsﬁqrt @éﬁ{“?g? g?%%(meo l%ﬂgli od)g{/ég}gﬁn ?roup
opt:ié‘x?etll‘?yphlaeﬂ |é/u]5ﬁ\iltﬁgn’s L&))S’t i t(l:t.é.r)lt t]3¢ gripsheetiked as

More preferable exanples [ de . roX k e.g.
exqpR ok Plafdet Hee 95 4eKkE) %"b F‘g’g Xrbaén Vb
opffﬁnt’%lltow%ﬁ(ﬁ}l? Lhisch4 raeyt exy” (n%.yg havphm@xt;heaaaikehe

ptionally

havi na sabstlt nd the Ibk
Pr¥fheraige @xamkbe@ 'ofalfbeny Pkt %ﬂl‘%%‘?ﬁ €n May have
1n8¥13é1e0 ad (,y ]a_&i%l &%jlong@l 4hé‘\hyﬂ<j))‘sﬁbslﬁf&yuékat&s fO:E_lo aryl

preferably : substltuen S
optpomﬁ}ﬂyaMthnga$u@ﬁﬁiﬁ§@§ﬁt%b %ﬁﬂﬂ?hﬁs LekForifie,"
fluorine etc.; 01 _6 al koxy such as nethoxv, ethoxy
etc., and the’ | i ke) that thg4aforenent|oned
"hydr ocar bon
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groups' may have, and the |ike. Preferabl e
exanpl es of the "nercapto optionally having a
substituent” for R5 include nercapto, 01_6 alkylthio
Wdﬁﬁglius[%osm 2007/ 148808PCTATP2007/ 062645 net pyt, /062645
ethylthio, propyithio, isoprqpylthic a,n][ql1 thﬁea d K&} ose
substibpentondldty thavi fgs bt t%l‘é‘illt%)l? Tl Afkenyl thie
oo (e 0., vidyithi o and dhhe Hhke)fcaphieonabied Raydngearbon
SlMl%d’BgtWeuegnﬁ%é t§ “alkynylthio (e.g., ethynyithic and the
group”| inke)hap izowabibgdhavi ng 5 substituent(s), C3..6
cl pal kyi t hi acy QR hEgecovidzebuhytiRdmxy
%é(?l g%@ﬁt%ﬁ%i&% E%%c ohexyl t‘fgﬂ o.and the like),
option@ﬁﬂ.yO]ilila\Liqg hsa\;uhﬁt:'s‘flumtti”t TRy S?';)d é@gﬁoa VT HI% (e, g.
phenylthi o _ana _t € hvAPLEONAHIM BaVR@roxy, one
hYdroxguBétx?‘?%’erftn(Sé:)eagngft’ehﬂe% ?“P/ke.lél\/bre pr ef erabl e exanpl es
group IsBCkyEed e ptior ezanplal, kit hile @O emeRLIRRYN | t hi o

and the |ike) optionally hayi Suhsthtuyent ( s)ii)Cehd4s
“hydrogeyPPR| 950t . %}Oﬁﬁgﬁb@éﬁ?gy’aﬁ%t he 1 kg opt Conal | y
groupéﬂl%\fb{ﬂtgﬁ_au@gate&ggu@gtees@f amg shestiiusentTiea chee

a io", -, . ; ” h
“hydrogaReRy ThPeP ,%%H?H%ih@"v,lggc P oo y uterI]lltcgﬁ) and oé"v 14 B
and tH VithRi 0" agEyhdhavgdrboy aptanphély Naw g, apPepEr Bty

to substituents (pr eier abl ,t.hg!i?gﬁgrh 1els such as
for exsIRdel nBYFPHbT e BtEO%Y GParkoxy such as net hoxy,
subst SLBXY( s§t Ce,_g Htkehheoky ke ibhal 1y hieaaifnar srent gt (s)

3 b G have, . and i ke.
Cors ARIISOBCPBF MBI h%i’rbggé%%gtt%zeg%g %CEE?: N

: v dtdnbés) (oF, tthed|dRe.0=Nbr e
cyclo%ﬂeyklg@lbh%:cgi@?i@g g;g hiig(?ogen %glo EL-6, ab Kyl 0f: &g,
optiohaKey q@aﬁmgcaww%e%ﬁ%} 1Y Rehyure

rogen atom

preferfed rlﬁ:eafhgfﬁﬁggﬂ i @ned ke d@s onBE 1y shavimgdr ogen at om
of a hydrocarbon group optional | hjg._@ (r%%b ituent (s) and

subst Stbstt talentea) 2rYBPRE! GtaisE L X ahipy Fhs

the l?JE%( ;j:)n aﬁart'?a N GLoUP LR the fdracar BoBoGroupPCa-s

I'y "having substituent(s)" for R6 jnclude alkyl
alkenf®ogy”s, Clalkyplkguckp=as s M€ hy | CYBORYEY L P b py™ §-14

I sgpropyl_etc, ; | K&)rhalk@ryh tientgs thG2- 6he
aryloéifkeffﬁ?»%&"ceh EEO%Q%y g'ta%k and the |ike€,%£| kynyl
aforefn@nfiondh. “Hydabkynvdn SFehPasn®0) ey AYF ®E¢:, and the

l'ike), cycloal kyl . (e. . Qalkyh such as

c?@?ob?ﬁ%ﬁ?egc)%’l Eéﬁt%?se%c%%%% yi, cggl ohexyl , .and
smerchBeoltkell) amptiohelly ha@BnglaaryihsEitRNas ey | et c.

and the |ike) and the like. frer edapseeraladbpn of
mercapgogor (AL HRPIOshTH He %%F/ﬁ%?dﬁ‘{f@%ang thgzeuake),
nerca¥¥l (8 9grcn@6 selbcaeylfrmuchfas example, (i) the

aforsgégéiggga Géggggiggggf%ggi&pggg%gnally having

substituent (s)”, (ii) the groups recited as examples of the
substituent that the “hydrocarbon group optionally having
substituent (s)” may have and the like. As the “mercapto
optionally having a substituent”, for example, mercapto, Ci-s
alkylthio optionally having substituent (s), Cz-s alkeny}thio
optionally having substituent (s), Cp-¢ alkynylthio optionally |
having substituent (s), Cs-6 cycloalkylthio optionally having
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phenyl etc., and the like) and the |ike. The '"al kyl"
"al kenyl ", "al kynyl", "cycloal kyl" and "aryl" may
have, for exanple, 1 to 5, preferably 1 to 3,
snhstituents (preferably hal ogen at om such as

ﬁﬂ*ﬁ&#ﬂﬁm fluorine etc.; C alkoxy such as nehhﬁ%@ﬂmwmn&ﬁ

et hoxy etc., and the I|k t ha .
SubSHiFar UG B oHegf QU iy TR A ThE T ke T et (9
and 't%leoﬁ.g];@rc?fm YeamBY € SgaN alP@éfeﬁbdﬁ aaéklydar@p:[’qqmﬁk—lsy

avi ng substituent(s) or the | Vo) it
ALk et chyvisgen Lit bAY 4L GRS Ry (Y R Crrkg L Ao

W2k RusEeL bl (d)t ahs tendmdncegenAatm
ptl%%?ﬁg h?‘ér%hentloned fornuFas,‘[ ng

sub&tinembér ekt |thg OBt orraf I PAAV nngqusgféﬁmlﬁ}ﬂ(o “Ca-6

L8 5 ub o5- BRAbETed 4iyigtdpt’i mﬂﬂlhayve,
alk%%lthlosubga ugas ?Qikﬁhqu .61

, for exanple hal ogen_at
thoheyob"mﬂtabotp gﬁmpwpti’@%ﬂ’qsy thavi e §38§Ff“?'3‘é+ﬁ‘te
J t hyd
ny RSOkt LRl %02KE08 subsietuent (5), hydr oxy

ving~a substituent, nenctaptq optlona

I
havzmg:ha: Slibet taldnl” afheteteeferfed grbip oBEFORAT i y 1
bstit " s ,,
speg&.%}fa& . on ‘Sf Iwenregf.gcgz}l. gﬁg#éﬁﬁlly' K&y &ah e steshenned.

ave t he above- nentlon$ 1,
forséﬁaﬁplleueni § altkydulsstht as abit@ypose o HFoPYL, Isopropy

Pref er bIe exa )l e f l.e0ep atQﬁkikﬁ§|mﬂEe can be
buty ok FREEY L hI B % sﬁéﬁd %?%tm&n%yq “" Preferabl e .
men@gaﬂgiesTaé TrmweﬂnamkqdarMleQ?W§upasd$h%tﬁ¥b5tltuent or

L o A R r00Rl yﬁrLéa\éEBQeﬁé&?éfdﬂe@em (s)"

such as -net hyl,
“hy%‘i:BMJarbcﬂf @@Mhp”lzsa)_prtmml end. thearletktehe like), al kenyl

al ke S h ~as v

| k5 e KyRpEopeLyy PrsheRigie Mhn Sifrh AReG RR e

Pt f&&ﬁg%bﬁ?fgﬁﬁm‘giy'Cl‘“@ky;?'??@“ o
hyl,
1 teydl 6p %;qablgya W jhalog Tet
ch]](&r?:ei'nétlﬁ%ly ! ﬁ?g?g?ﬁ%ﬁ%' teﬁgkél?maﬁhjggé Itkﬂeﬁlmmﬁhléyl
etiGL,. 8- hq:g‘p@qet§1uéh 262 Nt ar?igpaéoe 1y PRD Uﬁﬂ( éfoe%?yl
enyl ch i@sp¥b etity], ahsohtel, sec-

pré% é)ga3éifﬁéiﬁgégaiﬁi§§iﬁa;;°;3éz§zl§§t§%[)155$é9@yﬂ
butdyclteat *vlan atytrr ho
ne%PO%:&%48$O§%CEEH%EQQZé19§%§A5 exayp) &, d, s-arbfluorohexyl

by T to 3, substituents t hat t he
an@ftoreeiehe | caredbe’ mpdEdeasdon croup” may have, and the
lik . 5t YaRles cof dhexyamused 1n the
optﬁ%haPFy vfﬁgﬁéﬁgég%fuent(s) i ncl ude ami no 48uin
prédda a@senofnmmal [y - hexamRy o3 Ui 3 et SP 16@31]@’ g
am n tj onal a Rsbink ueamﬂ%) apdnbhe,
SR At e R y

Btera I es 1 nclude am no, no- or
etHbEy alﬁfwbaﬂyms(@n@poxmtbﬂwm'néso%%%ém%‘t el
propylam no, iso Lk éﬁ@lr}% mentioned.
he?ié%?xibuFﬁFg}h‘?ﬁPnpe&%%&tyh% g%uh%ti di et hyl ani no, B
N- et k| ey mep byt no hendgehetdd Ke)s, 2 l]*c@réaowéﬁﬁﬂh%o
JO (e.g., phenvlamna nd the e hd heo | i kexyl-
uspiefer Eréi%ﬁ5liﬁ? y&?gkéxo |onaf1§ haglng
caébtéﬁyﬁm B?Eﬁtlémll%ﬂelah\idgoxyto il erafﬁm@lx e %;)
nmet hoxy, ethoxy, propo . sopr,0 d the
hadpgeoraiiany Raeh S ﬁ?%stty\ﬂﬂﬁ‘éﬂ? lpl ?é’gﬁ%ﬂh an
¥n@@d the Like) Is optlonally haV|ng
1l%§bgl?§%%ﬁ¥%9¥ nC:2..6 al kynyl oxy (e.g., ethynvloxy and
the like) optionally having gubstitnent(s),
cycl oal kyl oxy (e g., cyclopropyl oxy, cycl obutvl oxy,
cycl opentyl oxy, cycl ohexyloxy and the |ike) optionally
havi ng substituent(s), C6_14 aryloxy (e.g., phenoxy
and. the like) o0 optionally having substituent(s) and
the |ike. More preferable exanples include hydroxy, C
al koxy (e.g., nethoxy and the like) optionally having
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WD 2007/ 148608PCT/ 322007/ 062645 et hynyithi o and the

i ke) optionally having substituent(s), C3-6
cycloalkylthlo (e.g., cyclopropylthio, cyclobutylthio,
cl opent vl t hi o, cyclohexylthlo and the like

‘V% %”%ﬁ%%ﬁy havi ng substituent(s); 0614 Blmapanonioesss

apyl tid omjagmaﬁammlanﬂ”tmd, iiIlzleyh&IE fergpengnal |y havi ng

substij tue the || r eneXanpl Bk
opect E R meP b ap A . B AP RPN 6 Ce 5L ot Ryt hr o
can bEhgeht ke)edopt i onal 'y having substituent(s), C6-14

arylthio hen h| 0.and fihe_|I [ I
Vi P SUBSETEUERETE "MBCERE 1) ke g g on oloup
optloﬁbﬁﬂztﬁﬁxﬂng s@stﬁltalekﬁﬂ)shthamino bﬁ216n£_LJ@I I&yswy.[wgm o"
C3.-6 cycl oal kyl t hi nag 'C5... 14 ar é Y hgve
SUbStﬂékleJé‘s'(h‘i'?pl Bydioxy %’tlﬁp@fq Yattyog fo° éb sUbStituents
hetez%EEz@ifé Qﬁlo}ép BE{QQ@JM@# eavsHe hewstdhbent ), . f1 uori ne
. oXy such as“maégo et hoxy et & ..and
t I‘i’é?elfﬁk@ﬁ)let ﬁ*&tamPIa%s Flordfenty %‘Egrbr‘?ﬁ?d?ﬁ%a? botr gt oup”
“hydeBR% DY Sy RBAobhEohd k8 nalBRE efessahilecaxanpt eOR t he
heterocycllc group” of the "heter cli ro%p 1,
inclugiet pdkel | -Bavi fys sttt cueht $3 )Y ?WXI u%‘zl“f:?“gl oY=
teop R GO 1 Lo, 3 FEer0 Bt brs. Sol aCt S0, [TomA
s

as vimivtlr egen a@tf@mthanlhlxﬁy)ger@léﬁb@ﬁﬁl akft % rstirfu ]f%f% sHah as
ethyrsyrle ckike., %D%?l'ef %Eﬁé’ %&&&Z%EX@H@I ¢ C}G,cﬁclcﬁsﬂ.kyl

rrofi 4-i m dazol i nyl,
such ébrspy:yazwrcmyliyl Cyplp@ﬁﬁidhrn@yciol?e@ly]or Cﬁcb‘i’}&%zﬂi']dy andq _
pi n By1 i@yl and- the-
the ]ojiki pjg/r (If Y rooft glg?'g %(uc%y%irsagflﬁy 2- pyr ' di i
like)3 aﬁ)lﬁrltbéyl.'l,ke?a pﬂynreda:ze:fgniabls E%@ﬁ?ﬂr@é!}c%de alkyl,
3-isoxa d_t he ggnghgnfg{ I\/bre
(e- gy &fesr 5775*@ es%aﬁpﬁsesm?#}%ﬁe}d feé&&gyg °
alkerfy1 r@gen; cnnd ailkienglhster casy(vllnyl ger‘ccmp (aedgthe pyikedvl
and the l'i ke) and_t e. e I of the
cyclealdstli tGehtr of ﬁé’cmﬂ%ik@f ocsfllg L? ul% g)é on%gcy z
the D@Md)ngpsbhPstdridient(s)kei ncmmdéaakmfr,og‘@rlkanw'(e g.,

chlorlne quorlr),eadth i ke), I
“alki(TéYJg “RECHRALKYE hﬁpganﬂq e " kei‘V ’(:It(% %x%'ﬁ%ﬂ 1to
P@EJM ethoxy, andstheudhke)(prEfdzddly, halogen atom

aral k on car bonyl e. benz oxvoar onvI e
Suchliii’v(eah)/loéhi){‘ho ]ﬂ%ﬂ%né(le al‘Iéyq A 2! B0,

etho é‘:lyd anh?@roﬁ} JNyganane B%ﬂﬂ&‘lyllbk?)sucdi aBlaBetyloxy
am no . g., |rretﬁlamno é(g m no andthe
etc. I|¢@9 t@ﬁdlth% mh@e,t thvoa 68281 %"

may ﬁéwp@ %n]c_l cRrefgrably a 5- manber ed ring opti 0na| Iy

or 2 substituen_s selected from a halogen
. aths tl'ae h}ausb@;‘amm ofr 585 OpFHEh &Py OR&H havin
Sl & 1a aleby bah 1 or 2
Subsibg %ntt % % = nh?%ﬁ%%%ltqpogal 'y hzglllgan o
subssUbsdrittsu eatLeamId neraa prroes peHena oy L ARt 1'%f’“’lng
u st [ t nt e I X Ewlgeppt clapdetBe
R A e
1ikeS ahétuaamnasdsmmmm@m Gle 4lowes] R%%p%@félﬁmall}y
havi ng subst |t uent g G b ent
havigg| egvdd +F8 t( % ‘%Sueg;t Zg‘? o%hé A)l%glé Eeﬁ%g}%pt |%r11:al ly
examP@¥] NG. ¢ Ja@-k§mb§ﬁ¢ﬁ Lﬁltr(eihyﬂe @thﬂ,t pr&pglbstIanrenys .

l ected f bstit A). and I
bucydpt L AN ¢ BFETG ST IORE LD T4 6. 20 <15 e ek

substitUents selected from substit uent group A), and
the |ike. More preferabl e @xanpl es include a.
5-menbered ring optionally having 1 or 2 Cl-6 al kyl
optionally having. substituent(s) (e.g., 1 to 5
substituents selected from substituent group A and
the like. Particularly, a 5-nenbered ring optionally
havi ng one Cl1-6 al kyl optionally having substituent(s)
(e.g., 1 to 5 substituents selected from substituent
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83As the substituent of the "6-nmeMiered ring
optionally having substituent(s)", a. halogen atom a
hyrfrocarbon group optionally having substituent(s),
am no optionally having substituent(s), hydroxy
Dot A0ormieBd0o§ havi ng a substituent, nmercapto optHGQ@RWERI0Y062645
avind a i byent, . a,:het eracyelig1 6y oup- 30
usa%pth%al%g#%a%%n QE |€Uent s) and the like ¢
substeittieonedthaRi rt@eBaﬁptmefﬁéEIlP?e a§1yijr6’FaEb9%bgs1fC?‘iﬁJeﬁ‘?§
ment ion st babfék ReSbIeN(8) 0 aryl such
e ré?%% ?e exanp %sé% thése’ substltﬁents i ncl ude .
as mﬂeﬂyarabbe,exahmheslnketaﬁ§ §aﬁ%t|tﬂﬁ§ntaéy TimRy Adfig o
LK er2h! es@xanphest9f (pidgeBbly,
ex aﬁ%ﬁﬁ’u&egg B ﬁ%ﬁggfggf$lng opfl%na IyuhawngEIS or 2
halé@&iﬁtaltbmesmh sel éclhedllﬁée,omhéohaﬂl@giéﬂ: dt 6ms @lkoxy such as

rocar bon group _opt h eht {Shed
“Et%§%¥n3%5 F3natSy ﬁgglkg sub % |?%%gt6§yg§h§éﬁox
“hy&&%déﬁb@hlgr&qhawm@ghavsubstitbenllbmd ﬁ@r@bstoﬁmlno
o] tlonally havi ng .a,sub t,ue e like. g B
OPt%%n%Hﬁ% BV LR i %?lgu%ngkgnﬁe?éd %%%n Ebtlgﬁ%aﬂﬁl
e.hayvigienliemnido Sdﬂtstthtaueme; wﬂ:éomeljlsf rtemiaghal ‘é@e?w Ci-6

(

ato hydrox a ng_a titu and
alkeny éJIkyI“e %k% £h suﬁ§%%$ien%i%€ 6
alk%hﬁﬁ'ﬁlo qefy. ;%M%@dorlé@ﬁmnoalpqpﬁng% or 2

n.atoms is preferable. Unsubstitug Nepbes ed
lsoprw%%nlﬁﬁr ePpr ek iggy e oT " bugéyi Pt e alﬁ%r g‘%entl oned

dlefcﬁi}ml% KLBEh & 16 rthyMenher eddr thg bitd)oral yhe like
havi ng substituent(s). As the substituent of the
are" gigehberséd-ri ng optional ly 15 having substituent(s)"

forP? e @X%P&@%ﬁﬁ:ﬁ& “1aydietyoeat bame gno e ving a
optionally haV|ng substituent(s %lrox optlonalq%
subhawhmgﬁé’é@ﬁsﬁlPﬂéﬂ@deahﬁ@ﬁﬁﬁbcébFl 16?% 50 tfona Tk

it Rdgt hies l1iike ) capt benatent iharédg
ethﬁ? n%F pt|6n Fﬁﬁ@{?ﬁxya or 2 suéétltugnts qfqﬁl Eeg
subastudweemtc 20 §ukes@ll‘é€mﬁl§’|><§ p%sq i FAPYYOXY an e
Prefera a | ogenvat;osky i pelguge
optflloagﬁ bnavz%é g%gél h@z PYeMyAy0Pky ¢

of I'Re and. rom Preferahl e

ctTexglpkesaraf tihlaelikwblrQﬂt&Othlﬁgrf@]ﬁngoFuPﬁEltuent( S)r Cas
arbo rou h stk uent (s) "

YR GO 2L s s e L)

Ryl such™as nethy
cycﬂbbﬁhtymmquycﬂsbexmmy end. th%trﬂdtheﬁeop?ik@l}al]a')f REHyPI

such s VI h ke
e (T e P e
optliR@ah ik el)lavmgc |sﬁabkytuérﬁ: @ am e yidlkeal kiPra u@ﬁafggcable
cycl opro cycl obut vyl c cIo e C e and
T i

opteldhal 1@NEa ey |s|ub%):1ﬁlﬁléhtt d’m | tke. aJNtHneflpp{gf be ag){ e vinyloxy
exanpl es incl ude fgr exa t At %;, cCl 6 al kyl
and (j&g égk%tqﬂﬂloépa. é’u.PF Je%/ue ar%/ (e g 5 14
cy&h&éll@?ﬂgg age .@qenbbcgbﬁropyﬂjdﬂyt Qﬁdltﬂee)llaﬂed DP’e:.qmak]e'Ly
Iky enyl “al kynyl " %¥c %3% %&
havmlsvbﬁﬁytm%nre I 6P ties AocPhAsBIBPCH O PISTY Bbo0zs
al é&?}f@kﬁ‘ﬂ' '“éo 5,1 RNeh8Eab) ycl ot eySlosubaiokydents “Ce-14
pre

ably, alogen aton1such as chlorin fLuorine
ar;elczxy” G2y6haydoxEPTs GERTBLE net FOxY! ?1‘{)%6?%@1 148 n%
' ' k gﬁgéf%%ﬁ OreIERN] anedl shydrasarhenigepup”

Preferabl e exan‘ples(_tl}b%th
flﬁ&hﬂ.n&yédboxyclgptalmm yum\ﬁm@eéh%bstﬁ%ﬁ etenel

hydr oxy, C al koxy (e.g., nethoxy, ethoxy, propoxy,

i sopropoxy and the Iike) optgonal 'y having
substituent(s), C2-6 al kenyloxy (c.a., vinyloxy and
the "ke) optionally having substituent(s), C2-6

al kynyl oxy (e.g., o ethynvioxy and the |ike)
optionally having substituent(s), C3-6 cycl oal kyl oxy
(e.qg., cyclopropyl oxy, cyclobutyl oxy, cyclopentyl oxy,
cycl ohexyl oxy and the like) optionally having
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cycl oal kyl oxy". and "C_14 aryl oxy" may have, for

exah'ie, 1 20 to 5, preferably I to 3, substituents

(pr ef erably, hal ogen atom such as chlorine, fluorine

. Cl-6 al koxy such as nethoxy, ethoxy e
W‘?Fﬂ?wﬁsﬁ‘@) that the aforementioned hydrocar%gﬁma%gg{fg2643

like) MHathave, aofteriditt ibhke. “hydrocarhsnagmté:f’ emall k2 esarmpde

of the "heterocyclic group” of the "heterocyclic group
the 1R+ onal Iy having sUbstituent(s)", for exanple, a 5-

O SedrRyimier edhietar @(fyche c“rgp‘umrpcyohital Gmcnl@” bésties a

carbon. atom 1 to hetero ato t,r 1
“heterpEydgén I&PBM 0%06%9 GET RS gﬂ% a su u(% at g?n}g%d

mclu&é‘ea |5J<%rC@ﬂm@r&é£%'ait h@ﬂeﬂocﬁna@ f;n:oaplq,qntfaomeganpl e,

- 3- Li 4 ’
be51dgs a yar%gmabgrgazlo{tlrogﬁngﬁtgﬁﬂ ﬁélofna ﬁ%leéﬂt. (f%% fnngl

nltrogelﬁ)'%n{ dyh,, ozl‘y%é}[ oa%oﬁd Qﬁcﬂaaﬂsnwfurﬂﬁt@hplarmﬂthelem

SpeClﬁyCFa:\Zlmy|f0r25§§mﬁﬂfﬁ'dllﬁw 3°rpy§r lpé’l-]:§P5'l(§lrf:r‘§I]'r’| éam Avi

i-azokyi 5. 3rd é@ég{d ndptiberide,canr, bd- or
mdaz"ﬂr (fa II'?/R)%]{N APt 2007506264 Particular] y
4- plppredi'g‘r,abll-y ora26pimaHrEiey L mlf“?]%fé“é’rgrl@é’ﬁta nl‘?Fg

heter C rou GuryPY b t hepydikadiant, 3-
2= th8 Igﬁyﬁc %lgegrn%é%o%gg Ik-gre erabpg exgpl}l es of }lhe
pyrrosymstumemdaaﬁnyhe 3Hecshbeyelio Grddpropttvnarcythe
havi n ent Maleaen @t@m mﬁo% gd,
like cgp ]Pg &tng nelgéal')nt chﬁ‘éﬂ:ﬂ?ﬁ%ﬁe 01- 39al Kyl (s rh
nltrotjehhgtbntaeitrhyig andetdreydliike Proa@ - & -a- ko?yr{-%ng arid” the

et hox d lik il £ th
llke)aﬁaak%% ]%33'%0 yT ]%%'%9 : enzyi ojeyz/ggralgongs oand the
substhiickeht iy “mner@dycm,c grkyb aeptioneadly. having
met hyl am no hy] Q0 an [ |-C1 Ho ,
sub=AFGHAR ho 5 (o 3, ALret 1 G i &)1 e no-and
fluorike Eh&eﬁhéiﬂ]ﬁ.]dehe Ci-kealkyl (e gPr etfteé:rhazm,ee*QWr@S tHe

ring Cinclude ' nhered, rin Lona a 1
like)gr C2-ssBbsR¥¥ u‘@nﬁs' s%%%bcf%d Fr6 EO g %P(% gglgnh%%é%)rn \da{.nlg
aral FMSKCEE BOSH @I QR gOptbmﬂoxybarmme@t Ahaeht)s) and

nydroxy optional |y having a substituent and a
the IHéteer ocyclic group .sre; optionally having
s@s&gtﬂfégélseblyaﬁgrtémlﬂlée (Mre-praafkegiabpeleedmy es

ring. C include a. nmenber e n O.ptl aII
havutmwumtlt@?n? Bubdii u%hf §Y§épégl‘¥zg ‘%? % Jkrylﬁ
cubstS g%_{eg&ql hawi n@zsugﬁéﬁﬂe@bﬁﬁbnéﬂg hav]lntge 5

ts se ected from substituent gr.qu

subsiC3uer§ @ycbnaﬂ‘-h@llldfsu oRaFthr HaFiHg oS %U%h‘t (s)
meth%f o%tthlL 5%531%&&1% huents ﬁﬁ!s@:ci‘tﬁgnf(@)mﬁillﬂ@tcet uent

optional l avi ng substitue
prefeémkgl.e, 1Thes8 csmmsu roeheRA ke é@{"@d 33 o?ﬁ%&&%’?gﬁg‘é%‘ﬂe

ro a e &tiengHou
o STl 1y CHagi AL SR T an ey (or g fasiepgnoup

“hydﬁcbl&)ésibdmgmb&pSehee;cﬂe&ef podh thre sif&t-i t uent group B). As

t he, substi RS dof rom a
ha%od@npﬁﬁ% r}%]ﬁ’tl 02 F’rﬁ %lq%}olge g?% ac% gﬁv@_ Ei

subsﬁplﬁmé}rtadé dhahpg:eﬁatc@dlﬁalmhycﬂlﬁﬁl k%-l;w Gpien}T)y amino

al ogenat e 0 ptiona a
optlgrﬁ%ll%wha‘féaﬁcgﬂl%\%? té Dh R ped E%%@tpg%:%aggy
i()dp&ﬁbﬁallyill’@&lah@ notoopt swrrdliftpents

. J’%D{logenat ﬁ% -menbered aromati c heterocyclic
group and the I|ke can be nentioned. Ring Cis nore
preferably a 5-nenbered ring optionally having one
sabstituent selected fromogptionally hal ogenated Cl1". 6
al kyl, optionally. hal ogenated C3-6 cycl oel kyl,
optionally hal ogenated WD 20071148808PCWVP2007/ 062645
phenyl , optionally hal ogenated C7-12 aral kyl and
optional ly hal ogenated 5- or 6-nmenbered aromatic
het er ocycl i c group. As the tricycle consisting
of ring A, ring Band ring C, for exanple, a ring
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t Ab,k 111Ba Cb/y N Ab Bs " \> wherein Ling Ab i

defined for ring A ring Ch is as defined fgr rinz ?ZS
and other synbols are as defined above, and the 15I n
the aforenentioned fornmulas, P2 is a hydrogen atom a
W) Repnsakom a hydrocarbon group optional |y deavipa@®7/062645

substituent(s) or a heterocyclic [
seldvaedn §remiistd ?&Eﬁ%(@?bo?M%O%/WaI}%’é%%gg? o"g%)n%lfl%:ag&élzx’f%m and
the HET agﬂ) Rk UOL{, B0a 108101 i(Dei RGtamyhr onivie moPref er able
I(Iaxarrbl s of "the  "hydrocarbon group” of the
Ci-¢ "dgienandorr gheuplisptional |y having substituent(s)”

for, P2yin é‘f&ne%ltlﬂﬁ & &1 65, . 1 il Kyhydegenast
mat%lyl : ee%hy . pr opy(Ia, i sogr op'! étlc_ , yﬂ;%d thgafi (;)(IZ') )
hal@ddeemaybm ea ghydr@zareom| KeHy| ©8 gpally having '

sub§¥§¥¥%%%?§§9§£§EHON88QEZA§¥¥§4ﬁaving substituent (s), hydroxy
optionally having a substituent or mercapto optionally having a
substituent.

The “halogen atom” for R’ is preferably fluorine, chlorine
or bromine.

Preferable examples of the “hydrocarbon group” of the
“hydrocarbon group optionally having substituent (s)” for R®
include alkyl (e.g., Ci-s alkyl such as methyl, ethyl, propyl,
isopropyl etc., and the like), alkenyl (e.g., Cz-6 alkenyl such
as vinyl etc., and the like), alkynyl (e.g., Czﬁ.alkynyl such as
ethynyl etc., and the like), cycloalkyl (e-g., Cs-s cycloalkyl
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
the like), aryl (e.g., Ce1a aryl such as phenyl etc., and the
1ike) and the like. Particularly preferably, alkyl (e.g., Ci-¢

‘alkyl such as methyl etc., and the 1like), alkenyl (e.g., Cz-s

alkenyl such as vinyl etc., and the like) and the like can be
mentioned. The “alkyl”, “alkenyl”, “alkynyl”, “cycloalkyl” and
“aryl” may have, for example, 1 to 5, preferably 1 to 3,
substituents that the aforementioned “hydrocarbon group” may
have, and the like.

Preferable examples of the substituent of the “amino
optionally having substituent (s)” for RS include 1 or 2
substituents selected from lower alkyl optionally having
substituent (s), aryl optionally having substituent (s) and the
like. More preferably, for example, one lower alkyl optionally
having substituent (s) is used. As the “lower alkyl”, for
example, Ci-¢ alkyl such as methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl etc., and the like are

used. The “lower alkyl” may have, for example, 1 to 3
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as vinyl etc., and the like), alkynyl (e.g., 02_6
al kvnyl such as ethynyl etc., and the like),
cycl oal kyl (e.g., C35 cycloal kyl such as cycl opropyl,

yl, cyclopentyl, cyclohexyl, and th <
sz%&%Q HJSg C6- 14 aryl such as phenyl etc. FC*I kmwmua

substiudaaﬁsahuatuiha eEorqtprigngfer ¥W¥PQ§E§HBI%§°?RNﬂW§§e

e Cl- 6.8l kvd, uchfa§ le,etg., aad &hen
have, ' dythg 19ke %s tﬁ‘é ﬁ Sui@ﬁérg%ephenw e, ang
as phemya Ieltk:e) aml ttmeelnk«earerwedm ki arénlkemw +have,

examp]eexaﬁ}pllr’éél 1 }Eré/%r%%h.gyi t Sﬁﬁwzltﬁ@%sh&w@efé&[bly,

fer 1 to 3, substituents
haloge(rprae;foﬁlr ahbty, ahdllogennat mhlweneagt%ha St @LkPEN e 28

Cl-6_al k I oy €56t anand
methozfyhe EFPQ@}’ ?ﬁ%t’ot%‘ ]% PlskéTEttﬂg§yth§ DXNEmEhE1 onaD

orenenti oned hydrocarbon gr oup”
“hydré@rHeav groapd maa,ehbvke and the lpkef erBtblthceXafpi®s of

the 'heterocycli Of ogycl i LQUR
OPtlo%?)]teroﬁ&IVH}gh%%t? gf?)t rﬁ?s) XQI%% uc%lﬁ_calg‘%dg a
(e-g.p D-prin A afeAbes el ﬂmet ef ke aifitc.ogrolip la;c‘mntrm Ai hg 3 Cas

esi des a carbon 3 heter
ekt e o EGRE ot ah Ay BN R oo S O e a5t Sm
ar}ﬁ’eﬂﬁ}ﬁ.a'mhﬁ@ e?t&%ﬁllafnhﬁal |p’ropfyifanﬁnan'pimp1bpylamlm,
py yrrolidinyi - {B' azollnydieé% _
utyl@myyhaE@FthHEWlaﬂﬁnﬁer?HT% Y-gringy |per|HY$
ethyl%—xgetﬁiyﬁ%fn%bnyﬁd HHer phakj nayﬂd t2re QLkS- a:ha m;dely2u$e®

yl, 2- 3-f ’
it oyt ot o ISR L Y
substi tu 2zl Y irs ang1t,he M!&ﬁ)}@@n d?% ﬁE]ﬂerpr(@dg , methoxy,
icularly preferably, g "
ethoxmtpngmxyoonﬁapmmméﬁér%‘?c}%]@ gPQ bty PaggPTayi
substﬁg g%l ' i&e) Qf]gex{ﬁ%x!y' ke gan BeTeryi @ﬂi&d:—he like)

xanp es of “the substitfuent of the

optlonhMgrlml_wcig cugsbiipienysi( ISémaq:i—y HIWTHGOZUb T 1% vent (s)"

| d 4 3-6
cchymy Py A SR CRET| | TE0) DD o o (o, o wachyt !

cycloalRyloande.ke , | cke)qprealykoxry (@y%}Obq¥§ R&Xy, et hoxy
e I|ke yLaxy b

YoLBBRE GRYcSRyT B BB FRe) Fah nptoh iy haring

subst@lt&géham NOo derg garymhyéaq;n ncpheemm ani ridreand kehe

i ke) th .
optloal:aéﬁﬁyp%yﬁ% gﬁ&%fﬁ%er}%msg) aéﬁ d\glg% ﬂ\ﬂ{% ¥bad i ferable
exmp%ogﬁéﬁd@@%@?moglaﬂ&aﬁ§5 e.g., methom and the

preferably for exanple
Like g EarbUh TGO DRET AT (g (s QLR et g
phen&i%it %hecﬂﬁé | G180 @pt@@tamalhlamhgvsmgsmmntt( serm(s )th@r
th

e like. Mre preferabl | es i, P
like hy dbe: eﬁl—at%]rﬁoxé’f ) %~ mai;ﬂenéf FBnal | \E/?‘?%‘l’g}l‘%‘y y
“Cse o 3 bg :[15}(37%) and Mg 14Odr§zgo;ay'ylmayptma®eal fcyr lmwnp@e,
bStItlJent(S V) - or

I
to 5,gr;m¢|§e@pblbnﬂamq/ ha@%t%’&é“ttlst dBﬁ?%%Sa ﬁﬁgc &kla o
such I\ébg %h@%géﬁ EJ‘;]] oriflE 5@&@”@'(‘}3% G koRy W@enmatMRy,

1ii) 06_10 aryl optlonallx vin
ethoxy ez;csubandtm&gkgél teated e GFCaCRAFOLEIF Béﬁg aq%bon
Cl-6 no and nono- or di- C1

grom%lﬁ%ﬁ 1o’ %%éggﬁé 5 Hgnbered ni t r ogen- contalnlng

he@ﬁﬁﬂyrﬁbﬂecegﬂmpmmsopflbh@JTmﬁﬂﬂﬁﬂt@gORt%ﬁn%?lY having a

substlyu nts. sel ected froma halo '
substiyant O%oé Bl FEsy adiHo n rr%ng%@lqlm%oi (55

al kyl am nc and the i ke can be 15 nentioned. Nbre

preferable B3 includes a Bydrogen atom Cl1-6 2 al kyl,

phenyl and the like. Mre preferable Ri ncludes a

hydrogen atom Cl1-6 al kyl and the like, particularly

preferable P.2 is a hydrogen atom 1In the

af orenenti oned fornulas, P3 is a hydrogen atom a 50

hydr ocar bon group optionally having substituent(s),

am no optionally having substituent(s), hydroxy
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WD 20071148808PCMP2007/ 062645 1i ke. The "al kyl ",

"al kenyl fr, "alkynyl", "cycloal kyl" and "aryl" may

have, for exanple, 1 to 5, preferably 1 to 3,

si | hstituents that the aforenmenti oned "hydrocarbon

WP have, and the I|ike. Pr ef er qumpzom/oﬁzms

exanp es of t he substituent of, the?ﬂglngfno ogél onnal 1¥ce)
nethalimiop, s ebsyithient EPryiorir3 1PABF

A ) I aBkdWH topbi oaadly

Optﬁ%ﬁ}‘ﬁl g%g%??t uent s)q B%?f/@l ?3?. onadf(rw hayi ng
V1n§1u’o1$icb teoeinths) 1) e ipngkly Wén%r%#?t&ﬁflﬁ E Gy Cz

r..al opt v MeSubREy t bha)ly shaving
luﬁé%% ééﬂgﬂJi% ? éﬁ?or exanp%éﬁﬁ%: L. -6 alk
subgu@huast ot hyh- @tdi)dalkplblpw (- Sopr SYFACPTRRY YO
I sobut sec- but bu LGyt EHEthékInEH
Cycéggﬂty%%HQQ’ISXEr é%qa#ﬁ%ﬁﬂo %gkg% fgftexaﬁkle e
opt&@h§11§tnaﬁmﬁgtbabsﬁitmamtdsénﬁh}vo@%ﬁﬂth¥?dK%c%xtuﬁ?eny thio

d.the |I he, 10,
ande%Bﬁp}%ke<J§p%16h§£%& VIR ﬁ%eny%ﬁgggpiﬂgaﬁ ?hé Ilke
Mor@l %ré§@1§lablg1@xaﬁp¥és Jnmluﬂavmercja(ntoexgmmél_kyp.tpéos e.g.,

preferably 1 sub t|tu ref llegency .,
netgeRn ST ToFF Dt CRT BT he Sees: POt oy
aryi%lﬂoa $e L h@%&ny@tﬂi\i‘d()erﬁ the Bhice)t thllplk@)lx Hafipfie

af or ement i oned hydrpcarb gl e, t he
U RETORS (o hoL BT ofde yC e, e 294

l'y
al thiyent(s), a1keny J_emﬁmﬂ ey cLe-dlanykahtiie”( @ng “Ce-14
ylamno and the |like hga%l%)re E:Qk91§}1t‘%
arxlthioéIM®th%W? gfornet d-? ke% or® nmno-

sul?sr@tlﬁ@)@g] @réﬁ%—rﬁblynﬂﬁm&g%nt deoet sh,)dhalansnchlorlne,

propyl am no, 1 sopropylam no,

ut
flmqnnﬂ@uayban1¢Mﬁ aikﬁéfh§W%ﬂn§ﬁomea?%§¥f e&%?ﬁ% etc., and the
like) dtx{i}é g‘féfwe%eﬁ%oﬁé@ triRirbbkepoandoubé hikehaaee and
el'y use

Preferabl e exanpl es of the
théhyﬂﬁnxy optionally having a substituent” for R3

i nclyde _h I g hoxy kyetdoxipnally
prod%&y, %g%%%%'og Qaﬁ%%%ﬁ%%I|Egmnghi|ona¥L¥VhaV|n

ha$ildy substi tuent (2) 0rC2h6 B keny MEx§ Qreef&ra nyﬁ‘) &P 2

nd the |ike). opti Yehaviing, sybstidient¢Spreferably a
hy ?%?h?ﬁng %bs it eth%n§$§x;'andgthe | i ke) optionally
hyaﬂagén]aﬂmhstltuent(s) Cdcyci cal kyl oxy (e.g.,

cyclo cl ab I 60 kX
oy e R e tame Y oLyt ?f“i?vy?né‘ge%tzc’é“o o e
hy?iéé@ﬂ@ﬁ&ﬁbﬁBﬁﬁOaﬁfgﬁﬁ?ﬂifshbsimqlﬁNﬂSF%FUQQP 24 aryl oxy
e.g enoxy an e o
SubaPFEHETS) AR LG 11 KBC NEF P ar oy b i o o
“hllyaﬁbé)z@ﬁx{}y@fr@?ﬁ%t olﬁﬂ:lcﬁuaalﬂyoigy;r@{a; gsubsmth@s@ sand fPEeR
e i onal [y havin stitue ar
inshedexalafd (ene- 1 ikey ag&yﬁoﬁ%?h a%g“\(??iﬁﬁloe%g}%ilt u%he%yl
J.s@PEofa £ diKke. afhetn&l i), alkenyl (e.g., Cz ¢ alkenyl such

| Kenyl | kvnyl 3. 4 .
asaﬁdnYéGE*?QAe;%/l??Bg? & Vny&%%%rpegawﬁ? ﬁé%lygw ch as
et%&%%? Jf])/ LOtBe Subst tyentslky efemabl %_s h:a}lqjg@ﬂ;kyl

sSucC

as chlorine, fluarine etc
sustic Asasy PETHTORY L/ hPE@iRQ&F%%?CCYC%ﬁEF§H¥ IFKC§%Q%g¥ﬁ 't a2
qfqr ﬂgﬁntggﬁeg gdr@ -8 Rep1 95D asMBYeh@ estcandabtiethe

erab e exanpl es of the "nercapt
1i0gl)i endl tiye Hakieng Hosebetsfarert” 2¥9ra Ry {6t Gige Ci-e aLkvl

t (s , h ,0C6 14 aryl such as
‘gﬁhﬁﬁtﬂ?BFQ%rgbylt ¥ P%%a%gﬁﬁﬁl?h|%a%%k?he fﬁke)
optional ly having substltuent(s) C2. alkenylthio ?-**
n"te vinylthio and the |ik& optionally having
substituent(s), C2-.5 alkynylthio (e.g., ethynylthio
and the like) optionally having
substituent(s),cycloal kyithio (e.g., cyclopropyithio,

cycl obut V1t hi o, cycl opentylthio, cyclohexylthio and
the 1ike)
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rji optionally having substituent(s), C6_14 arylthio
(e.qg., phenylthio and the like) optionally having
substituent(s) and the |ike. Mre preferable exanpl es
i ncl ude nmercapto, Cl-6 alkyithio (e.g., nethylthio and._
WQHB7/I48K8) optional |y having substitvent(s), PEBIAA07/062645
Yt Ni 0.48- RhenyLthigandrthe tikehieptirpnal |y
phen)?]%v%tr?;’ gu s??e{ uent 23) and the ljke. The "G ...E
“alkedydyl,t Radkyny 2~ 5 cyckeaykelii ¢ndal 3Gy MRvoRave cCRY
cyel qal kykt hi of V3Bt d% anybiHi QedrRy (Baxeerdwry,
N g%m% let% ?Ei’ P%P%f,&%%elygaﬁly '1?t 0 3, snbsti tBuent S
haloger eftemabligh #aldgeriatonfspehnaseedl oGimealkpgorsyd as
etc. i G168 al koxy as Bt RAXY, 16l NOOLRERE 1 o
methei .e‘.?gof{?'k%#cthaatn%#%gea Jb]{rggrrttg'nt i oned. " hydr ocar bon
“hydesciyonmgyotal enasamaveheand Kéde like.  Preferabl e

e | es_of t "het er,ocycl i roup” af. th .
T T e S e
havifi@rsURdtinokntdesn & the bikef f Meredphefewrabdyel it &% cup

cont ai_ni ng 1,14).2007/148808PCT 0] '
YT GGb Ao ofi-e 141673 Rt BT o Aems” SaT Set e Fr Do Bt 1
it iBid nogedgahoatomn oxygen atom and a sul fur atom and

the |like. specifically, for. exanple, 1:-, 2--0r

3- By rihs iaéiowlr“,en*?%Ortﬁﬁ1y ForPRtafol iRyl B B2 20 Jembered
ring4opyi@zaliiydhaying phpsti dhae (-, 3- or  4-piperidyl,

|- or 2-piperazinyi, nor th]L)l n%!b, 2-0r 3’”%"%?1%&1 2-,

3-Rorthp FosdyFueRt o T8t ur YISOy PEZFHYY  OPone Y
havidg PHEISH1¢a%E (s B, P3H ekiipld- Ry hhlagém\vdton, a

3-isothiazolyl, 3-isoxazolyi and the |ike are used-
hydrParEhQruicaely pPeEeralplvy Pyl ed meREEiEgent (), amino

1B} ~G ARt 8Bk PO RBILQE PCVIG)droxgr BpP1ald.y, hpyhheyh
oPtlg%%li%gﬁl i kg) and to thg f’i %(qg{_ar ggusgd. Preferabl e
subsbxampites Mef CRREC sebfsidnedert hafinghe SHeSEIGSG i @ gr oup

Lonal | VLPY: Stbstl HhueMd ShabskQEubREl)d@nd the like
heteﬁg{’%%’%ﬁé FEonp AP o ne,éfl bet@tusheliom k),
can Bi-Berdopled(e. Bing retimyl hase hy|oragd ©fheh¢ jakgve-mengloned

| kox 0. e . the like), 07-12

Swsg%a??%ﬁsg%}:- g};P%g%y éegbpgg%%%%xycar bonyl and the

| i Reyferahlo exampbeCle® thkkYhakigrn atom” ipgkudid ani no,

et hyl ami-no .and _t like), di-01..6 alkylamno (e.qg.,
FLUogif&t HyHAHRS, aa?i‘%‘if‘ilé‘)r%'no and the like) and the

| i keeferable cR3mpiepref ethablydrdnphtogesrawpmot the
.. G ..6al kyl optiopally havin ubsti. t. , i G2~
hydZPREFRA™ S n8P?§7°IF1 'Ynéavgrﬁ sﬁ%ﬁs&éﬁtg %é§,%g)am9%1<)c§'ude
alkyth(;céO@B,lb:Qi_Jla\liky? §1b,t_h‘sta{st gle’ﬂmf_‘s,) Oclacmyﬂheprdam, ll\i!tslo@ropyl

preferabl e exanpl es include a hydrqgen ato .
etc.opeROnals f‘lﬁ%\}i'n@ié i Eadnt (%6 zilﬁ‘ eflﬁg f‘%he?as ¥iny)
etc Af’ af® rf?;ep I)rqué%r) gb h{etﬁ%@mlteea - lchz_R&llc(szbyl i\swﬂ ragerthynyl

atom_ (ii) Cl-6 a optional ly havin 0
ctc.suBaE| T isedel EELE IO AaF oydH S ESTLARHTG 25 22
cyc13bkaxyr, (dydibpEyal Ybydopenby@) kitlc1opiekonal iyd and ngké) ,

t0 5 substituents selected from hal ogen atom,_ nitro, h
arylcyans; » Hsdroryyl optdroRdl PYemaEl 6§&nat 80C 012% iRy and the
1 OPt L, 9pal nat e QL 6nal kexyaliani ne. g Mpne:- Cad kyl
llkeail kﬂé?g?néﬁ%%ﬁgjla%glgar@n %gg,) car goxy, Cl-]?nalqky??gar bonyi ,
such0 2sbmatikoketccar bodythe ddiBanmoytkebnde0g- 6 Cz-s alkenyl
sucﬂaggy%ig Qﬁﬂ?X'aﬁhk¥ﬂé like) and the like. The “alkyl”,

“alkenyl”, “alkynyl”, “cycloalkyl” and “Yaryl” may have, for
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car banoyl , aryl - carbancyl, Ce...10 aryl, 06.40 aryl oxy
and optionally hal ogenated 01-6 al kyl -car bonyl am no,

and the like can be nentioned. WO

2007/ 148808PCTLI P2007, 1062645 P. is

BY@INET/ai5603, for exanpl e, (i) a. hydrogen at onPCY/#R2p07/062645

Cl-6 |k i
e LA S T e i 7
af@mﬁmamtabhgdrﬁhmdngcarsqﬁsgnduménmay(ha@e mendaphe like.

opti avin supst.l.t uen v

bt P P eed B BT e bR hgpias
sulpstefercabl 'énamﬂb@s amnﬁudehgd;lhylé?ﬂn@ge?taom@ilx|haylng

i ona avin subst i

S“%%}‘r Jg&lteél&)(? }one g h%ﬁ{/? N d PB%/? al'5gehd a% %Te%t (s)
an@/ e 1caebonre Cretdranbd ley;laﬂpres pirrd laydle amdnbhenono— or

S B A e o i

is 16hs fb ; Ghrte1akkvibant sy -andyikeidd, kellmethylamim),
forenentloned fornmul as,, R4a gnqgf re the s EE
a1 e R AR BPe - iy ledeReFRY ey gr 8 s htg SRy HEmine

(e 8§ OMphanbY & BAEREN teEOUPkOPainanahd Yllh@a\ll ng
substltuenti ), am_no 15 optlonallghhaV|n

subsRAEGERP{ ) S=FRICEX §T optS onIF§<RaRi g g L1y having a

suBS&Pstidhient nc TR{L aRHe 2Pt | @nakhYokavidgy.3 sBBbk{ Uesthoxy,
or a heterocyclic group optlonally havi ng

Prepisti teRtPRIXY @dezbeTh@e h&Pég%alaJtSbrﬁanlaB R4'
suﬂéi@f@{e@@ fl(’ﬂéof,r 'aﬁ.?cen?ih!) ne Or Propides Ruetgs aﬁl@é

exanpl es o hydr ocar on gr oup optlonally havi ng
OPELmEﬁlhwuénV{@g Subﬂtlpueb¥ Kb CerchUEE 6% (Sifitar to

etﬁ%rg% 598 al!l?é’ Qﬁg{ec)?u BpQP&ﬂa@lﬂﬁ; lh)évbffi‘g ' sﬂ_gastltuenﬁ (s), Cs

uent (s Preferable exanples of t
cy&mldzyl@gm omad I,y dy@&ppgosyﬂbsmt geateytylfeewy P. 4' or

ovEfcRerIEbHIe HIRBSTLLATAL 1hBe1i ) NipraBy hal
Sulex?armie&'ﬁ (of , t¢belav\4aym1@xw (Epoi- onpladnotyavindgthe like)

op g?%g%t(ﬂlty? Q%lné 0sr tltuen 54b I n%hgdf l@é’dr%\f’e g}eﬁera le

oxy, oxy, propoxy, 1 sSopropoxy an
exhhel dd li&):lﬂ@é i }thidx)y, hay-ls gL lsdys t(iet gentfesihox@26nd the

| kenyl,ox i V|n the i k opal |y
ARl B P ) S TR
ph@ﬁ&wﬁrﬁxyhanmnd)e dptlie)labm |maht;ysh1awﬁg;ent and the

substit ne nt(vg ¢) oal kyl o or.
1ikgel dbhift yFox I%§%10peﬁ%@l n&gﬁgyohex r%i93§ﬁ89?%%
weld Isk@cl@raukgan@iyy a{}m/l“@g.1§ ldab@ﬂ.bky’eriﬁa(ﬁ)h.av% Forasadmpty, 1
e. g. henoxv_and the ik 2

to' 5, preferably 1 to 3, substituents (preferably, halogen atom
such as chlorine, fluorine etc.; Ci-¢ alkoxy such as methoxy,
ethoxy etc., and the like) that the aforementioned “hydrocarbon
group” may have, and the like.

Preferable examples of the “mercapto optionally having a
substituent” include mercapto, Ci-¢ alkylthio (e.g., methylthio,
ethylthio, propylthio, isopropylthio and the like) optionally
having substituent(s), Cz-¢ alkenylthio (e.g., vinylthio and the

like) optionally having substituent(s), Cz-¢ alkynylthio (e.g.,
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WO 20071148308ETTYJP2007106264S optional |y havi ng
substituent (a) and the :hike. Mre preferahle
exanpl es i ncl ude hydroxy, al haxy (e.g., methoxy and the

wo bde®)useit i onal |y having subs.tituent (s)arype¥yp06/0s8k4s
phenoxv and the |ike) optionally havin substltuent )
ethyraidht heargt uhqekélkqh@pteolnaélal RIBARY Sugztl*euen -

cyclo@lz&ﬂ)éhg&(y Wl@h?’t% s oy @G3puby eiied ©al ky| oxy"

2 ar y:i/oxy may have, for exanple, 1 to 5,
cyclq@eerfceaahiq/, tycdoBexeligsa eoentae (Hrke ePabLYRaHAl 5§EANI

substd! %%h%ggr(e?% hix(y’ll 8o fLu r' and ?@th:.&]ancﬁ t@'ekﬁ_k(é’

suc oxy et he i ke) that the
optlcafadﬂgnhmlr@@dbéhymgda(rsmﬁnd ’gh@dplkenayMﬁEﬁf@reé@@aPﬁ@

h lt gl
cxomS® Shgtp naoERELS) S PLIRERDED o DncES 80,

the mm«el)udptmraiagt bavOig . Stk yizeht 6s)(, §6g4 rmnylwmm ée g-,
[ t hi r h|o i_SQRr.0 ' .Lh i ke.
srens Bt b LIPS TR BRI 3,800 HlEsd e cho
the I(i6eg., Thé ‘\UlngylatLlayDtmnd 1 hexlsi kKEerpptthané) | YChavi ng
substl uept (s), Ithlo\ehnlt i.a an h
alkyr}}fllé%’)l E)pt P%nsal V?g%%ﬁkﬁdt sthtue ¢ %S%Y%ﬁl—lé) 91a£; fave,
for &¥Eipaal kyltdisg beegerﬂ)ﬂq} aprepy} t hilstituents

cycl obutylthic cycl enty hi o ohexyl hIO nd
Preﬁeﬁ’éblliykeg noﬁiéﬂ“ys% i47g ﬁ!%fﬁe fér‘fto

alkoRf Wi s (fethoxpheayhéfy @tc?;,’ hndarhel ltlhte | tkeb the
optimal ly having substituent (6). and the Mor e

aforqgettdrabile WEHRPPESOT neT Ut FaY c]a%‘f% Gond thE aH'(%ﬁ thio

(ep b fie ABLOYd L9 cBNEFt i |‘1H@kra§y¢pitaldmubavw gthe
substituent (C6-14 a rﬁx/thlo (e nyI;hlo

“hetquf.@}z]qlké) gJ@fp{H oR&LPHah W@Qbé?ﬁ’%@é}ﬂenﬁf ant

- oi' rn]iggﬁed cﬂete@oé&zgﬂ_ct: NbQup c6dtfining, besides a carbon
enyl t al kynylthio", c cI oal kyithio" and "C5_14
atomaryIttOhBohetm’gP lraeas ﬁ@le@'a@&%'pﬂr@m 3 pp9pr eFSFaly 1

oxygérﬁla%omsgﬁéﬁté{ﬁ'ﬂﬁ‘ g@&ﬁfﬁ{dﬁtﬂh)é lmﬁtla‘)g%e@:tl?ﬂb§yﬁﬁ ¥Hr

orine uorine etc. | koxy such _as met hcxy,
exampleh,oﬂy,eec Qr mwmglhdmld ﬁat Oﬁfhé"ﬂd‘ﬂleﬁa@t?éﬁflh’bne%'r 3-

drocar ar haye, sand sg_t4 ave;, 1- 2
ot 4@% Sab nggl%a%#erlg?%? oal Thet erggcycxlg rlgerglr Sup — "
plpeﬁqmt:quﬂal hyrptediimyls ubst ox Lﬁaﬂihlsznyl .2f.0r34 trof-PFepidyl,

de.those sim.la tot tero rqup
2= o TS RN e aBst E e TTa ) Ve Ted 28" wo
pyrlfi’@ﬁlﬁ{yﬂ_ﬁ}SSQBMW@Q?IQGEMWRGSDC@ftHﬁélke can be
substituents t er.ed.ri.n
ment HaRA g yﬁﬁgtpﬁ%‘fﬁ%g)e ¥ aI[ Sngmﬁllrlr%?/g%ave %Ee%er abl e
nltrWoQﬁaQﬁlﬂfb datichokydei @ dnmdirodengat q:syrzaiyﬂahngerthe
0 hydr oxy opti gnal havi n stlluen
llkehl%@ tieg pt Fonalipt ﬁ&@jpiﬁ ?E%@%%Sﬁt%% U% ttlﬁuePt Ch
the Mé€RygterabdbuRbatisnal y 0086 aﬁlﬁm:ﬂfuemthabOgen
atom and particularly preferably ?L‘ roga lhonl
include a halogen atom (e.g., chlorine,” fluo ike)
Ci-¢ alkyl (e.g., methyl, ethyl and the like), Ci-¢ alkoxy (e.qg.,
methoxy, ethoxy and the like), Ci-12 aralkyloxy-carbonyl (e.g.,
benzyloxycarbonyl and the like), amino, mono-Ci-e alkylamino

(e.g., methylamino, ethylamino and the like), di-Ci-¢ alkylamino
(e.g., dimethylamino, diethylamino and the like) and the like.
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Preferabl e exanples of R41' include a hydrogen atom a
hal ogen atom bydroxy optionally having a substituent,
Cl.-5 alkyl 10 optionally having substituent(s) and

the like. More preferably, 1-Z4b is a hydrogen atom or

fdBhpasisatom and particularly preferably adiye@gedsss
atom In the aforenentioned fornmul as, Xi

oxyengat oin GReSEEIUP ArBATCSTAAS PRETOrRAAY( F77inT 1
ox R fpEL D ASLEISR 1S in L ko st
grompntpbheth 11Rr bheizb|mbekahpees(Of, EBHPO Sﬁﬂ%vi(%in?%ggcﬁ%wg
sub%&ggggﬁgp%r,r SREESAN L] 1BY-1 18 ARHMY 8 supAQ theRE adaAb
mercapto optionally having a substituent. Preferable examples
of ring A include a S5-membered ring optionally having 1 or 2
substituents selected from Ci-s alkyl optionally having
substituent(s) (e.g., 1 to 5 substituents selected from
substituent group BA), Czs alkenyl optionally having
substituent (s) (e.g., 1 to 5 substituents selected from
substituent group A) and Cs.¢ cycloalkyl optionally having
substituent (s) (e.g., 1 to 5 substituents sélected from
substituent group A), and the like. More preferable examples
include a 5-membered ring optionally having 1 orl2 Ci-¢ alkyl
optionally having substituent(s) (e.g., 1 to 5 substituents
selected from substituent group A) and the like. Particularly,
a 5-membered ring optionally having one Ci-s alkyl optionally
having substituent(s) (e.g., 1 to 5 substituents selected from
substituent group A) is preferable. Preferable examples of the
“substituent” include a halogen atom, optionally halogenated Ci-¢
alkyl, optionally halogenated Ci-s alkoxy, Cr-12 aralkyl, phenyl
and the like.

In the aforementioned formulas, ring B is a 6—membered
ring optionally having substituent(s).

As the substituent of the “6-membered ring opticnally
having substituent(s)”,la halogen atom, a hydrocarbon group
optionally having substituent (s), amino optionally having
substituent (s), hydroxy optionally having a substituent,
mercapto optionally having a substituent, a heterocyclic group
optionally having substituent(s) and the like can be mentioned.
Ring B optionally has 1 or 2 substituents mentioned above at
substitutable position(s). Preferable examples of these

substituents include preferable examples of the substituent of

ring A and the like.
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wherei n each syMool is as defined above, and the I|ike.
NVO 200 7/148808panmi rt 062645 More preferable
exanpl es of the conp() nd (1) include a conpound.

repres%ﬂ%@@rgﬁléhéxiﬁpiggz%f riWgeBei Ac B 2 Y MRAbdred ring

as defined above the 11 ke. More preferable
@m:rmlr@é 1yf haheng ohpourid s(ub)stllhcewsé ge kgtippsurfdom a halogen

h
o(rangl‘? Ie Egggzé%éo{ Vltéboeré];ﬁ(;rrqnl.#vle '%'pt 1ona LQa\? %?a%] ssimqltue?lt

wrna.fr@r abkeopxanpliess afg tshlﬂbsctanpauﬁ dsx J )h}Zdrdx‘}c |dpiao&ally
conmpound rggresented by the fornula wherei n_each

9 Ps SHRS HEE1erld AKbWercaRECt ARt 1Rl Lypherardh Pe
conpoun eﬂE d&ﬂﬁQﬁﬁglﬁkk 'nﬁhﬂ ept g ﬁé%é‘ﬁ%éﬁ%rably a 6-

ound A] A‘“conpoundof
mhﬂtkaedutang awmaQnailyNDazaﬁgl148808Pﬂﬂ?ﬂPZOGﬂﬁﬁﬁzﬁﬂgcted

E!g: S %1%1388%?@1%%? ti 0 %i héggggg%alﬁluﬁ] t(a‘ Ss)u!bstltuent and
@%_66a@k&@naﬁatmﬁamﬁlﬂamh@vlsugssmbﬁéﬂlﬁ uent (HE these, a 6-
membered ring optionally having 1 or 2 halogen atoms is
preferable. Unsubstituted 6-membered ring is more preferable.

In the aforementioned formulas, ring C is a 5-membered
ring optionally having substituent (s) .

As the substituent of the “5-membered ring optionally
having substituent(s)”, for example, a halogen atom, a
hydrocarbon group optionally having substituent (s), hydroxy
optionally having a substituent, a heterocyclic group optionally
having substituent(s) and the like can be mentioned. Ring C
optionally has 1 or 2 substituents mentioned above at
substitutable position(s).

Preferable examples of the “halogen atom” include fluorine,
chlorine and bromine.

Preferable examples of the “hydrocarbon group” of the
“hydrocarbon group optionally having substituent (s)” include
alkyl (e.g., Ci.e alkyl such as methyl, ethyl, propyl, isopropyl
etc., and the like), alkenyl (e.g., C..¢ alkenyl such as vinyl
etc., and the like), alkynyl (e.g., C,.s alkynyl such as ethynyl
etc., and the like), cycloalkyl (e.g., C;.¢ cycloalkyl such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the like),
aryl (e.g., Cs.14 aryl such as phenyl etc., and the like) and the
like. More preferable examples include for example, alkyl (e.g.,
C1¢ alkyl such as methyl etc., and the like), aryl (e.g., Ce-1s
aryl such as phenyl etc., and the like) and the like. The “alkyl”,
“alkenyl”, “alkynyl”, “cycloalkyl” and “aryl” may have, for
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R2 is a hydrogen atom a hydrocarbon group optionally
having 5 substituent(s) or a heterocyclic group
optionally having substituent(s); R3 is a hydrogen

atom Cl-6 al kyl optionally haying suhstituent(s), C2
aﬂfkmnyussnpti onal | y having substituent(s) or ariTEP2007/062645

i onal havi n stit and.
exaf“ﬁﬁe glnéxy; rdPFe ren%z ya%d@cggzggbby}gﬂyegﬁogg% gf%%ngbl?'
halbgkogermatanh Ay ditioyiopt i Bhaldipehabe vy Ca-esabkexy g as

ne By Fosey broor A he/ LI M9a8ubsl IHGRICALI o | o

opti onal havi ng
“hy&@bé&ﬂ&diﬁrgtrbai;” IﬁmdthreR #nd she Aydeogen atom or C1-5

| k t | | bsy t
e besf P baastner B BARSUHHER Bhes BhnaytBbla =
sub\(éiﬂjﬁflgézrgt” ll{?l;l{l?e (1%9%&&&, Q-6 anldoly:hz (€hy., Cmetﬁsaigée&gsfoxyr
C a n - Gl Oa e
PLOREFY 4 Je%Rﬂ;FOéP%/‘W% b6t HC)%% ) tr}gga;f%ohaé’ln bstituents

sub%%h€ﬁé&91§ ), 08, %L@ﬁ&éﬂyq@ﬁy g5 aHp /e:,myioxg zani hbe like)
opt i onal having 1 or subst itn el ected from
optigpatiy Glamu@w su?%i)ﬂsw@@ﬁw r (& ég YR i 9+ ( d)
ethg%?'ﬂéxfy&{@%lhEYillé@)d )i ofBr I rafiing Qﬁlﬁsh:leifuewlﬂl gh, Cs-¢

I onal has 1 to 5 25 substituents se] ected, from
CyMbéleQPéunt egBoup=YE1GHTOPYLPXY, & £Y5LoPRt i enber ed

cy%P%%gﬁg§¥§4§'Cc@EQ&ﬁbi§¥B&§'Bh&gthéxiﬂkgﬁsoﬁtiﬁﬁémaﬁ ﬂh@ﬂhg

etero atons sel écted from an oxygen at
sutstilituenatom Sad: RTYAPKY offer? -at BRFVARY A ﬁpteo?'ﬂalf?)y has

tit
oy P, e S SR E e D U e
exa%@ﬂ%b 148808RChHPON 7 10626450 | {49 ¢ aNeeioRy Ky Fhe

opga%%péi%%,%%b}n%fguégilﬁu@#g¥§yl(k!g)af§féx§ e.g.,
phe:mmyo-ﬁdiltyhehas_kaz topﬁcmbslm raeing ssbsettesn (gmand the
ll‘?%?i%%i‘g ¥t g:f(gu conctzaﬁ nlﬁrclaﬁyﬁb Q}I’geiéo a carngfgﬁxy”'
“can @Wbl&allwﬁnd?e't eno ‘atconsaseleot’etaf riomen foxygeample, 1
(o MR 200 SR LEECL ARG oen avon
sudibst thuehingr dupoBindKRFEHcS,; Ci-¢ alkoxy such as methoxy,
ethoxy etc., and the like) that the aforementioned “hydrocarbon
group” may have, and the like.

As a preferable example of the “heterocyclic group” of the
“heterocyclic group optionally having substituent(s)”, for
example, a 5~ or 6-membered heterocyclic group containing,
besides a carbon atom, 1 to 3 hetero atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom and the like can
be mentioned. Specifically, for example, 1-, 2- or 3-
pyrrolidinyl, 2- or 4-imidazolinyl, 2-, 3- or 4-pyrazolidinyl,
piperidino, 2-, 3- or 4-piperidyl, 1- or 2-piperazinyl,
morpholinyl, 2- or 3-thienyl, 2-, 3- or 4-pyridyl, 2- or 3-
furyl, pyrazinyl, 2-pyrimidinyl, 3-pyrrolyl, 3-pyridazinyl, 3-

isothiazolyl, 3-isoxazolyl and the like can be mentioned.
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(i) a hydrogen atom (ii) (a) C3..6 alkyl, (b) 02-6
al kenyi, (© C2-6 al kynyl, (d) 02-6 cycloal kyl or (e)
05-14 aryl, each of which optionally has I to 5
substituents sel Exted from substituent grou

A .
WOMHDHESHSt i onal |y having 1 or 2 substituent sp‘é“a?l’ée&'é“:ﬁ&s
Partlfcrﬁgl“if)p%e(}aﬁhg)/'a d-memB2r&d ahktemglep (:QI)tE(jZl—l@g
al kynyl ,", (d) 02-6 cycl oaI kyI 1 16ach
heter@f:yﬁm%rgmg dRafty MEd Lt - @%ﬁ% uenI% it %%F an
be me%%%héa'bswﬂéf%%bgé Oé‘.s{%m@le(sl Mf 1D dupd it Oxkyentorof( 2)1e( a)
. al koxy, (p) 02-6 alitBn XL\L[ri a) kynyl 8Xy
het efrdpyCBL® q:wpoapky%a(vYoPa(fég/‘g 08 SAF%PBW dachor °
halog\gﬂl &RRPt é al ly1basnd, tﬂu@r&ﬂ@simd uert $igel ,ecllﬁgdaﬂ.kp]n

a su stdtu it group A, 1) nerc I
(e.g.al kpihil o, etth)l eadethe trg%s ?stof%z?% §1r «;“w FEP’O

d)._Q2: al t

h £B ¥4l E'hd'%lﬁl& QBo’é1atyid.hi o, each
st oxé, V\% ﬁ ©optit ﬁal v has 1{]t oﬁ% SUDST |§t ugtihsel ect gd
benzylloaycsubshyl et tgeohpkebl GNPy | 1)101359-53_1 s gLkylamino

(e.g c’arﬁﬁgﬁy er exgo ,2%&%&/3%5 C,rQ QHR £oRipl niing, . hesiWdesmiao

ero atons sel ect ed from an
(e.g o,xng,eletaybmlraa,s gl ethy Eromeangddathe t Fdgen 28t o WHikeh

opt i hnal has 1 .t S [ e
ST bl 3, S i el scbadbomsiog
optishdifigr ﬁﬁtrlﬁc_r;ldl e:a:CIZ sebs’(li)ualthygea;g@mechtf@ﬁp @,hlal%en

hal ogen at om |||)
e Syt L LR LR
ydr i a rpgyglic group
. stituents gf rom substituent gr Qip.PSrerdn1
op l%@lﬂﬁlﬁ%@?@‘ﬂ?% ¥6B2675 (4 (39 A fio opt i onal ]?Ie ©
examx.hPé’é "&f %195 C% :E:uﬁlsltkibt Heﬂ-t-rﬁexﬂﬁlreidt edngrophicaplly | lﬁavmg .
al ken

b)
or ZCW%WPtﬁnﬂej(eé)te%%fﬁma yt 2 é‘g%ﬂlok‘?n%all%d%a&ﬁgﬁ
subsﬁ’P%St £ lulext Qgr ! Q;o5 Ssgﬁﬁétiﬁiﬁﬂi‘cﬁ sel ected firoom
oup
subsTlt @ keRyEP £b) Q)za 6vs R%%-H%%ﬁ?xﬁ roxybﬁgq“@"(lz yf]f,‘? OXV,

subsé\g% %’r’t 0y%' al ky ltexy Qﬁbéﬁit&ﬁrtysawd:m@ freach of
opti ona Iy has 1 to 5 substltuents sel ect

substibstntt euPgRbueao BFYY \AREicRR! rla%&;ﬂg sgP %ue(n

J01-6
Ia[ kyn@cf L%%lu.togk_@tuérpc)s %1%;%%3?%{?{2%33@%?%‘@ flegﬁp A)
and ar gt tdw cﬁ—neabhrgcﬂ wtiegtecopl i @ e 4P Wa§l@n%301>s aving

subs?e.?géﬁ%c roge léte%tt%j f LOpLsubsdidlent ccBe@urdid RS is
substituent group B) As the substituent, 1 or 2 substituents
selected from a halogen atom, optionally halogenated Ci-¢ alkyl,
optionally halogenated Cs-¢ cycloalkyl, optionally halogenated
Ce-10 aryl, optionally halogenated C;,-12 aralkyl, optionally
halogenated Ci-¢ alkoxy, amino, mono-Ci-s alkylamino, di-Ci-s
alkylamino, optiocnally halogenated 5- or 6-membered aromatic
heterocyclic group and the like can be mentioned. Ring C is
more preferably a 5-membered ring optionally having one

substituent selected from optionally halogenated Ci-s alkyl,
optionally halogenated Cs-s cycloalkyl, optionally halogenated
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/5 (ii) a halogen atom (iii) (a) Ch-6 alkyl, (b)
C2-6 al kenyl, (c) C2-6 alkynyly (d) r - cycloal kyl or
(e) C6-24 aryl, each of which optionally has 1 to 5
substituents selected from substituent group A  (ivV)

29 Apkonal ly. having 1 or 2 substit uent S P&&“h@ﬂtoe/dszms
phegéf moé%agg;é%dwﬁg%a% égv Jeﬁaﬁaﬁ‘afﬁsn d %é# s ch
ha18§%sat9{ét%iu'e5%t Bgf%ﬁ%&%é(e\?lg@%rﬁéﬂi%g?i*)c(éﬁ&)@ﬁtﬂﬂd: f;rou)np

al kpxythe Briegcke st RerypltdRg, % G‘,)lfl@z @% gg rlra%)
r“ﬁxmwﬁ%glgg%§¥%§ Wsch@da @By 4heakytaxya each 25 of

as 1 to 5 suhstituents selected from

[sgpstltuent group P, or (vi) (1) nercapto, or (2) (a)
{ 5 alkylthio, CO C2-6 alkenylthio, (d) 02-6

‘ t{hio, (d) d_E cycicalkylthio or (e) C6-44
’th

each of which optionally has 1 to 5
~ Ft~tydents so selected fromsubstituent group A, R6
5 "is, (i) a hydrogen atomor WO

Wwhe2Q1A 74 14 SE3 SRCh AP2O0IVBZ6 45T irg A(ayitd-Br dik v, defhyed

02-6 al kenyl

Ikl
£o:0g 188 e RS OISR Shal Ty et s o (9

deﬁ%@at bbokent snsekast etkd roam bel betrittivesd- gPeRfFTARP1&Nd X
is_an oxygen at.om sul fu

r of
exaplegnpbou ]rlﬁycgﬁniﬂﬁj of f#ﬁ§?ﬁ) i eﬁé@& B%M%E?eln
0 foRulks Cl-6 al kyl, 03.-.6 cycloal kyl or C2 6 alkenyl
each of which optionally has 1 top 5 substituents
[ o Ris (i) a
(b) 02-6
| oal kyl or (e)

uent group A, or
(ii1) a 6-nmenbered nitrogen-containing heterocyclic

raup (e.g., pyridyl ane-ghe |like) optionally
7oA n:

e - T

wherein ring Ab is as defined for ring A, ring Cb is as defined
for ring C, and other symbols are as defined above, and the
like.

15 In the aforementioned formulas, R? is a hydrogen atom, a
halogen atom, a hydrocarbon group optionally having
substituent (s) or a heterocyclic group optionally having
substituent (s).

The “halogen atom” for R? is preferably fluorine, chlorine

20 or bromine.

preferable examples of the “hydrocarbon group” of the
“hydrocarbon group optionally having substituent (s)” for R?
include alkyl (e.g., Cie alkyl such as methyl, ethyl, propyl,_
isopropyl etc., and the like), alkenyl (e.g., Co alkenyl such
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15 having- 1 to 5 substituents selected from
substituent B; R3 is (i) a hydrogen atom (ii) (a)
a..6 alkyl or (b)al kenyl, each of which optionally

wdan tiskgy 5 substituents selected from substi )
group Sk’ or (iii) amino optionally having. IPEE?IP%}M/O@MD
as vishsetenerts! sbketike) f Edivpa} FL4-al Kyls, 2t Bynyg2 sugh as

ai.kenyl, (c 0 - d 6 V=
cthyfiEPY) ¢ gt Do ke P, HJOBULEy e (3, OogUrt AL
such Gssuhsidpmentls segtectwd/f,r onrsessttiviiue fYCEP In; apd

and. Re_are the sa or._dif e ch.is (i
the lnig) O_g%JﬁY]at é)erhg‘( i |E?'“a aﬁgF oéglg({}h 'I?Jgt ggngﬂggr%(éy 'o%th ihoﬁglel y
like)sunst thaiteickehy @br6 ptdkfdrabpei exmiglygshapchyde 1akkyls

substituents sel ected .from substj t [
(e.9.q1 Cpeaf it osb’tc?’oﬁgl F-havicng: I%AG{ g'%% %%gmﬁr trs(@'&)' !
Ce-14 ﬁ@%ﬁ@@lﬁiﬂl beophsnpstatcuentngriduep 1AkeR?ang hg ldke. The
w yll rg en at ollrn Q\r I I :Cl'“6 a k I on I\\l j
alkgsub i“ﬁ’%lnt's §é§‘¥€'2’3ed' frcé’ﬁ‘lag%Jb@qut Iﬁléln S%%gngﬁé%'
for SRmbiS, (1)t Hygregepzslypm ab §) igulkiGuahky|

optionally having 1 to 5 substituents selected fro
(preBARFRYT RO GHoR; SEr 3 CPL S Xy gRe B08nT B a Lo

alkosHlsheh 8t amtHIxyd s@hbxf heseof and corpaune) DEh&: the
conpound of the formula (1') erein

1), .
aforapuiones0 SRCErIPIE0T DEBBASTRY haVey S8R Ry) Like

ol i9Rak}Ye NaVin}a sUbst Ekdletet SYoffeic drdu@”Sof the

substituents sel'ected from substituent group A)J; B. 2
“het¢rpcychydr SERHP FHBACTRLLY N3y iRgdF dent Eeh (abj ofer R
incl@ci{%' '50Pb ) Oflakdri AU AgE Sr RSt bt eI Dort@ddind, t0O 5

“auhstituents selected from suhstituent group A); R4 a
besiderl sRgaaben tdeomsarte tor 3 digieEre AL OB SRt s fa0om 2

nitr q/eqir QSR aéxg%fif e%x halpoeth at QM Ful Gatich &rky dregeike.
at om or Ci-6 a l%/ optionally. having Jo
Specstivstlilyuefivy Y=g, 1t, tD BrsdbBYFEekkiinde| écted 4~

insal DL Ao D By S Sl sl oagts o
4-pipdwe dvar, mut aof | 2)pipstreréiyl, morpholinyl, 2- or 3-thienyl,
2-, 3- or 4-pyridyl, 2- or 3-furyl, pyrazinyl, 2-pyrimidinyl, 3-
pyrrolyl, 3-pyridazinyl, 3-isothiazolyl, 3—-isoxazolyl and the
like can be mentioned. Particularly preferably, a 6-membered
nitrogen-containing heterocyclic group (e.g., pyridyl and the
like) and the like can be mentioned. Preferable examples of the
substituent of the “heterocyclic group optionally having
substituent (s)” for R? include a halogen atom (e.g., chlorine,
fluorine and the like), Ci-s alkyl (e.g., methyl, ethyl and the
like), Ci-s alkoxy (e.g., methoxy, ethoxy and the like), Cy-12
aralkyloxy-carbonyl (e.g., benzyloxycarbonyl and the like),
amino, mono-Ci.¢ alkylamino (e.g., methylamino, ethylamino and
the like), di-Ci-¢ alkylamino (e.g., dimethylamino, diethylamino
and the like) and the like.
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Is RiS Cl-6 alkyl optionally having | to 5
substituents selected fromthe group consisting of a
hal ogen atom nitro, cyano, hydroxy, optionally

hal ogenated Cl-6 al koxy, 07-13 aral kyl oxy, am no,

IRNQ5fthssog @l kyl ani no, al kyl ami no, carboxy, C <
al szkyl -carbonyl, Cl1-6 al koxy-carbonyl, cg’r ba#ocgﬁ?zom/%%h

g?ﬁ-g.feabk?m%a 237 earbphoyld AVRYPICArdafoy, ©6. 40
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mon%o% (ﬁ}—f‘i‘_gg%igg%lica%liﬁot‘y drogen camenpenrd aisabgerher eof .

<, ompound F] A conpound.
contepSRRESAFOFTTE 600K o0 KB Wdien R 7 (s (a
sun R 8,8 i anally bowd g b, sobetaiucat .
alkhalpgenirat eng I(‘W)O'C:?rﬁdéyﬁ’@)@w#%%%? h%rgc[é %;f/% g?fg? d(ian be
menggggédpr Myré preferable R? includes,a hydrogen atom, Ci-s
alkyl, phenyl and the like. More preferable R? includes a
hydrogen atom, Ci-¢ alkyl and the like. Particularly preferable
R? is a hydrogen atom.

TIn the aforementioned formulas, R® is a hydrogen atom, a
hydrocarbon group optionally having substituent(s), amino
optionally having substituent (s), hydroxy optionally having a
substituent, mercapto optionally having a substituent or a
heterocyclic group optionally having substituent (s).

Preferable examples of the “hydrocarbon group” of the
“hydrocarbon group optionally having substituent (s)” for R>
include alkyl (e.g., Ci-¢ alkyl such as methyl, ethyl, propyl,
isopropyl etc., and the like), alkenyl (e.g., Cz-6 alkenyl such
as vinyl etc., and the like), alkynyl (e.g., Co¢ alkynyl such as
ethynyl etc., and the like), cycloalkyl (e.g., Cs-s cycloalkyl
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
the like), aryl (e.g., Ce-14 aryl such as phenyl etc., and the
like) and the like. More preferable examples include alkyl
(e.g., Cis alkyl such as methyl etc., and the like), alkenyl

(e.g., Cs-¢ alkenyl such as vinyl etc., and the like) and the
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01-6 al kyl ani no; Rza is a hydrogen atomor Cl-6 al kyl;
P12b is a hydrogen atom or hydroxy; is (a) a
hydrogen atom (b) Cl1L 6 al kyl optionally having 1 to 3

ifuents selected from phenyl, hydroxy, .
Wé\?@?r{“% -6 al kyl -carbonyl, 07-43 aral kyl oxyPgﬁ}ét@og?g{?69643

like pymhéyr‘al]@d)”,OGBQLBemgﬂd ,oalakyvnﬂ’dr) siverphlkyld) agc- E;

“ary]dl kO)i(’y orr %ngé’le,( q) ﬁi@er%a@]g 9rté @ or

an no,
substﬁrtefe&ltabtmts peei ﬁf@r@na:mloesdof hydmuewhdn ($younic made

1-6, 7-di hydro- 8Hi ndeno[ 6, 4-d] [ 1, 3] cmazol
have, @C%y(cﬁanﬁ]éj%t hyl ] acet ani de,

I\I-];{x%ﬂeZaBEé hasterblte s nale N5 bt | tudtOxeimbhe 8tanidret hyl j
ane

optigeald.y( Qaﬁﬂ%ﬁbétai‘t‘ﬁ?rﬁifﬁ - 8PF Fﬁdéﬁlgf‘gdﬁ %1 23] oxazol
substl\:ll._arfuze)‘lltgd§é@cﬂieﬂy kg opiveaail@#el optionally having

e sk - pRory Bl o b e S LGOS o
1like N b2rb2pPREdVEln §, 7ol hydra- Blfclzymd@gm[o&aﬁsi] fdw3]d hi azo

1-8- vyl dene) et yI | acet am_de,
substNUBNEAS et hy2ECT - 8- UF ivift 0- QMeffnﬂJelﬁG[ , 298] PG 2 16

1kP'u%h)§é)ﬂé 1, agehanj , 1, butyl, butyl,
YR N P (2- thrré{hw g?ﬁhpgro i e eyno[5u4yd) [11503u y

sec—]qqﬂy_lg tyly-é%ﬁyy]l] 3§@t arﬁltj% the like are used. The “lo
alkyf[’sgna@L %véz Bt Ry lsdy 8- dl 'Bbdéo 505kt NdeReeSehid, tSJeoxazo

yi ) et hyl T acet ani de,
afor@mwlmsaom@rr@nz@bwm may have, and the like. As

the %1[&%[ §?§xaz 58 g E9f.65{ié}9daes [phenyl etc., and the

] pr obi onam de,
like (Re Nsléd(Z Thet hWryI"&uw k@ve, for example, 1l to 5,

prefeé:a%_ll_y rid% no‘li ,5 s%b%l:u:ug]]d%(a(%)QJefgraﬂiQ,etHM'ogQH' Q{E}En%h
as fi(lﬁ)rll‘ﬂe[ 2ef Portetehyte?; 85di Wdhoa%sud:lmob@no{eshqu [@LCI‘@]?WX
e N (oot R1 B, Bk O GG 0BRGP (R
may hawe, mh)jethgl]]:a@et aHBd'Ehe “amlno optionally having
supst iy 02 BB LT, & o i 2 BEINORROLS, 4l oRbhb
and the like) optionally having 1 to 3 Ci-¢ alkoxy (e.g., methoxy
and the like), or mono- or di-C;-¢ alkylamino (e.g., methylamino,
ethylamino, propylamino, isopropylamino, butylamino, tert-
butylamino, dimethylamino, diethylamino, N-ethyl-N-methylamino .
and the like) and the like are widely used.

Preferable examples of the “hydroxy optionally having a
substituent” for R® include hydroxy, Ci-s alkoxy (e.g., methoxy,
ethoxy, propoxy, isopropoxy and the like) optionally having
substituént (s), Cz-s alkenyloxy (e.g., vinyloxy and the like)
optionally having substituent(s), Cs-¢ alkynyloxy (e.g.,
ethynyloxy and the like) optionally having substituent(s), Cs-¢
eycloalkyloxy (e.g., cyclopropyloxy, cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy and the like) optionally having'
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o yljethyl]acetam de,

(S)-N-f2-(2-nmethyl-7, 8-di hydro-6Hindeno[5,4-d][1,3]th

i azol -8- yl)ethyl]acetam de,

N- P- (2-et hyl-7, 8-di hydro-6H i ndeno[ 5] [ 1, 3] oxazol - 6-

wo sbvinukioacet am de, (F)- N-P (2- et hyl - 7, 8- di hy®rlriar6007/062645

d 5,4-d][1,31 '
Smé%;tﬁé]‘% QSQ-'eF]Frgﬂ a%y é%% g rgo 6';331?%% a%geﬁﬁ%} J([jll C)>] oxaz
opt@bn8i1y WLtinygl basetiamede, s N-4:21 (themei hoxy MPr8- preferable

hydro- 6H__, ndeng[ 5 -d][ 1, 3] oxazol - 6 2n
exag}lpp.gts hjy'rll‘]%a Y s ]C[1 s a kc%(xz ., Tmethoxy and the

lk(eﬁi) %k{&ia(lay”ﬁhhﬁi@/ -stirB e hydt 0s)6Hck ndenel 6x4- 6§ [dL.,.3] 0

8 hv|
phe)(fngygmq@ t{hlzf Efték%b@:t%togla&PMNF%“REE%T&% sS4t

111{&32 °‘rh§ “d’l 1) et hyk{-acetani Q_;I_Ek@_-liyla)}@m t“mgaeraa&&nghdxy’he
a salt” 0, conpound

I exa
“Capmayﬁﬁ@@l}a@%w | §0hC Capt abiE- Y| tm%%glat"i’?e EB Eéﬁ“?le'
to %Se%refé’fat%a'fpks 32 s%lstta.%éﬂté n@rrga&ni-ebbas ex.alagsﬂl stom

organi ¢ base asalt with i nQrgani ¢ aci d, % sal t
suaki Bl ohberiing, aflLdorines AtC Wi Ehe FRKOYoF UG iaR BERPRY

ethaogga/ e%gd tap-ﬁi I'I:Fxgelf]?éb ke e phL onethemek Poderallieocarbon

I"'es’ o ts wth inorganic base include alkali
gromt’amasaﬂlave;u@nda‘sh%dm]@n salt, potassiumsalt and the

i ke}?r %l ggﬂ)i ERQ r@f aékhesahéré ¥pteshel UMmsalihg a
nagnesn um sa h and al um num sal t,
sutarmitnienht sédit Rénmctlh:eiel RECaPE®f &habhEKEXAHl 4§ - %f'

al.t th Lud N
e33R MU RLR0LC Bggmatipseldschid b e 1use
op‘li:l‘drﬁﬂ_hyl aavieg spyettitwst (@) GoCn-raeal@nﬁrltf\ih@l o - rge ’
v1rb ?ﬁ%egmﬁi n‘ﬁ:ﬁ]g %t Pac?/];%lrlarﬂaﬂ hg{rfﬁf @u%ls@ﬂﬁ‘@nt ; Cog

ant ne,
al]&ﬂﬁt@hbeméyd ftelﬂyiyﬂpbtm:a:mamel ahd tiie)l |0t9§10m3e1f§érh@miég

exanpl es o ani, ci ts
Su*%ﬁtt%uﬁ;’/lar(ﬁl:hltgrﬁ Ey\‘g%?%lk}ﬂ% %obr% dcelé&og #?&Iﬁg)lm d,
cyéwk{dﬂylg}u@@ becﬁ}@@&ﬁh?ﬂtkﬁcﬂc |o@/caﬁuexymuo| kReqd the 1ike)
prererapl e exa esS .0 Sa t Qr l
opiskAnad Wi PRV rﬁUésaeFﬂen%@v Peagidyiefi?) G Gac Rt ento
and@Cirdh 1phthabhiciaeidy hawviid Guasikdiuexald)c aadl the lJ_ke

tartaric acid, malelc acid tric
Mol RueTEERaLe RtTRAES Ul FoHie %r&apg%hgcénsegglhg%hlc L.
me @Gy hn il Bﬁhu@ﬁ@sllﬁk%‘;)nbﬁtf&ﬂﬂl@n@abh@gIsdzzﬁstlleﬁeﬁ*era)b,l €6-14
exanpl es of salts with basic am no acid bgdg salts

arwk tihicar(gi- g nephanydithéo #rdi e rllkﬁhdo}fiﬁéjqal VTG
subs 1§I Rl gl) exaimphes 19ke sal fise Wid,h ali:ﬂlﬂu@r'n,noczagl d
I NC

e salts wth as;zartlc acid, 15 glutam ¢ acid a‘rz,t‘5
alkehreylum@” OF Ca-hesl&kyns L ph® rac&utd G&Fl%%&&n}%a T al' e

b E@}D r epfy genp sormenng (1ohas
ar%f%am c h Ct] ona lsgcé)lapﬂ?ngjlpl}de salts wit hg'l nor gani c
subst ttsutls aprawa@ﬁm,ohaéom dtary aeehr i eEiae,

flﬂ%%r'néj £ gcl:' gaﬁ’g' Lf{o%& %8!:1‘? 2 PNRSRRQLT Coad:d, aRd. | hend the

organi c acid such as acetic
11R6j dthatht-hal bfonmicht ibhedr Toydimiahrbpar §8eUR’ gevghave, and
mal ei ¢ acid, citric acid, succinic acid,
thﬁe%ﬁ%ﬁasulfonlc acid, p- toluenesulfonlc acid and the

i kepr&i@gmmileSekwm ofihéhe congpormeyEl ) c hasoumi aéi ghe
nhpnetional, aroup Lclude, ol kal | el sl cselis mjohsss

include a 5- or 6-membered heterocyclic group containing,
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25 salt and the like, alkaline earth metal salts such
as calciumsalt, magnesiumsalt and the |ike, anmmonium
salt and the like. The production nethods of

conmpound (I) of the present invention are describ [
WQ W7/ H81Bowi nn. soConpound. (1) of the prese?l?T’JPlz‘)O%%“I‘sgs

bes1de%ver}:t IJ: q Q{]? € lOkEBaBnﬁgteﬂcprat@?ﬁgr@iﬁacﬂéﬂ tthem reet hod
ab £'h ol I'owi ng reaction scheme -"1"
nltro@mladgmusanh@:m@ afgmt wedla @lf@sn%%dén(il ?Sle J?S@(X)
e
lidinyl, 2- 4-
spect St S e SR INg00 T, 06B4L (hay oot Al saﬁ for
mdaﬁdmr}},}l&, ZeneBSlcm lapyrezohtdially BELBHHEMNd2(t )3 arffF
i ke are used nd, -obtaizn
o Plp%‘é{:‘ﬁ’]s't 835”%J BEEerERY iLy u&g}é&ggﬁ ayrgzac?flgr? ?ngietnt*lé
2-, 3or01|a z{:.—l’pgd;dﬁdpﬁ_ pometorf Grfthel nextrazéarti cirevirédihnper 3~
i sol ated from - r e sag t
overo G oGTER e Hod ARAAr P edat o Bur ] odtbrS
like EEQ?Esl?éld on PHEaﬂéuRuﬁh/ asefecalylst,akl bzagiknyed nitrogen-
istillation hr omat ogr aphy an
Contallﬁlftl%él@ftﬁl]OSMFﬁch FRet i(5n? ZtrPeV rltdggréﬁ%ﬁ%]v\e/n ll\]/fheer%?%
the 1886hsd0 s3uahol peéfd i le Bpamntes ©fashd el talsoveot

he \\%EE?;%%}?%{%&QFS% r%qﬁﬁ rofecti on);FFENeN(%q“CEanR?’
incluﬁgegnﬁéigdéﬂ ﬁ%om (e.g., chlorlne, fluorine and the like),
Ci- alkyl (e.g., methyl, ethyl and the like), Ci-¢ alkoxy (e.g.,
methoxy, ethoxy and the like), Cr-12 aralkyloxy-carbonyl (e.g.,
benzyloxyéarbonyl and the like), amino, mono-Ci¢ alkylamino
(e.g., methylamino, ethylamino and the like), di-Ci-s alkylamino
(e.g., dimethylamino, diethylamino and the like) and the like.

R? is preferably a hydrogen atom, Ci-¢ alkyl optionally
having substituent(s), Cz-6 alkenyl optionally having
substituent (s), amino optionally having substituent (s) or the
like. More preferable examples include a hydrogen atom, Ci-s
alkyl optionally having substituent (s) and the like.

As more preferable examples for R?}, (i) a hydrogen atom,
(ii) Ci-¢ alkyl optionally having 1 to 5 substituents selected
from.halogenlatom and Ci-g alkoxy, (i1ii) Ce-10 aryl—-Ci-¢ alkyl
opticnally having 1 to 5 substituents selected from halogen
atom, nitro, cyano, hydroxy, optionally halogenated Ci-¢ alkyl,
optionally halogenated Ci-g alkoxy, amino, mono-Ci-s alkylamino,
di~C;_¢ alkylamino, carboxy, Ci-g alkyl-carbonyl, Ci-s alkoxy-
carbonyl, carbamoyl, mono-Ci.g alkyl-carbamoyl, di-Cji-g alkyl-
carbamoyl, Ce-10 aryl-carbamoyl, Cs-10 aryl, Cg-10 aryloxy and
optionally halogenated Ci-¢ alkyl-carbonylamino, and the like can

be mentiocned.
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ei kai CY:=0) A; sl hal ogenation |-12N (deprotection)X "
(protection)ax)condensation nzt Va.! 15(A}NM (VI -Dhb)

(x= WD 2007/ 143808 al kylation Rc",-CN e: 4,k od

PC17, 11, 2007/ 0626- 15

WO 2007/148808 PCT/IP2007/062645

R® is preferably, for example, (i) a hydrogen atom, (ii)
Ci-¢ alkyl optionally having substituent(s), (1ii) Cs-6
cycloalkyl, (iv) Ce-1s aryl, (v) hydroxy optiocnally having a
substituent, (vi) mercapto optionally having a substituent,

(vii) amino optionally having substituent(s) or the like. More
preferable examples include (i) a hydrogen atom, (ii) Ci-s alkyl
optionally having 1 to 3 substituents selected from phenyl,
hydroxy, a halogen atom, Ci-g alkyl-carbonyl, C7-13 aralkyloxy,
pyridyl and the like, (iii) Cs-¢ cycloalkyl, (iv) phenyl, (v) Ci-s
alkoxy, (vi) mercapto, (vii) Ci-¢ alkylthio, (viii) mono- or di-
Ci-s alkylamino and the like.

In the aforementioned formulas, R*® and R* are the same or
different and each is a hydrogen atom, a halogen atom, a
hydrocarbon group optionally having substituent(s), amino
optionally having substituent(s), hydroxy optionally having a
substituent, mercapto optionally having a substituent or a
heterocyclic group optionally having substituent(s).

The “halogen atom” for R*® or R is preferably fluorine,
chlorine or bromine.

Preferable examples of the “hydrocarbon group optionally
having substituent(s)” for R* or R™ include those similar to the
“hydrocarbon group optionally having substituent(s)” for R,

Preferable examples of the “amino optionally having
substituent (s)” for R* or R® include those similar to the “amino
optionally having substituent(s)” for R>.

Preferable examples of the “hydroxy optionally having a
substituent” for R* or R®™ include hydroxy, Ci-s alkoxy (e.g.,
methoxy, ethoxy, propoxy, lsopropoxy and the like) optionally
having substituent(s), Cz-s alkenyloxy (e.g., vinyloxy and the
like) optionally having substituent(s), Cz-¢ alkynyloxy (e.g.,
ethynyloxy and the like) optionally having substituent (s), Cz-g
cycloalkyloxy (e.g., cyclopropyloxy, cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy and the like) optionally having
substituent (s), Ce1s4 aryloxy (e.g., phenoxy and the like) |
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carbon chai n extension (reduction) (isomerization)
reductionvi-e)(m--0reductionrxi-b) (ttr--2)
(i somerization) (isornerization).

wé 50%?/&'%[5(%8&;? gtr ?gﬁ;: t ' on? ’ Z N C‘;’” :qlil/at : Sn) PCT/IP2007/062645

optldrﬁﬂﬂlyt hav raj aetub@mltuént(sésanérﬂzelthdm More preferable
soner zgt orQ L

exam%ﬁgaﬂl%nucar}%natx P’bnczfaﬁl&(%g%a on') fd n kel on)

like) optional CGAMEvVlNg substituent (s ), Ces-14 aryloxy (e.g.,
phenoxy and the like) optionally having substituent (s} and the
like. The “Ci-g alkoxy”, “Cas alkenyloxy”, “Cz-s alkynyloxy”,
“Cs-¢ cycloalkyloxy” and “Ce-14 aryloxy” may have, for example, 1
to 5, preferably 1 to 3, substituents (preferably, halogen atom
such as chlorine, fluorine etc.; Ci-¢ alkoxy such as methozxy,
ethoxy eté., and the like) that the aforementioned “hydrocarbon
group” may have, and the like.

Preferable examples of the “mercapto optionally having a
substituent” for R*® or R* include mercapto, Ci-¢ alkylthio (e.g.,
methylthio, ethylthioc, propylthio, isopropylthio and the like)
optionally having substituent(s), Cz-e alkenylthiq (e.g.,
vinylthio'and the like) optionally having substituent(s), Cz-s
alkynylthio (e.g., ethynylthio and the like) optionally having
substituent (s), Csi-g cycloalkylthio (e.g., cyclopropylthio,
cyclobutylthio, cyclopentylthio, cyclohexylthio and the like)
optionally having substituent(s), Ce14 arylthio (e.g., phenylthio
and the like) optionally having substituent(s) and the like.
More preferable examples include mercapto, Ci-s alkylthio (e.g.,
methylthio and the like) optionally having substituent (s), Ce-14
arylthio (e.g., phenylthio and the like) optionally having
substituent (s) and the like. The “Ci¢ alkylthio”, “Caz-
alkenylthio”, “Cy¢ alkynylthio”, “C3.¢ cycloalkylthio” and “Ce-14
arylthio” may have, for example, 1 to 5, preferably 1 to 3,
substituents (preferably, halogen atom such as chlorine,
fluorine etc.; Ci-¢ alkoxy such as methoxy, ethoxy etc., and the
like) that the aforementioned “hydrocarbon group” may have, and
the like.

Preferable examples of the “heterocyclic group optionally
having substituent (s)” for R** or R include those similar to the

“heterocyclic group optionally having substituent(s)” recited as
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Compound (I1) can be produced by a nmethod known per
se, for exanple, the nethods described in J. Am Chem
Soc., Vol. 71, p. 3523 (1949), U Chem Res.
Mniprint, Vol. 11, p. 2544 s (1993) and the Iike, or
omvrodseanal ogous t hereto. Conmpound (ROWIP2¢E#62645
be .prod M eSBembQFe£Xanp €, the
BB s, dao LRl P éﬁgsrénnt%c GoperaSs ™ € 460
opﬁ@bgzsly hhvim@dﬁughtimTeﬁvdb)”4E9r;ilHSQ@ TQDGB?SE;S tge
[ r net ho nal ogaus . 0 hvd ury
(|x$?eggﬁ§§éfsggﬁPyegs%ggﬁe&5?§%§%con&%F€P§F|y
halaenl abbe, onespxoropsatorallde beviproduseldsbytueentet Rod alkyl
kno er_Se, or. a nethod _anal s theret bl
OpﬁNﬁggT5$§3ﬁﬁﬂﬁh3uPﬁtf$E§%;§ﬁZn%%9%§%E%%%gfci%ﬁﬁ%/prEfera 7
rRé2avaid alleogdhesteanuer ailadlogeavatbmblandpedbttutzmihe
directly used. 16Cb€$ound (1'1'l1) can be produced by
PrYIEFEPLA? COIFGERE RS- with a nitrating reagent. As
t he mcFeaih g dxeagest, of A MBlude a hydrogen atom, a
200711488EMPC17372007/ 062645_exanpl e, al_nitrate
halpgeps a5eh WSO BRT HPITde r%sasisﬂf%]g%#?%ﬁté aid Y
opt ahih benaRGRf WhpBLt £ad@s (i BhE ragen ipent amatelgreferably,
gGhitronfumsalt, nitric acid, mxed achja(ﬂrp xt uie Jg%
R*®ni s ra dvaepgeRmEEuIoruA BA R 2t9hd FHXETES CEhaT ebf
Sl e NENJoRRdn 1hend nitrating reagent is used in
pran gzu%t of§about O.8m- 20 ntl, preferabg%yabout

1,0 -
2. 0 Trolther ef agmpationed fEPrLag oot & Ky IShnar™ °F 2
sultdd ¢ o@ci d,. m xed acid and the |ike are to be used as
nitrating reagents, they can also be used in excess as
r eadts GhesBPwmntas. (IThi §OF ederPeR- | ShadvRinCadBguseyaLa
perforned O ushng a solvent inert to the reaction.
V%ilesthe solvgnt is not particularly limted as |ong
/ﬁéxtﬁ* r east.i 10ceeds, for exanple, solvents such
as\al co pls'ﬁe g., nethanol, ethanol, 1- propanol
nol, R%rt-butyl alcohol and the like), ethers
et hyl ether, dilsoprooyi ether, diphenyl
t rahydrofuran, 1, 4-di oxane,
hoxyet hane and the like), aromatic
whBysiroeachossnt€l. g.s abedzfhesd tbbuenesaxyiemenahonete
i ke), saturated hydrocarbons . exa
hex oS At RS TPRDES 201 QB q gy (D) HELRIEEB8mpouna
reprdsadiveet byl f10s norindea N, Ndi net hyl acet : | i de.
exanet hyl phosphoric triamde and the like), P.0O
hal ogenat ed dhydr ocarbons (e.g., ddchl oronet hane,
chl geof o nkjhgnbon tetrza,-lor'quL}HZ-dichloneeth
Ad t he Zke),Rnitril/g ey, McetRnitr il el

o]
ce

Ab

N ofli t rgsl e and t rke) I suk¥ oxi des Ne 4 R
sul foxi de a i ke), acid a
aceti c anhydri de.gmd-t he |ike), orge i ds

(e 0 acid, acetic acid, propionic acid,
trifluoroacetic acid, nethanesul fonic acid and the
like), inorgadpic acids (e.g., sulfurijt acid and the
| i keriand.t hell i ke, or a m x88. so ihereof and the
' & prifer@bl e. The/méactipn thine Ts generally 10
' ¥ hr. The 54
-20C - 150C

24 hwg° preferably
C tenperature is ge
preferaffly O C - 80T The 1y
may be protected by a protecting group when. desired.
whAseihe4ur0keebbhgi graupefangd cipwee pradenred He -p/
[wherein Pl is i) a hydrogen atom ii) 01-6
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WD 200' 1114880&PCTI JP20071062645 al kyl optionally

havi ng substituent(s) (a g., nmethyl, ethyl and the

l'ike), 07-10 aral kyl (e.g., benzyl, p-nmethoxybenzyl

(ﬁquwm?o like), iii) Cl-6 alkyl-carbonyl opt}], /?1L20(¥/06 s
avi ng substltuent(s) (e.g., acetyl, prop| on J fe

| Moes, pahﬁmagoﬂe 6fxrplaik oXvths M\P@@ﬂyil ({k. ngclude a

nmet hoxycar et.hoxycarbonyi, tertbutoxycarbonyi
T TRat PRey S ATERREE

COmpopBH o} oxycar bonyl (Al oc),
. phenoxycgr bonyl, .fl uor enyl mgt hyl oxycar bonyl (P-Mc),
R>_ -rE0_ar allkyl car 3yl fee. g. . lbenzyl carbonyl and the
NG N7-7'0 arak 0X car"bon‘?l (e.g.,
ycar bonyl™ d'ihe like), or iv) G..6 10:

| vi optiodal Ly pa¥ing substituent(s) (eg ,
r| et hyl silyl, fer t butyl di met hyl'silyl and the |ike)
B the |ike. As theB® substituents, 1 to 3
substituents selected from phenyl, a hal ogen atom
(e 9., f¥uori negs chl ori ne, 0orom ne, io gne and t he
>,~)t| B al Ky}=fcafts.C MU\ g., ;t( JL
N_ et hyl cqa@sbonyl bilt Y calr baky| and t he |I,\%‘ , N trEi6 afd
@ ege and the |ike =
FENt1 oned. The Jarote ng group _can be i
get hod known per seg for exarrpl e, the et Q¢ descri bed
in Wley-interscience, 1999 "Protective Goups in
g :S%Fg esiLS, -3 Tr@gﬁ@h@ W &3 eene,
Wheregnt %th‘é Oga? E) aznddgftlﬁgdl ?ﬁ)gye' npound é?l
5 camrbepmmml@s I@gxasub?%aﬁ ir4e cCoOPRIE (FE| | FPE0H

reductl on g&gctl on reaction is
h
compPyEerar ysgpngcr geg according to a conventional method

using a peduci ng_agent. As the reducing agent, foro
R3 exanpl e, met al %/dn des ucﬂJ\ZS as al UWH 'leé,R,
N% i | 3obu yl%l umn ﬁydr| deN”tRi but vl ti g’ hydri e dnd

di um~Cyanobor ohyld SOdi um tri acet, ydxi de,
$0di'um bozohydr iRfe, (i t hi um al unipum fRdrilde and the
Ri’ke, borane conpl exés such as borane tetra ydr of ur an

conpl ex, bar e di me ide co X an the l'ike,
whereiTk PREBr SHE &@haﬁsé‘?%]e‘ﬁﬂuﬁ%%ﬁe st?lan;'a}ll of ane and
t hey Jtiik@]a g Posrerapet adsargillel as Emmmonq:loum:imam
tin, iron and the like, alkglht3 tal. (e.g., sodium
B

0 inclyds i GRTBPET MSPEEFER BRI PERY%duct i on), and

the Iike an be nmentioned. The gnount of the reducing

coﬁ‘bl ex conpoun
0,

R® agent to WD 200R 148§g)8PC\/\P007/ 0626. 45 used is
%ng’gﬁnp ed1y det er , fiTRf to the kind of the
N d Rhe anount of the netal

| Ngé agent . For
der? the nmetal hy Rpl ex conpound, the

rane conpl ex, thex4l&y!T bdrane or the di horane to be
\sed i s about 0. 25 - 1Qzevol , preferably about 0.5 - 5
nol, per 1 nol of conpound (III) and the anmount of the

wheraajat alosh( Fymbeiliing asl RaFinerktabovee ded (ge Jikesi rch
ed A I
pr ?eé“[regﬁg a%é%?p Ss %f é @&%{d %&mggu&@o%hecgr%%ﬁ%%ng

Compé&ﬂdé.anahtherkikﬂl on i s advant ageously perfoi, aed
usi n sol vent inert to the o reaction. Wile the

15 icom%%wvgﬁt is not particularly limted as |ong as the
I eAcddrpauptioseetiss Joatmudxanpl)g, whekreénts such as
al cohols (e.g., nethanol, ethanol, 1-propanol,
2-nropanol, tert-butyl alcohol and the |like), ethers
(e.g., diethyl ether, diisopropyl ether, diphenyl
et her, tetrahydrofuran, 144-dioxane, 1,2- 15
di met hoxyet hane and the like), aromatic hydrocarbons
(e.g., benzene, toluene, xylene and the Iike),
saturated hydrocarbons (e.g., cyclohexane, hexane and
the like), amdes (e.g., N,Ndinethylfornmanm de,
N, N- di et hyl acet am de, hexanet hyl phosphoric tri am de
and the like), hal ogenated hydrocarbons (e.g.,

F6)

R4a
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10 and the like), ethers (e.g., diethyl ether,

di | sopropyi ether, diphenyl ether, tetrahydrofuran,

1, 4-di oxane, 1,2- dinethoxyethane and the |ike),

aromati ¢ hydrocarbons benzene, toluene, xylene and the

Wok8d1488k ur at ed hydrocarbons (e.g., cycl ohexaner2007/062645

nexane and the like), amdes, (e.g., vl
RL N5 Neliareflkyl f@rtdenpdiey IWNOgi RFEPRYHEERTdA defs-s cycloalky

hexanet hy| spi G bR 2y de- @)d bbeedjikepiionally
OptﬁgP%gg%g%gggﬁydrogg%gons%%L. g??%dichléﬁonethane,
havahbosafolituwentéslon tetrachl oride, 1,2- dichloroethane
and the like) rganj ' ey fTbg281{ thaving
R® et iogesg! aptroglpi %n%lgdg%a%?}otg r ?f?%%(dc%{acet ic f{z:u_:i d, 20
sub¥et haaes)f oni € mietoandlihegtdupepptécharly bevgngd
nmet hyl ggspate, ethyl acetate, butyl acetate and the
SUbSEREVEN G} )dr and the |ike, or a nixed sol vent thereof
R® @Bdatheidogke &ten, prefseabbflelopthenablctiaonngi me is
general |y 10 rdn_- 24 hr referably. 1L £ 42nh
Su-bFI’fétP@%fE{Ef)an Ce-6 BT Adr SPFJgo?b%ﬁ e%gr éﬁayﬂ%&% - 5155)38, °r
amitice b8t abha 19Chav BRE. subkith eutire(s)eact i on time varies
.depending on the kind and_amount of the .redugi Nk om,
R* if the 346t W*Ftif““ﬁn&’raabgﬁ’feno o ee%%al} aﬁsygt ﬁ%lgg%%g? o
a Hé?_%gyeni LS, 9e8esa) |apt30nallhy-halithche, spoetnaity of Br-s
- 50 hr. The reaction te erg%yrq is generally -20C -
alHﬂbGK¢bP@4%thPYl@9Gﬂﬁét} 86¢. en gaseous hydrogen
RS 5§ gs%drgglgg PE&R B4 €, Qf alyglr agenohalgenervaingy 1 - 100
atm nmpound (Vi-a) wherein X is an oxygen atom can
sultrt iuedaéeld B eacti ng conpound (1V) with a
6 Gar oxyhi & eaChlom 5@, LhRyEAfptabnall gactiive
R gr?vﬁ%#&%ﬁ%herg%f, tésgivgyconpound WO
sSURGOTuEA889BPOVPR00Z1 D6ZBASCLY) | t hen subj ecting
conpoun (V) to cyri'zation reaction known per se. As
[ gg&%%xylic acid, for exanple, a conpound
r epriesempetndyoft Faef sprmitkr R3- Coorhetfidrein H3 is as
1 den] .above,. ca mepti ened, 145, 1he (egacti W kynyl, (d)
R d@?#&gtl%éc%ﬁ ?%gﬁ%hrggxy ?caaci , for exanple, acid 1
Cs hatydeslsyt omaseacteckiryili deackacifd whi- 6 - g i ehas

ke cid am de | ! a,
tob%d?%F%ﬂ&?%&%Séﬁ%e?%égl?%%?%g%gglgﬁﬁgﬁﬁﬁggg such as
(iareinihcanpydeiadey Baveoyohiar &nhydstdieleygt yeiected from

anhydride_and the |i i d _azjdes ]ggﬁjve ter
(aédﬁhségiﬁﬁetﬂQXGBﬁbgg %??@'éfﬁdbﬁﬁ A @pieLe
cy§14 _xmhmﬁmmﬁh@ acjld estcer prﬂlﬁiqfr ophéapillesthas 1 to S

, 4- dinitrophen est er,. cyanonet ter,
subght AT éﬁﬂ%ﬁ%‘i &<PBr ,Suké%‘)t/le rue\r/Tnv?E t ﬂ%up " O ‘
(l%hgygrpx%t?ﬁgfurﬁén?di%d tﬁétéfq%dﬂ]j:cﬁlgroup contaitnipg, besides

vdr oxyp alimde, ester wi - r
2 G3rern W B ChI DPE Lo By Oy eSO P aba e egt gt B tom
a Ehif‘uﬁ'ah-)b%r axy-d HriZropyhi done, and chheptideyllagchivel to 5

thi oesters such as 2-pyridyl thiqgester .
subsbehzts 82635350 tHCFe SERFTEIENT FHGPHY |i ke can be

zgﬁgtioned. I nstead of using the reactive
erivative, the carboxylic acid or a salt thereof nay
(ibeadhydoidep pe@®ted with conpound (1V) in the presence

.of a I t abl ndensati on agent. As the condensation
‘1&geﬁt$%i?§¥%e§5%g1e, N, N -di substituted carbodiim des

such as N, N -di cycl ohexyl carbodl i m de, 1-ethyl - 3-

(3-di net hyl am nopr opyi ) caxbodi i m de (VEI C)

hydrochl oride and the |i ke, azolides such as

N, W car bonyl di i m dazol e and the |like, . dehydrating

agents such as N-ethoxycarbdfyl-2- et hoxy-1, 2-

di hydr oqui nol i ne, phosphorus oxvchl ori de,

al koxyacetyl ene and the |i ke, 2-hal ogenopyri di ni um

salts such as 2- chl oronethyl pyridi nium i odi de,

2-fluoro-1-nethyloyridinlumiodide etc., and the |ike
can be nenti oned. V\_hen _these S_O condensati on aaent s
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| a hexanet hyl phosphorid triam de and the |ike),
hal ogenat ed hydrocarbons (e.qg., dichl oronethane,
chl orof orm carbon tetrachloride, 1,2-dichloroethane
waafh/1NGd 1 ke), nitriles (e. g., acetonitril ?CT/JP2007/062643
proplonltrlle and the like), sulfoxides (e.g
(iii)di(aet by Siviloxike Candaﬁ.henjfl,ke()c aﬁdetﬁrﬂéﬁmme (@t Go-s
solvn there t I rable. o 5
VLGB a5 G S aeraraeh S b e eeE o dee e the T 0
substﬁeaeﬁt@rseud@eedem cubsahtbentt gmoupdAower i n t he

(19) QBT R PBRTCRS TOREPLOR. By she RETTpaind, besides

a car@eachtibh yllngoagemten‘ootateman@éhgcuealr fooataes csyghnagtom,
sodi um car bonat e, SSi um Cé bonat e
a sulgygy 65%‘?1@51"‘0%8%? %Smru oA ?%l cﬂlr‘?‘esgll stien’
substasuPits Hdiectkdt Fdimeuardthent |c_:}<ce>,upt Brtiary am nes
such as triethylam ne, tribropylamne, tributylam ne,
R’ iscycl ohexyl di net hyl am ne, 4-di met hyl am nopyri di ne,
(1) aNnbkdbgat Hoani | i ne, N-methyl pi peri di ne,
N- net hyI vrrolidine, N gc: _ met hyI rmrgﬂol [ rﬁe?tg and
(11) 1o Fi-kelam bedUsed SNKEREL ¢ hier Gact Yhre (Far Fes
cyclo%‘?iﬁ%?mdbf‘g eqn cthe afr%@geeéclartﬁf selivanbpt orka 1yseds 1ted $
enerally 10 mn - greferably' ry mn - 4 hr.
Substlﬁéeﬁ‘éacﬁlcﬁ?t?énﬁé?%t%\bétll ugheF Ry 20C - 100G,
(iii) p%ﬂl&ﬁgat%'e/l&lglly7ggrln 1 or ASstthrieyehtZatdrted from

reaction of conpound (V), for exanple, a net hod usi ng
(a) Cheatlhgl, alb) rr@t—ho@llkﬁeﬂYHg 4f) a&i-disd Xyt akde S et hod

g eLo t | k& A enussdh o 19ddhsi OMho 5
cydo%z%gu% ({%}-gf hay é g%ﬂécﬁey 6r odulggldofro%dconpoun%
subst(iltVpnby sdlecdiedyéxorermulmidduany| @i Ast ep.

A i Gise A ANt 5@@!&’0a%vam 2 SE TSRS e
Co-6 aﬂdkyhgﬂlbxxs,ol(\cbnt:mrcmcragkazlswv@mt d)n€pt4 te@viLRBY, each
of waic PB 1%%%]'1 %atsh? o'%’%% %tugﬁtso%re %EE%&f%ﬁ’om

ng as e T Sac |on proceeds or exanpl e,
substS@heant gr@m:m as hi gh boi l i ng poi nt hydr ocar bons such

1,2,3, 4- ah ona ene
(v) iF‘Fﬁ[ja%B‘?’nt et%g @lsuc}hs pt;& di phery I%gt g dlkhy12498,
g:‘liaetamkyﬁﬁm-ll)d;ol adi oet rt;ycletameylmmb tdre bb k©a-14aaomhtlnm,

ydr ocar bons, such ben n t ol uen yl ene e
cach RIWDGh | REoRLL R ol iy St Farss” sElCe et srpm
Substqpc@eﬁﬁeggé@blpg ofhe reaction ti rre |s generally 10 mn
- 100 hr preferably 1 hr - hr. The.,reacti.on

(vi) teeffpeiat b&éﬂq@eg@@ %?%ﬁﬂrchYféeé gr%léibéonﬁﬁé%?%bﬁfsf&&é

a carbot0%€em, 1 to BFQEtQ:?x’&'éi?dﬁs' @@lé@@@dlﬁ@muﬁhngxﬁfEn atom,
aci di ¢ subst ance, for exanp an acidic ubst ance

a sulgyeh aﬁQmmeﬂw@rlG§°@@®c?ﬁ%‘?rl &él%h% 1%o 5

subst? %%Eg' oL éjcececpifﬁ?éﬁhé)lﬁbbgtlttﬁﬂeﬁh' ?fdnﬁj&Bthl onyl 15
or i ydrochloric acid, sulfuric acid,

R aIp@IR/ h@zsqormeu camei ek diEteraeheznd fegsiic1aci d,
#\ﬁé) éﬁlgfg -t ol uenesul fonate and the |i ke are used.
aC| I c substance is used in an anount of about
(11 )Ch@:&log&ﬂOatmm,, preferably about 0.1 - 10 nol, per 1

conpound cti egusl
el ca|ar> E@&rs %fky WI%O?U $0 v % ?Pu% s%q%%gﬁge% Ob-s
cyclddlefil be (de Teactiydn. Sakhl eftxbimcinlqp@mpnal;lmd'tas 1 to 5
articul ar limted as |l.ong as the reaction proceeds,
subs J&"Pe@%inﬁ?JeXCtse&{n\ftéﬁ?ss S?J%tf‘llq%sent ro%p?g g., diethyl
et her, diisopropyl ether, diphenyl ether,
t et rahydr ofuran, 1,4- dioxane, 1, 2-dinet hoxyet hane and
the like), aromatic 2.,5 hydrocarbons (e.g., benzene,
tol uene, xylene and the |ike), saturated hydrocarbons
(e.g., cyclohexane, hexane and the |ike), am des
(e-g., N,N-dinethylformam de, N, N-di nethyl acetam de,
hexanet hyl phosphoric triam de and the |ike),
hal ogenat ed hydrocarbons (e.g., dichloronethane,
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WO 2007/ 148808PCV, | P1007/ 062645 reacti on tenperature

is generally 0C - 200C, preferably 0C - 150C. Conpound
(VT-a.) can al so be produced by reacting conpound (1V)
wth an ortho ester or an orthc carbonate. As the )
NG HE8%r | for exanple, triethyl orthof or ngtCIgP2007/062645

(th) rbl'?@ﬁ@)@p@fohﬁ@ gedaa;tlelgamdoﬂw didee icaante smeattemnetton
As the ortho carbonate, for exanple

(2)t Bt-2atBEHoxy & hane 2@ Whe (Fké2cafidhrioddd. Crhe

cyc@bLhe f%ﬁ:{ %lj @g E4h9r9§rt¥§tﬂﬁi @f shgenesAlibyjaUsethdsn1ano 5
armun¥ about 1. preferably about 1.0 -

SUbfGlgﬁelﬁrbe Seé@ﬁtidnﬁﬂonbﬁul?éﬁ"b@t’ﬁbt @9 Fhe reaction is
CanfiGgk Oty BOr (EXampl €. DYLRARL el us) naBagLong, @)

sl ng an aC| di ¢ substance., a nethod anal ogous
Co-dt héknmlmd tHe Ci-kevodpel K¥HPFOPhy CheGtinglyoxy, each
?;9@3%. hy (PRLE ar med sWithout + 80lrkent: &kt ddSichRgn a.
of gg#v nertl)'i oﬁ% e reaction. Wile the solvent is
subgbtitpant igudugr Ry ¢¥nmited as |ong as the reaction
Qr ed venLs suchyas et ’&ﬁ pdigthyl
(v tﬁgf g agpopr’og%/l et her % %ﬂn@l 3 ( Algtd
alldeﬁyﬂ?ahydr ofdir &6 allqmdﬂlcbhane zcsela Wtﬁh@@é}‘é’tlﬁah@ @hd(e)
the | rag r REBZER8st s tuent
Coig oF e XyFeg% afng'htlég ?ﬁ‘}i{%%%‘ tg?gtle hydr ocarbons
seleeted, fﬁmléaﬂ:exaneenme}mme and 20 the like), am des
RS ie g., N N-dinmethyl formam ne, N, Ndi met hyl acetam de,
8xamet hyl phosphoric trianide and the |ike),
i)hal agepaged dvpdrocarbons (e.g., dichl oronethane,
chI OL iorm car bon tetrachl ori de 1, 2-di chi cr oet hane
l‘dn& RECPTRAT"sul f oxi des (e.g., dinethyl sul foxide
:Lﬁr)g ttaEecjIL gkkﬂ)kyand mh;-:chd Igle;keﬁyla (a x@tel_ssmlk/;emlt /t lhef elf-6
an eleare refera e.reaction ti )
Y GRRRIATI 9 107 mCHh SFO HPEChr e aPHEry PRE Tl bR 1 0 9

subEe theack i e derper A rfiss 1ge8Lt adtau0E, - 200G,
preferably 40C - 150C. For cycli zatl on r acti.on tu%li ng
(1w 2gargi ePsiprstidnchaving 1 9rexafipP nhgj Hiecte om

(2S4St 8REe1 SUGH @% p&m&nﬁm US(cWWEB'aQﬂdyﬁ?l pttgsmiagr us
e, (0]

pent “achl o d sphorus trichloride, th| on;i s
cyq;l}ﬂadﬂwéleanﬁykﬁ @h—lloralr(}’lac?ﬂCthﬁ f"ﬁ“ﬁc@ gm:bon ly has 1 to

suﬂ%@a}ﬁg@ﬁﬁghgéié‘ct%@' ey orR- §L@S‘%@L‘%§L§HU%B® aci d,

i ni um p-tol uenesul fonate and li ke are used.
Th(é— abivdirexsulist dAte 2k Gsedlkaxdn HhoGats Bt<emppoxy, (c)

Ca- fb &}x§259§ 703?%879_ _81@3%%@98%/ Qr 0&; C}Q? a'ﬁ’llloxy, each

oun

of (Wch ﬁhtsom@lalc;yt hem 1st(adi/awD§@e§u§m§s ﬁrlleicéﬁd
wi.t.hout . sol v nt, or using a solvent inert to the

Ubrsé%é:tuie% Wﬁ?e 't Ré solvent is not particul arly

mn)emeasapmg oats (Bhe(aedntd eAkpilbcewddb)f 61-s exanpl e,

soI er $1 & thy
al]fﬁ \sl%g‘rl l(lg)h & | 8 g etghy et'R 2 & >fetr ggk%%ﬁ}lé)n or (e)
Ce-di axgn’ehld, %adhrrefhmq;cei b@neoamﬂly Heasl ELkeqa 5 arumat Fents
hydr ocarbons (e..q., benzene, toluene, xylene and the
se qv%éi)d %§8F1u?‘ét§setdl%ﬁﬁagogﬁ?%r% (e.g., cycl ohexane,
r® hexane and the like), ic amdes (e.qg.,
N, N-diillethylformam de, N, N-di nethyl acet am de,
(1 )h ek AVSERYEPhISPRGE ¢ tri andde and the |ike),
hal ogenat ed. hydrocarbons (e.g., dichloromethane,
chlorof orm carbon. tetrachloride, 1,2-dichiorbethane
and the like), sulfoxides dinethyl sulfoxide and the
like) and the like, or a mxed 15 sol vent thereof and
the like are preferable. Thgyreaction tine is
generally 10 mn - 100 hr, preferably 30 mn. - 12 hr.
The reaction tenperature is generally 0C. - 200C,
preferably 0C - 150C. Conpound (VT-a) can al so be
produced by reacting conpound 20. (I1V) with
t hi ocarbonyl. As the thiocarbonyl, for exanple,
pot assi um O-et hyl dithiocarbonate, carbon disulfide,
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a for exanple, inorganic acids such as hydrochicrac
acid, sulfuric acid, nitric acid, hydrobromc acid,
phosphoric acid and the |ike, organic acids such as

\V@Qﬁﬁhﬁm@pld trifluoroacetic acid, oxalic a@b@mpﬂmwmnab
phthalic acid, fumaric acid, tartaric acid,

(i1) ded dCi-ei 4¥ixd adbdl, Csu@ékﬁpiéiacl%l) Gres RARESH:f dﬁ?c 3-6

of benesul f thr L@ricaNBPeL safignhes acith 5
CWClOé&%g%hS% ﬁ)Q?Hér tr| %%orldejéthe? conplgg and t he

substiitkentansdkeatent foredsuAsthacBhserodoR/ eRafpl e
i norganic bases suc hygdr oxida: ggégggﬁ um
is ﬁﬁd oXPde, aﬁ%@nes%u%?%§§QOX| é and the |ike, basic
[comphahﬂ50$uch as sodi um car bonat e, potassi um car bonat e,
200E148 9 7 O 26,1 Am car bonat e,
\gg(ﬁoﬁRPEB bo Q§e %b ?ﬁ%1ﬁyg{083%§%%rbonate and t he
r! isl tke, alxymyqusbagcmnaMMyh omsCa-¢ iadtdepty & grsh of which

d|| yl et hy tribut
optLELahBRDI i by L AR KAy FHr BB ) fgpetituent
grmgﬂpglnethylan1nopyr|d|ne N, N di n= tbylanAllne
N- et hyl pi peri di ne, t p rrolldlne
R? lSNﬁéi h§/1 T ﬁEomrl'\%éTé g%&a %'(chlcaflbk[& '3} B-hanenay
T AoLot coel LS. 4 0% 7-tndacene. and. aryll' o, mota
-di azabi cycl o undecene e _like, nmeta
WthQﬂqaiﬁoaéélgd%ﬁs&st§oalfﬁﬁﬁﬁﬁﬁH§? aesgikﬁyéﬁn &Pfoxi de,
subs&f’&ﬁﬁ' gLherd ;- kat qxide argtrdieelblenitaldahi-cortainidQ
hy

dri des such as sodium hydride, . po ium_h e and
hetexdnydlilice ITAEP af € -&ir dB¥T54Eh 238 §Bg Lﬁfémoa"élg jtfﬁ’
hav_u?t# 1S QR %p)é{i@g’?;%enlt'st bi udphex arehhylesisiteaids; and t he
ke, organic lithiuns such as nethylllthlum

R’ im-(AUt ¢l hy«tlmqﬁm agg®- blityl | hFum 2t Bat PP1 i T Gheenys
each #‘ whi &g_‘e.ol]lélkl% £ag P%d@téxﬁﬁeﬁtuéﬁli& islected from

I ocar I's generally used in an_amount, of sho
subsﬁl’ﬁientl@@“onpl A, predipiabtging st ienglly Ve, 1

ofy £ The rohesec m&eﬂl @)
supsfPludles %@%HQ o fopf) (3J08E Qc%lq%’? 4 BERAS adsetly o 1500
Cog aamkyn_\,pier )| Aok @fclosipplirhd ((=V) CeThissVi-ea@?fp Pt ¥hich

eoysky carr 0 ts st UshOg: a

Optlg%ﬁﬁﬁﬁggﬁ g %Xt Hg%ggg% F%ﬂgél %Eeg %%2B§B vent is
grouﬁQA particul arly I|n1ted as long as the reaction

rocgeds, for exa Ive t u I hol
ag& 5% ﬁ@t{@ﬁmﬁame ﬁa%%f e%ﬁﬂ% %Baa%o %f@ ? 9 drogen
atom',' erirput ﬁal@béﬁh@&onandlﬁhe ]hydhs)xy eﬁphepsa.‘(]e{ gsubstltuted

di et hyl_ et her, pr.opy [
by CP@t?%H&ﬂFEF&PBﬁfiﬁiﬁt g gn ng t@@ oxye H%%Ee%nf on
subst Beudhk&pouy anBti Gl\f)yd:ﬁ_QC@lprlSop(tdogalljoémmg 1to 5

t ol uene, xylene and the I|ke saturatgd hydr ocar bons

SUbSt%Eu%PtS(ﬁﬁﬂ%§ﬁ§§a§%9mlﬁgkiﬁé FAE tHEP am des
% ¢9 a E&d%géﬁ%ﬂ&ﬂ ber paildds, ¢ MINGL Imﬁmdradﬂgnhaimng 1

exanet hyl phosphoric triamde and the |ike), .

to 5haubg1éhiateéa:wei@@%ﬁdoeﬁ¥§m( 8ugs T GFBHRt ane

‘s‘hl or of Ao ?éﬁ bt %E:f ach) afi 9%1k§rl201§it13ﬂaqn9ehmmg 1
dt e e nitril (e.g., acetonitril

to 5psolps’ox1tm¢nﬂse sgheCEdrR ﬂﬁome‘fub§‘e+’$léﬁﬂ’fdél§otl8 % and
dlnet e, e kpke) t8 €§éfb0f .net hyl

X lsacet%% geéqﬁﬁﬁ%ggetg$9“£b ak ac%%gféﬁéﬁd the like),

[combetindaeBs] WO 10071143808PCTIJP2007/062(45 (e.q.

tone h th to nd {4 ke), aromatic

oréaﬁ?@p%%@%§¥%e%g ¥°E§%‘ R§e§’ln%?§lﬁg and the Iike),
acid anhydrides (e.g., acetic anhydride and the |ike),
organic acids (e.g., f or ni&s acid, acetic acid,
propionic acid, trifluoroacetic acid, mnethanesulfonic
acid and the like), inorganic acids (e.g., sulfuric
acid and the like), water and the |ike, or a m xed
solvent thereof and the like are preferable. Wile the
reaction tinme varies depending on the reagent and
solvent to be used, it is generally 1(2 mn - 170 hr,
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hydr oxi de and the |ike, basic salts such as sodium

carbonat e, potassium carbonate, cesium carbonate,

cal ci um carbonate, sodium :$0 hydrogencarbonate and

the like, organic bases such as triethylen ne,

NG H8pt-S#Pl et hyl ani ne, tri butyl am ne, PCT/JP2007/062645
1 cyclon | et.hyl am LY Bk gudnytseli pe, g4 1 to 5
R G rnot A romy e mG, AR ot ol e 2
subMk iretdrvi pispé pcted efrol gabstd pEnitoprdimed) 7

> Nenmethyl morphaline, 1,5- WO
X Doy THR8 A0 Re BI007) 062645 .
R® ti az abyideygdo[#dh @f- Sr-aoridiyd, optionally having

1, 4-di azahi cycl or 2. 2. 2l_oct.ane,
Subffcétﬂ?fgczgsgi dEerof & Fogs 58 uents aelected k™ et al
subakkexétlesyrauphaps sodi um nmet hoxi de, sodi um et hoxi de,

. POtasgium tettbatoxide and the_|ike, .al.kali
R W’@rf{g&eérgu%e as o u @Pﬁ{fa‘?i %réé,l epaoﬁhaéLlsé,i %mhﬂ%%%eéle atom
or andatbged idtem; metal am des such as sodi um sni de,

s |ithiumdiisopropyl am de, .| ithi um h%n%tag Indi si |l azi de
R® SRR HETPPRR, 2y e &1k PHRUmPPE 02y MEChYPi i t hi um
suRthutiyhd id)hi (émlg. sec-tautsy klibhi timantke st bettydd iftdomum

etc., and the [ike can be nentioned. The JO
subgité RRero it 8he 39 ni um or carbanoyl is generally
re Ysed i u-2BeaMRL, of abssit kHerect00 nol, preferably.
about '1.0°- 10 ntl, per 1 nol of conmpound (IV). The
[caapirindrEbase is used in an anount of about 0.1 - 200
mol 5 REEESLAbIE #ROUECQuba (20D, NRlerepar 1 nol of
compound (IV). This reaction'is advantageously 15

R' tarfi-ecloul aptillyoheEtd dr taspng e tISorRént SPHRT e
frotmot%;ge 5|ﬁ?gdng§stmlcﬁf theasedentonS A%tro, cyano,
parti caf ar y |

Imted as long as the reaction proceeds,
hydropyexappl @aldyl hehvgenaie Gse A ld6Hal sCr-(e agalkyloxy,
et hanol , - et 1- pr opapol , - 2=Ar ol , bt yl
e e e P iy
alldili-sapbopyl, Gaetherxy-digshenyl, etdidamoydt rapRRirGfurahyl™
,4-di oxan 1,2 dine- t hanc 1 [ y Ce 1
Cam#'{c :i’]_‘;cdfsogg}c Bgné%(bém\)géﬁ’ g@ﬁlz(’e%g?lt 0 é%%?hiy%:sehoeary
(e.and bhenyike)gssaimlated byedraddaiboasborlamino, Ci-s alkyl-
cl ghexane, hexane dthe like), amdes_(e
RSN 9T JRARPRECLNG PG Rel T 4ot ot F o Shenbered
hethoxayel byl phagphontaittigmideidas & hedbokeptom, 1 to 3
hal ogenat ed hydr ocarbons (.e.qg., dichlorc ,
hetqf1o0 PGPBF n S 556N F‘élflraaé}ﬁ%gg?a%,atﬁnﬁ- a&r@%?%%e% hend @
suBfg themt i k&) .exinbl k| esyfieiyd. anacet®niitke)| ¢hereinafter to
propionitrile and the |ike), sulép%_i des (e.qg.,
be RRRFERYRESYI FDXISHRSERE S He FPRB) ¢ Esters (e.g., nethyl
r? cehab fir&fdw hropsetate, butyl acetate and the like),
R ketones (e.g., acetone, net hgl et hyl _ketone, an tthe5
R’ |iiska) hy@drasifat pECBr Garfies Bake C(Fét.@?ﬁ,al yriavieg * ot
suﬂ%ﬂtﬂfeﬁ%sagglééﬁdl icke), s@cdrd raphy dgislgs de. g, acetic
anhydrjde and the like), organic acids (e.g., formc
R%agnd, RAcantd dhachame proptidarseriiand achl 4orddegtsogen atom
ci.d, / 148308PCT4P20071462645 net hanesul foni c
org%ih%lgﬁ%pt%g ike), inorganic acids a&g. 9., sulfuric
R® dai d Bpdradrn leitkm) or viater1amd epielqnialey BRVEIGI Xé@ O
sol vent .t her el re.p I Wil e the
s e e g
R s@l wenydtegdme atisrd, or ta imlgeneenddS. 10 min - 170 hr,
preferably 1 hr - 80 hr. The reaction. tenperature is
general |y 0C - 250C, prefergply 0C 2.00C. To pronote
the reaction, a mcrowave nay be irradi ated. R-
of conpound (VI-a) may be introduced by al kylation in
the presence of a base using an al kyl ating agent when
desired. ie As the al kyl atina agent, for exanple,
al kyl halides such as nethyl iodide, ethyl iodide and
the like, sulfonic acid esters of alcohol and the |ike
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di met hyl ani | i ne, N-nethyl oi peri di ne,
N- et hyl pyrrolidi ne, Nmethyl norphpline and the Iike,
al kali netal hydrides such as sodium hydride,
ot assi um hydri de and the |ike, netal am d
‘&%ﬁ’ﬁi&ﬁ"ﬁm de, lithiumdiisopropylanide, Ii fﬁcﬁ&i‘it}mﬂﬁzma
[compB@X@net hyl di sil azi de and the |ike, metal alkoxides
such as sodi um net hox odi u hOxi de, potassi um
t 8r EOPRAGY FFRTEETLT ecsa%)éf’ Fﬁ% # %eltcaan be menti oned.
. The base is uged in an anmount of about 1.0 - 5 0 =1,
R ﬂreferably abgut 1.0 - 2.0 nol, per 1 nol. of c-rrpound
u

WHHa) . tai on i s advant ageously perforned
N/ s| Rg\ai sol Ment inert to the reaction. Wile the

Feﬁfeeds, for exanple, solvents such as

; , et hanol , ethanol, |Propanol,

2 propanol tert but al cohol and the |ike et hers
where\MZBﬁ?ll&48®0$Fi®/\PQ@§E¥/W@5‘a &Y PR &t il et her,

h t b af g
Ubstft'zfsﬁ%iﬁ%lée&%ﬁeEﬁ?ﬁé‘%’mﬁ%“&i’ﬁa‘ﬁ%‘bﬁnﬁ KRRy Qainann

halogmomrbtic fydCocarboheaikely. (Chepfyde, °foll Gie g%?ndotrhgl_

I, k turated hydrocarbons (e.g., cyclohexane,
CH %&z%%l%oﬁd the like), am des (e.g

2 3N, d\l—]:dzldm‘eghlyl dlomrenr Ges AL et hyI acet am ,
hexamnet h hoyi de and the Ilke) '
R ipqt é%’g (%?oclla g%gg%ne dachl or onet hane,

r%= ightor @f aytyogat Earnt, et baccm-oralérerl e PicnERYoPEERANk t°

and t-he lik n|tr|Ie itk
3 suBGGHIGRFE I T AT £RE™ ?k&%ﬁ %?(%esar I1qa@(f:igen1a0t0m'
Caice é}llmtabyhlo@mw ,0d-de aaml]dyg.exirx;l aae:) kmnrddlyhe K¢k eEs-or aT
m xed sol ve ereof and the ra e
cyclogddgtli ondt i r}y géﬁé g’l Py 30 kr ?fﬁige%a%tcgr e?J%)(reacb1 }

alkyf’\gu@ Br- (8) Mendfher easti. @ralﬂcgﬂpmiad;urcec ias Sgé‘n‘etlaﬂ%Pf
0C - 200C refera%}fé

(\A’qq:f)eramgr%ﬁ’%c{f%cs T“Blfe% Oéft& Wh %glugaen
N- (22t 2mar1Le, Tl examphe-ifddraricne - dg‘,hlp’)?]lme,zom-am ne,
i odine and the |ike can be nentioned, can be pr oduced
ylideye retdoti AgSE@MRIND. (VI1) with a hal ogenating agent .

N- [2A?% t:%e H L@ﬁﬁfﬁéérﬁq sagent [1fDoxexanpbeyl piosphacesamide,

h t hl h
Oh S R = rospierie Lo g plospons
ylldgnépgtq;qugmggggmqys triiodide and the |ike,
e

succi nrm des” such as N-bronosucci ni m de 1o
N- {2N|[bdb%@®emﬂhu’drel)a1ﬁj TrRéhy ke BHrdn6§aRsS stich g 310xazo
| orj d odine, iodine(l) quorlde
8- ylﬁgﬁn%%qﬁylgégorl e and the 25 like, thionyl chlotide,
N- [2amrzi—mbnym—6$7t—hehwo-cﬁélnlbdemirﬁn40'ﬁiéd1 Th laZO ES
an t|n is used in an anmount of about 1.0 -
ylidegp) %ﬁ?gj %t g%ably about 1.0 - 10 nol, per 1
N- [2mz—xﬁzétrqmmonnd11@w:tg 6HFgngennbi 4 1did 1r éé@i‘@%ﬁﬂ- &he
reactlon ca g be carried out in the presence of a base.
yl) eabyt fre ®for exanpl e, inorganic bases 30 such. as
(R )_@oggumhﬂrh@x_t-dea — ot wsi-6i- hydeoxi dé -drbdgnesexaRol -8~
roxi de gnd the like, basic salts such as sodi um
yl)ed V%b¢&ﬁ§§mH§8vaSS|un1carbonate cesi um car bonat e,
(S)Jﬁakngqnﬁgyﬂyqnaggrdﬁﬁyuﬁundmydhdémmmﬁ3Mb@hdﬂe3EOvaOkm$d
the Iike can be nentioned. This reaction is '
1) catlyaheerfedtisl®y carried out without solvent or using
WO 20071148S08PCl 7JP2007106264.5 a solvent inert to
the reaction. Wile the sodwent is not particularly
limted as long as the reaction Proceeds, for exanple,
al cohol s (e.g., nethanol, ethanol, 1-propanol, 2-
hropanol, tert-butyl alcohol and the |ike), ethers
(e.qg., 4, diethyl ether, diisopropyi ether, diphenyl
et her, tetrahydrofuran, 1, 4-dioxane,
1, 2-di met hoxyet hane and the |ike), aromatic
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The am no group of conpound (VIII) may be protected
Wth a protecting group when desired. As the
protecting group, a group represented by P2 or P3
[wherein P2 and Pa are the sere or 25 different and
Saxivo1/sissos a hydr ogen atom ii) fornyl, or iiPQT/ 2007662645
| kyl -carho et I_ Lke),
- AL FBEOT i v SR M BrOBL AL At Lo
y1)eithexysashiamamideer t - but oxycar behyl (Boo) and the

T T

y1 )t #r@ﬁcbﬁmibebenzyl car bonyl and the like), C7..10
ar a oxy-carbon (e enz car i do_
(SG 1EL ke To s o0 e gigs o Sy i PRes
y1) tgﬂh&xhprmmg or N, N-di met hyl am nonet hyl ene each
tional l'y having substituye an i ke, t he
Zowmsalsﬁo%é?rhzmo%‘%@geﬁ% WoLil [ﬁug}#h $915%
ylwlqggmc@el ected from phenyl, a hal ogen atom
fluorine, chlorine, brom ne,

(R) Tbkéjz’ (amghseli{dy P SRFHHAIEHr SO st ﬁ;c;ﬁ‘ig?%ﬂ%haf%ol—s—

Loonydae butyl carbonyl and the like), nitro and
yl)te%we I?Ee canl ebe 5 nentioned

, and the I be
(S reht[i2ori@dnetithg g St débYHP $Fo R %E%é‘ﬁﬁﬁiog%zﬁ%‘%‘
yl;@gkg@qagg?ml&er se, for exarrple t he met hod descrl bed

t'ersci ence, 1999 "Protective Group
N- @gmechsyﬂ? Heglidydgpd6iEdindepsy S Tiedlddr & | W2 €0 Ee e%e

s and the |ike. 10Conpound (VI-b) can
ylg%hgzl(lg‘ @%mby ) mpound (VI - b)

'reacting conpound E}%a/'lrl IC; with
RI-I‘N-O[&QWI dectAy)-7, Brdihrdret@iringegeheraidly le df pPrawP ol
1} gl}j rgsen&e of a base. F:s the base, for exanple,
YU A9MgaAre " Dases such as sodi um hydr oxi de, potassi um
shy[d-r i (de et nplFES-dithirside-osi-dadand [ § He-dli ke 3] 0Bagdle 8-
suc as sodi um by car bonate, potassium
Yli%?}b‘gﬂ & um car bonat e, cal cium carbonat e,
N- $Qd(2:u?ﬁeth¢ﬁye@,esmﬁlhlydmat-éH-annﬁenbé5lﬂ-kfé] [lar’dwaepel-8-

am nes such as pyridine, lutidine and the I|ike,
YL 8FRYIHAFCEA S such as triethyl anine, tripropyl anine,

(R} £i-but-ybamk BBox £ YT solkie xyt do-rat-yHand b, 4-d] [1, 3]oxazol-8-
4-di net hyI am nopyridine, N, N 20 dinethylaniline,
Y1INeHBEOHASHEBBE I8 ne, N-net hyl oyrrolidine, N
(s hyd nerphehbre- B dihgdkokes- mkileabl[Sanﬂl[m)Bdoxdecsl—S—
such as sodi um hydri de, pot assi_um g.ﬁg and t he
v1) pileyl IREEARTARE do% % e takhSTRIuAT %%hi um

di i Sﬂé’ré)@é'l%”b@ecoﬁl ﬁ&mhﬁxmteb;ﬁngnsplam de and the
i ke, netal al koxi des such as sodi um pet hoxi

phe otk CrhastiFax i il ea CPRR s eu At e rdnh (6 x i HE° eﬁ”i:e usgﬁld the
Ia.i'n g cap s%gt”@m:ﬁ ongdgahR caggid,i @n saﬂ.ﬁewiﬁaﬁiﬁgéﬁhlea}ﬂase, a

0 be pronot ed using a netal catalyst As the neta

sadat mg&stmoa*gﬁawl agishplaegahbWiHE PEPPBYS ?‘Fjg%n(fsse; with
bas:eif:lugf n_?iﬁt:) gﬂﬂn@% %ndpgllxé adildm-6 ANPe URsh { i&n@d.

acet at
Prteéérawes(axampheay@mm wéyhalicagiegipopase include alkali

ohia(trie 4 I e,
met(%l"";:L tbéslﬁlzy e%géic'ﬁlpong)te ggﬁééd;%%ﬁ JEit!dna the ik
aﬂk&lZﬁe b a5 (thi mbeagzl mrls;micho)is 1ca§]_lc1bmn§p t:hyrp?gnesmm salt

=B bR £ Rara b § RS 56 1 ABAORPCTL ERR( MB) Dogead

Preferable examples of salts with organic base include salts

56
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bi s(di phenyl phosphi ho) ferrocene, and the |ike], nickel
conpound i.e.tetrakis(tri.phenyl phosphine)ni ckel (0),
hi s(triethyl phosphl ra)nickel (I11) chloride,
bj i pbenyl phosphi ne) ni ckel (11) chloride <
w %Oﬁéﬁtﬂgéo?hodi um conpound [e.qg.: _ . ,WJ&%/OQMD
with tﬁhﬁﬁﬂﬁﬂamEmyJphﬂsph&he@thndmuw@ﬁ¥m§rdﬁF@ﬂP&@ra%d&the
. like], cobalt, conmpou r. coppound. {1&«8ne, COpper
LutidiRs e tieBphErIT) A an SERRGL, CRIROL kel platinum
cycloﬁ@ﬂ%ﬂ&*ﬁ@heandicthﬂelxglmamebe Nt t-Hoheek yIErthyhegedlanine
alla

di um conpoynd, nickel_ c CRRPEA id
and thgrtia FELBrATSt SHFED T Tho Ansant ol T hr gam e
incluéi!g Xéz%l‘élso g@&h gﬁ%ﬂrdcfhlabmut iﬁcsl hyflﬁohnbmicpga@érpgégzgﬂc
~about 1.0 - 3.0 nol, per r d. 11
acid, TREL EHEEECHR: HPILSEF P B (850 TS SBoUt . T 6 20
exampBL oPrefieall yh aheiitnit. Bcid Sirlluele, spers [wikbl fofmic
conpound (VITT), The anmount of.&he%}ggﬂcca&% y?{]mgpic
acid,beceliteddis: abbht L UPIRe6661C - 25 S5 PRGI - pF et er db y
acid,s\gggii&a%%l tadtd®lo 2REH, | mAmdichctdppotind o WcLH) |
en a netal catalyst unstable tq og{\éggn iS Hsed hBon;c
succirhirsacthcmaghC e e RarBRRSSHE T EAEET8n YL Prererably
acid C%%Ef&a%éhﬂf@n% Ade] hngashstream ofrargosbgasxamples
‘nftrogen gas and the like. This reacti oghis {nine
of saddwani ayd@esioy apERe GFFEN 10§ RS SXHVEAL R 2P HET T t 0
, Lhe r ion. While ihe sahveptefsratate pantprad arf palts
1ySlr}e|’m°f:§%&glanﬁngﬁ§hg§gt he reactich)n? proceeds, for. exanpl e,
with selivént snisuclcad ahebis $alésgvitha@sRansrc 8fFi%varr, |,
1-propanol ., 23 p nolys kekkabul Whaheebat e t he
glutﬁlﬁlfefgl%t%%drs%hfe?gg?' diet hyl et he?i% dii sopr opyl et her,
accegtigphenyklethepreferaalydr Gkanahes 1thefosx Yhen compoun

1, 2- di met hozyet hane, a Lhkgd s ANQBtike inorganic
(1) Ifﬁfdraobﬁ?b%né%(ctéc.l&q,glbgﬁ%%g?to?ueﬁne, )gyllen(_e and the
acid Ihédeﬂa) asSB%c&lfcaﬂﬂ(d:h | _rEy;jaonar' ' Mqisgpeorg;q asiél oRékahe,actds
exane ;and the like a - g4 d salts with
sul fREIG @Chet M?Wﬁcdg?lﬂ%ﬁs%g hg?’%?'ceatnamsge, SI '
orgaﬁﬁ?(mﬁhtyﬁ%hﬁﬁ@@tﬁgt ad v @@taag_ic B@cn‘ld,ké)t;;ga}:w acid,
al ogenat ed hydrocarbons_(e. g., .di age,
tarteRioreher 2 tsh G et ?Jaﬁﬂco%cag,’ %Ji&{dﬂcqﬁl or oet hane
meth%@s&lrf%_n%'b.kif&id,ni —:chuefpiﬁll@qni?cetbziand |tée ttlke-
ropionitrile an e |i , .esters_(e : :
Exampges dthereef hvlpefaw&?dbaylhae?c ét'af el%lﬁ% %“E‘g traixtae% .
grouét Hé i desdi metdieh subfoxdulen andsbieunh ided)t, potassium
u o]I ane, W2007/143808PI CT/JPZOO%OGZuGAIhS as calcium
salthax@nstehyiphosPHeramcde2r ar¥-3n gt hd 71%e,*%r a
m X ekt hereaeheandit hesdnidee uar eapr efrer abkelilhe
saltfe%%%%%h%ﬁewperature is -10C - 250C, preferably
CcC150C. While the reaction tinme varies dependi ng on
coppoun ) mb B QA de cbbgiind (heobases frasenal
ca ?y%’?o,&'lt%}l%%irﬁd of the gol%%.nt, the reaction
invehemperataudesantbedelt ithe, £ptlewingeneral ly 10 min - 100
hr . prefe Y 020 N me 38 NE nvent ion cEAMBEUAEE {iWedd) for
caﬁo'ggo‘ﬁ}({ogﬁleea%btf/ﬁléllrbdrcﬁégondgﬁes%ﬁ on reactjon of
exan@qapowctr(evm)etmmhslawralbdehydef@lrlqwif’@néea‘éﬂ%ﬁ%mioor
to gi ve conpou V1. -- h ubl ecti ng conpound
a me(tVP-gc")‘mE]t?gé’ eggé?%% arngi)agp %’oﬁj.jk%l dol condensation
r egelbofnds (anf er medk byira theondesmst il Lofecorpound
(M) and an al dehyde or ketone derivative represented
by the formula P. 7aCORTh wherein R7 and 1276 are the
sane or different and each is a hydrogen atom a J,
hydr ocar bon group optionaldy havi ng substituent(s), or
a heterocyclic group optionally having substituent(s),
in the presence of a base to give conpound (V1-c) as a
single configuration isonmer of E isonmer or Z isonmer or
a mxture of E and Z isonmers. The anmpbunt of the
al dehyde or ketone derivative 20 to be used is about
1.0 - 50 nol, preferably about 1.0 - 5.0 nol, per 1
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di met hyl ani | i ne, N-nethyl pi perl di ne,

N- et hyl pyrrolidine, N 30 nethyl norpholine and the

i ke, alkali netal hydrides such as sodi um hydri de,

pot assi um hydride and the |like, nmetal am des such as

M?Qﬁﬂ’ﬂﬁ?msde l'ithium diisopropyl am de, |it hi B@i/JP2007/062645

hex thyl di silazide_an i La £
thefit (ﬁggsgéoghuntﬁétth| gﬁ&gﬁgluﬁg%t Jﬂ'e £%8?§g§%&ﬁto
comhindo Ut Ox @ tétec like WIeMsp07114S. 908PCT0310071062645

and he |like c nent i oned
L SEFPPRNG S Stalﬁeﬂ 1n§ h gggpaér%fgea FA g'tgl azed as
a ﬁeaﬂ:tlo& hipbhre per alchmie q:froclun'poﬂcmld ‘E(IMI hext nreactlon It

i i B RAr R EUF by R AT, SRR PSS T ke)

copshdit@alli iﬁ@tl&ﬁi’) aha%&e htsedisaiyapdma]s@,edmp ammparagfion
the alumna to ed is about 1
TeFRB VIR LY a%wstslélza‘aw 9. a‘@m&r ggrrtpounography
andMne 1khdes reaction is advantageously per f or med u5|ng
a solvent inert to the reaction. Wile the sol vent

not Particc PAFPYANG nFERETEE IS5HGTSS ??ﬁa%ﬁ?wpea%??reln each

@fe&d%h f 8bm ﬁeaﬁmpllg aSQhEntes speheas al cohol s
SyﬂE Fhano hanol , 1-propanol, 2-propanol

tert butyl al cohol and the like), ethers (e.qg.,

rdiethyl gt her, diisopropyl ether, diphenvl ether,
tetrahydrofuran 1, 4-di oxane, 1, 2- dinethoxyethane and
the |ike), aronatlc hyﬂrocarbons (e.g., IS ben

ot'ol ene, & iPrane and thel li ie), sqgﬂ&gted hydrgca bo S
, c;lc otln_gxa.ne, ‘he @ the like), am(a
-.o., di met hyl f oLnomi*e X N—dlrthylacetantde

hexanethylphosphorlc trlantde and the |ike)
Ral ogenat ed hydr ocar bons"( e. g. q@iﬁﬁﬁBto hane,

chl orof orm carbon tetrachlorlde%w4w@ go Eﬁﬁﬁg&mw
di chl oroet hane and the like), nitrites (e.qg.,

acetonitrile, propionitrile and [ , sul foxi des
(e.g., dinethyl sulfoXide and the |ike) and the ldike,

or a nmixed sol vent théfaof j/and t hewtiik® ar ee

preferable. The reactip Ye is generatty §U/m E@u

hr, preferably 30 mn - r. The reaction tenpe at ure

as is generally -78 C2QQCx-referably -10C - 150C. wl n

addi tion, the conpound can al so be produced by

dehydrating an aldol. type internediate obtained in

the presence of a base such as |ithium

di i sopropylam de and the like, in thmgﬁresence of @n

acid catalyst such as p- poluene ul fg th

Hal i ke 30 E ﬁgnper ature to 7?snder h@ati o VAN [
r q@fcj: react+on—ean’fbe I | y—ear+ed—otht usi n
a “i ng agent according a/ conventi onal nethod.

As the reduci ng agent, for exanple net al hydri des

such”as al um num hydride, di¥ Sobutylal umi num hydri de,

tributyltin hydride and the WD 2007/

. 1. 8803PCT/ . W007/ 062645 |i ke, netal hydride conpl ex
/e@mounds such as sodrUN1cyanoborohydr|de sodlunTX

4t oxyborahyes i déy>sadifim bor ohvdedudien | it hi
@ m-hydride—and the: @ boranme—conptexes @@
[REx, y

por'ane tetrahydrofurah conp borane di neth
sul,fide conpl ex and the ke, al kyl boranes such as w.g
t hexyl borane, disianyl borane and the Iike, diborane,
metals such as zinc, alumnum tin, iron and the |ike,
al kali netal (e.g., sodium Iithiuntetc.)/liquid
ammoni a (Birch reduction), d the like can be
nmenti oned- The anount of the reducing agent to be ic
used is appropriately determ ned according to the kind
of the reduci ng agent. For exanple, the anpbunt of the
nmetal hydride, the nmetal hydride conpl ex conmpound, the
borane conpl ex, the al kyl borane or the diborare to be
used i s about 0.2510 nol, preferably about 0.5 - 5

{v)

(Vb)) (X=8)




Wiile the solvent is not particularly limted as |ong
as the reaction proceeds, for exanple, solvents such
as al cohols (e.g., methanol, ethanol, 1-propahol,
w@adet/eRageol , tert-butyl al cohol and the |ikepcrgidoensess
(e.g., diethyl ether, diisopropyl ether., diphenyl
et her, tetrahydrofuran,zsl, 4 di oxane, 1, 2-
N/Ff;x di net hoxgetI Bane ang’,i eolTl ke), aromatic hydrocarbons
N 0 ene, ene, xylene and the |ike),
@@ @ 2.9., cyclohexane, hexane and
the |ike), aqE.e8s, (e. 0., N Ndi et hyl f or mam de,
N, N- di met hyddagiet)ami de, "hexanet hyl phosphoric triam de

and the |(l!@e')19flzhtéﬂ‘bgen e!elhyld uhmcar bons (e.g
%‘h’ Fé¥Ponethane, chloro % rgon t et rachl oride, so
T or oet han nd the 'PYani ¢ aci ds (e.q.

form c acid, acelic aci d pr opaarbercchalm d,

trifluoroacetic ¢ mrdflanes Kig aci g—and g hesri
R ¥, water agd:thelllike, iy %ﬁ'o@m Nt t her eof

he |ike ar @ rable eairre
s dependi ng~gh e reagent and sol ven o~be WO
fogsz 45 disqeh it is gener@(l,tj)y(m,l)o mn
B M(igbmeriZBorhr .

OO7| 1888PCRI ong
® 100 hrred e The reaction
errper at g,gl;ﬁer'zatm neral |y {re@ai©en 18000 preferably 0"C
8[ [ gt =c) can also be
ﬁ gonpy ron reaction. In the case of

n, for exanple, a catalyst such

il rebliﬁlonpl atinun(lV) oxide, -Raney ni ckel,
Raney cobal t et d‘"ea'glgnthe li ke are used. 9The armunt
of rtheceatal yst (combaatssed is-ial epmg_ 12000 wt .
pr eh(eabl y Mbout(alkgation)300 W%\ rellati ve
). :a®ari J{FSUH9™r ogen § can "l so be used
{{&ad of gaseous hydrogen. “A e " hydrogen source",
formc acid, amonium formate, triethyl amoni um
f ommat e, sodi um phosphi nate, hy#lrazine and the Iike
are used_ The ampunt of the hydrogen source to be used
i sCatppundl (01} 440 s prpfeced 3 ¢ BBBIRD KPWl BSF 7Dl |

f ThhS. reast.i @dcl.S vol.

e gﬁamfn 4 écggsﬁnié/{}géegr%?él&%%ébﬁé? %lg !s% [ vent |nert$to t he
71, peaﬁzmnw%v eXxarfjiies,. Be$veahitndpsieh, a%lal donoPs €&ly.

0 conpound

) than L P p
5 (19974 sty st RRd g otaPhapanRL
di ebﬂwcburﬁ h@ﬂII dcarsdq@r @pyldueeché:y admphbﬁ@lhm%perase,
tetr ur a ane, 2- t ye ne d
2ok ?ﬁ%m? apﬁﬂ%?ﬁ}s Cﬁisgr OC%Cri blonni‘j‘ C.HEHE %zeh@q 185

D. 1uebue19323 xybemee@nctﬂelne Ivma) 4€Sa1pur ae%d mO@adbbh%
cycl ohex hex nd the |ike), am des
11]‘96 eoﬁ 2 mgHRodi ﬁ%gﬂ?ﬁ g N, Ndi net hvet ani de,

10 he@@@sm phes phesn tod rda&li&g}eolatrnii.rtelde firbkeommercially

hal ogenat ed hydr ocar bons .Q., dich oro

avaléﬁp%ﬁ At CTc ﬁ%o"i‘llstoelbreaéﬁ?%‘??%g by 35 {%a%ﬁkﬂor SerhBRe
. 8nd, theldkeha1 g5@anitheactds (e.g. form c aci d,
acetic acid, propionic acid, trjfluoroacet

mefihanes tImperedash dthih FREEP| k%)COHEEFSiL%ig‘é %Vallable'
Aerlat ecad Wey laiaeet ay eusntl t he
fEhig ggﬁgg#'giqsgﬁga%ﬁﬂam%ke E?Ea?ﬁ$xed solven% t her eof
15 and:om]heulhd k@ﬁﬁecpnew%rpmﬂd@ceqrh%y rERaeA FPRRCT (1)
gener 50 r Re, -f&d hr.
witrdEORI B o Faqenr A gieﬁ%‘“?‘?ﬁ@ﬁgi C - 150G,
preferably OC3OC Wiile the reaction tine varies
dependi ng on the ',rind ar® anount of the WO
2007114830gPai r 2007i 062645 reduci ng agent and the
activity and anount of the catalyst to be used, it is
generally 30 min - 100 hr, preferably 1 hr - 50 hr.
The reaction tenperature is generally -20C - 120C,
preferably 0C - 60C. When gaseous hydrogen i s used,
the pressure of s hydrogen is generally 1 - 100 atm
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15 exanpl e, a conpound represented by the formula

R5-Cl i 2CN can be nentioned. The nitrile is used in an

anmount of about. 1,0 - 10 nol, preferably about 1.0 -

1.5 nmol, per 1 m of conmpound (VI). As the base, for

ssoaapl/eigsoaet al  al koxi des such as sodi um et hoRETHE2007/062645

sodi_ um et hoxi.de ot assi ert- :0X] t s4um
XK & IB‘FV% im%@f"g Aydr %?ghs%%hga{}sﬁé{og%m y'dlriﬁj:é,g
nitpetasshanmity drikde aoetythenitickbe, rdsitralt ragedeBeiASH 188/

. sodi,um i de,, |li.t hi um dii. r op is i thi . ‘d
nigroRiHEt ﬁ%ﬁﬂ’l SﬂlltgiFd%CJe o ml%%ﬁ. dg(?%ée a(I'HI ggguaé% n&geﬁi@rlc aci
andTent Faned. ad dgsentsnitsadrdsntharandursn bé agwutonkedg -The

10 nol, preferagbly about 1.0 - 1,5 L, pe I
L GGONELRTYE e R ol b AT PET s RAERgBonst y 20 BoL.
pr&%rrfagn%}egb&gﬁ ng pa-sol yeml,i reilttiwee thre ir att oD eomphizhe

t he solv [

ent is not particularly |lim.ted.as Long as._t
(THoachneh ProEseddidl g ishipid sub Wismid A5 et o be' BBea
as #1490k 85 (e LhontHHt Bﬂé"jf" caretahabobe Udsdat apanatesP-as
propancl, tert-butyl al cohol and the Ii ke?u, let herrgo ed
reqqign, sebveRiet hy ThdehepacdiFsdpr 61% DTRATEH S di PHey T
us:.eﬁdgpar sol §bh ahMmidlof yhapne lndciliiox@neghile the solvent is not
1,72-di met hoxyet hane and the like), aromatic
patiyidrdeat fohbn{tedy as bend etfe, CheoFERARL O FERESSRd 1He
ex%{{ggﬁ%)' sBaLULAL ed, ydrosachons (e.g., €olebexasenancl, 1-
Xane and the 11ke), amdes (e. g. ,
prwmrwéthybpmmmt@éF‘]N?Wl ol and the like), ethers
2007/ P 062 /: diypayl agtMErde, ether,
(eh%Yarfdé% ﬁggéh%%{%r faéltg ?lggélnéydle and the Iﬁgﬁg}q sener ,
tetedlogenduedn hybroctobens, (b.2ydingtbargridiethane, the 1ike),
chl.ar of or on tetrac . de, Bakh Ohloeaet hanean
ar%%%%%eyﬁlgk(é%%%dyt(ﬁégtf k%%rp%érn%é tméie% sol \ygnt t her eof
1imay, tdeeurbkedangimrefrorabl & - & \WEYERORHENRaEERBAC t31Te the

.varies .dependi ng | gﬁﬁ olyegpt to be
llﬁ%e’d,an}lt%egsqﬁe%'e’r gﬂlb{/gg]&gmg . er,é’ preferably 30
diftthyl ehemidbe Neantsitonlbergereatior rignignend e -ge)

- 100C, eferably -78C - 50¢C, al yst Le-he
haladeratsd RECRRAGHNGRS Of -Peact S CIPEaf g oibrbo
cadbblliteteatah ¥st e Sug2-as chhergeanecaendstfee. g ke) , nitriles

hydrochl ori.c acid, sulfuric.,acid,, nitric aci :
(ehFdr A5G Ta TR W&ﬁﬁ&ﬁ%ﬁ‘acﬁnéi e %é‘)lffo"ldes
(205 9AM GneAGydS s(BE @k ideaG@til Ehaclike)t r ebiacadacktides (e.g.,

acid, oxalic acid, phthelic acid, fumaric acid, . ..
acehi € ANYHEL], 2hal BT d&Pd; eF9FE a6id® Sukini€
2c8l dacdBthengsul Hos e dei®; tiotimmesuhéeon © aadidd,

10- canphorsul fonic acid and the |i k?, .boron (
methpReuokicld cepReR deshpiiex Lake) t N CEPRfeC Bakit (o9
su‘%@mgf’ié/ SIS SUGR 8fci NOfHanhe PASES Hs- Or, aSatliddnsolvent

ydroxi de, potassi um hydroxi de, nagnesi um hydr oxi de
thamdof end ithe) likaspre swefsrebly: | rGRTEAThondfe S
' rban 2Q,,cesi-t) gaidenat e, 1gah€] Umhe
ge%%%%g]?%t@, %ggdi u%ﬁ%/%r gj%ncar bo%at e and the like), and,
rebhei b kesrgaraheraens i gamedaliiyr t 2FC, —f dP0Exapppéerably 0°C -
dehydrating agents such as di phosphorus pentaoxi de,

Op osphorus oxychl ori de, phosphorus pentachl ori de,

tri pherayhphosphiofe cophosgendII) may be protected by a

N, W dj cycl ohexyl car bodi i nj de, _a].umi hyndigxi de
oehFGhyTY GHIOR JBCPrat e Bul PanSTe R Tor gy Fro e Segrove
regra&ébéﬂ@é&wtﬁlc [adnedn ¢ Bnd)t hehyilkeg@amtos, used.Ci-s

his reaction is advantageously carried out w thout
solvent or using a solvent inert to the reaction.

Wiile the solvent is not particularly limted as |ong

as the reaction proceeds, for eo exanple, solvents

such as al cohols (e.g., nethanol, ethanol, 1.-

propanol , 2-propanol, tert-butyl alcohol and the

| " ke), ethers (e.g., diethyl ether, diisopropyl ether,
di phenyl ether, tetranydrofuran, 1,4-dl oxane,
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a met hoxi de, sodi um et hoxi de, potassiumtert-butoxide

and the like, alkali netal hydrides such as sodi um

hydri de, potassium hydride and the |ike, netal am des
woeoh18sssodi um am de, [ithiumdiisopr opyl ampAeIP2007/062645

l'i thium hex, :tnetsiyidisilazide etc tlhe ték ca%w(
aLkylbepRAIgHeHATHE BT FECTGLE | (7 -Gn+ aHDURE of 25D

the 1le &9 APhik refeefgabhb(erit@m,ltpélm@thoyﬂy&wmll amrthja
of compoun (VT) This reaction i s advant Qa%%/
like) peiti-b)r fock Gikig~ 82 SeA VN PP 1o PEREnY e s1

(e.g. he.sal Vet Jp3 o9t @f?&tth%ulﬁﬁé IHemizbed, as;_} (hrlgko§§ t he
r’eactl on proceeds, for exanple, solvents such as
carboaytoheis ( eeghoxmeatarsll, € lh%iﬂ/ arbpnylygert-

butoxgngZ]é%né?L)sl G ('\)/hgﬁ Ogﬂé) @%@é? piﬂ@ﬂ%@yca%b@ﬁﬁp amaloc) ,

and the [ike), ethers (e.
phenodveaﬂytbnxét,hérluoqﬁnshpﬁféwpxﬁﬁﬂ@?onyd-l sEeAg) - éfheraralkyl-
r ahydr of oxape yITe vehanes
carbotnﬁ ? % b%ro c%rb @r)éggr %%5121@ .,bmgénzeney A
carbotngllue@sg ,xydeen@'langcaltt@néfll Z(b)ancba‘;ﬂ'l@r aikd), or iv) Cie
a1y A RE AR GF R ERARn iR aNe. 807 the 11ke),
trle*dN,yNdenyl hwaﬁﬁmwmémd't&»yaﬁeLMImmoﬁwei r¢1%1rhh§e
, and t I|k | o enate y I
1ike.qi f JE}P %Eﬁg o of or%rch Bc%;%sgcﬁi@%ﬁ ac éi from
phenylL,ZadhﬂtLgHro%tﬁmneea@d tﬂiﬂoh:mee,) @Emchrtine, Zbrtbmi&e, or
. m xed solvent thereof and th ke ar

1°dan1ran e ]rlé‘fst'l Giret ?ﬁ@’ JngFB%n@epgm% r‘ig%8ﬁlﬁ3((3%%&%%h9l
ethylrdé&gsayl ,ar]:dnﬁﬂ_dé@:ﬁabnyl) abfﬁ tuaedllket ) i mlgteneaadili;hésalﬂmn

, preferably 1 ge The Jeac h qtecting
can *%eei“r‘ﬁéFh?IEﬁ%] |a§1dgé?f‘?8r%1’r1ﬁ/ capgpe me A5y of 8F AN GE
groupl%gg be introddEIOYRda (rﬁ@tl’l@dmﬂb@drpmm@@d lﬁyrtémtglleg

conmpound (VI) with tr| met hyl si |yl cyaj]rgr% h %
the nptdsdnéeserfiked dn ¥y o ndRdSer Fifdrat LU ng
Grouﬁsf 'lﬁebPé‘éﬁié Yéﬁ?%eQ&QUPB’W gl ‘anbgcirdeodsrd e Gewvkse,
cid, for exanple, zinc iodide, anhydrous al um num

Petemh’:l oM déyutantaast ¢lis 2EKe- chl oride, anhydrous iron
C*Eo e PErOPNLAL il E%a@@eoeweguﬁy@@&% aRfpbhed | jke)
e nmenti oned. ews acid is used in an anount
to a m‘edaxb@uon Ore)a.ctlo_r_o Ihe prestustaphy - aeorn 1619909 pH LY
C ) meThbS JBa6t hORedisci
perfor(?v gé%ouﬂl% tOCIar rgggg%%%\# hrgﬁJtI sol veﬁ{Ejt oreu5|lr?g:(1;I
agents.ol \Aenthe needuciond hgentacidmexambiee Tl SVeEhEcs s‘sudl
articul a o t actign
as a dg,dﬁﬁ excgrrﬁc’bhggi?elven?m}n Hgﬁr%ze e?ﬁé&g e.g.,
hydriteetzhyl tré th:ke,dlmei:taﬂr bpytidet kempleik phemdungishepch as

t et r ahydr of ur I, OX ane, 1 ha
som%@’lapﬁ?g?m]%%qef’c i) i‘j%car agﬁ’scofgﬂbg% Sg ng%l’]eg&jﬂmj
borok@lielRe, Lxyhene #inthihhe hydkele satiutiha¢ ediiwidicocandons

116 (e.g., cyclohexa ane and the lik i des
COH‘PJ(%“‘Qs SURPNGP Mt &Eﬁﬁ#%‘)éror}eﬁrﬁpd PREPHYT a?&rgm de,
dimetigxangh kyhpehe st Golr taeni Ii&ceandlkyEbd)rakr&Qs, such as

hal ogenat ed hydrocar bons di chl,or onet han

e
thexyHiagEater i S EARHEP TPSEr a. Iﬁﬂ% ddke1, IO of GERhANE D
tshenl 1Y 12k, xeUlksDl ekl \O.g.,
s Z%%%?%?48803P%Ff%%067/86%%§§:thereof and the |ike are
sodlm,eflertabm i | ELiwicr emretion (BirelyAPTeS R pendPig™
t nd S u Ind Sspenetal Ibé’
ke B B e P P e S o Rt o
tenperature is generally -10C - 200 C preferably -10C
5 - 100C. As the acid to ¢ used for elimnation of
trinmethylsilyloxy group, for exanple, inorganic acids
such as hydrochloric acid, sulfuric acid, nitric acid,
hydr obrom ¢ aci d, phosphoric acid and the |ike,
organi ¢ acids such as acetic acid, JOtrifluoroacetic
acid, oxalic acid, phthalic acid, fumaric acid,
tartaric acid, TrialPic acid, citric acid, sncoinic a'
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hydr ocar bons (e.g., benzene, toluene, xvlene and the

i ke), saturated hydrocarbons (e.g., cycichexane,

hexane and the like), am des (e.qg.,

N—dlnethylfor =dde, N, N-di net hyl acet am de, B

N@%ﬁﬂgPﬁ?1phosphorlc triam de and the |ike), PCTAP2007/062645
usdaliaagpat@sk ihydn gcasbons nee gccoxdilmlgi abotkE hane] of the

chl orof orm carbon tetrachlorlde %eghchlor b% e,
rediifgnghadshke) FoLuPFIR des the amountd. §1 S gader

th@@r@tﬁﬁleh#dﬂ‘ﬁe 2Repi B8 ddreeun@f whdrivednsotygiltex, heneof
and the 1ike are grefera le. Wiile the reactjon g?tlnf
allgaiossneeperdiongionr e tehferteand S6P¥ENY -1 el ™°

éﬁ%%blyt abal@%n%r al byn30 ph 1 A g c@mgéaﬁ@bdmzsoand
hr. The reaction tenperature is %eneral

thQ@ﬁ)@unpr@f eifbimgtade (imdgding\fdkali metal to be used in
Bl%%oyegiﬂ(?\ﬁ to( be7&gé£2_|gogﬁg§g6ﬂ5) - 20 mofOoMpUNRG b1y

re|n mis can. produced b¥ sub ecting
abgunpednd §X0r.mcd) peralRm&%m@fcg@mﬁﬂﬂﬂ9hAﬁﬁ ext ﬁaﬁeaCtlon

is adfj‘%glltggegﬁs% %%Eh%]d ?ﬂ%&l@ggus?‘o]wé@&e L QerEOfo &RITPI €,

rou conver car boxy group by
iqﬂhunlyswsllﬂunhe s$la¢mQUMsnBObrpﬁmﬁhﬂuiaééﬁdl¥m¥ﬁﬁﬁ agr Long
t.ne carboxy arou st be 1cohol
25 opt-anc: 891 %ﬁ%un eF% sub JecFﬂgl% §Hldé §§L§?on as atconess
(ereaCiebhahol giakhaanlal qugulpanohpozmonahn@ﬁ! ' t hertateshel

R

etk&m,d dgetengl astShel’Igl eetsahyeirocﬁnrmm bot&rrdaoeﬂane soh®sts by

ect co ou )0
Sty oS TSP ot b araRE e BBk albef SoPol:
bezg&fneegaapwil@?emyalenﬁysmgte& sgca ,asslaﬂkumtednhwml Gathbons

i | sobuty] al um num [ nd_the |ike, meta e
edbﬂpF@?nge%ﬂﬁbo@ﬁé§ J?Hfa el?fﬂ?{ﬂn%ﬂﬁﬂ% ndﬁ1%y@ﬂ{3ﬁ
disOdurotasatyar inde-angdethg dciek emcad, b%m@tthgmmbm,mc
as the hydrogenatlon catalyst for exa a catal yst

trigieieagdnRabey Hiklel haFegRaRteEoBRTOGH Onsaﬁa fhe Iike

di G RETBRhE Onﬁdlor\%snmt hﬁﬂb@@luewgaaglemlaes mpp-al
hydri de, for exanple, about 1.0 - 10 nol,

dlﬁFJéi@eﬁbﬁ?ea@%tt@ élgeb, rﬁﬂganilg %%Jé%)s p@r gl ITBPrIE):fC acid,
&ﬁﬂ? gg (&Opmﬁﬁgdg X =330 uBko£QMPRUNG i(@Xi - b) . VWen

uci hg agent is a metal hydride conplex
megomsouddonapoatid apd the kidie) ,plafer 73Kl y-hepdikel. oF 2
ml% ggqlvenlcstllr'é:‘féjofp ('i}dltﬁ@ 10 GeEPOHDEL {201 e . CORROUA G he
--- or conpoun -g) For hydrogenation, 2 25
reaait:airy$nmsuv:a1rw R@@@yqunm thRanegoedband apdvene to be
| i ke .is_u f ut 2000 W %4 - 50
uS%Crleflé:r abl a oml%’g&%wg 08L00a89 }?a?rl veq]?o conr'pl)ound
hx ( X)Thet eRRatDen (%mpaa)raﬁﬁr@mmwndra{.l(‘y -20°C -ThOG°C,
reaction Ls ad gtageously performed using a sol vent
PrefRrtlo Othe ﬁ%h tion. Wile the solvent is not
partTmaﬂﬁaﬂhytS&hlreﬁdt&dnasflanmpoasdtM§Itbgmay be. carried
rocee for exanple, solven ch_as_al caqh .
OUE B RGFR C 1Bt FEAGFCm- ﬁ%pgg = %ﬁébgkgf?genatlon
re&@tfiorbUtﬂéE alksphd, aindatiilbydﬂ ls&ch es hpa]sla(ce_ugx carbon,
dlethyl ether, diisopro et her, he et her
oL e opt iy, R GYe, NETBYPRET RS HaRE e

hké‘eaﬂé k@kd. V‘@a@%u%‘&SBQSB@Z%tBZQQE/ 06 264 3 saHOMBL Algout
hydr ocar bons (e. benzene, toluene, xylene and the
1.0 K00 0G At br ab L RARSC aP DAy o1 SREXENE, ToRagoahs
the Like), amdes (e.g., N N dinethylformam de,
N, Ndi et hyi acet ami de, hexaneghylphosphoric triam de
and the like), esters (e.g., nethyl acetate, ethyl
acetate, butyl acetate and the like), organic acids
(e.g., formc acid, acetic acid, propionic acid,
triflucroacetic acid, nethanesul fonic acid and the
like), water and the |ike, or a m xed solvent thereof
and the like are preferable. When Raney nickel or
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added to suppress the side reaction. Wiile the
reaction tinme varies depending on activity and anpunt
of catalyst to be used, it is generaliv 30 win - 200
wdMoo7/Risgiser abI y 1 hr - 50 hr. The reaction teapgsabMicess
'S generall 120C, preferabl Y 20C - 80% VWhen, t he
compayacal (Y3E) sudiRTASURAPETGFRK 8P r%é?“c&%ﬁ?t Ané The

1nst4dd‘%f' &aé’écﬁgs nBecpELSSUL tak tygH-agen issugeser aldmnid
mpound (1) can_be produced by

acidy @G@Pph@ncﬁmﬂﬁd X yhidifRogiuR o FircS3ctd  a

n At ahadeld Ve deriyalias © Yrehahoots o the
phosﬁ%'ntaéc%cye/%ﬁ@a As the car boxylic acid, for exanple,

hydrepapeandce dpr é@emsed by aawett ér frut a‘—QRPO(}@(PFeE%’FF‘b&éV
aboutm:"lmoI Onsd rﬁoés.l. t 'ﬂ)%]g:r eagti Vc% @%ﬁb&%d ve@af) .t heéhis reaction
car'boxyl'i c aci’'d or exanple, acid halldes such as
is aﬁmrﬂtaghbml)d@eﬁ@me@rwnge aaAglyert Iinest &6i BPani des
hprazol oLgi.azol ndetge, | i ke,
reac%:c ¥ﬂyder agﬂé) gﬁig%&asc%ﬁ%é %%ﬁhy rlr%l% g?ogl oni c
methalyd Ealtﬂenob,utly-rplr@panhijd r3-geopptiot hetdutkutsé alcohol
ctive est ers suc 0 Cetddd
Eae %ﬁ gﬁi 4 p%‘ghofvpﬁogpho#l%h Ci gfﬁéﬁ Wﬂ%%?tg ?gﬁ{) %t%%l
diph&sflelethdr4- t@hnﬁﬂyﬁmplﬁenm, élst4ed;o:sa/ra¢moriet2l'ryl ester,

cimefEYAERLSLOBRP, SIEL, AL ETy P Lllacions (o5,

benz@ryéi,r Qb)mbﬁ@ﬁlxymsiﬁ aedt ete iitkde) 1- hyduoiydse hydrprazuins,
ester with chl or0-1- hédroxgﬁ% ;otrla&ole gstel(n\wth

(.99, rﬁVdﬁlSWX%IF?Q SAFPFABN &)1 Rt

dimet l%ﬁnﬁﬁdé}lmb&&il&\eﬁﬁffla‘k}étatnﬂdéeslﬁeétamethylphosphorlc
2-benzot hi azo] yi thi oee:ter‘fza‘ociéx and .t he I|ke can he

trianisio 607 $AB8DRE 73 TIA6T TR BV HERTTENEE (Tt éad of

dich¥Stagthhge! eaetd e Aar | ¥athote tetheckBs bty il¢2aci d or
a salt thereof may be directly reaéteg V\/lth;[%IrglEound

dichlxregthiapet ped pless dide) of OBt A61ES c 6hfe

Lheocondensat ¢ enragentcet 08 2xadpl e,
acetﬁgﬁ{&& Qggs%;l?ut ed carbodiim descsuch as

methapdfuldionyel ahekyanshithedii ke de este&ehyd: 3., methyl
g{ﬁ%, y r c Ahdet(¥BQ)ke), wat d

acetéédro gLr %gg&%ﬁ% ?)%Iylil %Qp‘ﬁdzéol | deg such eas vares
the Mmr car bemykelil | sildeasl sharrpt kad tke, LHehydheat i ng

agent s suych & ay bony L hoxVndn 2- 24 nhr,
pref 9 nfoer oqﬁlﬁno ?%%t %é)é%o%%s OX)J/:%E]TGLSO/I'I de, -
prefakklﬁnlgya@emyheﬁelartd: 10heheeddtlen EEﬁEE@@P@y@ di ni um

saltssghas chl orcnet hyl I di,Rb UM i e
geneEaHXlorzé %pr??ed{erﬁaﬁ?ﬂy @%{de%gt% Vﬁ&ggt e
reac€adn b@_rrr@ntameeddepmnghenc@mjécnsait hog amantt iof Gbed,

the reaction . is consi,dered_t ed.-v v
recugoRF ViAo SO CAF DORYIE T adt 8, TREANGT! Sa e o 7°
used§X 3P £ gedcealPpudd mmiepreseatied. tyfehebiprintia —R|50N®o

can be nentioned. The carbo%i/l i C gl d, h]gzqgglt t%g %fl
The gpagti@adtEMPergbri% it Weneh Jébf‘ of T ocyanet e s
0ec US&pcl N %@%@@Eu@fhﬁ%@eﬂ by @bt thelprebstranife

preferably about 1.0 mol, per 1 nol of conpound
hydrpger)is BFRETREAYL T on JIO§ éBWant ageously rerforned using

a sghyeiq i ReLh) tQhéf@lrf gacki 0. oMhjdre atbe sehvent is
not p rtlcularl imted as long as the reaction
prodpcedé%dgeafiéfin@xgwm%mdsdﬁVén‘l”s%s@cﬁa5?°§¥ﬁje‘|’ Sqerg2,
d hyl r r rehedeiFenyb @ihercompound
SRS %ﬁéd% drgﬁérgﬁg&g§ﬁ§é%§¥gﬁgigﬁ13 di mel: hoxgethanepand
the Ilke) 24: aromatic hydrocarbons (e.g., benzene,
tol uene, xviene and the |i%&e), saturated hydrocarbons
(e.g., cyclohexane, hexane and the |ike), am des
(e.g., NNdinethylformamti, N, Ndi nethyl acetam dee
hexanmet hvl phosphoric triam de and the |ike),
hal ogenat ed hydrocarbons (e. g., dichloromnethane,
chloroform 30 carbon tetrachl ori de,
1, 2-di chl oroet hane and the like), nitriles (e.qg.,
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20 in "Shin Jl kken Kagaku Koza (New Experinmenta

Chem stry Course)", Vol. 14, 15, pp. 230-239 (edited

by the Chem cal Society of Japan) and the |like, or a

met hod anal ogous t hereto. A carboxylic acid
MapiReeRtRd by the formula R -COOH, a salt thereof200r062645

a reactive derivative thereof, ocvanat

(V)rre rhesentiair g "EheCTRI 4VIv E ?«ﬁ?é%&? géo BR8] known
pelc%@margé a&ﬂé’ c%\fﬁbkﬁ c?al?:ﬁ.@duﬁbr Ofanan, aJaScEDnip@und

produced. a method

QO\Nn per se, O0Ols (9df ned
remegg@dsbft H?é}%ﬁémula R™-CQOT; ﬁ@leéeﬁgo%ef"s ?Scoerrplound
abcg\Q QL a ixture. of i somehy obaconpodrdifijiwanibehe

coffverted to a different si ngle i sonmer or a Mmi ture
cadfoxydomeasicht firf pereme r 616 Byl ileshe4en t?%sft%ﬁ

chJE reatment, wt.n,ane %ﬁ&i e 2ikeeatmRNtanMbl @.ﬂlﬁ%ﬁ{raﬁﬁle,
He “a¢i 8 or exanple |norgan|c aci ds such

imhydrodehl beiootadiadols dtdirtine aske, i P8 hygr{fles such as
ac%%gcaﬁ%@ygnéf%eg,c?u Qﬁ)fcp @%ﬂyﬁrﬁ@éd @‘Rq[ﬂl'&eaﬁhﬂfc%lde and the

as acetic aci d trifluoroacetic
1iB€i theid\ez 2065, msﬁsmemz(swm%%m@t@s?éwléosar&%m acid

ht h aci d QX \ taricachd | &iter, 2,4-
sy d %{18?‘???’@@6&?53 9§ u% c%ér‘%dg egtglgg aLISma*t han gs ﬁ??ﬁm C
duamﬂapmhguueml fgahanaidimd, emecarmmaghﬂpr@menﬁc iegter,
and t bor on trlfl | ex and the

ori
esf ki Ey% NTEN 5 %%egase Por exanpl e,
h dﬁ&fﬁﬂﬁh‘élbﬂi@@ m&braﬁlﬁodll—wwdhydym@mrlgéphg&qﬁdﬁer

dr oxi_de, drOX|d ey Sey—1H-2—
Wl’é%l@scrélt%ﬁ gal%écgﬁﬂ Eeg% potq' %%%ldulr%%cargm e
pyEESbAM Gar bpaal £ke, Cabekvwnthmdmsmate sisddiasn2-pyridyl

hydr ogencar bonat e an ani c
Ehi ety &nPﬁ%ZOE@%OSgipFQ% Sy PaR e anbaascgg B & pe
Hehgigﬁgdlan1ne cyclohexyldlnethylan1ne pyrldlne

['utidine, 4-dinethylam no

di FTEPHV‘F%Q Pfnesing ﬁ@@hﬁ?gi}-{” i er:{:é.v\'a%live, the carboxylic

| Ry Ohidde, I)Qythflﬁcﬁﬁrj/l trBected with compound
ac¥agg%F%f§%]cyclo 4, Hﬁga 5- nonene,

(Ia azzabm@rgpgnge 2{[%@{ éHétable condensation agent. As the
co%idg gétalfca’p o ﬁ{:o[éf" e%rnﬁlénwwnﬁiliﬁbéﬂﬂtdﬂw | i ke,
oX

es such as sodlun1nethOX|de

caebhdxmteieSp@pabsMrﬂ,tl\lérfilsmt:b%%@’l&ﬁa PRLLY e aPkaYt "
3"%%1%' ﬁ%ﬁgéﬁﬁ) c%srb%eﬁhfdﬂ&l@yms@ehﬁﬁﬁécﬁﬂ?dﬂime and the

metal am de, such as sodi .
11308, dezolictem Cluele] asdbmp;zaahmﬁeldlmntlﬁiﬁaﬁ%e and the like,

thyl di sil.az] B aplgrhddhilyns
N f R o S T
diseerbutyhd i, upho srdrugt plxtychhtpmﬁeet é}kowetw&epﬁk@nd
ti.oned. The e is_used in an

t@%%@&%? g$q§ﬂﬁﬁF BQXﬁ}dfﬁi gglﬁg m?%?%ﬁa%l about 0, 01
cH1@romBt APl py el nlumol odifde 0 ﬁ‘pﬁﬂm@r ¢ ﬂ)—methy YeigRnigh

IS advantageou rried ut Wi 4.S0 t 25
1qg8idfg e5C sol Fht B‘%niﬁf cé—’mt reac?l on. h 1fhe(:“%{ehe
cotieventibs an;cantgaéte cudeat, | ythlel neaetlchcas usongnasdqw@l to

reacti on proceeds, r ex sol ven u s
prflqe6RolN 32 (2. KFACHER %‘a"a@% aRbl c2 %ﬁa%a%%%@ The
% QRAR0L i d @Frt abubydt BleC @é@hvaﬁﬂvé rtshelnebé) is egd‘lmlly

e.

g-, diethyl ether, diisopragp h -
usachdn, 250AneltaRfdrBPer a0 T, 4- é e 2B Mpout 1.0
h | n
hage &ﬁﬁodﬂ&? Thke) Tl@:[&OWalctlo is
hyé%oég?%gggqﬁg © benzene, Fgluene xyl ene and the

like), saturated hydrocarbons (e.g., cycl ohexane,
hexane and the like), anides®{e.g.,

N, N- di met hyi f or mami de, N, Ndet hyl aret am d
hexanmet hyl rhosphoric triardde and. the |ike),
W0O2007/ 138808PC17. 1P2007/ 062645 hal ogenat ed

hydr ocarbons (a. g, dichloromethane, chloroform
carbon tetrachloride, 1,2-dichlorcethane and the
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When a conpound (1) wherein the double bond noiety is
reduced is to be produced, the conpound can be
produced by JO subjecting the doubl e bond noiety of

W&?ﬂﬁ?? (I) to a reduction reactdon. The rgg’r'ﬁﬁo&%szas

I'on is generally carried out using ar u0|n%.
advan&@@@bu@bﬁ(p’ed:lfbgmé@ wiconeestiloaat imsrhodo e tygection.
uci n agent, for exa drides,suchias
w1 R e RS AT e BB R
reacttlbhbplt&béédh hyadri éimmp’lda t Belivsnt$ keichmes akthsudy i(@ed-/

onpl ex compounds s a di rohvdri de,
dlethé’&d?ﬁﬁ?trlddcleqt%f OGHX}}W gl He?ﬂ’ qgl?)rgohydrlda
tetra'h'ytjl?:bﬂmséﬁ ung muatth:yﬁ{e de ,andimbehdidechaberame the like),
exes such as borane tetrah*\_/ %ofurap{ ¢ r@a% the
aromaﬁépaegda???etms $81 91 dLLETPPex " and e ¥ 1 ke,
like) a' leéltta%eé@say%%lﬂa%oﬁsﬂ (teh@xyl boe botesxaties lam'drtmra@nlethe
the |ike, di bor ane, I.s sui:t% 2| ncd t rltlr]yém
llke)trl @romaéhcmneﬁe i%e, Pé’lr e ety d(sl an

amdééht (. E;m e Gy-)d ikl A £b 3ERRIe3 &B!J#@hndt&gmetemﬂldmd
ke can be mentioned. The armunt of the uci ng

amﬁgfémlpheslb@ﬁjsfe&r%mbﬂiﬁ)r%}?r itheel v <elet PHPAS atot%‘gor di ng

hydréé%x‘b%%ﬁ ng of {ihe125.F8dUsid)d causRssoror caxasml e, the
de, t he net al hydrl de conpl ex corrFound the
tetratmvrlaxredeenbt Exdichherad /AN cEEnEner 11 1 dPBbFEH® | €

b iked0 oxBBEE A
acetourblq:qul% p%%%&ltgﬁ_lé O 1‘91e25. kcin'p%%r;ﬁd EQ?)Q e(T@ﬁ? Y

dimetrietialssi1Eppide dingg tlaiakhikehewt ttbs bekers&F AnBFF<Eh
duct i on of Ugnl @ld 20
sorrt SN 38, S 4010 B A5 bR
Subsmfﬂmliﬁdr(ﬂéaseﬁudser Eactm@nraas:ta@vant®er@@§|tyon Can be
f or med ing a_solvep t kN iid €
carr eh% Qt \}gngﬁ eSefice ol Cul%&lﬁ&?%&ﬂ& dRACt L8Nre

not par ted ‘as long as the
the $@aeidreR prmetefts,refaotle:xmuﬂtem soRgeths dsgehdasying

al cohol s NC12007/ 1 8808R 0.4 5
agentptih & t%‘an‘iﬂr °1ehrdpanol ,° Sg%%gnoall%%? é?té but yI
potadé Leharasdatée dddkiep, hgdb@galc(ae:b@natell stchyheel hlse,

di i sopr.opyl ether [ the dr. ran,
aromat e fiEhRgAeSuq 2° A %yef st e l(%ﬁ‘)g
tertﬁé%ﬁegy tQE@l@ i’iarsﬁ Q)&Setﬁfgamtﬁed bﬁﬁﬁemepylbamnmeme

ene an e like), saturated hydrocarbaons
trlbe%%l%h’é%@anéych@%i’éd&hﬁtt‘}ﬁimf‘%%) LA aes qf”“lngsygidme'

N, N- A Nk et £ o mavide hyiNoNo gl Dty | @ieaeany g rrolidine, N-
hexanet hyl hosphorl c triamde and the |ike)

methhém@gekmi‘tlélé RyerocachERE Leke £a0 B BRPAr ofBtHEn5"e

reacg Iﬁrﬁr&b_f M r¢ 8k én%tlhécbhofh@%eal;eﬁt 4dfd solvent to be
| or oet hane an I'i ke), organic acid

usedf okt s azﬂn@raéébtl%né@i d, 2propi gretexePdy 30 W9 4 nr.
trifluorqacet | §o@NLCq @t Abebtdhe s o°c

The FF%%JPO glpeg%td %qsl :éghgégﬁg énogxedl(z% Jeht ther edf

- 70am.d the like are preferable. While the reaction tine

Le .9 g Rt ent f@rk& le,
ks tat TEgeng o T et o (VL o orobly 43
a meﬁhed uﬁhdﬂhea’fheg,r eactsthodt erpey aarure@lplQ,Cg@ t@ncg, @
00*C, . prefer ab 0*
mEthSEid?P?%?tgo“tsheth%%? ear}?{ mjill]e(t§ can b d r eIdIlllJ(r:]aeddlkiJ:; on

comp %ulaﬁe@tfthlué mlypbelrtdu(el@tJIyOpaoﬁyde@g@m compewatt (Ioh. by
For 01 ydr o enat i reaction, £X e
the EPERA-DE AN %Qdﬁﬁhf%%fr%ﬁteﬁ’l at{: ]r%ﬁ%)nm&xt” ahe%faﬁ“é]’y 16

ni ckel, Raney cobalt etc., and the like is used. The
cat al yst is used in an. antniunt of about 1.0 - 2000
W% preferably about. 10 - 300 W% relative to

compound (I), Various hydrogen sources can al so be
used
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.26 instead of gaseous hydrogen. As the hydrogen
source, for exanple, fokmc acid, ammonium formate,
triethylammoni um formate, sodi um phosphi nat e,
hydrazi ne and the |i ke are used. The hydrogen source
%Oa@é’d*%s?? an anount of about 1.0 - 10 nol, pPEF/ER2ALYQF2645
ad@a%%ée%ugl}f TRk @P{holatwebl%n@wggmg @ )so1tihe
reaction is advantageously perforned” using
inesd] rentthenesacttiont heWn e thihen SOMTG#I@:’C tilsengbl R@?ﬁﬂl@aﬁétf
1fidd S 36hy dd HhEedo RS A0 g-B8-LAe BRCLLAL I 0888t
or sol Vent s suc ol's (e.g.,
suaretdmmgh et Hamal poiniprlqgmmaern@rstnels li%riBut yl

te% (5%?71 t eelﬁllz’gg%ﬁ%gggﬁf% glﬁ% opl%og:clﬁ\wgf%igg]%[thers

sucd‘l ey bhethfierethicet rdig’ﬁr;dfemlegﬁlycd,l 4:.lld1e©hﬁh egether and the

2-di ne ane, and th ik aroma
LU oA bon S A To R D, 2ee e Bbkferey e
etd i kehd saturatedohydratasdend veat gther@ey)cfl ahéxane,like are
hexane and_the |ike am des (e. c. .
PTH NFHEL hy"FlP%ﬁ?&ﬁalé NG dqsn%teﬁﬁ%%%yt afi g&r — 100 hx
pré@&@&@hwmﬁosfl@ohﬂ trhabcdetan tdedrakeye is generally

hal ogRna ed hydrocarbons_di chl or omet hane, chl orofot, a"
10@4r boROP € r RERF oAy, 120% ~di“€Rlor oet hane and t he

|i kedor @K Satrd reafBl by lusicrt ateaceliRy buBseatce Atfr

butyl acetate and the like), organic acids }({ g dl
xR ¢ 28 paldit SUPETARTY suahoﬁ.SoﬁP%SPA’ar&s gayeh Foxide,
phéggsr{dxlﬁ%r 9@5@5&&&%@, PRI danesyl tenkelAcud, angh ddia

ke, or a m xed sol vent thereof and t he

Chl‘?ﬂéézear éY§F@¢fé%lceaCW1 | e iFeagid ool TRROSEIGES acid,
—P&Rﬂ?’@sﬂgf oR: & heslgl nSyf‘I@J_rﬁw ptiofudeul ednst HtrRyeme
and the acfivity and anount of the catal yst to be
liksate iuseds (Figasefar| §UB0-ancs 1s10hAl pReFeYHH wE
r 50 The a e | er
ab%'ﬁ%c?'o 2052:6O n}efe?ﬁ%l%&%h; %EQBIH(%(‘?%rc mn ﬁ?d%ggenﬁéétﬂl )éLn mol
of catraopsd i( uséﬁhlSt heapt:e@suﬁe agfranyarangyenyi sarried out

I c
08 Sl 190 i, o eyt () compn. e
thdiaad Ingnsubb st idtuentrts Fleary tianprtedu@@dld@g sabfleetigrgtdon

erein.R6 is a h LOZ&IL 0
pr%?%‘?at% f ?geaa{ng]‘l dnsojl'ﬁentﬁ kaCht/lgon r eactl on&| hatF]lue(}:élsyl
etmaactdmgoprcmnpmmér( 1§ilymw'u rRtRBrj stea:riaylddogﬁtmrm,om 4-

th ndi fl | kyl
it 2 COREON AR ALLYLAL 00, 29801 CSher Bl
hydiidf(ﬁe)rbolﬂlst he. preseneenef wohase, Iheerd kyldathaglagent

is used in an am)unt of about - nol
saatblaﬁedlh@dm%rms (feb 1 LD AeBRp Qg e f S ke
gr eNmT:F&ﬁ\ethymfgﬂﬁbrﬁilctéa,S&$N8@ﬁﬁét&h§lsedthe,
h drOXI e, potassi um hydroxi de, may,iesiu dr oxi de
e AP S PEPRBSO DS ¢ LS31 86 A s 13bt SodiIrEbar Eahat e,

hy @S ASSHHE qer@on@&m@@&h@ma&% beRab Lo &, CicHbon
carbonat e, sodi um hydr ogencar boratg, fbe |ike, or gani c
el 5B

teprpadrlogieh, ab 21dEPRPFant RIS dinds 6BF opyier hyaRPREdes

tc,!;i bgﬁﬂde@ﬂgm s I3 QRe XML BtV ML RS, t HY i @k Neor a mixed
di met hyl am nopyri di ne,

sowwtdttrlrmrh Faanid ithe, Likeeaty |plgferpbilme, Thapreaction time

iR E0s e (LGN My v me

4. 3 01- 5-nonene, 1, 4-diazabicyclo [ 2.2.21octane,
1,8-diazabicyclo [ 5.4.0 ] -7 -andecene and the |ike,
met al al koxi des such as sodidm net hoxi de, sodi um

et hoxi de, potassiumtert- 5 but:oxide and the like,
al kali nmetal hydrides such as sodi um
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hydride, potassium hydride and the |ike, metal am des
such as sodium ani de, |ithium diisopropylamn de,
l'ithium hexanethyl disilazide etc., and the |like can be

“K?E@?%ﬁﬁﬁd' The base is used in an anount ofreggﬁkwﬁwgus

nol, preferably la about 1.0 - 2.0 no per
reactiBh ©émeonpayadig |dencFhilsyr@&acti 8009Cs ndeartiyeo$sty
1500Cperfolmed using a solvent inert to the reaction. Wile
the solvent is not particularly limted as |ong as the
r eagbb O prvacepdsan farscekanplodicesbbyeneackinth cegpound

ethers (e.qg., diethyl eth did i
) Gy Safror Ll el AR08y L hele oreno
ester}, 2ofli dRihoxyat haaenandrthefditkeg)e, aromathcl

hydr ocar bons

e, g., benzene, toluene, h
ortnoptREY o SREUTACHLRY (PRLAPOBRR e Byerohaane,
carbo%ﬁﬁfﬂ?féﬁ“éxbﬁ@léjkﬁétrdﬁ@tﬂéSyéthqpa and the like can be

N, N-Q et hyl f ormani de, N, Ndj net hyl acet am de
mentiRgginot YA FHOSBNGFVE (45 ARTAS. GHPTRES ReJer oLy used
in amhakegepatedavdr ocarbon® @ely. preficfbayoartiiarie,0 ~ 10
chl orof orm carbon tetrachlogide, h2-chhIorerP%p%
ut,

mol, @ed Lheo}ike omRPERY | €5)(e. G0 BRAT O L 1P BT

for %%%%Eh%?i6§id Ge®Rdat heidd kehrisy] foxiAesd(@sng an acidic
Imethyl sul foxide and the |ike) and the |ike r.a,.
substrineed goheidmd ehetedduariderehe FikdDs d1pPef e?ﬁé‘g]r%.atlon

by héggihg Egeéééﬁﬂ%gﬁgeugf&tﬂéﬁ%o&ﬁéaeﬁiﬂkﬁﬁ&n@bmgeﬂﬂ dheising
reagent and solvent to be used, it is generally 30
a so]{nemt ind8t Hrq tpeeferablan-30WALAB He SPEatt | U
I enper at N n I - 20" - n
roce LGURELT, B ETSARG 0 28, i B ropesiagotoveree
such (Reathicon DY.q.\W 160771 48868PCHLI Fo2OTr 065685, diphenyl

etheéf%%g%ggggdggfé%éh,rE?}Jéﬁéggﬂé,zﬁsELWHmeHWd&yethane and the
like), aromatic hydrocarbons (e.g., benzene, toluene, xylene and
the like), saturated hydrocarbons (e.g., cyclohexane, hexane and
the like), amides {(e.g., N, N—-dimethylformamide, N,N-
dimethylacetamide, hexamethylphosphoric triamide and the like),
halogenated hydrocarbons (e.g., dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichloroethane and the like),
sulfoxides (e.g., dimethyl sulfoxide and the like) and the like,
or a mixed solvent thereof and the like are preferable. The
reaction time is generally 10 min - 100 hr, preferably 1 hr - 24
hr. The reaction temperature is geneially 0°c - 200°C,
preferably 40°C - 150°C.

For cyclization reaction using an acidic substance, for
example, an acidic substance such as phosphorus oxychloride,
phosphorus pentachloride, phosphorus trichloride, thionyl
chloride, hydrochloric acid, sulfuric acid, polyphosphoric acid,
p-toluenesulfonic acid, pyridinium p-toluenesulfonate and the

1ike are used. The acidic substance is used in an amount of

67
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cyclization /CM A; 1. 1LP, .klcyclizationd4 1.3;

(xr, E) Conmpound (XVlI-a) wherein mis 1 can be
produced by reacting oarbanion, produced by treating
nitrile wwth a base, if with conpound (XIll) to give
e@mmpoungdsog Xl V), and then subjecting conpound $&i/Yod7062645

a dehydrat.i on t
abaifrolts %OM@ggﬁfP%gfﬁab&@gunﬁpound (?b/) c%,l VelryRé mol
%H{PVI g (M) [ RnisMNledeti6n( 03 gadva@ﬁ]agabds]:prqg{mjiéd S

R9: - NR2P3, wher ei n h
Wl’fd@ﬁltnéﬁl‘é%’ﬁv@r B@ﬁfﬁauﬁd"l‘% ngcaig‘%/ I g-‘r?t ﬁﬁ“ﬁeﬁeaaéhe?n L

the 1AL Ent SQUBIL10L3 £ BEX14H1E Qfmisanerss lo'ﬁljeag’;llth'yé akiofhion
reaction and dehydration reaction can be carrie

praneedspeftodEinmlear SpEVeHE FBERRF fSORSFPodbicd ng dle%yl
etl‘i:eq:r,rpayfgolgfgpyla)etfnﬁﬁ?m GPHeYNde{dy,. tetrahydrofuran, 1,4-

dioxane, 1,2-dimethoxyethane and the like), aromatic
hydrocarbons (e.g., benzene, toluene, xylene and the like), ‘
saturated hydrocarbons (e.g., cyclohexane, hexane and the like),
amides (e.g., N,N-dimethylformamide, N, N-dimethylacetamide,
hexamethylphosphoric triamide and the like), halogenated
hydrocarbons (e.g., dichloromethane, chloroform, carbon
tetrachloride, 1,2-dichloroethane and the like), sulfoxides
(e.g., dimethyl sulfoxide and the like) and the like, or a mixed
solvent thereof and the like are preferable. The reaction time
is generally 10 min - 100 hr, preferably 30 min - 12 hr. The
reaction temperature is generally 0°C - 200°C, preferably 0°C -
150°C.

Compound (VI-a) can also be produced by reacting compound
(IV) with thiocarbonyl. As the thiocarbonyl, for example,
potassium O-ethyl dithiocarbonate, carbon disulfide,
thiocarbonyldiimidazole, thiophosgene, thiourea and the like can
be mentioned. To promote the reaction, the reaction can be
carried out in the presence of an acid or a base. As the acid,
for example, inorganic acids such as hydrochloric acid, sulfuric
acid, nitric acid, hydrobromic acid, phosphoric acid and the
like, organic acids such as acetic acid, trifluoroacetic acid,
oxalic acid, phthalic acid, fumaric acid, tartaric acid, maleic
acid, citric acid, succinic acid, methanesulfonic acid, p-
toluenesulfonic acid, 10-camphorsulfonic acid and the like,
boron trifluoride ether complex and the like can be mentioned.
As the base, for example, inorganic bases such as sodium
hydroxide, potassium hydroxide, magnesium hydroxide and the

like, basic salts such as sodium carbonate, pota551um.carbonate,
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carbon tetrachlorlde, 1,2-dichloroethane and the like), nitriles

(e.g., acetonitrile, propionitrile and the like), sulfoxides
(e.g., dimethyl sulfoxide and the like), esters (e.g., methyl
acetate, ethyl acetate, butyl acetate and the like), ketones
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including cyclization reaction. can_bhe
soloeenti sberral Bpdathet hbee IR PAFT %f& gedsﬁhe redotion

%?EH@Q don ( cuﬁungai X e use
tm%'ro%%%gg? Il %gnmkl)e%ﬂar ggﬁggiégby subj gf:stil:lw borr&;%ﬁd e
is (@évilelr)allm ¥ geini es16f Trl”ea@ﬁfﬁgﬁr%qjeﬁbf} H?cfugg

glization reaction. I r gacti onge€a .
By T oL TS P et hod @o?%?sﬁﬁ%?%@c
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mentlonéébStlgagh darbambyl,(¥%r example, dimethylcarbamoyl

chloride and the like can be mentioned. To promote the
reaction, the reaction can be carried out in the presence of an
acid or a base. As the acid, for example, inorganic acids such
as hydrochloric acid, sulfuric acid, nitric acid, hydrobromic
acid, phosphoric acid and the like, organic acids such as acetic
acid, trifluorcacetic acid, oxalic acid, phthalic acid, fumaric
acid, tartaric acid, maleic acid, citric acid, succinic acid,
methanesulfonic acid, p-toluenesulfonic acid, 10-camphorsulfonic
acid and the like, boron trifluoride ether complex and the like
can be menticned. As the base, for example, inorganic bases
such as sodium hydroxide, potassium hydroxide, magnesium
hydroxide and the like, basic salts such as sodium carbonate,
potassium carbonate, cesium carbonate, calcium carbonate, sodium
hydrogencarbonate and the like, organic bases such as
triethylamine, diisopropylethylamine, tributylamine,
cyclohexyldimethylamine, pyridine, lutidine, 4-
dimethylaminopyridine, N,N-dimethylaniline, N-methylpiperidine,
N-methylpyrrolidine, N-methylmorpholine, 1,5- .
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hexaﬂldi(ﬂ:iiyﬂdﬁ.!sila}iﬂd@r bde amel tihe,1brbakis; Wtihdanys sidiorisde,

i, Xture hereof . and the.ijke .can_be nii oned.
meth g Y TG S OBHET SSSBHEY h SR e BF about
butyﬂ-lilth]Pﬂ;OQtdml ,agar eherniieyy cabone ertxionkd. nothe per 1

. .ol of conpoyn ). To pronpte the reaction, the
TR S Y B S et R LT TR N
amoufs dfhenbase. . of or 1bb exenplerenabypnimourases suth red,
sodi_ um_hydr oxi de, {}ot assi um h\édro i de, .nmagnesi um
per hyRfrloRf dePHRFPChd IV ke, THaGCe Isar t e SudH g§e§ojcﬁﬁrﬂ

amoulS@I2088LE: (PAt aSSbuMERS harFkeabTEHHsALCar horal ® mol,
cal ci um carbonate, sodi um hydr ogenca,r bonate etc., .and
per } el PlecemmPBE feht i onbilS TRASTHACH GAVpETageously

carr By arkageousiyy seatehedoPUlsiWgt ROM1vent inert to the
reaction. While the solvent is not particularly limited as long
as the reaction proceeds, for example, solvents such as alcohols
(e.g., methanol, ethanol, 1l-propanol, 2-propanol, tert-butyl
alcchol and the like), ethers (e.g., diethyl ether, diisopropyl
ether, diphenyl ether, tetrahydrofuran, 1,4-dioxane, 1,2-
dimethoxyethane and the like), aromatic hydrocarbons (e.g.,
benzene, toluene, xylene and the like), saturated hydrocarbons
(e.g., cyclohexane, hexane and the like), amides (e.g., N,N-
dimethylformamide, N,N-dimethylacetamide, hexamethylphosphoric
triamide and the like), halogenated hydrocarbons (e.g.,
dichleromethane, chloroform, carbon tetrachloride, 1,2-
dichloroethane and the like), nitriles (e.g., acetonitrile,
propionitrile and the like), sulfoxides (e.g., dimethyl
sulfoxide and the like), esters (e.g., methyl acetate, ethyl
acetate, butyl acetate and the like), ketones (e.g., acetone,
methyl ethyl ketone and the like), aromatic organic bases (e.g.,
pyridine, lutidine and the like), acid anhydrides (e.g., acetic
anhydride and the like), organic acids (e.g., formic acid,

acetic acid, propionic acid, trifluoroacetic acid,
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like, thionyl chloride, and mixtures thereof can be mentioned.
The halogenating agent is used in an amount of about 1.0 - 100
mol, preferably about 1.0 - 10 mol, per 1 mol:of compound (VII).
To promote the reaction, the reaction can be carried out in the
presence of a base. As the base, for example, inorganic bases
such as sodium hydroxide, potassium hydroxide, magnesium
hydroxide and the like, basic salts such as sodium carbonate,
potassium carbonate, cesium carbonate, calcium carbonate, sodium
hydrogencarbonate etc., and the like can be mentioned. This

reaction is advantageously carried out without solvent or using
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propanol, tert-butyl alcohol and the like), ethers (e.g.,
diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the like),
aromatic hydrocarbons (e.g., benzene, toluene, xylene and the
like), saturated hydrocarbons (e.g., cyclohexane, hexane and the
like), amides (e.g., N,N-dimethylformamide, N,N-
dimethylacetamide, hexamethylphosphoric triamide and the like),
halogenated hydrocarbons (e.g., dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichloroethane and the like), nitriles
(e.g., acetonitrile, propionitrile and the like), sulfoxides
(e.g., dimethyl sulfoxide and the like), acid anhydrides (e.g.,
acetic anhydride and the like), organic acids (e.g., formic
acid, acetic acid, propicnic acid, trifluorocacetic acid,
methanesulfonic acid and the like), inorganic acids (e.g.,
sulfuric acid and the like), water or a mixed solvent thereof
and the like are preferable. The reaction time is generally 10
min - 50 hr, preferably 30 min - 12 hr. The reaction
temperature is generally 0°C - 200°C, preferably 10°C - 100°C.
The amino group of compound (VIII) may be protected with a
protecting group when desired. As the protecting group, a group
represented by P? or P [wherein P? and P° are the same or
different and each is i) a hydrogen atom, ii) formyl, or iii)
Cis alkyl-carbonyl (e.g., acetyl, propionyl and the like),
benzoyl, C;-¢ alkoxy-carbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl, tert-butoxycarbonyl (Boc) and the like),
allyloxycarbonyl (Aloc), phenoxycarbonyl,
fluorenylmethyloxycarbonyl (Fmoc), Ci-10 aralkyl-carbonyl (e.g.,
benzylcarbonyl and the like), Cip aralkyloxy-carbonyl (e.g.,
benzyloxycarbonyl (Z) and the like), Cr-10 aralkyl (e.g., benzyl
and the like), trityl, phthaloyl or N,N—dimethylaminomethylene,
each optionally having substituent(s), and the like. As the .
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by a nmethod simlar to the conpound (XXI) can be
met hod for producing to conpound (1V); conpound
(xxil) can be produced by a nmethod simlar to the

wdBhLhodefor produci ng conpound (V); conpoundpf¥Xdsa -

(ggu pro_g&ced by a method sinmlar to the met hgg forbm@d13

substﬁmgntt gb wofpeuhdt {Mierd)s; sebpprrMd{TRXPYENEhn H&alogen
produced, by .a Met | m ot hadaf i

atom (esduéi nlgu c%lr{ﬁduﬁgf%ﬁe{g EQ:EL)%1 C%Wh%u%%( )%j(ii/-%e clé}# e%é

Ci-s dgducetbdyyla (Rethpdnstihvilcarbenyl heetetlhagbemy-L,

produci hg_c ound. (Vi -h).; ¢ o) : c b
oty g HEEN B A eChES) s HTSr 18 The HethGd rar -
mentﬂﬁh%gqclgﬂicﬂﬂﬁﬂumﬁ M ) mecofrpoetid (TRRVPEPteeinitse group

produce a met hod si mal ar t t
can Ry dek& Pﬂ@c%% Mo Gnﬁ‘eg}ﬁo‘il{ Kil gbgga%g'b e@o prjp %33%’3%6 'bythae
meth{%%%%%%rib@&'%%ﬂw&gfﬁutﬁﬁﬁxsum@poandeQ90anp@ﬁpbuw@ Groups
. X) can (M -d), coppound to the method for
s olfﬂaéﬁl?cé@iny?e%lls'rr@tdhgﬁl'si Y%hﬁogotrﬁewehegﬁeoeél *fof Ber G.
M. wRrOdueingneompeund (Xl -a); conmpound (XXX) can be

Produced by a nethod simlar to the ne

hod
2 00EEAgd0 8 BELR 3 P200 7 ¢ 0BDEHS S0 P%F%ﬁ‘ﬁ%ﬂf‘r’g Cg\é%%%%d
wvirfxdaen aRdosprmountt (1) Trean-cbetpendue egbryaalyetdoded

simlar to the nethod. for producing c ound (1) from
out pongwupdeexnty .of € Preact A% :t?leHbﬁEgr Rg%p §’ﬁa5?£%1)\|

inorganic bases such as sodium hydroxide, potassium hydroxide,
magnesium hydroxide and the like, basic salts sugh as sodium
carbonate, potassium carbonate, cesium carbonate, calcium
carbonate, sodium hydrogencarbonate and the like, aromatic
amines such as pyridine, lutidine and the like, tertiary amines
such as triethylamine, tripropylamine, tributylamine,
cyclohexyldimethylamine, 4—dimethylaminopyridine, N, N-
dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N-
methylmorpholine and the like, alkali metal hydrides such as
sodium hydride, potassium hydride and the like, metal amides
such as sodium amide, lithium diisopropylamide, lithium
hexamethyldisilazide and the like, metal alkoxides such as
sodium methoxide, sodium ethoxide, potassium tert-butoxide etc.,
and the like can be mentioned. In addition, the reaction can
also be promoted using a metal catalyst. As the metal catalyst,
a metal complex having various ligands can be used and, for
example, palladium compound [e.g.: palladium(II) acetate,
tetrakis(triphenylphosphine)palladium(O),

dichlorobis (triethylphosphine)palladium(II),
tris(dibenzylideneacetone)dipalladium(O),
[2,2’—bis(diphenylphosphino)—l,1'—binaphthyl] palladium(II)

chloride, a complex of palladium(II) acetate and 1,1 -
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R&WK Fe PEO OF conpounds (V), a conmpound wherein R6 is

al kyl can be produced by subjecting a conpound (1'-a)

wherein. R6 is a hydrogen atomto an al kyl ation

reaction. The al kyl ation reaction can be , carried out

YR $H&1€8%e manner as in the al kyls ion reactT@HIRFPO7/062645
bi SIRALAG1 §HIspMIEH S EL R-dr% , aahy dfiregenkal pivi ddRaaebpsund

g}ﬁ% g{%a oﬁggnafl on 71Th (--b) Fe?? Rgfg --C(4 ___p
[efﬁ)bsﬂiletiﬁ@kﬂo% triphempbpmpsphige) mickel (a1 " ckie.

bl!%gfﬂl@ﬂ91ﬁﬂggﬂhune)niéﬁbl(II chloride,
bis (triphenylphosphine)nickel (II) chloride and the like],

rhodium compound [e.g.: tris(triphenylphosphine)rhodium(IIT)
chloride and the like], cobalt compound, copper compound [e.g.:
copper oxide, copper(II) chloride and the like], platinum
compound and the like can be mentioned. Of these, palladium
compound, nickel compound and copper compound are preferable.
The amount of thioamide (IX’) to be used is about 0.8 - 10 mol,
preferably about 1.0 - 3.0 mol, per 1 mol of compound (VIII).
The amount of the base to be used is about 1.0 - 20 mocl,
preferably about 1.0 - 5.0 mol, per 1 mol of compound (VIII).
The amount of the metal catalyst to be used is about 0.000001 -
5 mol, preferably about 0.0001 - 1 mol, per 1 mol of compound
(VIII). When a metal catalyst unstable to oxygen is used in
this reaction, for example, the reaction is preferably carried
out in an inert gas stream of argon gas, nitrogen gas and the
like. This reaction is advantageously performed using a solvent
inert to the reaction. While the solvent is not particularly
limited as long as the reaction proceeds, for example, solvents
such as alcohols (e.g., methanol, ethanol, l-propanol, 2-
propanol, tert-butyl alcohol and the like), ethers (e.g.,
diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the like),
aromatic hydrocarbons (e.g., benzene, toluene, xylene and the
like), saturated hydrocarbons (e.g., cyclohexane, hexane and the
like), amides (e.g., N,N-dimethylformamide, N,N-
dimethylacetamide, hexamethylphosphoric triamide and the like),
halogenated hydrocarbons (e.g., dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichloroethane and the like), nitriles
(e.g., acetonitrile, propionitrile and the like), esters (e.g.,
methyl acetate, ethyl acetate, butyl acetate and the like),
sulfoxides (e.g., dimethyl sulfoxide and the like), sulfolane,
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hexamethylphosphoramide, water and the like, or a mixed solvent
thereof and the like are preferable. The reaction temperature
is -10°C - 250°C, preferably 0°C - 150°C. While the reaction time
varies depending on compound (VIII), thiocamide (IX’), the base,
metal catalyst, the kind of the solvent, the reaction
temperature and the like, it is generally 10 min - 100 hr,
preferably 30 min — 50 hr.

Compound (VI-d) can be produced by aldol condensation
reaction of compound (VI) with an aldehyde or ketone derivative
to give compound (VI-c), then subjecting compound (VI-c) to a
reduction reaction. Aldol condensation reaction is performed by
a condensation of compound (VI) and an aldehyde or ketone
derivative represented by the formula R™COR™ wherein R™ and R™®
are the same or different and each is a hydrogen atom, a
hydrocarbbn group optionally having substituent(s), or a
heterocyclic group optionally having substituent (s), in the
presence of a base to give compound (VI-c) as a single
configuration isomer of E isomer or Z isomer or a mixture of E
and 7 isomers. The amount of the aldehyde or ketone derivative
to be used is about 1.0 - 50 mol, preferably about 1.0 - 5.0
mol, per 1 mol of compound (VI). As the base, for example,
inorganic bases such as sodium hydroxide, potassium hydroxide,
magnesium hydroxide and the like, basic salts such as sodium
carbonate, potassium carbonate,'cesium carbonate, calcium
carbonate, sodium hydrogencarbonate and the like, aromatic
amines such as pyridine, lutidine and the like, tertiary amines
such as triethylamine, tripropylamine, tributylamine,
cyclohexyldimethylamine, 4-dimethylaminopyridine, N,N-
dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N-
methylmorpholine and the like, alkali metal hydrides such as
sodium hydride, potassium hydride and the like, metal amides
such as sodium amide, lithium diisopropylamide, lithium
hexamethyldisilazide and the like, metal alkoxides such as

sodium methoxide, sodium ethoxide, potassium tert-butoxide etc.,
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(") R2 of compound (IF) can be introduced by
reacting conmpound (I' -b) wherein re is a hydrogen
atomw th a hal ogenating agent to gi ve conpound.

(I"-0) and then subjecting conpound (I'-c) to a 6

U2 EHISEIEbst i t uent exchange reaction known pRET/ER007/062645

.ané%g%e QEEQQ%HP @dméﬁtloﬂ531 benLnifoduced bye nead ikbdbe

compoun erein R4da 1s a hydrogen atomwith a
usetcall@gehatt rig Oageﬁt 0trolyi weredonpotndbOrt- 8)0 and thapl, per

1 n%otiblo%cawg%@g@%pd (4n 03t 90R, d@asglcgﬁlgupéaeggé%at

exchange known per se. ound
alyning dangbe IOt Abdutes Baynameé@ctlmngect@rypé@ﬁd Kkt Jf pnd the
. wher ei.n, R4 is ah hal
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the aipatind €d 'be ugaadtbs aahiem rleg sum iat, upnefesadiangbout S

tion knawn al on. and
g sgg&ltu%?ﬁ ﬁ nﬁ%m?ouéicdtl Ji can l@ %gggﬁrﬁe out by
adxaarrﬂ%itghedssy rpdr&brm@dtmmtahedl{rmt pm(ecn‘tcttmgl;hef greaction.

ound I--- fromco n 0
thleepngl@eﬁ?i%e ltsh% ﬁ-fﬁl&ul jekithe § ]Sonn%r%% i%glg
reéﬁtﬂ#?fpB@&béﬂ%QvﬁorOéxé?pﬁﬁ ;U sbheeeod ,suafhi ah chdHan nedg.,
in the reaction_steps orthe rod t|on of

metfgodmeRt PHifdd ¢oRp | )prgga%o ovErtch ‘ﬁ’b@ur?&cogﬁa
andahebe; used asneasstargi ngimaheli ethaf, theseprpoundtabr,

the present invention. O these referal
dlgqﬁﬂx}dgtggr, tetrahydrofuran, 1,4-dloxane, ? S_conpounds

dimtesttBule GhiVdr0m8 EhE Ndenol 5 Avabt 1c I exazekbény| iden,
et hanani ne, WD 2007/ 148808PCVP2007/ 062645 2-

ber(zzan@et hyluner- gyhoae 023 15he 1adeho JaFuratay hydegjcarbons
O%az Q:lyclghe%lriedefl@);%é‘aé’rﬁfnt@l% 12ke{ 2- an(l@eah@ayaj butNy o)

hydr o- 81-1- i ndeno[ 5, 4-d] [1,3] oxazol -

dﬂ%ﬁfdféﬁépn@t‘mam Neglimethy (epeiarhgt - é@@@?h&}m@h@@horlc

3
trizg}ﬁ?izéoahé é‘héj]ll[k% ]Eéfc%%er%ﬁ%:dngg%%éﬂ[dr%%ﬁgi @% f;@g?moy(gl

dl@loromythemmamﬁcpnef ormarraspponc abtyadeonigef ot m-
dléﬁh f%%&haﬁg é%d§%hg like), nitriles (e.g., acetonitrile,

propionitrile and the like), sulfoxides (e.g., dimethyl
sulfoxide and the like) and the like, or a mixed solvent thereof
and the like are preferable. The reaction time is generally 30
min - 48 hr, preferably 30 min - 5 hr. The reaqtion temperature
is generally -78°C - 200°C, preferably -10°C - 150°C. 1In
addition, the compound can also be produced by dehydrating an
aldol type intermediate obtained in the presence of a base such
as lithium diisopropylamide and the like, in the presence of an
acid catalyst such as p-toluenesulfonic acid and the like at
room temperature to under heating.

The reduction reaction can be generally carried out using
a reducing agent according to a conventional method. As the
reducing agent, for example, metal hydrides such as aluminum

hydride, diisobutylaluminum hydride, tributyltin hydride and the
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these groups may be protected by a 5

8’1"%7(1’338£§ner ally used in the peptide chem sflfé;bﬁﬁ@wt%&zgh
like,2methk dydﬂdtaht&nﬁ]&&e cotnpeundd ectchc eapeedidiican be

obt ai ned by renpvi t he tecti ng.; gL oy ecessary
CYanOé’PF@PY‘?IWéier'eQE‘fbr%ngﬁ Bgﬁg??%onhyan %én%é]%ngf t hese
borohRHet 8§} | 1@@&ﬁﬁu@m&nunb eydpedé armedhebyi ke métdredeknown

per described. in 'Protect.i Vf %PﬁleO (bor}:%o%ora W
complgreE nBuCIPEfe POTENM teF@WHECF FRE! CTRBIZdhfigirati on

dmet'h?@ et e Qe thgpadoramenticonede, A1 ]dy)lborzﬁﬂ@@()slﬂ:&}n abe
1Solc.ted and purified by, for exarrp g conv tll onal;,
thexviBpanaei GH SHEBNLPRTRN? ASCekDP okt Fon CLo8Tans, T

as zi %Cr%ﬁ&rﬂﬂdnzai:hﬁn'll%ﬁtdnhl @héonlkélhraQHBlﬁgﬂéﬂﬂly &nd ’
th when i sonerization occurs, V\lgereb a pure, .,

sodiurpnpothEIe &t ché/ bt Dkt GENOPA2 o dief TG0/ EAP iz EACofRe

like %Iatn ? brb@nﬁ%l?lgdmyﬁ?@ RRRt 6 e h:%@hbmﬂg apdrtt to be
catalys transition netal conplex, netal cat aI h

used riadbparospedieds dateiyisied pRECHI IR AL PENHY ‘the
stron si G Ga ang t hechhke,acear fdeng tigydhiee,

reomcmtgho% ‘ggsc%l % égﬂnﬁfsil n%\?l Eﬁgn Kagaku Koza (l\klglw

the rtpar hpeéntdd cOhpiEstTynICOmcs e fhe iprangq Copplens fthes3

(edited by, th Qc dapany. 29i kken mo1,
alkylQOTaRG Rbza' (%ogggg}é&?&no épgg%ﬁeg% al Cheni st (r%% Aﬂoh
prefeEda,b,lyVabout'l.g), 5pp. 52@8L 2 ey édinpédobyEpeuthefY €t The

007114890RR 1 5.dapam mMrdh
T e
redu€OidrgSpONEE Ngaaute alsomerl.dan BE obtaiprederyiply eabout

compound (1 er eoi Songer . de end| 0 ng
1.0 ‘of5'ton§‘°%ub%% &Elﬁi % ot OB G gglgoneri%?"fsg?%g%&i
advad &fcsli Xpai @ rikar esingre seﬂwenpaswj: ite the pe@@‘enmn
invention. In the abov

e: eactio e
Whilgtidice sge¥fieds é’ﬁﬁpBﬁﬁﬁl%‘%)arclgn bugl%efcg ucgaﬁé &8 fFown
reactWH Yrpsksds deﬂwrotegainpp@, aQyleat sosucte act |a¢nphols (e.g.,
al kyl'ati on reacti on, idro enat i OE rea t| on iglg}%lon
meth@ t ie5hane bdcEr6R2Pehct S O CP2RPhon al PRkt anst o
and 826 d]_ 110, OB+ 194k tiet, Qentdi&r@gclé&nge r@aictdpanpyl ether,
conduct ed i ndi vi dual |y or by a conbi nat %n of two or
diphemyle ethereotct rAReSE O BARE Can*BRecarried out, for

%EER:J LiQel hea rattad degesddremnisn (Shiyn,
dlmegﬁ t%ﬁa cclﬁjddé%gél ﬁlsew EIlEx eri mentgal Chem. str .
benzEoelr mueuetsxylﬁleaﬁadzshf Heed ﬁ§tP¥r%t€t§1@ﬁﬁq6§Farbons

(e. SOCc ectlyohggcrlﬂ%pg@xa rd ahgetllaé kﬁ.ke amld@n(féQldﬁd ﬁll)]—

dean“be 150 purified by a "known neans

dlmeeummanpuasew stfeéhyla@@m@rﬂenabﬁwewl@@ﬁﬁphorlc
. ract racti l I bl @&
trlal@b Ver's 4 %ﬁé g‘:Jf}?/eg)t a%\r%?a ?E%Léé rdyrgt(rlgrilbl Zat) on.
dlchmbfmmreapmylmm Eakeon tetraChiLPrJa@ﬁ“fpéLu@d (1) is
ed as re na Lan be.converd,ed  BLO4,

aichloHEeTHES SATt U A WAL nACRREU BeF S5 B g
acetaedg&i@atﬁmpahm @m‘:,d camyél setogcdtiiccappdund (1) i S

obtai ned as a,salt e canver d' t fry
methﬁB?ﬁﬁl:b?ona'Lﬁotaﬁéi? ‘Hé%%d %g?F q_aer a‘ﬁ? hollc’lgk%o%ﬁ per “se
mlxeef s817ad fth@@éb@rhrtchmotlke are prBferebmeuﬁﬂll@E) thay

be used as a prodruo. rodrug of th OFPOLN %% be
reaCﬁEanstJanQ:dI%éBﬁddWﬁrﬂJrnl OEOE]@%ﬁeeac?eP ?’ﬁ Zpound ()

Wth a reaction due to an enzyne, an gastric acid,

etc. under the physiological condition in the Iiving
body, that is, a conmpound which is converted to the
compound (I) wth SO oxidation, reduction, hydrolysis,
etc. according to an enzyne; a conpound which is
converted to the conpound (1) by hydrolysis etc. due
to gastric acid, etc. A prodrug of conpound (1)
may be a conpound obtai ned by subjecting an am no



10

20

25

30

WO 2007/ 148808PCl AP2007M562645 al kyl ati on or

phosphoryl ation (e.g., a conpound obtained by

subj ecting an am no group in conpound (1) to an

ei cosanoyl ati on, al anyl ati on,

pENnoyl/ mesosocar bonyl ation, (5-nethyl-2-o0xo0-1, 3RCT/JP2007/062645

dlox l en-4- carbo 0 -
uS&Cst - hﬂ?%lr%?%rggg‘fyhfl gnn 5 g%% ﬁeﬁg%ﬁ%%ﬁooﬁun >0
hr. pl vakoyé Qocyinet Iayinpéﬁmmndst@esmmlwyat-rzom -e100%G, a
mpound_obtai ned by subjecting a hydroxy group in
Pret,f@ﬁﬁei]ﬂﬁd Cy B9Sn acyl ation, alkylation,
phoaﬁhéaaiaidrgn c@ﬁ\p@ﬁfcﬁt IV(IHCQ ecgn aJEBOCbRpD@Kﬂld:QﬂJfOQ’I aed

y subjectin dr ax rou ound. (.
hydéé’@??fl %%rffegar%lﬁé %%;‘?ﬂstic %ff %3@58%?“5‘&311 +828010n,
foﬁO:eycahQYé{:\ta %gaiygﬁlfwnrﬁ%opaﬁiw mybloatrbon,, platinum(IV)
al anyl at i on i_met hyl a et car Ltc,
OXléiecoﬁ*ﬁB%dmch‘teév neH By ?EBJTEC‘F hy a{"ﬁg% %Ok pu%%d
Th&%EﬁBQHBdof | 9hd 288188t &fd becabe@n Hrabamidatd on z(oaogwt
rrEound obt ai ned by subjecting a car boxg rQup i n
fErpbundaPPYt 10 an39% YEithy FeeaEEFF 5% &OMBRS H%h&@c
Vafi%tu%r h&&fé&érp%ou%lé@oamtﬂaw peSt&d flln@,%te!a@nof gaseous
nmet hyl ani nonet hyl esterification, pival oyI oxynet hyl

hyct:@@@pl fi Bat ik “hehesait BRG] oxierhy agdter FEYH L on,
foxgrlé Lhal Egygtﬁ%a%n'oﬁﬁ.&ﬁ‘tf&?waté5 B4 hwh Aroe¥Bidatds, hydrazine
I oXpl en-4-y esterification,
and yrdleohe kg ax§ cwedonviies pouast ef £he AMdERIgRSource to be
usdlFt I%ylagghgaild)rl’ l@tﬁ%i ?&f Iﬂ'gbh. Kooy, @f t@ﬁﬁ@nol per
corpounds can be produc from corrpound ( ) by
1 mgt ldd ckmpwmpeivIise) - A Pricdragctben conFeiRat %9130%&9{
per; o&:ﬁnegle IS%I?LVE + CO{NRS %gdthgt P £AMREUNART ) i4REeE

o?og?cal condrtion, such as those descri bed
soiV‘edt‘éAEDth\hmcaJ}ééth Ele (@eve\bbbmm, gfthanol, l-propanol,

Phar maceuti cal.s ec
2~BF 9F§3°19 % ’ﬁflbhf&té’% !L% hci—JllD%@AS\Rg }-%géé % éﬁscgerfpgound
dléﬂwymashesomﬁmobyhsemmn calllpheuymretk@@fer eoi soner,
|t|o i soner,..rotatiaqnal j.so e
S P Saher b GHACHTR U se -5 Lo BnCs e e, 30Ke)
ar&mwﬁg'd(cba:arﬂ%ﬁfs exagpl esensheer, coopotn &y)ehasarxh the

ptical isoner, an optical sonmer separate
1 P et e TR eo s BRBB RS B FHE. BORBBIAAN LTy 2nd the
11 dhesendiSeREN S, £3N We-ebtaimadamanndepandent product s

by a synt hesi_ s rreans or a separation ne g
GipHHEABEOBAE DI007H e LG C e AT, “Ba PaR R
ha%ér?a‘i‘:te'do B&/dﬁ@éém%n%h ren@t ogiiaphroheenatsd, akchilzabfam,

and the Ii , optical resol ution. nEtht?thn(l .
cam@rctﬁezmaphit@ac%t 3l Proaghlnrosthensl 229l l { hogrganic

ac:.&@t(% %OHPEO%@%J.@nda&Q@l& 'd@.)d apdopenid keikpown
pe . he corrpound ) rray be a_crystal, and
trbf)htpravasileﬁgbea@fci/rsﬂﬁlthé]ﬁ@s@r ig) Sfist by ¢ike), Ssters
< &fco d u obuthe M8SeRL and th
ﬁ\/e%l%%ﬁﬁ &lﬁg%%’%e gg?bée‘@ep@t)fuc%gk y crystal Ialnzat |%n
ligecondl riget dike ystmlal nzaed ornstiodbekpoivinseithgelike are
ou b at @oeﬁﬁ )
A i Nl oo S 4
praféciblar gtentonpadiséd . | nTmaerecantp@untieI@p?rature lS A
conpound | abel e Wlth an ope, (e. 1
geri?%ail]éhd'ztoh% T |]‘% Ci §6a§§1¥50 assgg Sn {’qﬁlfg oS _
re£OHUAG me( kf)irleé.ﬁiependlng on the kind and amount of the

80



10

15

20

25

30
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07/ J43898RGCT) PROST1Q62645msy e O -6)) etah ag) ,orshiihed
e \%gr sl eep di sgrder,. i rregul a? sl eep-wake pattern,
as a gehayedi siwssp ophaselsyid ofeisaavancedsSsteeprPhase:r tor
exam Sﬁér)déoggm Ny 24houL sl eeR- wakerSyndrore @ndnt beh be
ke, paﬁasonm S, srlleepl i sorder associated with
mentiioneer nalheomiggyidhi &ssashisdpdensaeny: ofchbenfcl-0 — 10
mol, QUBFLUCH YL pulmangry disease. pdt ZNGPLESohSaase. (v1)
* Parkrnsom s di sease, cerebrovascular dementi a,
As tiecbhzephfeniexargépr essian alénxiety Fvsly s 8Pdivhsomi a
and the like),  .neurode rative_ dis €94 th
methozt ey oS YhEhtT A O*AR %he}?o ﬁ%%sg i gee]g%e, ggz?ﬁién%on' 5
like diag®ase, m&reutizidel ded akolh disseaseym emrotidephpetassium
lateral . sclerosis S),. Huntington's dise e
hydrigs ﬁBgeF]%% e H‘@Béke%r%ﬁc{e' n,Sucr:r%I?? ple sc gl?lgg?’s ](lﬁé“slum
diis pymgmidié(,e)litpﬁmhn@ﬂmb eﬁjhl iy Sdiissbamd e (eecg,,and the
. epressi on,, anxjety,_ bipolar disorder, posttraupati.c
Like GEPe08 BIRGHGRL - PHSBSE Seaboiidl et ahonact Sooit 1.0
- 10 S$&Ni, Zgpbrepi angothel | © ke)l,. SMRBDf Ypds 1 mol of compound

di sorders. (e.g., senile denentia, r%l d %o%ni.t ive 1vent
(VI) i npafFnPrcl M )is aAMRRTERNG ¥ hBSTTRE)SS MSehent c5o-Ver
inertCeRt kak peive i sogpders €1 Golvestebs alod phatttilayly

_cerebral henorrhage, brain edena and the like),

Limitasheral oReryoUdiss FSEER PhjRROFEESg. TOh&EE Pr-gundd vents
such S¥ %@Lboﬁe%g LT Y meBiRbBS hthBhELY Baskddaechi key

vascul ar 20 dermentia (e.g., multi-infarct denentia,
propa@iciswaagerbet i sdasboanand Hae iLkEy) « clesr (8:§:

. r t | LM a gliumm, acoustic

dlethﬁgluf%?%%%r{a,gr e"{(?pr%g;p gr %gﬁrr%r' t 3%?%?%lcancer, phar %ggelal
tetratamgefprhay yhgealioxaneer ], Hdigeghosagiceane taﬁ!(]lnﬁ ’llke) ,

sothelial tunor, bre cance ,
aromq{nt BHGFP S D g SAHARET SRar T gel T Ty “Bancsy.
likest camabatadceydresapbagesd . c.ancerlodaotenalhesancepnd the

.. colorectal cancer, colon cancer, .rectal_cancer, liver

Likelya ffefeShépat veel 'quldépegwgn%}‘?ﬁ‘}dsan@’r%at i c cancer,
pancreati c endocrine tunor, biliary tract cancer,
gal | bl adder cancer, penilelcancer, ki dney cancer,
renal pelvic so cancer, ureteral cancer, renal cell
cancer, testis tunor, prostate cancer, bladder cancer,
vul var cancer, uterine cancer, cancer of uterine
cerVi x, cancer of uterine body, uterine sarcons,
chorioni c disease, vagi nal cancer, ovarian cancer,
ovarian germcell tunor, skin cancer, nalignant

A B em om on ool ol A SN A PN N on e o=l i P on o o mmm ] ov v o o A
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15 the like]: lower urinary tract disease or disorder
(e.g., dysuria, incontinence and the |ike),

ost eoporosi s, reproductive and neuroendocri ne

di seases, convul sion, glaucoma, headache, irritable

bhaymb7/sxsdr ome and the |i ke can be nmenti oned.pdmMip2007/062645
addition, it is effective for_ imnor

~egul ati on, :
dimed gl FYRT T e AREFNESHBAPIOPPANNG |tff2§%%%%,a%c{] s 1hFe) -
nal@Qubati oo QvEbati e (€. BichTaiieaBent | Ghididrobe,
%Ikg). Compound (1) or a. prodru therisf
caftsomset rrehlaride  abbt eddcilegoashanth ndohlye undiar apAethe

11 esent &M&ftsiog cht can ke rsafelshadniai sterad rrabhy.
o parenterally (e.g., subcut aneous, 25 topi cal

Whirlectthk, réatiriavenons wanian SePaRibifs o8t Eh BAITEePRD

soReritN b NS f@JéHHOfitais P%@{é}%ﬁgytw%linco"@@%) Hreferably
coﬁialnlng a pharmacol ogi cally acceptable carrier

30 ageordbngr § 0 Thec @ruent dronanprethote (I generdel et/8ded -
described in the_ Japa Phar macopoei a etc.), such as

1m}5b|8¥e{%ﬁﬁ9 drﬁgtguggﬁﬁgoated tablet, film a> coated
+ablzet taadcabel stk ép, bpowstetr ingradulahydeapson ereaction,

| iquid, enulsi.on, suspension, LNj ' . .S | oy,
L e e T Bl
hydafinebrioi stot,apsilfer et cadid, phastis ,adcdal hydrobromic acid,

di si ntegratin | e oral |y disintegrating fi ; -

DA e e D P LB EOBRCTEIbE o0 Chradsy  edgd detd,

trphaidrecekogt cadily, ageept ahliel, canth®ris; acadi ofisnarigamicéd,
or inorganic canrier,gubsiances c nven%hogglg iéjsed as

tagiadisr abi6n TRYSE aF$dcant e CnehRtTorned For exanl e,

me StHdeahh e AP WS, 0b-adtidriases fatth @sidgxaiptanphorsulfonic
| ubricant, binder and di sintegrant for solhd d the

aci aper &PPohskelor BOEPReht 1IN IAPI Yy SREBAET 2

1i84S ReRdENda 898 bs Is8eh0As Cirdrgagedthaduif f(er gapdsodium
soot hing agent for |iquid preparations, and wher th

hyfepssisar potedrivehtiverariht e SEOPEET VB NYETORRP a3t , the

11£9) OfjRg-ageits %’Y%e.t, enbA0rRdeRbonaes OrReAksiwat tdMgnate,
agent and the |ike can be used appropriately.

cefbunt [rarbrodpt ertaldisn exdppiiate: | aefbde hrsifopgrgarbonate
(IP'IHLL!” 1@k S ROSLAL 6l nehystadd | neresklkyl pse,

an i g tlg% §6r%ﬁ£qgfiﬁgic acid aﬁblthe like gan be .

exargmite onletlydast ihe dagbtEcareh dofliBRAMRNEUSTRERESPTHAS
st earate | um st I gohlgidal silica and

ph??é??ﬁ Seb§gghﬁéﬂﬁ%?t?@%ggﬁaggggﬁgtn1bin&ér, for

tréeptasmptiphospistal |phvesgeek) Ul 0¥ e disyet osexylDapkraitBide,

dextrin, hydroxypropyl 0861 1
A PR TR ol Pals sy sder fethancaul fony
chsbardd), tsuELasecageliat enhydetdyy laodl Fué osike sodi bm used.-
car boxynet hyl cel | ul,ose and the |l.i ke . nti
T3S AREHIE N O U O BF Cak e e P aF R Sh2e ox
us€ag hoxauIREhy| cabttil@sehe2Besalicinum While the solvent is not
car boxynet hyl cel | ul ose, croscarnel | ose sodi um._sodj um
D e Do Tat HAT T rh LohSh by Gty BBy L T ot he
exhin fe,c%rblb,_@nggn%@&n% laAaﬁhdls}Es s@ .‘gePtmeﬁlqurncéx?mnhenol, 1-
water for injection, alcohol, propylen Q
PrABerololL Psesanel oi 15T TcoHAY i 1% O?iv 8981 g e PHRES
S R o e reiis sl Sagal v
teDrnmnidottanbohzytdHerTGal o 2l HETGPySthate and the like),

arsﬁggféﬁ ;cegﬂsnscw.'geét 8EQbend I iretiNans| amjne.c sodi uRe

car bonat'e, sodiumcitrate and the |ike can be ;
nmenti oned. As the suspendin% agent, for exanple,
surfactants such as stearyl £¢i et hanol am ne, sodi um

l auryl oQ sulfate, lauryl am nopropionate, |ecithin,
benzal koni um chl ori de, benzet honi um chl ori de, glyceryl
nonostearate, and the |ike; for exanple, hydrophilic
pol ynmers such as pol yvi nyl al cohol, -

ool yvi nyl pyrrol i done, sodium cazboxynet hyl cel | ul ose,
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as the conmpound of the present invention, which is the
active ingredient. The dose is desirably adm nistered
about 1 to 3 times a day according to the synptom
WJ%% /E&g&sent of the conmpound of the present 5?5‘&%1}9&2645
PAEhe above- nenti oned "agent (pharnmaceutica
likecprpasirbted. Yyddceaabous 05.Q1 ,t oydDohesmedbeof hthanatrglde the

.._conpasi tion. 2%Wen the conpound. t.\he, present
Like] hi%ﬁtdie(?n??Sg'dpﬁﬂ'?]egl’fl%t%@ﬁmg?m%ﬁé’ a{{}g\]ve- nent i oned
dimethgeasesnidé, carkahetigishdsphappeopriatielecani hiag i oirke) ,

wi th a pharnmaceuti cal agent, a treatnent t hod
halogaken PYCEHGTRREE 1519 e arogaetetitian soaarT Sy,
carbén GHHapRUo HEE: 0f1 , Dhei cormewndant dhe 2@ poiesent
i nvention with a conconitant. di né is referred tohasl.
s the like,

sulfox}iesc dRbP nat FoF RYEnFU Lo E pREsENt JiFenffgntt

or ahRiAlChoeeasOMHARLFdEMY, tHeO N iR¥ 8P Greflegeplenduniing
agents (e.g., GABA. system sli eeg i nduci ng agent such

the peedren FPAMaRESSadePading GParBpafia2dfiity dRenaftvent to

be uéécﬂ,a,z_i.‘%l a4l geNQa&Q@FéMﬁﬁ@EﬁP@il ﬁE,Z J?é%@ 30 min - 5
flunitrazepam |ornmetazefa ril nmazafone, quazepam

hr. 7zBp cleandiorstapicsiagnee Folgsngam-1¥ al €proA®0itdi pi on,

ol etG.o~NONGABA system sl eep induci ng agent
pref%ﬁ%ﬁ%g %pl il\c?gsce'ri n, Pruvanserin, di phednydranij ne,

t r Brodurielldosepitrtdve. reprrparied Py| Hie)formula RI-CHCN
may BOU depressan &=91apid ehicRe, oS erdd ahishebe produced

paroxeti ne, venl afaxi ne, nefazodone, reboxetine,
by anmhettazapinen per pranPnea yaihochkorl deoudhexetrne,

es{fa'n% %luo [ %—m fvﬁl%zﬁeﬁkoﬂei qO)&%B' legtkge) roduced by

anti anxi e agents (e.g., alprazolam bror?azepam
reacthherdicapepoxi<esaniiaazepamrasticed aym taerting

| .ut opr azepa | or azepa etc th eut | e

SRt e o R e e e Sl
Compbirid bixTeas sathbasbdenepdzid a sivgdei ghdme; or a mixture

.gal ant haRi ne, zanapezil|l etc.; cerehral, function
ot 1§38 of S HGIFHRRRNUNS TraaRt ERe i3 SAPTRES
dietBYT.cy=AgeBtBylHosphppaes sidigthyagressi on such

as, Al zhened etc., Is and i@%l [ keé, gnt iﬂ’ir ki nson
cyanggleifly RPgsghongtHEda tagp 12rc 4P67 dopas evodopa,
alkyPSh@dH AR hopl NiTter cabesgplinnen prampe®lkiout 1.0 -

ent acaprone, | azabem de etc.), ther agefti C agents ford
5.0 medotRsikrablatarant dePer osi® MOds gPet T 100I%, Compoun

(vI) TECAS §HY BasgabapentaRp] 8] GndtbalN@ukekipdi fudnaek0ssdium
therapeutic agents for 20 schi zophrenia (e.g.,

methekbizaFiodérns FeperidgenBot gt stAe, PP OpEld dofethe

1i kel £10a1h¥ROLY %m&%saggeﬂ Sad @@ umShP¥BsdAt igdtassium

fluvastatin, pravastatin, atorvastatin, etc-), o

hydraae | drypaheehskee mafedt smiéeg). suckagfopPRium datigisy i f1thium
¥ e § £gip) SR Pig1G o -2k 0 O Neng th

dllsgﬁgéﬁﬁéﬁ?’p;g%% Sf‘,&h&nﬁ%&ﬁ& olt?l,Z 25 Iosartgn, ©
likeveds drd aenttanedsarihanbaee cly usedediapent eowgentsapoit

di abet es (e. i-Qgl_i o rasigljta ,
1.0 Beforhin, SorTBERS A aac nal cg i G- vagl | b5Sa, °F
competed ) {(VIant i phas etetctdgents {dvagptagebvbbpipkmermed using

epari.n, urokinase, alteplase .tisokin sar ase,
a SOEV%)%%HQF&I%, tgt .ﬁ,fezf‘l’fttﬂgrdzvﬁ}lsle( %-%8. sgg%el?fl‘anlo glﬁilcc
part@6hthrasQenbiEd agd diongcas apientaenaiionapideeeds, for
docosahexaenoi ¢ acid, .toco he(:ol, etctglél vJe;a 1 NS 1-
exampge g SOLVSEEEhERTN 2 ECE6PBPLS alf @ - efFETITS HorRBhes
(e.g., estrogen, estrone, estradiol, etc.),
antiinflarmatory agents (e3g., prednisol one,

bet amet hasone, dexanet hasone, etc.), nonsteroidal WD
2007/ 148808PCT/ 020071062645
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antiinflanmatory agents (e.g., indonethacin,

i buprofen, acetylsalicylic acid, diclofenac, naproxen,
piroxicam etc.), COX-2 inhibitors (e.g., celecoxib,
rof ecoxi b, etc.), cerebral circulation nmetabolism

'midav/mgosagents (e.g., nicergcline, 5 ibudil pgt/gr2007/062645
fenprodil, etc.), anticonvul sants

prgmmmzepxcp@anqlm rgfséj:tblgé{ld algp}éq)]]agaéipgﬁ,pevp_b]é%)m rqtll}ers
(e, @”D Ingf pEnt LBy r &L btASE, RhdhamGo! eghes! | y
accep “ab salts

"t hereof and the |ike can be K
teheaitydowédran, 1,4-dioxgyecomi- ﬁﬂﬁ@thq’?‘i&y%ﬁﬁ%ﬁﬂdﬁhq fd*xe)
resen d.a jpd{MGe, 2 SURSId, 0%k yeEALCAnB HER
ar matj(cl;n fjggg%%%og%cgﬁ Be’ reduced’ as conpared to single
1iRdnj nisstiratedrhyirochebenspound  of Y HNg¥eESenpoxane Ind the

1i Envenaélg%n or_ & Cconc mdgﬂgé dﬁf&gmami(%ée tig-concom t ant

Be Sef écté according to t condi ti on of
dlﬂatmﬂrﬂc&témidid ¢asemesby bl spaseiantcidmide ray, the 1GFp) -

ha o% erl ogga %arj%gjtn%ggt gan ni6k ﬁ%{e,blﬁh_s.;@f@ﬁr&d"g

|n% di erent action an
calB6&hantsachi 6 otad hea , eedpodherocedrhathearpt éé@ntllke and the

i nventi on, ust ai ne tre e ffec
1ig8e1 Ghed et U g CRCEOTE G AE HF HavPRg me-
WhQ%éf@{eemeaaﬁib@rtﬁm vﬁ&ﬁ:hgmmnﬁninm @ﬂnetr&o I?@HIPDJGI nehcbf
t he present inventian, ergisti e
sopEenf fit #8d B a ‘orthi ﬁ@é %%@yo%% Jg con%boglrf{ﬂ g%efﬁghbly .
hrpfe’f@fﬁr' Nyeat FoI-@ang cREELONIdanE getgraland -7REE - 200°C,
i ke, can be achi eved. A conbi nation agent of the

prpfesanty iVenti®Chas | ow 25 toxicity, and for
exanmphgooddie (RPMPLMNSE @frobiiee@rss eftai ing ntdrrouad/(OF)
t he above- rrentl oned concom tant dr ug canfbe Lm ):(Lsdac:l_d and
wigbcbrinetgvile Loy het¥isd-dendtint e PSES TGPt - £ TV

elﬁﬂ&fl% Qglcablyl €GReRptbheteardilgnoko @roe with an acid.
phar maceuti cal conpositions, such as tablets

As( ithel Leliry asigar LoD aseiPLah| 600 f%OPﬁféeoa?%*aY‘%%se?}mnum
crﬁ%rESéé‘“eJ gzd%é?%ﬁ?c GARSULES . ar¥QkblaNSrore B 13ire8s,

sSusp en’s I nj ections, supp03|tor|es sust ai ned =0
bdr@heasefbmp@ieaetm qengex aubltirgdaket abp die mentione

rocaps I t terSnnOr& Lycdi-shnsegr atd Rg1,
Tk}e %Fefs é(jiragl ? ﬁ%%%l% 2‘13} g{nl %Iglg film C)and the like,
pmbmhbmmnwtsaf. 8ly- aihfi mok; Leeed. &dl Py gpmpound (V).

@ﬁggg%gggogués 2907 JARR9BECTL FADQLLOG26ATuE &llvent or

oplca rec I nt ravenous
uAck ai Sth\aintoﬁﬁeetctc) the react;pcsnph&]hm}gotb@wqe)pt is not

acqe abl e carriers_usabl e f t u the
gﬁ-l%fjr%r%lgﬁ‘gﬁs ﬁrsegé%tganc\%l%ﬁ g&nge%’Jar if%us
e}ggr@gal, Cs®Tvdriter gthCas:eB'trhe&'Is $eb§t,amh&thwéne*emifonal ly

used as aration material s b d., BRIy,
banay P WA RE 032, o ARt anec 1 Ftonane,
1,6X0ii REeRbxydtitkieCcant, tid ndere) andratisiint éydantafigms (e.g.,

'solid Prepar at ons, sol b I n
o sspan e ne ety siE e e PhbiFERa A9SMcarbons

(e.g., cyclohexane, hexane and the llke) amJ.des (e.g., N,N-

dimethylformamide, N, N-dimethylacetamide, hexamethylphosphoric
triamide and the like), halogenated hydrocarbons (e.g.,
dichloromethane, chloroform, carbon tetrachloride, 1,2-

dichloroethane and the like) and the like, or a mixed solvent
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)0 and soot hing agent tor |iquid preparations, and
where necessary, conventional preservative,
anti oxi dant, col oring agent, sweetening agent,
adsorbent, wetting agent and the like can b <
WOARIESPat el y. When using the combination ag‘éﬁ@%g?.”‘{“ﬁ“éb
therdd€SEAl thdviane ahe Grdheraadel nigiiiat itbe teaetion tthae
. conmpound of the present .invention and t gg csoncfc{ory'tt ant
varief @gPREAHA Fedbri EERFE aRd % A %%%poun of *T e
gene¥188€AH hilYeNtiboRr O pfeMhADIRCBUNIGAl- GONPOSITHon
thereof and the concomitant drug or a, phar maceu 'C—aL|0°c
reacttionposinbe oAt utseisoyererr ity adPHdmi $P8%ed 6T aR3PLY
~ 10c® m ni stration subject sinmultaneously, 0 or nmay be
adm nistered at different times. The dosage of the
C Gkee Gt amclid?%@errﬁ?eﬁef%.teéflf’f%ﬁéﬂl%@dfr ding to the
trim 1%'i§§;ié‘§e3f 3{}0@1 DURL - CliRiaal | ynsspthicandiganshe as
appropri at sel ected depending on an adninistrati on,
hydreubjeedt, aatti mudfrat ¢ orckbulnd trdf sealsk, NYORBPRA 0 FCLA
nd.the || ; kEX AR 88 Ok St s RANLRI sts@td ervid,
phos%ood:elcl %8#%2%% F}Cgef %H(%%I(VI ng. (clgca_drri nistration of a
trifBinglaeept eparial,i oradbtargiet BRtbrhif taHcousyaric acid,
rocessing the c ungd; of; 1 he;presgits ikveptgon and
tartae @&ﬁgbm?%n ¢ %EE%’ ?E?‘Ilscit %ullt ane'ousl adm ni stratjon
meth®feduMFAOE &iintls potoprepesulitfioons afidhd cerpbhpesvfionic
., ,the present invention. . pm tosdLHg, i Ghe
acidigri eﬁlfé%'pg%oé:toéll ?/r‘b?ggu%le ,%g§gt he garre
can BEMmditSbhati omieoaed (8)usmhiini shramdwort of ehevkihds

of_preparations of the c ound pr n d
100 ?‘?ﬁ/erﬁl%%ﬁr%lﬁﬁy ta}?émgoﬁcon‘?@g%%li’dP%,i ?lcﬁﬁgvép een
(VI) Sﬁpﬁ{iai &bacépm_d uceddvaits QONR1 14 8308ReVRRO0FA0B2645 by

the sane adnministration route in a staggered,r
solveny & MSfednd Vf&‘%i nPEtT a%icf &hSof e?%% 'ndg\7 hg? e .
solvPhePa ald-opsrefciihe1gompatnst afs thegpresent reavehtn on

and the concom tant _dr ug, whi ch ha\Flg bee{we separa %&’1
PToCpP@RucEd, SBFT T OeEN AnfH Baf R ot és, %
ethed ”c!iﬂs%%ﬁ:@#;yj? Net@fet, WRIi khadel aftrRirepasBtdipnEcdiirthe 1, 4-
conmpound of "the present invention and_the tc.oncomtant
dioxdneg, L icfe Havey BéeRes 8par by 5 odttdt, 15y
hydrgw@é@t(eagm WS{ABld, ORoT QUES Ayl ede Shrggared ikBANET
or exanplée, adm nistration. in the order of the 1ik
satucehpountirorarhenyr Exéht FHIERIGHSanictHe® 139d the 1ike),
L g&Qneom tagt d 1 Adinbi8ad eHE NS e AL EEY)actEniiBe,
amld%lgkggrgﬂfe&égn%%td%g ratio of the conpound of the
hexapeesghthdsphent ¢ o taoidee 206 ncesi st - dPatPIsatRE

conbi nation _agept of S Nt 1IR¥eBLhONcLabnbe
hydrﬁﬁ%?%%r}sl’ ately’ sg%%%oeg%gggéﬁd’l ng on an adnmini stration
tetradhj ecide adpnidsthaticerthroat end ditsedd&s) ant L fexidRe

like, r_exanpl he. content +af {he cywpaupdieq
(& ot gﬂeﬁ}y&sgﬁgg‘%ﬁ%ﬂ{g&gﬁtpﬁ THe oot Kar on agent of
solvehe pResaT ahﬁv’en%ibirka/ia:rieefpreimmhdieng Bhitde ngmaé’g/lon

. a preparation, an ua rom abaout Wt % +
tlmepf"éf’é‘?%lkﬂe?eflﬂéﬁg a%ﬁh%.r ¥‘98n%oa Iﬁb%%lvgffgl?%%t er
is geneterapliyp tiam-abpuir 0 preffor20l w3 mbaseds omr ¢ h§he

whol e preparation_ Wil e the content of }épezooc _
reacidatohtmraTRtaragl F roYHEddnblrati 6RO dye A SGFT TR
150°Pr €sent invention varies depending on the formof a

pifeparation, it is usually fromabout 0.01 to 100 wt %
preferably fromabout 0.1 to 50 wt% further

preferably fromabout 0.5 to 20 wt % based on the

whol e preparation. aMhi | et he content of the

addi tives such as carrier and the like in the

conmbi nati on agent of the present invention varies

depending on the formof a preparation, it is

general |y about 1
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00 to 99.99 wt% preferably about 10 to 90 wt % based

on the whol e preparation. Simlar contents can

be enpl oyed for individual preparations of the

compound of the present invention and the conconitant
WMQRg07/144§08 2007/ 113808PCTUP20071062645 PGP 062645

I D he s C I Stkng,i §$84
speg(%i)cal%cli O%Isﬁgu&p? r)fﬁll F(Q)le n%bﬁsg%ug%ces }§ Q ID
subljl@ctléngmnwoﬁhd bése)seguenkeowf CEDRART Flagjeptension
encodin 5tefu||-| not h_h I
reo R aArOMEL FAEEbt brT S (UBe CoI BANE. ACCES TR . o cFane
grd¥) 065858)crSEQ tO Marbwwo%omm@mayér@hm;@@@dér

c DN y, nt.. encodi,ng the f I
alk@%@eﬁ Gt TR %ﬂrzl%rnesdepf gj?li C%g%égﬁeﬁf%gj T8 368NES) an
estA@CESiﬁh,@tH‘dO obliMi ASS Fadioohfd is subjélq:@epr’ecsa]treductlon

i nvention js det ai | h
readom Rt AT ELENES SPIRRraY, e el folound
is %@%ﬂﬁh@éﬂ&ﬂdaEhEEbgéﬁﬁﬁﬁﬂn Eaanyématloﬁomeaet;onIaad the

1 exanpl es are nere exenplifications and do not limt
ikehe 15 present invention. The present invention may be

md'do%nﬁguﬂ\dith@lt) dgf)atsé Ihgngafdhﬁem ihes sdopeeofsdiver or a
I nvent -1 on n the fo ovvln erence Ex es
mwemanﬁfé%er% Rg S%?cﬁﬁttﬂélﬁpsPlaP‘EH %&ang%%%é‘r r@ll
1'ouflxg Citpbedt 5 38LudeiFRansa &0l (0| ¥sf oiie tﬂ’miu01ng
y| el d, %by vol une for the solvent used 20 fo
agemtr,oﬁatfogafaiw BABR W FGdest Aeris .2 haSrBPmum hydride,

%%gh gt b RPNt $Sd i de AR text 10eaN drelf Bl dovdd Gorpldx
co;;ﬁaédp|euggﬂglEhégéw;réﬁ%@%ﬁéﬁ@%@%ﬁggggéegum borohydride
and the like can be mentioned and, as the hydrogenation
catalyst, for example, a catalyst such as Raney nickel, Raney
cobalt etc., and the like can be mentioned. When the reducing
agent is metal hydride, for example, about 1.0 = 10 mol,
preferably about 1.0 - 3.0 mol, is used per 1 mol of compound
(X), compound (XI-a) or compound (XI-b). When the reducing
agent is a metal hydride complex compound, about 1.0 - 10 mol,
preferably about 1.0 - 3.0 mol, is used per 1 mol of compound
(X), compound (XI-a) or compound (XI-b). For hydrogenation, a
catalyst such as Raney nickel, Raney cobalt and the like is used
in an amount of about 10 - 5000 wt%, preferably about 100 - 2000
wt$%, relative to compound (X), compound (XI-a) or compound (XI-
b). This reaction is advantageously performed using a solvent
inert to the reaction. While the solvent is not particularly
limited as long as the reaction proceeds, for example, solvents
such as alcohols (e.g., methanol, ethanol, l-propanol, 2—-
propanol, tert-butyl alcohol and the like), ethers (e.g.,
diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the like),
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Hz: Hertz so CDC13: deuteriochl or of orm DMS0O- 6. 6:
deut eri odi net hvl sui f oxi de METHANOL- d4:
dent eri onmet hanol 1H NVR prcton nucl ear nagnetic

wo S%90age cC: enanticmer excess Ve PCT/JP2007/06264
2007/ 148808Pat i P2007/ 062645 The el ut ion for )

aromatdicy O EPFOTRANSg K 8pBlyr iRPIERESEXEMHES ¥ ﬁ%?f%&e

1ik Un@%& PRSEN MR BB BYodd- G . B, NehdieEREP MRE LTS RIYY) £h
s hLe1 TLC \g%tgervgtl%n q60-é254cﬂ*nﬁufeact u?ed by l\/brarm%:ﬂ%( y

like) or aNHdﬁan(ﬂ-aG{:truNeH simetipiligrmgaide cieMrcal Ltd. was
duneﬂﬁ?%gc? g.gﬁhé{ lphosphori@lﬁ%ﬁ%ﬂ%ﬁ@eéﬂﬁsﬁhe like),

I ca packed in the col um was

estersi |(ecg. gemetezyl( P0SRIE meﬁ:ﬁi)yl( rErtA ot Busdl byCNERr Kk PREr
the JéoLﬂR:% §n(§'a\xﬁgsp"l (%”a%&ﬁﬂ:“é% bBécMEEth £Xid,

en destr’ibed as silica gel
propm:lm@rrat:m@r MWE):@C@HXUW@REXGNH@SDMQQ@C (avdl 200

h nuf ac d F S
e T
the IGeparat P]m?}eml euserherUrHa@@sf oihleer'wcmeRspeEi Epleallt

mor eqver e e ut|o
cocafBLERCR bl Lon, ool aibyter sl Lige 08l polum
added?&laﬁ)séﬁpbééé Iteaat aliyist r&DHE-B0 ( Whanlﬁ aﬂiwmedﬁbyommn

ne m ca " S u
vt S o8 L S

iExpmeras1ansh mxanpl 260 hit wafspemy umhwas feasur edChe

using tetranethylsilane as the internal 20 standard,
reac %ﬁ@p@ﬁ@?ﬁ—@aﬂ%ﬁﬁpiﬁr%lyeﬁp? essed Fn BRMEN 33 égt"hé

g0°c .COWRLL NGh LS HADEL | Su@XRIseR8REy i dite1, Raney ddbaillte and
foll owi ng Reference Exanpl es and Exanpl es, ﬂg 100

the Meintls Hagd s‘HLfctPFGﬁ?WB)Of SPECPERR ¥ tg§1”166
atm. NUCl ear magnetic resonance spectrum (NVR) vvere
nmeasured under the 25 followi ng conditions. Mltin

pdiampoapar at uSan PenBGPHBER RYc FSﬁEH?%Q‘%‘EﬂC’HPd (XIT)
with aPRaLALYS1 1 @Ta BUChly Ba pAS Hmldorng PRI fdaARRAr abdsvalve

measurenent i nstrument: Waters DI D, or Waters ZQ,
ther¢ohi zat Eonisettiodter| e rigie S’&Fﬁ?xlfb%ﬁ za&t%doanESqi’faﬂ%le'

a co£E%&HH g%&?éseﬁ%ggjgyptﬂgggbrmula R'-COOH can be mentioned.

As the reactive derivative of the carboxylic acid, for example,
acid halides such as acid chloride, acid bromide and the like,
acid amides with pyrazole, imidazole, benzotriazole and the
like, acid anhydrides such as acetic anhydride, propionic
anhydride, butyric anhydride and the like, acid azides, active
esters such as diethoxyphosphoric acid ester,
diphenoxyphosphoric acid ester, p-nitrophenyl ester, 2,4-
dinitrophenyl ester, cyanomethyl estef, pentachlorophenyl ester,
ester with N-hydroxysuccinimide, ester with N-
hydroxyphthalimide, ester with l-hydroxybenzotriazole, ester
with 6-chloro-l-hydroxybenzotriazole, ester with 1l-hydroxy-1H-2-°
pyridone and the like, active thiocesters such as 2-pyridyl

thioester, 2-benzothiazolyl thioester etc., and the like can be
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NMR neasurenent instrunent: Varian, Inc., Varian
Mercury 300 (300 MHz), Bruker Bi oSpin AVANCE 300 (300
I\/Hz) Ref erence Exanple 1 4-Bronophenyl acryl ate 0

To a solution of 4-bronophenol (15.1 g,
W@Omﬁ‘)s in tetrahydrofuran (170 m) was adBeHJE0W§062645

meSOHAEN hydrided 3,685 9ng Thedkeb oML )ddiideEive, the

i ce-cooling and the mxture was stirred for 15 mn,
cagesutliion a6t dae¥ yi Gpilt chiade™eE. B2 FiREte YRt §tSh ith
coﬁq%lfrﬁp JQ&Q; uiﬁntl{e'sgr@s%nd’@%fagd 8d; tand: thedrhxitic wWasnt.

stirred for m n under ice- coollglg Wat er was adde
As aihe m@dgcrsa@mn \RESnBY T SFEHPhAdeN, Vewiceaspiedad e.

cag-l&ﬁ%'r' iduesyas A7 Negt r&“éy‘%!io%ki}l@éf%dﬁ%%@ €} -ethyl-3-

W th saturatéd brine and dried over anh dr ous
denanMamﬁaQEmpmé cgobednmiggs (@Sﬁbd?ﬁr@@h&ﬁﬁbcﬁe and the

:leeed%cz%‘il@ \F‘&? asaﬁflg nah&fb%%gﬁggfﬂ@% %B‘ire' £h8dBY 1ike,

silica uam ¢ togra
delayrbiaail@lgh egan’es 20/cB0pst M)—eglh@eiyphebonlfl-e?—@@#péunhr 2-

d.10 15 1H NWVR. (
i@y olls, il GHHTbRee e f e Epe
theél]l-ikajdz—lﬂlaiogénrﬁqyridin:lﬁlm) ,581£83s(2H, asl,2-] 9.1 Hz),
7.50 H. d = Ref.erence Ca s
er B3y PR S DATBLE L meenoyriciniun
io@fdaldbd.nuantir tiehll1dkedear lﬁ)n@htandedodmhmchheri de
heated to, 100C added, 4- br onophen | ate
cob 4 R85 i 15 Sna A hd Sk P b SOLPF e Yor
prd&edi RrialBeReattierdridstuve: Was dfeabedotyl i@Cidandhd hele
m xture was stirred for 45 mn. The m xtu p
Lsprratee. 05| SFTRICer aﬁﬂ“%%aﬂdaEFBaea?%e%ﬁ(ﬁﬁ £l
rl-aget ahg. bd heereXiohaal Mas caebbedl W tdrisnt ur aded theireef or
and dried over anhydrous sodium suylfate. . The sol yent

3 fRactevisprat sat i sher et &F PEs SEPEYARAE tRe Pediduén

am¥@St P3| eh%ga@l’%sdﬂdu@:alg@l ODlU B 16 hp o8B 11gPAYout 1.0 ~
éet hyl acet at e/ hexane=20/ 802 and recrystalli zed get hyl

derlat deretafie} b wrveurte®i-e dBhpotRrFtisneds g

ad‘Yé@ééi;e%%@l %&%M &: so&v@%t 1§e§i3 ﬂozﬂae f@actlon
5709 1°3,04 {211, m, (1H, 8 Hz), 7.58

Whild tthed, soivens Bs oL, pgrmCt(lmlyS)lmRE%r%ﬁwé@ngxa%rpﬂéﬂ
regcéiéﬁ(ﬂy%céeg¥grf89/é@aﬂbié?'ggyyéﬂtsoggch as ethers (e.g.,
diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the like),
aromatic hydrocarbons (e.g., benzene, toluene, xylene and the
like), saturated hydrocarbons (e.g., cyclohexane, hexane and the
like), amides (e.g., N,N-dimethylformamide, N,N-
dimethylacetamide, hexamethylphosphoric triamide and the like),
halogenated hydrocarbons (e.g., dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichloroethane and the like), nitriles
(e.g., acetonitrile, propionitrile and the like), sulfoxides
(e.g., dimethyl sulfoxide and the like), aromatic organic bases
(e.g., pyridine, lutidine and the like) and the like, or a mixed

solvent thereof and the like are preferable. When an acidic
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OHO ONIt, Li Bt 104-Brono-7-hydroxyi ndan-1-one (3,06
g, 13.5 mml) was suspended in acetic acid (20 nl),
and acetic anhydride (1.66 nL, 17.6 nmol) and fum ng

nitric acid (838 ,AL, 20.2 mmol) dissolved i j <
W%'éqoé)l’(si% M.) were added. The m xture was st ??F@gﬁy{&%h
substﬁtﬁgg\r li?gﬁfh(’ﬁjsl:rggbiﬂrfg;e’i teactine, st asrchash exipérat ed
, swe reci.pitat
car=ighy Susi S grh SEGFRRSE o By CPLPLTSrTRY 0 n ve (e

the dudsk@neenpeasndhe2r88cigoryisgbtie®9%)hs ItheNvRa¢THEYL :
2,83 - 2.92 (211, .n) 7 4 ¢CDCYLZY 3:

, 3.08 -.3,.16
agen’;a forpengmpher1 Pagyc R e SE f:]ﬁga%o? n‘%ﬂﬂrﬁffgl ?Ori%%% (1h
ear ¥atebhized ceamuAeianok)re, Eraheinta /S SOfd
pota CngGBr NO4 Found X 5 Coananysi s soporT

%W: C 39.88..H. 2. 40; 37.
hydxoRePsPERes B A S—Eh& B RES7PRG P BT r?&é'\’lﬁ‘- g?‘one
trie %%95@n1gf&sopropglethylamine, tributylamine,

4-"Br ono- 7- hydr oxy-6-ni troi ndan-|-one (2.90 g, 10.66
cyleWY)ldM§t@Y%a§@4%dPYﬁlﬁlﬁét%aﬁBFlf%%e’m__, a 10%

dimeéﬁyﬂémihgggfféfﬁgl ROWOe{md 1230 aAH) ivas Mmadetylahoetitene,
m-xture Was stirred at room tenperature for 6 hr
N-mettmdary rachjdiege N -aeFbE PRI FRE cAt AT yst was filtered

. __off_usi ehit t s

diazah .§¢ et he, fidibEabecyeso cancenbeed

Laz unldcé};és"troggugegj p%ggg%rg to l{;i \}e t%ec%ﬁ?t I Kemcqrrgoﬁndm

1, s—gﬁg&(@ycypémsnwrun@pqwr@ EVETHARCE - dtp) 16x=2289 used-
Lo 2. 21-1 . . . e

wnind g gyt eed Fhlgin, off iasldt ot

solvief ercemee uBrdnplte iH generally 10 min - 24 hr, prefegébly

30 o (A i oxys 3- 0X0:2. o8- SLIYA G i 1 0d3sd )-AGGH B8 de
100°C, preferably 0°C - 70°C.

Compound (I) can be produced by subjecting compound (XII)
to carbonation reaction. The carbonation reaction can be
carried out by a known method, for example, the method described
in “Shin Jikken Kagaku Koza (New Experimental Chemistry
Course)”, Vol. 14, 15, pp. 230-239 (edited by the Chemical
Society of Japan) and the like, or a method analogous thereto.

A carboxylic acid represented by the formula R'-COOH, a
salt thereof or a reactive derivative thereof, or an isocyanate
represented by the formula R'-NCO may be a commercially available
product, or can also be produced by a method known per se, or a
method analogous thereto.

A single isomer of compound (I) or a mixture of isomers of
compound (I) can be converted to a different single isomer or a
mixture of isomers at different ratio by a heat treatment, a
treatment with an acid or a treatment with a base. As the acid,
for example, inorganic acids such as hydrochloric acid, sulfuric
acid, nitric acid, hydrobromic acid, phosphoric acid and the

like, organic acids such as acetic acid, trifluoroacetic acid,
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6- Ami no- 7- hydr oxyi ndan-1 - one hydrobrom de (800 ny,

3.28 mmol ) was suspended in tetrahydrofuran (20 niL),

triethylam ne (571 uh, 4.10 nmol) and acetic anhydride
387 pL, 4.10 mmol ) were added, and the m xture was
PPOLHSBSr 1.5 hr. To the reaction sol ution HEEEAM2645

ox %_té"%@&&d AUEaye sodh ure hwdr egedncar karak i $Qldild, ORaleic
e mxture was extracted ethyl acetate, washed with

aCJsht elared driche SHABIEEG e idy ePeHRTATISHE SO ATUM, P~
toﬁi‘gneghffogﬂ,e Cf&ﬁl']vemb ~ YRS HeVaRPFE& ] dendernd edicad ke,

pressure, e residue was purified by silica gel
bowwl mfémm EFhaphyoraiesy pnd the like can be mentioned.

as & %et %%g%h f}%l{eexggl{aﬂg l%’l Q%aglct@aﬁéé/%utzhea§ ' §c%d3lum23

hyc(:ﬁ:lﬂ,lds) thaHBlumZh?@r@Ql_ﬁel mrwne%u@ﬂ? ydsozgde{ R4 e

1 Bt e 5 o B I Dl kbbb

cesﬂm(nélc_lal;tbloma(‘g/e 3-ceod m - chdppdrbe 1 Hsochldgn hsdrogencarbonate

nyi.pent anam de
an‘gr%ﬂyﬁg’%%' hYHDBRST R %%%S L RS dF b e G5 P80 my, 0. 256
dlmrbpgmdtﬁym@mel vat ity laciide ( dec&MXyﬂ)dB@@thm@Irn)me ’

so| yed i | for e(,_3 m),
py’a"r iu ?’1%%%5%88%30 45 éyanophosphate
dll{lé‘lﬁlyﬁ_anﬁl{,rh-e Qi—&(&h%ﬂl@g&pﬁrmﬁdet rNﬁﬁd‘wyﬂ@Nmeolﬂmqol N=

nmao wer.e adde nd _t e was _stjryed at
me’q-la@ﬁqolrgﬁﬁgi%?w%% F‘ai%blrﬁyr‘?lotpﬁe (ﬁa%{ T6RE6! u |L{)n was
dighdniteed 1w 2 hy dieidtphe pt h,&r—dlwashedywd 15 .vaber7-andlecene
saturated brine, and dried er an%gdrous ﬁOdl

anQ (e (é Ko7 HES ) FaRP*REs CWSHoRaL & Sty sodium

et ESRUN Bot ADEH I8 ch-@ShEte: \RS apdr the eid ey sikaTa ngelal
col unmm chr omat og raphzv} éeth yl
y

hydidden EPRBxaN SaOroby 4RI BOPOLBS 10y EAE TRE e Lk

me JRds( 238 49 .s0Mk 8h hrdBP), - 1ithium diisopropylamide,

111- NVR(CDC13) 81. 68- 1. 86( 411, ), 2, 44( 211, t,

lltzh:em( rezaneyly pHA 1azde By thel L Hfe 3 g@anic lithiums such
d,.J 1 _

o B A Ol L S b en, e

bquJ)lltmu@ QﬂC(,Zlalld thgsllker 32 belweqiippeds) The 2Gid or

the base is used in an amount of about 0.01 - 100 mol,

Z_

preferably about 0.0l to 5.0 mol, per 1 mol of compound (I).
This reaction is advantageously carried out without solvent or
using a solvent inert to the reaction. While the solvent is not
particularly limited as long as the reaction proceeds, for
example, solvents such as alcohols (e.g., methanol, ethanol, 1-
propanol, 2-propanol, tert-butyl alcohol and the like), ethers
(e.g., diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the like),
aromatic hydrocarbons (e.g., benzene, toluene, xylene and the
like), saturated hydrocarbons (e.g., cyclohexane, hexane and the "
like), amides (e.g., N,N-dimethylformamide, N,N-
dimethylacetamide, hexamethylphosphoric triamide and the like),
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melting point: 119 - 12n: (recrystallized from
hexane/ et hyl acetate), N3 (Esi- ) i 324 (MtH),
El emental anal ysis: for C20H21NG3, 0.1. H20 Calcd. (9%:

wWE2007/343%08; H 6.57; N, 4.31 Found (%9: C, 73p8%iprith7/062645
6.47; N, 4.20. Reference Exa

halogerAtpRh) i eRerrRdent- I 5, 4160 Fﬁoﬁtﬁﬁ@z FhBesHe™ 9 0

carbchll tetrachl&ﬂa Q- 7= BYH1xHeRdan | dnddnachvdkeby anitde
0.2 mToI) and triethyl orthofornate (128

0 ng,
and t.mel 1iBe769° rﬁJéfll)Xe@ieﬁ@lW&t saeuReeratef xRS are
pref%ﬁﬂl@hydﬁﬁﬂ e( %egch:an fQhe0 v§rﬂ=§s dERRnAl X§ Usre 1S

uted wth et acetate, washed with saturated
reagdti raedaﬁdl‘dfm‘fedt%beruaﬁrﬁvyéto% SoRFIMRSULPalér THEO hr/

preferoab\i%ngomﬂfh evapog at edpint acE?%%p@r%%ﬁHéels and the

ué was purified by silica gel colum
geneﬁﬂrjq;rr&tom apBo{@®t hrkefacaett eildeRane=80¢ 70- 80/ 20) to

i thegs%é%ﬁléowowﬂgf%@s "Boufl Elsbrd A Bef efence

2.80 - 2.87 (2H, m,
reduaedzas- t3. 36 gticen) , tlYe 4®mpoupddgan) ke @radpedd g7 02

(111, J,=.8.2. Hz 1
=340 ST Er BT oEa s e Hhg ot 5 ® dBic o
reacOQC (n?eerysdw*dnjoaedeécmmemngéa@tqzll;ac@tra‘negi OB using
-F) 174 enent al nal is:;.far O

R L e R S MG el S o S 5o

redu®thd4geht:, A£82; eédélmpﬁelélme’d%df ewventeée Exanpl es8aluminum ‘

hyarGiey kErR Ty on Ry RN OL 2 e Pl 960200 s Ve

llkeg I@&lzh?dﬂi&Wdf&@lecl @&mﬁ@sl);aentmﬁsﬂﬁmﬁﬂ 69 ny,
i ni um p-tol yuenesul f ona 1 0. 457

Cyan?ﬁ?ﬁﬂﬁhyﬂéiéehe%ﬂdéd%ﬁaé?c?@’?yl%?rPhy 3%%%‘?&%% ) for

boroky@rile, Thensal arinives erapelabad tineer degdycedne

ressure and the residue vvastpurlfled by silica gel
comp e FMFUERr @Mmﬁ9t{%‘@ fgan complex, borane

dime %ttﬁ/fgﬁéaé@nﬁllcyxggnal&% 0)ie0 dii¥erbdiearddst ls@ch as
conpound jmnngl yield 85% . {H N (Grls) 8 2.71

thexyBddrang) , d;Qs kprgge(2nd tl}ﬁ liZepdiboyape, (@ﬂta}ls) such

as zchF's (l:!JH:Lngm ‘lt Slqohtgmd 7tlr%6 l@k@; Qlka]ll H%thH?e\; 2g.,
ting point: 106 - C (recrystallized from

soduhrexa]ngtb@pmyetnjx a/dg.t@@é) ammonla (Birch reduction) and the

like can be mentioned. The amount of the reducing agent to be
used is appropriately determined according to the kind of the
reducing agent. For example, the metal hydride, the metal
hydride complex compound, the borane complex, the alkylborane or
the diborane is used in an amount of about 0.25 - 10 mol,
preferably about 0.5 - 5 mol, per 1 mol of compound (I). The
metals (including alkali metal to be used in Birch reduction)
are used in an amount of about 1.0 - 20 mol, preferably about
1.0 - 5.0 mol, per 1 mol of compound (I). This reaction is
advantageously performed using a solvent inert to the reaction.
While the solvent is not particularly limited as long as the

reaction proceeds, for example, solvents such as alcohols (e.g.,
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M5 (ESI+): 188 (MtH), El enental analysis: for

C11HONO200. 11120 Calcd. (%: C, 69.90; H, 4.91; N,

7.41 Found (%: C, 70.09; H 4.77; N, 7.20. Reference
Exanple 9 2-(4-Phenyl blityl)-6, 7-di hydro-8Hindeno[ 5
WO 18WEoxazol - 8- one PCT/JP2007/062645

met] An%l"'y9£1939¥o13 ngr%%a?h(ﬂ' hideo dinderrb-p#)yi5alcohol

enyl pent anam de 4 ol ) and pyridini um
ancp-thevm@@w 8808 Pcerwzo@i%f@laz%@h%ué‘ﬁéé@mquah gther,

hea 1
O o5 3 Fe o h6. Sol vert v %S%pt;?a{ ed
dlm&tdv@pcye‘ekmme@nplr ebs ut&keaind atch@atne@,ﬁmaﬂéomgbw| fs5-@d - by
benze Lllen col lé%fg% %g%ttg%) %Efgé( (estah: rated hydrocarbons

ace éte exaﬁe to g| ve the tine conpound
(e (dl24 cyglolydseing, 64efane HrVRheCDXIS), Bmiteyo(e.q. 84, N-

dnﬁ_ét)lf!i lg?)}in}amlgc%,sg ?géf'n(‘%ﬁ? g%a:{l%?? 8 h(e%gl’ne{:h}yléphos h@rlc
tri%?az%iie— gﬁd&ihe( 21ik#), m%illd;ebztec_imﬂrc(@rbbpsnje g.. ,22 -

dic—mé’.r?&ﬁ%?r{g_l’b_ 06%54’9 %éofql\ﬁ?—ﬁr.a%ﬂgf é?ggce’%arrpl e
A1 ot ha®e iaridndaBobEk ) Obhsl,gaﬂlic ladintlaneng. { 5{@Mhig, acid,

37.5 mml ) was di,ssol ved f | d (40
acelif efrd e%%f%&&f%&zgaf o zﬁ%g%%‘%‘ih ?Sﬁglgf E)ot a;nsfhm

meifhag‘[e%hﬁfélsiﬁ%]cg.,d 35{dﬁtkﬁmull)ke| yn satdtirdrel anedl{dd k) a
,unerlce-cooin.Temt e was stirr for_ 1 _hr
iRl oL ERt cdsnRy, 2pget e hhoRtE (o i plge, BHLY the
reS&iWn @fme antdkithe dRpXha Ry Was tBE | fé@;brﬁ:t ah@ogdlvent to be

tenperature overni ght. The precipita was
useyy |idctedItREsRltYat P ohin and Y uPFfl%ﬁe%a@g g%

col / n °
o= ESLU SRR oBBBRL LR W cperbtp o, 1o

prgxfeeﬂablm%c ‘1BI0'NNR (CDC13) 5: 2.78 - 2.90 (2H, m,

:(gllz-IZIn a%d%él&gH’tHQ doZb@e)? k(c;HEiS%n@z.i Céar8 b% E‘éhuc&i 45,
sutReercémgc@oM 4T1106, Mg B sactLon . For

hydrogenation reaction, for example, a catalyst such as
palladium carbon, platinum(IV) oxide, Raney nickel, Raney cobalt
etc., and the like is used. The catalyst is used in an amount
of about 1.0 - 2000 wt%, preferably about 10 - 300 wt%, relative
to compound (I). Various hydrogen sources can also be used
instead of gaseous hydrogen. As the hydrogen source, for
example, formic acid, ammonium formate, triethylammonium
formate, sodium phosphinate, hydrazine and the like are used.
The hydrogen source is used in an amount of about 1.0 - 10 mol,
preferably about 1.0 - 5.0 mol, per 1 mol of compound (I). This
reaction is advantageously performed using a solvent inert to
the reaction. While the solvent is not particularly limited as
long as the reaction proceeds, for example, solvents such as
alcohols (e.g., methanol, ethanol, l-propanol, Z2-propanol, tert-
butyl alcohol and the like), ethers (e.g., diethyl ether,
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1-12N 6-Ni tro-1-i ndanone (10.0 g, 56.4 mmol)
was di ssolved in 30 nethanol (200 nL), a 10%
pal | adi um carbon powder (500 ngy) was

wo/5h29R4k48508PCTA3P2007/ 062645 added, and t i <
was stirred at roomtenperature for 14 hr uggre/?hgw%%b

diisd%lgxpgggﬁtmnmsiphbﬁeyl Trhere tehrdhvirodorati ol dwsklexane,
| (0] ! t i
1,2- %mg%%ozégfg%a?{aet gg& ane ﬂp%’)e,a%%grtnﬁ%ﬁ% Q‘{y@rbeaf%&ﬁ:ol &€g.,

he pr crystals atal yst was
benzdrid,t épédend f xyTheefand ridtee Mds) ¢ otrlermatat ey drrfarbons

(o9 et HERGP o T D 1 VTR T11 I eatom na e gL g, el
dimeﬁﬁyﬁﬁormamidéb4NNNNH&&EIHjﬁd&eZaﬁzde,ZbGKEmGZHVh@bOSthiiC
trim&%sg%ﬁé%%ké?, (g BrS) 8 2%yaleddrdot (946 99 (19,
dichloromethane, chloroform, carbon tetrachloride, 1,2-
dichloroethane and the like), esters (e.g., methyl acetate,
ethyl acetate, butyl acetate and the like), organic acids (e.g.,
formic acid, acetic acid, propionic acid, trifluoroacetic acid,
methanesulfonic acid and the like) and the like, or a mixed
solvent thereof and the like are preferable. While the reaction
time varies depending on the kind and amount of the reducing
agent and the activity and amount of the catalyst to be used, it
is generally 30 min - 100 hr, preferably 1 hr - 50 hr. The
reaction temperature is generally -20°C - 120°C, preferably 0°C -
80°C. When hydrogenation catalyst is used, the pressure of
hydrogen is generally 1 - 100 atm.

Of compounds (I), a compound wherein R® is a “hydrocarbon
group optionally having substituent(s)” can be produced by
subjecting a compound (I) wherein R® is a hydrogen atom to an
alkylation reaction. The alkylation reaction includes reacting
a compound (I) wherein R® is a hydrogen atom with a corresponding
alkylating agent (e.g., alkyl halide, sulfonic acid ester of
alcohol and the like) in the presence of a base. The alkylating
agent is used in an amount of about 0.8 - 50 mol, preferably
about 1.0 - 10 mol, per 1 mol of compound (I). As the base, for
example, inorganic bases such as sodium hydroxide, potassium
hydroxide, magnesium hydroxide and the like, basic salts such as
sodium carbonate, potassium carbonate, cesium carbonate, calcium
carbonate, sodium hydrogencarbonate and the like, organic bases
such as triethylamine, diisopropylethylamine, tributylamine,
cyclohexyldimethylamine, pyridine, lutidine, 4-

dimethylaminopyridine, N,N-dimethylaniline, N-methylpiperidine,
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7.25 (1H, d, d - 8.0 Hz). Reference Exanple 12
6- Ami no- 7-1 odoi ndan-1-one 4 1 6- Am no- 1- danone
(5.00 g, 34.0 mml) was dissolved in a m xed sol vent
of methanol (200 it-) and water (50 m,), cal cium
OHP BYYAt3808(6. 81 ¢, 68.0 nmol.) and iodine(l) .BAT/RA0¢[E62645
| i gggga qn@ the m xture was
o Is%t}é%gggrOff%%r%’t gh%%% ﬁ& ? To the reaction
disghitcyoho Wwas3 dddédnsasng atled dqamﬂs:mi@ﬂan? 2]octane,

n k t Vepl: M1 koxid
A R e R e T
suc&ddmj ssdnum am@ﬂloaqdeousom ethbytitoqeetarbomattert-

sol.u The n1xtur a h te
o U SRBA W O Ba1 D7 S o T P Rot P o Vet e
hy@mangr@bedsmnmemydeddeeﬂupnﬂﬁsmnbe,ihaadesmd®ﬁswmsﬂlas

off 1 G Bpolng 7. 95: g.e yTord aeay - TEHAR (oro- U B:

he}ZaIlﬁﬁ'Zly@aléﬂaZhdeﬁ)atCZ 78nd the8Tik2lecdln be) mebtéBhgR9, The

S 7. 1E, d, Cy- w2 ~d,ad_= 2
ba?—%)ls useijreJr]? i Yy APGIRE: oﬁggqml%é 1( ?%‘cor J&tal ?]f%%arafbrl m
ab&hh?/l Oacepfm &aoé_gagﬁ%sl (Iﬁlﬁl ac)ﬁ cBﬁﬁox%:er-H)I .El ’Emf:mtﬁdgasctlon

anal ysis: for C . C,
is wd@ynfggewlzsoo?ﬁﬂ%@eﬂ%ﬁdlﬂlée%h?% dﬁ*&rt- };_'?: thfy 65
redbt 287, whi16.104& sBelenence rfoxappltei ddlarly limited as long

2- Met hy1- 6, 7-di hvdr o- 8H i ndeno 5 4-d 1 31th|azol- - en
as gtifp NjegrLaPn proceeds. ARPREATRGGoi FRABFFNES0AECE 12D F GeTs

(e 3g 66 4RGhy1 dtiaacet agbgeodAl3tABr, Edftaadsml ésthé-r,l

bi s(di phenyl phosphl no) f'errocene (383 ma, 1.46 g
temvidrpfekane J(,Lfl]_—];llﬁganq, 35 Qm%.}n)a }é?]}ayethane and thé 'like)

ar&ﬁét%)(cdh?ﬁ?é&’éfﬂﬁﬁeﬁ‘éebon%&u@ﬂ ol agb UL, &338n8Tand.thé

yo were dissolved in N, N |rrethylforrramde(12
likg) ) ,seandatee MidtogRebans 62 i%-redyatolpoeasy opeyaly and the

L er ldleQW'(QggtoNcﬁthﬁ?tﬁﬁ%ﬂnﬁquéatﬁ”Ne wat er was
add’e

to the redction solution. The m xture was
dimtmalcatoedamm\mh laﬂ@y\EtQEbPM@f@ﬁdcm‘asiﬁé@}% ghd the like),
haf’ t“x{a%%%dg%{é‘@arbm% ?‘% ¥e”td ?ﬁo@é‘ﬁ@ﬁ(&fﬂeedcﬂmgféfom,
pressure e’ resi due was pur| y
cashadm ct&tg;ebhl:@tlj:m‘} dheodutblpapinrapet fryd the like nitriles
acet at er, nexa 25/ 75- 4 Y f
(5911 & §8P c in FChFo {L%g)flfph&g(kﬁ?m]tg%r S68s6ices
(eaget a:tla{elnayanﬁ;lﬂfﬁ@e* 49468 t1d kgi) vend hehet ilttke, or a mixed

sog\cr) och% gﬁfo rgggay j’lll%es?r szf;:]_e Ngléa\l%%)le thg J.8<Qactlon

time varies depending on the reagent and solvent to be used, it

is generally 30 min - 48 hr, preferably 30 min - 6 hr. The
reaction temperature is generally -20°C - 200°C, preferably -10°C
- 150°C.
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(2H, m, 7,54 (111, d, j = 8.2 Hz), 8.15 (1H, d, J =
8.2 Hz), nelting point: 163 - 165C (recrystallized
fromethyl acetate), Ms (ES 1+) 204 (MH), El enent al
waRhyahs for O111ONOS Caled. (% G 65 Ocrfbattiis

, 6.89 Found (%: C, 65.00; H 4.29; N, 6.

(ReaRdfogr @nce Exanpl e 14
(6, 7- Di hydro-8Hi ndeno[ 5, 4-d] [ 1, 3j oxazol - 8-yl i dene) ace
Ffomctrl le 4flp N 11/ =N*Q20D/ 145808PCTUP2007, 062645

di um hydride (73.4 ng, 1,84

8 mM) was added di et hyl

HO.
RS 0_& suspgRaiign of ROOS
|n—t—§1§ér"arw dr of @
eyahomnet hyl phoshhonat 8 A3 L, 1,99 mmol) under

kge-cool ing, and the m xthure was stirred for 15 mn.

her et o\was %ﬁatf sol uti on of
intfodditay dres enﬂaecm))[S 4’;@3&{ "Eloxazol 8-one (265 nm,
of5Brilemol ) i et rahydr f(%,aé},z and the m xture

s further stirred for ¥Y30 mn. othe reaction
m xture was added s%;ur@; ed aqugﬁgﬁ’ ﬁ?ﬁ’mnl um chl or j.de

sol uti on, and the i Xi "Wasy e Xedudtdngd Wi t h fet hy Sen
3 " , s Was.hed(Iwnntel'lz‘@a‘t)ui*3 ed. bri ne
s sodi umsurfate, Th ent
educed pressure, and tl si due

was purlfeldﬁxﬂblby Skdiycan-gel f%@Fﬂ?ﬁ%Bc)hr omat ogr aphyy m=2)

(”Qt hyl a fzalioidx ane- 10/ 9%%%5 | the title

onpound Iikyladién) \- C6C13) 8: 3.16
(lso 1};‘ — 2.5 Hz), 7.36 (IH d,
i| o PY) ,U-82Hz) 8.15 (1H, s),
Jztylan@ X -468C (recrystallized from
hexane/ et hyl acet@gﬁ& M5 (EST-f): 197 (44B

yield 739

El enental anal yS|®rb0ﬁ@pn C12HFR20 Lal ﬁ_g . C, 73, 46;
B KON 14 28(l E,'GM CF 73 +05; N,
RS Ref egence 15F%° '
y1l-6, 7-di H—| nde @ -d] [ 1, 3] oxazol- 8-

defiej acetonitrile , 27' 9CM To a
“€en5|on of 60% sodi um hydrlg (90.0 ng, 2.24 mol)
etrahydrofuran (9 M) was ad ed di et hyl
oyanonethylphosphonate (393 111,, 2.43 mmol) under

i ce-cooling,
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10

and the m xture was stirred for 15 mn, Thereto was
added a sol ution of
2-met hyl- 6, 7- di hydr o- 8H i nOeno[ 5, 4-d] [ 1, 3] oxazol -
x&% 2007/ 148808PCT41112007/ 062645 one (350 ngy, 1.87
P90741438¢%t r ehydrof uran (9 M:), and the mi xPGEEPIRAKIC2645
(REHEE @ Stirred for 1 hr. To the reaction mxture was
added sat urat ed aqueous anmmoni um chl ori de sol uti on,
@ m xture was extracted wkth efhyl acetate. The
{ was washegyomatidh sat unat’ed br/i ne and dried over
s sodi umsutfate> The [sal
educed. pressure, and the-te<idue was purified
by iyl i ca gel col utmm chromat ogr aphy (et hyl
acet at ei hexane-10/90- +40/60) to give the title
co un O ng, yield 76%, .10 ZH (00(113) 8:
2. 70 q:,”g’"gf\ce 15 -3,31 (4H/Z | .(I})E)‘r(BEl\H;Nt J -
o~ HA), 7.28 ( Hz I~6A (11-1, d, J =8.0
It| ng point: 180 - 182Cst allized from
ethyl acetate) M5 (ESI+): 211 (P4. +H) EI enent al
anaIXy for CiE101\120 14 Ca:Lgd. C, 74.27,;
9; N, 13.33 Found (%: C, 7422 H 475 N,
13R16 cnReference Exanpl e 16 r/2-x4 P[g,enyl butyl .)

-6 ydro 8H i pgenaor 5, 4- dNf1, 3] |oxazol - 8-
y acetoni trite—Yps, CN t @ To a
| on of 60% sodi um hydri de ng, 0.487 mol)

|n tetrahydrofuran (2 mM) was added di et hyl
cyan®fret hyl phosphonate (85.4 !IL, *0.528 marcl) under
i ce-cooling, and the m xture was stlrred for 15 mn.
Thep ét.o-fer-added a sol ution of—x & ~

|ndeno[5 z-
xazol "8-one (124 mgy, O. @ ) in®
tpahydrof uran (2 rut), and the~gixtdre was further
stirred for 30 mn, To the reaction m xture was added
sat uf¥t ed aqueous ammoni um chl ori d&’ sol uti on and the
m xture was extgacted with ethyl acefate ThefJO
ext fa wamwa;hed with saturat,ederR g ied over
«anhydr dus sodl'umfsul fializetionThe 84t ve vvas e\ﬁapor at ed
umder educed® Pressure, and the ﬁ) e was purified

XT2007/ 062645
chr omat ogr aphy (et hyl acet ate/ hexane-10/90-3.40/60) to
give™He title conmpound (125 ng, yield 94%.

Compound (XVI-a) wherein m is 1 can be produced by

reacting carbanion, produced by treating nitrile with a base,
with compound (XIII) to give compound (XIV), and then subjecting
compound (XIV) to a dehydration reaction. Compound (XIII)
collectively shows compound (III) [R®:-NO., R%:-0-P'], compound
(Iv) [R®:-NH,, R®:-0-P'], compound (V) [R®:-NH-C(0)-R?}, R%:-OH] and
compound (VIII) [R®:-NP?P?, R®:-1], wherein each symbol is as
defined above. Compound (XVI-a) is obtained as a single isomer
or a mixture of isomers. The alkylation reaction and
dehydration reaction can be carried out by a method similar to

the method for producing compound (XI-a) from compound (VI).
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6 1+ NVR(CDCL 3)8: L. 71 (2Ht.J = 7.4 Ho).
m, 5. 99(1M t,J = (311,m,7.68(1LL d. -1 85(2H
%O(géth Og(g Hz),7.14 3 = 8.2 Hz), rn)11.88 J = 7.4
wa 200y s 1-1, H@ 3.15 (3H m, m, 45
7 10 (€ 7 33 M5 (ESI+): 329 55?@?%%7@326”

Eﬁ:ampqa@nm XVI2-2Ne ey R1607 P Ao tRash: Yna ot eing
phospﬂLL&tgléJy ?%ale?ﬁgddyéﬁeﬁﬁcﬁiéHﬂﬂﬁ@ b@kylphosphdﬁ@caa01d

suspensi on o0 cyanonet h Iphosphonate (393 My,
diest2r2@inmol ibase,t end W@ﬂér SR110 HO) angasnarREd 168%

react?.(éldll ur&'ljé]é/dgén%%nggél& s L08R datindealre€ag QA B, aand
method similar to the method for producing compound (XI-a) from
compound (VI).

Compound (XVI-b) wherein m is 2 can be produced by
subjecting compound (XVI-a) to a known carbon chain extension
reaction or a reaction analogous thereto. The reaction can be
carried out by a method similar to the method for producing
compound (XI-b) from compound (XI-a) .

Compound (XV) can be produced by treating compound (XIITI)
with trimethylsilyl cyanide in the presence of a Lewls acid, and
eliminating the resulting trimethylsilyloxy group.with an acid.
The reaction can be carried out by a method simiiar to the
method for producing compound (X) from compound (VI).

Compound (XVII) can be produced as a single iscmer or a
mixture of isomers by subjecting compound (XV), compound (XVI-a)
or compound (XVI-b) to a reduction reaction. The reduction
reaction can be carried out by a method similar to the method
for producing compound (XII) from compound (X), compound (XI-a)
or compound (XI-b).

Compound (XVIII) can be produced by reacting compound
(XVII) with a carboxylic acid, a salt thereof or a reactive
derivative thereof or an isocyanate or a carbonating agent. The
acylation reaction, ureation reaction and carbonation reaction
can be carried out by a method similar to the method for
producing compound (I) from compound (XII).

Compounds (XI-a), (XI-b), (XII), (XVI-a), (XVI-b), (XVII)
and (XVIII) can be converted to a different single isomer, or a
mixture of isomers at different ratio by a method similar to the
method for isomerizing compound (I).

Compound (XI-a), (XI-b), (XII}, (XVI-a), (XVI-b), (XVII)
or (XVIII), wherein the double bond moiety 'is reduced, can be
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.6 was stirred at roomtenperature for 30 mn. Thereto
was added a sol ution of

2-met hyl- 6, 7- di hydr o- 8H i ndeno[ 5, 4-d] [1, 31thi azol - 8-
one %300 ng, 1.48 mmol) in tetrahydrofuran (6 nL )
SHU20HE3 xt ure was stirred at roem tenper at B BIf28§7/0626435

prchuceBOb%hg At 81 WeT £ &Q)de_ﬂedrh@liﬂbd for subj ecting the
cyanonet hyl phosphonate (131 _ng and

do@gsn SeatuRrIsidr iode P8y L) O{:‘sta nrcﬂdiuCtéﬂ’a Jﬁf?eCtlon

m Xthrr%oWﬁé {fther waLi&fedkeals r0omytespereduree oher 30
e reaction m xture was added saturated

op@m@myhyavmmﬁbéhmret @oI"'uErBrRe Af¢PRed n%’&t%ibé‘ e\‘fvﬁ%,ng
1'\%3(31{? %Iﬂ)tgl ethyl, aeetatenydheexhtaattias wagheskion

saturate r| ne and dried over anhydrous sodi um
remﬂlfcat e. THhealuileshbn wern ahiapofal if WiRdéi et etitedty 2

af‘mg% the ﬁ%ﬁh?ﬂéﬁo‘@ir@&uéiﬂf@oﬁ%oﬁh&' Fﬁ) g@krein

unn c%rona ograp acet at ive th
RS tllSt kehgdnpauinen( qsqup@ptype&ﬂl%mvmﬁeﬁt’bﬁ@lfp@nﬁt ) 15zpm

- 195 t alk aperet hyl t at
RS Sitr 114 BROBECT ARG ToRSEARI NS (ERt) S 207 (WD),
El erthp@IundnaVy)smsn ber pLrii a2 By Cailter: c (1% C@“PWCDO
: 3 7 4
Xi%l 46:’0 iaf S?{]é:feesr e%cgeﬁgﬁ% é"’tfg §§clt§d1n|a’ a c%gllﬂtlon
re2et£on/.- DIABy’dHi@ S&’H&Ieldeﬁm[‘éa,cﬁld}l[ 3t Spoxiardiddngl & dene) e

t hanam ne FEri asol i O ;
Cyf%lzf‘ olﬁ’ya?%c%]ﬁq’négﬁof’éa% s %%%?(%({Z]O%P)];PF &nej acet
coﬁ%%ﬁrgd l¢ @IGQﬂOffbm? cibm@aummdljvn naendang /o(fSﬁhr/tzgillzding/ver e

added. Raney. coba N a ae ano
CoRP Y O(NI(_% ) pd5em &9 p?ﬁéd n‘{%r)e ﬁg’c 15 Y7 Sd et oom
meh€Xfead,atidethdrr&difodnget = ch)tﬁi@ngemtaﬂolyoapineﬂmd

The catal yst was filtered off E%I ng celite, and the
sipilay fice thasreeinck Rl Bred Gie r FBduced. pressure. The

resi @yg,as put) fded Ry psbiihdal g6l saphedmirdts compound (XVI)
chromat ography (NH ethyl acetate/ hexane-5Q/50- >1O1_E)/
tote MPWNE RE FPATE FOREEARI-THOCS AYCY FHeATF 1 ByF S3ct+o

Th%gb %c(t%}lglgan Qje %-a%gled 2019:1 Eé;)ZbJ Igé‘%ho@ stithila3. ’Qd the
meppod 7f<m pergeéuczdng @qnpﬂusdz(%) fersgoltmandd X}I-(ﬁ )8, 2

HZ) C(%né;&él(:l' éan u %qeau&?d'bby sublacRe{erengeund (xv)

t02a(QeNaEh\¢£ Sea'fc@;qwdsrc@psHm@m@pscucbﬁaiuﬂno%s&\%tl@
Th%il dn_enegt?.t gg h X a@gadT&@ 1’0k uﬁé@l@oc‘?fsmllar to the

I ndeno[5, 4- 2if
medhfd, ﬁjmmdheﬂng/lqalt@wpdcé‘fb)mﬁm RO Gy XIEI33

mol ). in eth 2 (n?fd
g) and RS anﬁggkél e%rwabr?o%xsollﬁg? %ﬁp%}igﬁg% h
(XNTX) Ut® avasrsts reoedeatcti oonstarpemnatiudend mycglmatmﬁ@ler
dr og at nospher e. The cat filter f
reagﬁf‘ eﬁnhﬁée Jé%%c HOES | P?r%‘? cqar)ﬁ.ted\’\@*at 153; n%GEhgzl
similar to the method for producing compound (VI) from compound
(XIII).
Compound (I) can be produced by subjecting compound
(XVIII) to a series of reaction steps including cyclization

reaction. These reactions can be carried out by a method

o8



10

15

20

;-a. concentrated under reduced pressure to give the

title conpound. W2007/148808PCTUP2007/ 062645 The

obtained title conmpound was used for the reaction of

wx@mplsgs 3 and 5 without further purificati Q@T/Jﬁdo%b

(00013) 5: 2.65 (3H, s), 2.77 - 2.89 (2H, :
51m113r1170(ﬂ‘H§ mekhod. B2 (zduging ecagnapd VRS Lrag &@mmlpd
(XTTI 7.15 (1H, d, T=8.0 Hz), 7.44 (1H d, j - 8.0 Hz),

I)1i'dden (2H). Reference Exanple 20

2-[2-(4- Phenyl butyl) -6, 7-di hydro- 8H i ndeno[ 5, 4- d]

1, 31pxazol - 8- vlidenel ethanamne rfr NH2 .11

(Reacgion ggl ut i on of
[ 2- (4- phenyl butyl) -6, 7-di hydr o- 89i ndeno[ 5, 4- d] 1 {ghloxﬁ
zol - 8-yl i dene] acet Onﬂ:txrf‘ e P12 , 0.382 pm
et hanol (2. 41111) WEKENS ed Raney SEHBiEr: (X ; @
2N amoni a/ et hanol sol:t n- (1.2 m), and xture

was stirred at toomtenpegrature for 3 hr under.p
hydr ogen, at nosphere. The 15 catal yst was filtered off

(E'IHer

_ fasieg-cdut efigand t he fi My dte~ 1con:entr8@d y
&Ly educed; pt dgsure to "grie fhe title® *SSBundy

OB} ai ned title gonpoud@VEls used for the rgac
Exanpl es 6 and 7 wi t'hout, further pur|f| cation. “e;LH- NVR
m(00013) at 1.73|- 1.85 ?213 nM, 1.87 - 2.01 (2H, M,
2.70 0 (2H, t, J - 7.6 rg),(H;,,so°- 2.90 (2H,_J %

(2H, t, J = 7.6|Hz), /Eq‘ 1173. 19r¥%&35ubs{mlon 3.\ (2

J=17.1H), 6.33= 6 H , 714 - 7.

m, 7.22 - 7.32 (2H, M7, 47 (111, d, J. =

hi dden (2H). Reference Exanple 21 25 R™ ()

2- (2- Met hyl1-6, 7-di hydro- 8H i ndeno[ 5,

[ GBjotindZ 6T =d- oahi é@n@%@%ﬁiaWnéeW% compound  (I)

(2 r denghend- dl-a1, Shbhi ezl - 8-
Cats h%‘%gg%%%tn(?m rglxlgeeog% 8’ rrfrﬂ%) )l was di ssol ved
sub ecrtﬁ‘)llg anmpaial nfét-hém’@b %&%‘{de@ﬁa@@l repctReRey Rdpd

0 0 4643ucRdgled,
haloéﬁpc?ttl%é }Argé?t y\go\%aglﬁgge?ggprﬁ%?ngﬁi%ger ature for 1
phosﬂstronm;delrlehlrymird@gephaﬁmmemycmh@r%ﬁﬁralp@@tsph%‘és
filtered off u c
sent LGSR Ui LA LA S S0 B QM oy e
the TOfoundcidheldelat aunkdasi Iﬂ+ke:omosucc1nmlde, N-

iodosuccinimide and the like, halogens such as chlorine,
bromine, iodine, iodine(I) fluoride, iodine(I) chloride and the
like, thionyl chloride, and mixtures thereof and the like can be
mentioned. The halogenating agent is used in an amount of about
1.0 - 100 mol, preferably about 1.0 - 10 mol, per 1 mol of
compound (I). To promote the reaction, the reaction can be
carried out in the presence of a base. As the base, for
example, inorganic bases such as sodium hydroxide, potassium
hydroxide, magnesium hydroxide and the like, basic salts such as
sodium carbonate, potassium carbonate, cesium carbonate, calcium
carbonate, sodium hydrogencarbonate etc., and the like can be

mentioned. This reaction is advantageously carried out without
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5 co/nmound was used for the reaction of Exanple 8

W thout further purification_/H NWR (CDC3)- 2.96 (5H,
m, 3.08 - 3.21 (2H, m, 4.13 (2H, d, J== 6.6 Hz),
6.01 - 6.12 (1H, m, 7.33 (IH, d, J - 6.2 Hz), 7.80
WOH007148898 = 8. 2 Hz), hidden (211). io Ref er ef&d/JP2007/062645

sol@éﬁqpéxe u%%né §f§5@e¥1t”§£1@§e<yc06tﬁlet roidrdan:.i - ane1OWhe

solgeBr owomthy@wwl@rﬁm 151 HeRsh 28- bARI (38 (7Sgreagtn

T S0 SRt e e

metirpol j @dtmeohanb—p(rp@aaoﬂrt 2 PORRB
andT@ﬁ?h fﬁé re %ﬁérétQQ'EE aieﬁﬂyyneEﬁQPer@ﬂiﬁd@f&9§l4ékﬂﬁr,

Fron sol uti'én was “added sat ur at ed aqueous
dl}_:ﬁedyll mtlhyedr; ogencantbrdteas ol l»t‘l-@inoxaih%: mindure was

ingFhb 8GRI Lia dl6l Mylo0t Nefonashadabddrmalural g,

over —anhyrous so sul fate
ben&ehuenttol\mseevapberm @dldunUerlIJ@ucedtW@%%fh rbéfdraﬁélrl@ﬁ@

r esi urified b
(e @hro%&&ggésﬁﬁ (REHHE é@étutl ajf %%xane 507 70-5- 601 - 40)
dlnfleﬁh%lNﬂR@aﬂghﬁgib tmmgdmmgmgz@@tamda, peedmetigiphogphoric
eeippiidy ¥ (3r1L6ST ) datpigiod drtbentelle a7 133
dich39€ohéemngst ahl bzethb, onsnh]emrt&/terahmoam atleR- M5

ST+): 286 |
dlcélsvc@%ﬂ%aa@r a$19\0t%0§$3e58§g§9@§ n<a' 58' k %flgtsulﬁr
%éf%gﬂ_tﬂlé %%a Eﬁanﬂlwﬁ),, sGlféﬁlcﬂa%, lel g2, 7<ﬂiimeN;h34 82.
rence a

sulgxirtmy et RoK9 o-7ek GBS, dPed 11 PR Sphveride
and lthdenggacetegihi bl £cQ¥ Brg., formic acid, acetic acid,

" propionic acid, trifluoroacetic acid, methanesulfonic acid and

the like), inorganic acids (e.g., sulfuric acid and the like),
water and the like, or a mixed solvent thereof and the like are
preferable. While the reaction time varies depending on the
reagent and solvent to be used, it is generally 10 min - 50 hr,
preferably 30 min - 12 hxr. The reaction temperature is
generally 0°C - 200°C, preferably 10°C - 100°C.

The condensation reaction can be carried out by reacting
compound (I-a) with an organic boronic acid or an organic
boronic acid ester in the presence of a metal catalyst. As the
organic boronic acid or the organic boronic acld ester, for
example, a compound represented by the formula R’°-M wherein R’®
is a hydrocarbon group optionally having substituent(s) or a
heterocyclic group optionally having substituent(s), and M is a
boron atom moiety of the organic boronic acid or the organic
boronic acid ester, can be mentioned. As the M, for example,
dihydroxyboranyl group, 4,4,5,5-tetramethyl-1, 3, 2-dioxaborolan-
2-yl group and the like are preferable. BAs the metal catalyst,
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PCUSP200 62645 To a suspension of 60 sodi um
hydride (1.03 g, 25.6 nmmol) in tetrahydrofuran (100
M.) was added diethyl cyanomethyl phosphonate (4.52

w0 16b7/1486580 ntml ) under ice-cooling, ,i-z; angct/f®oo7/062645

m xture was. stirred fo Ther was added a
palladigm, £PBRCHISA-l6r Gmb- Ba%qﬁ%?% Al ertgltc%dan | -one (6.67
tetralhs %§1§h@ﬁmphols@hﬁﬁérﬁmﬂ¢'dihmr(ah, (50 M), and the

m xture was further stirr for_ 30 mn. To the

dichloreRd6il BRI RERNESRALN S agéf'ﬂr“é éd aqueous anmoni um

tr;s(&fﬂe%&yﬂﬁd&%éaelt@ﬂe a 1heiimxoyuyr e was |I's extracted
et hyl acetate. e extract d Wit fgl

(2, 27 SRl F AP BB ATRE RO T 4] SV BFOBI Y B0 LEBh

chlorSH fat eondhe: s Yﬁmﬁ_a&@&l eMaparatec under, Leduced

préssure, and theée residue vvas pur jfied by silic qael
bis ( dxrdiamﬁpbmmi’rm&leéﬁﬁyel(l%ta}ﬁﬂ like] are’ preferabl

! tdieskhtk
e JEERAVSIOIER 0 T 0 v oo

As th8.125e(4Epr xarples (3919andc bgsey gudh 35 sedyud o ¢
hydroTlaé %S : aF%J?\H‘l é’ﬁ% i oBHE | ek PRIsAtm H{;lﬁ:dx:.l@s%d the

recr rom exane/ ethyl acetate), :?..!F
like, Eba&rmntsaﬂtarwiqlslx sPE{ UICICEHPIPO BE rPCGdﬂscs&um( %’rb‘@ate'

cesa.qu| c§%§atﬁé fce%'ecnl(':%n %xggoxFa%‘g]d sodfd tm Cfaycﬂt@;g@@calfboﬁa%
etc., (ﬁ&dZ\‘cmend)a.lZe mmmn@nslmmdr ghe HPFFRIEIR PoyPPdEnajite

tonitri,le. WO 2007/. TTLIL 22005 | 8¢ about
== th? LBES- 7OhEr CE’)xayc%iZl Q%?%) ]24_3"1 Séghglé?%g%é%u%en- 17"
-yio dene) @@ef@rnktlry loto(u470 08 g, 2.« 0. 262, reast )1 awd of

triethylam 1 ) lyed in
compo’é?‘?‘lyft 1 %det a Ztéi %allolSt 61fogggg%silljf |r§rfi?dg§lr§lgo%§
aboutp@Moo(lleong)o m a@decﬂermmy taeutri Xt QE. wad -8t npted
roomte e for und 0
pex la?%ﬁﬁ‘&ogpng tadl ysF%ﬁ:@ 239 I'ter e%&l an %‘fn%unt o
aboutcﬁldd)t—edZOaﬂﬂlI h@réféxtabatyeabast Cﬂo.rﬁ)lcenﬁr@traﬂl,glm 1 mol of
reduced pressure to give title, c oun
compoyn@i Bl FI0%) TFD 3 FRRIVR 6@5@? g d’féy(g%él 13
used §nof|hese?’ r%&c(:l?gné% or €39mp3e, t31e78eé81:'|1,orbr353 ,pr@fﬂzj:ably
t, , 6.81 (19, d, J8.0 %t gas
carrlgd gut iq @nkﬁyerFEQQq,ﬁ}rsapn?f %Eﬂ?n 933» rogen
and t%ésgf%§tahﬁhé?geééQﬂhh%éaaﬁbﬁﬁiédeoaganpéﬁfofﬁédwﬁs1ng a

solvent inert to the reaction. While the solvent 1s not

particularly limited as long as the reaction proceeds, for
example, solvents such as alcohols (e.g., methanol, ethanol, 1-
propanocl, 2-propanol, tert-butyl alcohol and the like), ethers
(e.g., diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the like),
aromatic hydrocarbons (e.g., benzene, toluene, xylene and the
like), saturated hydrocarbons (e.g., cyclohexane, hexane and the
like), amides (e.g., N, N-dimethylformamide, N,N-
dimethylacetamide, hexamethylphosphoric triamide and the like),

halogenated hydrocarbons (e.g., dichloromethane, chloroform,
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El emental analysis: for Cl12H12M20 Calcd. (%9: C
71.98; H, 6.04; N, 13,99 Found (%: C, 71.60; H, 6.14;
N 13,94, Reference xarrpl e 25

2 Anmi noet hyl i dene) - 4- net hoxvi ndan- 5- am ne 9Me &
HOUHESi on of PCT/JP2007/062645

carb8a a&Eﬂl‘écﬁlHEicﬁ@Xyl 2,31 ghhyrdle@hidfre i mfrthey Lidene)ddetides
nitrile (15.2 ny, 0.076 mnd) |n et h wer e

(e Geld A TREONEF L& bBal RPLED )L 2 Ak z‘RP% Jal 8?%%?%| (€.g-/

met 891 WdA (0. 8t acRRdtt hepuHyit HEEL MBS a5id EhedlHte),00m
terrperature for 2 hr under a hydrggen at rmspllgereI The
wateataid thandékei | Peredise? IRVRGLcERPIOT aRd the 1ike are

e €6h UNGRr vEedus et Rhassyr én tih
AT e e e
reag@ﬁleand FodveRt -t b'p5u§§ 132g8qera_'@.y9,§, {n?g n%00 hr,

2H, ) ;s 310fC -

PG T 3 A
ZSOEG,H,pné)EerébBﬁ °CH- Ww_o°¢.= 7.7 Hz), 5.81 (1H, d, J- 7-7

h| dde ( f n

1 b B 8008 BB ERencrsc potg ageer
repeébylhﬁedadm aiiedéoR@ 1@ R7°—M may be a commercially available

et hyiid t a 15

oneg bR RSIG SEB Rt ptomygige siscl
metheﬁeamh:sﬁpimsedhenetcetrahydr ofuran (0.9 m-,) i

sol ution of Aac |cxcanh 1 6 d
S0l Bk, 42801 £ U Ll By B1o R compoun
(I —latyet@(mlereand®MWentuemm$teacbmﬁ dmo¥s npgn.se.

To the. reaction sol ution added sat ur a
Thel SRROLIT FES, BRc T B Bube) T Sy anbhs: 4 HheaHUERt
desext pagtad wHih ethydn a@gtaaﬁeK@mI \N&Srhﬁdpwmrﬁ:aﬂur at ed
brine. The sol vent was to v er,.reduc
Chepi 855Yir ePULsifd tvhgo}%suld*uén ’pu dflqsgn%% B %&’e“%‘é
Soc‘i‘élt?n@f CraiBt aghraphy 1Gekhybr a method analogous thereto.
ace ate/rrethanol --100/0-*90/ 10 to vethetltI?g

confeuRauRds. IRy, 294 of [y 87647 e PT uﬁlﬁ/ﬁ? B

518191 £3HhS ) netZod0for r3Rut2hly EOmpctind5 (I-@). a0 26@bhbund
M, 3.75 (3H, s), 4.0f - 4.09 (2H, m, 5.52 (IH brs),
(I)6.25 - 6.33 (1H m), 6.65 (IH d, = 8,0 Hz), 6.82 (lii,

d, %'f' cgmlgounds (I), a compound represented by the formula
(I’) or a salt thereof [hereinafter sometimes to be referred to
as compound (I’)] can be obtained by the method shown by the
following reaction schemes, or a method analogous thereto and

the like.
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Hz), hidden (2H). nelting point: 105 - 107Czed from
hexane/ et hvl acetate), 25 M5 (ESI-1-): 247 (MtH),
El emental anal ysis: for Cl4H1eN202 Calcd. (%9 : C,
w807z lissdd, 7. 37; N, 11. Found (%: C, 67.93; ptlryr20@fis2645
N, 11.10. Reference Exanple 27 os
(Reachii92-3)6- Ani no- 7- met hoxy-. -i nden-1- y1)ethyl]acetan de
WD 2071148808Per/ JP20071062645

O\ - (6- Amano- 7- net gg\rv , 37di hydr o- 1Hi ndepxl yOPdOe)
| ] acetigavbrde (2. ‘ﬁ 7 nmolydusiers di ssol @np
Rt anol (50 nlL), a %@% adi um car bon powete 00
r#®Y) was added, and the m#xture was stirred at re®m
xixgnperature for 5 hr ungey a hydrogen at nospher &x)The
catal yst was filtered off using celite, d the ot
filtrate was concentrated undegonfeanips pressurelta‘aaon
give the title conpound (2,56 g, d 9699 . 1H NMWR
(CDC13) 8: 1.68 - 1-93 1 (1H, 7 2.65 - 2,79 (LH, m;
(1H m, 3.28 - 3.5o‘°(>g|a, m, (1H bra); 6.60,(Ibk dy

Cl =80 H), 6.78 (i 3 d, ?3= 8. Qakizhs mekti Ny _pQi
130 - 132C(recrystallmon’1‘mhyl ack

M5 (ESI+): 249 (M+H) g tal analysis: forR®
c14pi 20N202 Cal cd. (%: 67.717 H, 8.12; N, 11R®
Found (%9 : C, 67.56; Hx8&#H1; N, 11.27. Reference&Xl)
Exanpl e 28 O

N- (2- (6- Ami no- 7- hydr oxy- 2, 3-di hydr o- 1H-i nden- | yl ) et hyl
] acet am de hydrochl ori de

R.':l
o) TR | N>FS 7
N - HaN condensation
Ha halogenation .
Rda R 4 R4a
Réb R4P A
i OOXIV) (XXV-b)
Ra
R? R
}rX 0 },‘X o reduction N}*X ?
N condensation N R7a - ] = _R2
= .
R7b R1a
Aa R4a
R Réb R4 ol
(XXV) PXVI) XV
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OH 1+2N To a solution of

N-[ 2- (6- am no- 7- met hoxy- 2, 3-di hydr O-| Hi nden- 1-y1) et hyl

| acetam de (2.56 g, 10.3 mmol) in dichl oronethane (80

nm.) was added a solution of boron tribromde in

NEHPTHEHEL hane (1M 22.7 rul, 22.7 mol) und&TAP2007/062645
re i Ce-cooling, and the pixture was stirred at rgom
ybenmpeyature for 1.5 h;%_xTa‘i Re reagiiQn sol utipx Ras
N alided wat egongedditbnt he turle was (WWri2087/ 4 N i
BOYPGI-AP26071062645 di I[ut ¥ ywit et hyt—acet at e,
“Wirt ™~ sat ur at ed aqueouss@di-Um hydr ogencar bonat'e
s8Pution and saturated b ne, and dried over anh§ydrous
sedvidm sul fate. The sol verk was evaporated under *XX)
reduced pressure. The residue was dissolved in | gyation
di chl oro hairgati¢80 nl), [a sol uti on of boron ureation
tribrom de N di chl oromef ayeti®2, 7 FL, 22.7 nol ) SRAgS""
added under icte-cooling, [and the m xture was st iiKredeclion)
at roomtenperature for 1.5 hr. To the reactign o]

sol uti on was adde vvé’ter,Rsan@Nthe m xture was \diyl B JL1
w th ethyl acetate, V\@}E e wi t h saturat ed aqua>/gJX ‘ Es R
sodi um hydr ogencar bona Iki on and sat ur at ed R2
and dried over anhydretisZsedi um sul fate. The &0

was evapor at ed under reduced pressure. The residrfe was

di ssol ved in ethyl acetageyimand converted to ()

hydrochl ori de with 4N hydrochl oric acid/ethyl acetate
solution. The solvent was title conmpound 1H NWVR

( Bhnd. 80rx)3ckn 159 ,prbd2c88 ¥¢H mygtho8 1N lagytg the

8.0 .99 - 2.14 (1E,_m, 4 .04 - 3 13 (Lii .
neicay 4 prodisingl AorRL 138) - Goapptelr gt o o
prddddedby 2 Biod binindr 0. Fhe8mddhdd Norbpsyduciag8?

(3H, brs%, 10.14 (1H, brs) MS (ESI1.): 235 (MIE).
cogefuaed¥él Exampl e 29

N f 3= drolAge bk prasnobet pydduchdhigr @xyethod: diihyliso-toHthe

nden-5- yil propanam de
method for producing compound (IIT); compound (XXI) can be
produced by a method similar to the method for producing
compound (IV); compound (XXII) can be produced by a method
similar to the method for producing compound (V); compound (XXV-
a) can be produced by a method similar to the method for
producing compound (VI-a); compound (XXIV) can be produced by a
method similar to the method for producing compound (VIII);
compound (XXV-b) can be produced by a method similar to the
method for producing compound (VI-Db); compound (XXVI) can be
produced by a method similar to the method for producing
compound (VI-c); compound (XXVII) can be produced by a method
similar to the method for producing compound (VI-d); compound
(XXVIII) can be produced by a method similar to the method for
producing compound (IX):; compound (XXIX) can be produced by a
method similar to the method for producing compound (XI-a);

compound (XXX) can be produced by a method similar to the method
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OHH N-[ 2- (6- Am no- 7- hydr oxy- 2,
-di hydre- 1E-i nden-1yi)ethyl]acetam de hydrochl ori de
(100 ng, 0.369 mmol) was dissolved in pyridine (4 nL),

wdooPis8s | ¢ anhydride (52.1 pt, 0.406 nmmol ) massracdecksss
under ice-cooli ng, and the m xture was _SO st i Lar
for pABIUGLAY Wﬁmuﬂﬁaé%éabéoaqdo Wﬂ@oﬁac(ﬁwgn 50l I?J% i%{?,%qgnd
oLVeNM Mas, evappeaied furdptodietdicedoppessur@) The
by a ‘%%%fgo%msasospavnpzoow 062645 resi due was purified by
from sdnrozadg€fI®lol umm chromat ogr aphy (et hyl
acet at e/ net hanc1=100/0-490/10) to give the title
compound (94.5 ng, yield 88%. 1H NVR (CDCl3) 5: 1.28
5 (ReactBm o), J7.4 Hz), 1.73 - 1.87 (33,), 4F 2.02 (31-1,

s), 2.16 - 2.31 (1H g0, 2.48 @H q, J - 7.4 He),

R 2.67.. 2.79 (1E ). g 884 .3 98 (11-1, n), 3.15 -
a¥ {j,%,R‘rr)a;kylang et . 6.29 (1H brs),
H &3 =80 B(1H d, J = 8.0 H),

(IN brs), 9.77x¢ 1P Frs), NS (ESI+): 291 (MH).
Ref erence Exanple 30rM {3-[2-(Acetyl am no)ethyl]-4
ydr oxy- 2, 3-di hydro- 1Hi nden- 5-
§a1- 2- (benzyl oxy) acet amide 0 OH .
NoP- &Gmptinge- 73 hydraxaor@e8adidiyhedn1 R3-jisn @y} - can be
yi )ethyliacetam de hydraochl or,ic 19,504 928 HyBbohen
produzgd RN SYSPFEG A %ﬁ%‘gﬁoﬁgd( % %?) ,(V?%%%nzyl oiy_) acet yl b
atom €8l 9% i NE(116008r Beacticdl nTind )alkydagddedreatidon can be
10 carrﬁegeégéxgd % e gggetégadgrxggrfnv%ﬁé alkylation reaction of

compound (I) wherein R® is a hydrogen atom.
(Reaction 7)

RS
5
xR NJ\R1
N RE halogenation
RO,

substitution

15

0
Rﬂ
xR N)LR1
. substitution 4 1 ;
halogenation N i RE
- (o=
R4a
R4b
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| deSilc:@dc%wm&ueaﬁdeﬁa%af?ﬁ%arﬁﬁst

stirred for 15 win. Water was added to the reaction

sol ution, and the solvent was evaporated under reduced
pressure. The residue was purified by silica gel

col utm chr omat ogr aphy (ethyl .23 M5 (ESI+): 333 (M+H).
R WBHSY3Exanpl e 31 ge PCT/IP2007/062645

N-0-[ 2- (4cet yl am no) ef hyl] 4- hydr oxy- 2, 3-di hderO 1Hin o
geﬂs 5-4%1\1 2-nmet hyl p
N T 145868 RaMR200 7/

zPur‘n‘o_7_hy'o‘|"ox
xcet am de hydrochl ori=0e” (1 ,
di ssolved in pyridine (4 nL), i sobutvryl chl ori dre"'
34@ 5 [sli, 0.406 m’rol),\jxps added under i ce-cool jng,
nd the m xture was stlrred for 3 hr. Water was added
to Rﬁ@fr eaupbwrd s@ Ut cen, barditraduesst Jehirepgsing compound

I’e\é?p Hﬂ & gﬁ?gg rE2aUeen Tah%aﬁ.%%bﬁé'@:ﬂ%%gent to
i Ca ol utMm chr omat ography
glvacebmpcﬁimbt maﬁo) a:@/torengsmS)eqtengu vem@qai@chtll ec) %o a

e T il i . i e s I

2. 08 411¢on@qun21 107 2218%¢( 1m1roq1r)ced2 b52rea<2tﬂm cmgound

o e g S B P gy ons

to Hive &ar@)ddh)j (87 38) (drid thes) sulirne@bd:engldolttpchl)nd NB’'-e) to a

desiee ftﬁost(l&ilsflg') TR Ry ST RRED 9% Y-
"t orTHoENgefbmdy 11+ 2, 2a2-He Ilhl:h@dhmmfeiqurdectlng compound

(6- Ami ng- 7- hyd i hydro-1Hinden-1Vl)e
]a‘%ei"%%‘fed‘é‘ Ry arSch Bwé%%g Gg"“rfd’l Erﬁ%?‘j‘atl PLOthe
to %Sré%&?bdn@ 4 l—@l) Nénd ‘Ehléh) suﬁjddﬂlugr oampdsumi (I'-g) to a

anhydri 0. 406 mrb\%é was added under
KOOWPr BEE 3% 15 ni n.

Vat e ded iba Lhe £876HE08nS Wxthaae asgtfie can be
sol vent was evaporated under reduced pressure

The
caprisiddeet s 2pierPPads B 1§ Featiemetbranhor producing, for
exﬁrﬁﬁ%%%ﬁﬂ@y f[eglhyfrom compound (I).

A compound represented by the formula

CH,)m
( 2) \N

wherein each symbol is as defined above, or a salt thereof,
which is obtaired in the reaction steps for the production of
the aforementioned compound (I), is a novel compound, and can be
used as a starting material of the compound of the present
invention. Of these, preferable compounds include

2-(6, 7-dihydro-8H-indeno [5,4-d] [1, 3] oxazol-8-ylidene) ethanamine,
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WD 2007/ 13S808PCTI M2007/ 00645

acet at ei hexane, - 30/ 70-*80/20) to give the title

compound (27.8 ng, yield 23%. 1H NVR (00(13) 5: 1.66
wg 2037/94%30(9311 M, 2.13 (3H, s), 2.17 - 2.32 pdidr200Mos2643

(1 -
(2-padniy 1 SUez BT ARIHe (6L i0 (FE Brey. 6. 77
ylide éf$t%%n 16582 ZIKF) 8.07 (111, d, J = 8.2 Hz), 8.80
2-[2- Réfm@yabughhpq(,g—gg%) dro- 81-{ 1nden2>[53li3 ]([IXH-@J bxazol-8-
ylldeg%ggg%ég Aget yl ani no) et hyl | - 4- hydr oxy- 2, 3- dlhydro 1H
1.6 yl11-5-(b '
2-(2 —meahﬂ 6, '7td1]71ydro-— 252yl oxy) pentanande | iSgn IR N

no- 7- hydr oxv- 2, 3-di hyd 1
ylldepf}a 2.tlam e hydr oc%l oride (162 m?% rg 6CI_)|E)I nd%In) | w'i;et "
~ (2-0lb S5l Vie @ ~Hahpyr ¢ iHTE ndeno b )4 -4 ’(lb h‘i’ﬁ‘ﬁ /)pent ancyl

hloride |s_ (15 662: yad

1)et 11 ormMage sl dbrunderlt
ylle F‘é%al%oﬁ [ ng, nlgti%e %xtujfe was stltrared for 15 mn.
thereblicasdltrenflinas evapor at ed under reduced pressure, and

the residue was purified by silica gel columm
chr omat ogr aphy (ethyl acetate/ hexane=80/ 20- *100/0) to
giTvethéea tdriehment bopedinespesivg, rapcsigngoyhen th

starg g-NNR Oooﬁnfom o Qj L 9%%1%#'” ékﬁ%%%skh§&roé§:5%
heteré}jggzcgeg}roup, tEeEIS gﬁis may b? protect§d6]§y a2 76(1E,
protecting group generally used in the peptide chemistry and the
1ike. In this case, the object compound can be bbtained by
removing the protecting group as necessary after the reaction.
Iﬁtroduction and removal of these protecting groups can be
performed by a method known per se, for example, the method
described in “Protective Groups in Organic Synthesis, 3™ gd.”
(Theodora W. Greene, Peter G. M. Wuts, Wiley-Interscience, 1999)
and the like.

The configuration isomers of the aforementioned compounds
(IT) - (XXX) can be isolated and purified by, for example, a
conventional separation means such as extraction,
recrystallization, distillation, chromatography and the like,
when isomerization occurs, whereby a pure compound can be
produced. In addition, isomerization of double bond may be
promoted by heating, acid catalyst, transition metal complex,
metal catalyst, radical species catalyst, photoirradiation or
strong basic catalyst and the like according to the method
described in Shin Jikken Kagaku Koza (New Experimental Chemistry
Course), vol. 14, pp. 251-253 (edited by the Chemical Society of
Japan), Jikken Kagaku Koza (Courses in Experimental Chemistzry),

4th Ed., vol. 19, pp- 273-274 (edited by the Chemical Society of
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3.02 (1H, 110, 3.07 - 3.22 (1H ), 3.30- 3.47(211
m, 3.53 (211, t,CT = 5,8FE),4,52)(211,S), (211
6.29(1H brs), 6.61 -6.66 (IH m, 6,68 - 6.73(1H

m,7.26 -7.33(HE, ), 8.02 - 8.17

WO 2007/148808 PCT/JP2007/062645

Japan) and the like or a method analogous thereto, whereby a
corresponding pure isomer can be obtained. While compound (I)
has a stereoisomer depending on the kind of the substituent, not
only the isomer itself but also a mixture thereof are
encompassed in the present invention. In the above-mentioned
reaction steps, where desired, compound (I) can be produced by a
known hydrolysis, deprotection, acylation reaction, alkylation
reaction, hydrogenation reaction, oxidation reaction, reduction
reaction, carbon chain extension reaction or substituent
exchange reaction, conducted individually or by a combination of
two or more thereof. These reactions can be carried out, for
example, according to the method described in Shin Jikken Kagaku
Koza (New Experimental Chemistry Course), vols. 14 and 15
(edited by the Chemical Society of Japan) and the like.

Compound (I) can be isolated and purified By a known
means, for example, phase transfer, concentration, solvent
extraction, fractional distillation, liquid conversion,
crystallization, recrystallization, chromatography and the like.

If compound (I) is obtained as a free compound, it can be
converted into a desired salt by a method known per se or a
modification thereof; conversely, if compound (I) is obtained as
a salt, it can be converted into a free form or another desired

salt by a method known per se or a modification thereof.

The compound (I) may be used as a prodrug. A prodrug of
the compound (I) means a compound which is converted to the
compound (I) with a reaction due to an enzyme, an gastric acid,
etc. under the physiological condition in the living body, that
is, a compound which is converted to the compound (I) with
oxidation, reduction, hydrolysis, etc. according to an enzyme; a
compound which is converted to the compound (I) by hydrolysis .
etc. due to gastric acid, etc.

A prodrug of compound (I) may be a compound obtained by

subjecting an amino group in compound (I) to an acylation,
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(1S, m, 9.80 (IN,s), M5 (EST.-1-): 425 (M+H),
Ref erence Exanpl e 34 4-(Benzyl oxy)pentanoic acid | OH
WO 2007/ 148808PCTOP21107/ 062645 To a solution

= nzyl ox )pentan-1-ol (350 , 1. 80 nppl/pa 5

W(ggoé)?/%f(r?g&(m m ) was ~added Josles rgggent )é% 9M/)‘PZI.O(59]7/0r6r12_6,43
alkyli%;iﬁc;rfrgiéﬂ %aguag%wrs_{l@é:l@oo!(?r@,r @nGOTReRH ?énﬁ%gby

. L. . 190 firt e j
sun3eFhuld i RGPSk ARSE I, (I o e e
alanyaggﬁfn,r @éigcgm?qﬁir&?ﬁwlbeny%@%si(éuﬁ?tfé}qlu‘@ﬁﬁé‘oé‘ﬁf ition

| e o ‘ b . _
aiomof ST bR BF oA e LR ST acbtate.
pyrrogﬁgymm@os ltatma?, driived oglexymeitiydesiien svl twrsal f at e,
( ol vent was eva

bty ) FR6oF o e MBS BT He I 1O i i) Sy el oasets:
groupC ik osBtRamaphy ) (s hyl aagetate nelénéaR0#80- *40/ 60) to

phosp%g¥§léggzgigglgoggk éﬂJQ%.g??6ar@%mﬁ%hgbdoﬁég@ned by
subjecting a hydroxy group in compound (I) to an acetylation,
palmitoylation, propanoylation, pivaloylation, succinylation,
fumarylation, alanylation, dimethylamincmethylcarbonylation,
etc.); a compound obtained by subjecting a carboxyl group in
compound (I) to an esterification or amidation (e.g., a compound
obtained by subjecting a carboxy group in compound (I) to an
ethyl esterification, phenyl esterification, carboxymethyl
esterification, dimethylaminomethyl esterification,
pivaloyloxymethyl esterification, ethoxycarbonyloxyethyl
esterification, phthalidyl esterification, (5-methyl-2-oxo-1,3-
dioxolen-4-yl)methyl esterification, cyclohexyloxycarbonylethyl
esterification and methylamidation, etc.) and the like. Any of
these compounds can be produced from compound (I) by a method
known per se.

A prodrug for compound (I) may also be one which is
converted into compound (I) under a physiological condition,
such as those described in IYAKUHIN no KATHATSU (Development of
Pharmaceuticals), Vol.7, Design of Molecules, p.163-198,
Published by HIROKAWA SHOTEN.

When compound (I) has iscomers such as optical isomer,
stereoisomer, positional isomer, rotational isomer and the like,
and any isomers and mixtures are encompassed in the compound
(I). For example, when compound (I) has an optical isomer, an
optical isomer separated from a racemate is also encompassed in
the compound (I). These isomers can be obtained as independent

products by a synthesis means or a separation means (e.g.,
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1H NWR (CDC13) 5:1.23(3H, d,J = 6.3 Hz), 1.80 -

1.91(2H, m, 2.48(2H,t, J = 7.4 Hz), 3.51-3.65(1H m,

4.43(1E,d, J .25 11.6_FE), 4.59 (1H, d, J - 11.6 Hz),

7.23 - 7.37 (5E, m), hidden (IH). Reference Exanple 35

A A A e
concentration, solvggéjextraéggong column chromatography,
recrystallization and the like), optical resolution methods
(e.g., fractional recrystallization, chiral column method,
diastereomer method and the like) and the like known per se.

The compound (I) may be a crystal, and both a single
crystal and crystal mixtures are encompassed in the compound (I)
of the present invention. Crystals can be produced by
crystallization accerding to crystallization methods known per
se.

The compound (I) may be a solvate (e.g., hydrate etc.) or
a non—-solvate (e.g., non-hydrate etc.), both of which are
encompassed in the compound (TI).

1257

A compound labeled with an isotope (e.g., 3, ¢, *s,

and the like) is also encompassed in the compound (I).

Compound (I) shows high affinity for melatonin receptors
(MT, receptor, MT, receptor). Since compound (I) acts as a
melatonin agonist, has physiological activities such as
melatonin receptor affinity and the like, shows low toxicity
(e.g., acute toxicity, chronic toxicity, genetic toxicity,
reproductive toxicity, cardiotoxicity, drug interaction,
carcinogenicity and the like), and is superior in the stability
and in vivo kinetics (absorption, distribution, metabolism,
excretion and the like), it is useful as a pharmaceutical
product. Compound (I) acts as a melatonin agonist in mammals
(e.g., mouse, rat, hamster, rabbit, cat, dog, bovine, sheep,
monkey, human and the like), is useful as a composition with a
binding affinity for melatonin receptor, particularly, a
melatonin receptor agonist, and can be used as a prophylactic or
therapeutic drug for a disease possibly influenced by melatonin.
As the “disease possibly influenced by melatonin”, for example,
sleep disorders [e.g., intrinsic sleep disorders (e.g.,
psychophysiological insomnia and the like), extrinsic sleep

disorders, circadian rhythm disorders (e.g., time-zone change
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4- (Benzyl oxy) pentanoi ¢ acid (230 ng, 1.10 nmol) was
di ssolved in tetrahydrofuran (10 M.), oxalyl chloride
(90 uL, 1.05 mmol) and dinethyl formam de (10 }IL) were

der ice- cooling, and the m xture wa ed
Wf?%“:a%gﬁg n. The solvent 25 was evaporat ed uh éwé(gpzom/oszma

syndrbxﬁéiufjbﬁs‘, Argss ueki fandrkhelsmsiddgerdas, ditnpcadani $4eer—

ichloro han a t
waxe Grnpnl ERLaRPT ATl phasg Wi s R R T oLk LR
syndrymé,etr{t;djzaca?am sleedpy debe hé yordrdee( 244 g 10k803 ol )

| ridi.ne under_. c [} d_th
Parasﬁ’i“&f%sr' §ps%f??]é‘!dgl) Ssg?c%%toer%e {' ceirlo'fger urrga E %Sycmc
disord8es s@ uant ch@&nﬂ&amtaﬁe’dlwdmﬂmbednzethmssur e, and
t he residue was rified
Alzhedney) S FSEEPETI R%Wf%ﬁé%%segaéﬁe'cff? FRSHatBgr aphy
demeneﬁa h%ckﬁ&%&ﬂﬁ:@hb@%&ﬁ@r@@éi& :b@ﬁ:/l@):yt ne@rcmst )heitsdrireia

Efound , yield 579 00013 8. 1.27
and t{le Heely %%Oﬂﬁ?efierﬁi”? 29 13 SZ36(1H m),
demenfi? AP beiled’ s §1§Edﬂél,Pgrﬁ¥hson2s7aléé£seﬁﬂcreﬁt85eldt—

Jakob disease, amyotrophic lateral sclerosis (ALS), Huntington’s
disease, spinocerebellar degeneration, multiple sclerosis (MS)
and the like), psychoneurotic diseases (e.g., depression,
anxiety, bipolar disorder, posttraumatic stress disorder (PTSD),
seasonal melancholia, schizophrenia and the like), memory
disorders (e.g., senile dementia, mild cognitive impairment
(MCI), amnesia and the like), ischemic central nerve disozrders
(e.g., cerebral infarction, cerebral hemorrhage, brain edema and
the like), central nervous system injury (e.g., head trauma,
spinal cord injury, whiplash injury and the like), wvascular
dementia (e.g., multi-infarct dementia, Binswanger’s disease and
the like), cancer (e.g., cerebral tumor, pituitary adenoma,
glioma, acoustic neurinoma, retina sarcoma, thyroid cancer,
pharyngeal cancer, laryngeal cancer, lingual cancer, thymoma,
mesothelial tumor, breast cancer, lung cancer, non-small cell
lung cancer, small cell lung cancer, stomach cancer, esophageal
cancer, duodenal cancer, colorectal cancer, colon cancer, rectal
cancer, liver cancer,.hepatocellular carcinoma, pancreatic
cancer, pancreatic endocrine tumor, biliary tract cancer,
gallbladder cancer, penile cancer, kidney cancer, renal pelvic
cancer, ureteral cancer, renal cell cancer, testis tumor,
prostate cancer, bladder cancer, vulvar cancer, uterine cancer,
cancer of uterine cervix, cancer of uterine body, uterine
sarcoma, chorionic disease, vaginal cancer, ovarian cancer,

ovarian germ cell tumoxr, skin cancer, malignant melanoma,
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- 3.01 (1H, m, 3.04 -3.22(1H M, 3.29 - 3.50 (2H, m,
3,61 - 3.75 (IN, m), 4.41 (1H dd,J - 11.3,1.8 Hz),

4.66 (1H,d,J = -7,38(5H, MS(ESIA-.): 11.3Hz), m),8.21
425( MkH) .
WO 2007/148808 PCT/JP2007/062645

mycosis fungoides, basal cell tumor, soft tissue sarcoma,
malignant lymphoma, Hodgkin’s disease, osteomyelodysplasia
syndrome, multiple myeloma, leukemia, acute myelocytic leukemia,
chronic myelocytic leukemia, acute lymphatic leukemia, chronic
lymphatic leukemia, adult T cell leukemia, chronic
myeloproliferative disease, pancreatic endocrine tumor, fibrous
histiocytoma, leiomyosarcoma , rhabdomyosarcoma, unknown primary
cancer and the like), hyperinsulinemia, metabolic syndrome,
obesity, diabetes, diabetic complications (e.g., diabetic
retinopathy, diabetic neuropathy, diabetic nephropathy and the
like), hypertriglyceridemia (hyperlipidemia), hypertension,
circulatory disease [e.g., ischemic cardiac diseases (e.g.,
myocardial infarction, angina pectoris and the like), cerebral
apoplexy, arteriosclerosis, arterial restenosis after PTCA and
the like], lower urinary tract disease or disordér (e.g.,
dysuria, incontinence and the like), osteoporosis, reproductive
and neuroendocrine diseases, convulsion, glaucoma, headache,
irritable bowel syndrome and the like can be mentioned. 1In
addition, it is effective for immunoregulation, cognitive
enhancement, tranquilization, stress or regulation of ovulation
(e.g., contraception and the like).

Compound (I) or a prodrug thereof [sometimes to be
abbreviated as “the compound of the present invention”] can be
safely administered orally or parenterally (e.g., subcutaneous,
topical, rectal, intravenous administrations etc.) by itself, or
in the form of a pharmaceutical composition confaining a
pharmacologically acceptable carrier according to a conventional
method (e.g., the method described in the Japanese Pharmacopoeia
etc.), such as tablet (including sugar-coated tablet, film-
coated tablet and the like), powder, granule, capsule, liquid,
emulsion, suspension, injection, suppository, sustained-release
preparation (e.g., sublingual tablet, microcapsule etc.),
plaster, orally disintegrating tablet, orally disintegrating
film and the like.
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6.25 (114, (1H, brs), brs), 9.72 6.52 '1H, - 6.66
s), (214, m, 7.22 Reference Exanple 36
N-f3-[2- (Acetyl am no) et hyl] - 4- hydr oxy-
W‘iléoﬁl h ;0" 1H i nden-5- yl }cycl opr opanecar boxam d
BAni no- 7- hydr oxy- 2, 3- di hydr o- 1H i ndeﬁCT/\}TZP(g{%%b
]§§eﬁﬁﬂﬁmieohygié&iﬂyﬂdddeptéﬁﬂblnarr@eﬁﬁg v&nﬂqpsmasganlc

di ssol ved in yr| dine (4 rbon I
or ln@ﬁ‘F%‘Hcdéa(:éBe SHbEt; ncé 46%"‘%@?)1% %&g § unger
prepak&€t &O@alBgi a B bdrh®ein¥htif enaas %rré;eainpfl@r, 3uhtable

Wat er was added to the reactian {
amoung | e RIS Ve aptitared eéﬁﬂ%ﬂrer}tedab%glég% s%ﬁé’de"rhaend

dlSlnE@éfzg'&’te PARSs P d flechaBWtsbhi Cabg %blﬁ@lhtl}msolublllzlng
chiomat ogr aphy (ethyl acetat e/ met hanol 100/ 0-*95/
agentyj yespanelippt rEeRonPERTRNETLY AP ePYE AR 5° g

agent(gg%gégg%lg p9e€?%atﬂbd%4 égaiwﬂgne Qeazssaﬁyiﬂ%obﬂéﬂtiéﬁal
- 85 (214, m,, 1.90 - 2.10
prese@naﬂlvqﬁ anzlqgldaqugqggogqu_agqﬁt gwg%ten%?g7ggﬁﬁp{

adsorg?ega %%Eln% Q 61415"533a4xd @1 §1]Q@.car3%)339u§éé-da\]pﬂﬂopr§a2@%y

7A80t¥d Kkadpignk, 8f08f mc)amp8e44lact8389@ £492°59y) P hi dden
mannlq:oll_q sﬂ\é%cggskérgst%,( MiED+ a1 0 Refel encesdxanphe 37

anhydrous silicic acid and the like can be mentioned. As the
lubricant, for example, magnesium stearate, calcium stearate,
talec, colloidal silica and the like can be mentipned. As the
binder, for example, crystalline cellulose, sucrose, D-mannitol,
dextrin, hydroxypropylcellulose, hydroxypropylmethylcellulose,
polyvinylpyrrolidone, starch, sucrose, gelatin, methylcellulose,
sodium carboxymethylcellulose and the like can be mentioned. As
the disintegrant, for example, starch, carboxymethylcellulose,
calcium carboxymethylcellulose, croscarmellose sodium, sodium
carboxymethyl starch, L-hydroxypropylcellulose and the like can
be mentioned. As the solvent, for example, water for injection,
alcohol, propylene glycol, macrogol, sesame oil, corn oil, olive
0il and the like can be mentioned. As the solubilizing agents,
for example, polyethylene glycol, propylene glycol, D-mannitol,
benzyl benzoate, ethanol, trisaminomethane, cholesterol,
triethanolamine, sodium carbonate, sodium citrate and the like
can be mentioned. As the suspending agent, for example,
surfactants such as stearyltriethanclamine, sodium lauryl
sulfate, lauryl aminopropionate, lecithin, benzalkonium
chloride, benzethonium chloride, glyceryl monostearate, and the
like; for example, hydrophilic polymers such as polyvinyl
alcohol,’ polyvinylpyrrolidone, sodium carboxymethylcellulose,
methylcellulose, hydroxymethylcellulose, hydroxyethylcellulose,

113



10

15

20

25

30

Vl\\ll_l)f20071148808PCT/ JP20. 07M62645

3-12-(Acetyl am no) et hyl ] - 4- hydr oxy- 2, 3-di hydro-1| E-i

lejen-S- yl | benzam de N'zt 8y e yro-1&1
E2- (6- Ami no- 7- hydr oxy- 2, 3-di hydro-1Hi nden-1- 5

Wo) Biikdogcet am de hydrochl ori de (100 ng, O. 3’6:9‘/.]1’2007/062645

initial) was dissolved in di
hydepkyniopylealulgse etg: 40%“%}?) ihg% n% he
the'f§bf§ﬂycheg’aéﬂﬂi.t&%rnb%ém#]% W@$u6®$él%ﬂ&sboblﬁﬁﬂﬂﬂsﬁdlum

ter was added to the reactjo t
chlsoid@ntgl\m%@%adbﬂﬁ@éat‘%oeé}d Fgaugjle%e Icr%glsgﬁpg IIn!Il'%ned

As £ﬁ§ronaf%gf£%ﬂy Co ﬁb?db£W§é%|ﬂfﬁﬁ g@lphdﬁphﬁne, acetate,
ace

cargbnate heitirete %@moéﬁé %118121 ; %33? LN +1%0/ %ﬁ t8e

soo%g &?gﬁ%‘t 1fg§ exa]rrpg% (@éﬁfm al%oﬁéi 3Hhd &he 2ik4 can be

) 2 91 - 3.07 (1E,
menltr).onéi.llgAs Shamxesprv@gp.wemfo% eicgmp % 37 (1€, ),
hyd(§§§bép ?ﬁﬁgf Fﬁ?lOé%%?%L?i%lﬂégfg} ggcggfklgﬁkﬁsﬁzﬁﬁ
2 1cbESL #)der3@RopMbhc Refer entkl Exarpl arggthe Like San BS

menﬁaéﬂeéz ( %%gl (Qfﬁég¥l]féklgkgﬁﬁi¥ 25:3rditly daocddibiic

eny acetam de
acilt, [ 8= {@co‘}_sﬂ‘ldi@ﬂah&dtﬂm()llke%m Mm@ntgomep@en 1-

yI i) et byl ] acet A de: ol QebgLAdeA 19 Bes dh3a%vaToldn

varies depending on the subject of administration,
administration route and symptom and is not particularly
limited, for example, for oral administration to adult patients
for the treatment of insomnia, it is about 0.001 to about 3
mg/kg body weight, preferably about 0.005 to about 2 mg/kg body
weight, more preferably about 0.01 to about 1 mg/kg body weight,
as the compound of the present invention, which is the active
ingredient. The dose is desirably administered about 1 to 3
times a day according to the symptom.

The content of the compound of the present invention in
the above-mentioned “agent (pharmaceutical composition)” is
about 0.01 to 100 wt% of the whole composition.

When the compound of the present invention is applied to
each of the above-mentioned diseases, it can be used in
appropriate combination with a pharmaceutical agent or a
treatment method generally employed for the disease.

In the following, a combined use of the compound of the
present invention with a concomitant drug is referred to as “the
comblnatlon agent of the present invention”

As such concomitant drug, for example, sleep inducing
agents (e.g., GABA system sleep inducing agent such as '

brotizolam, estazolam, flurazepam, nitrazepam, triazolam,
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127" dissolved in pyridine (4 m), phenylacetyl
chloride (53.5 1AL, 0.406 mmol) was added under
ice-cooling, and the m xture was stirred for 15 mn.

Wat er vvas added to the reaction sol ution,

WRHTHE®was evapor ated under reduced pr essuF‘gTM}ﬁ%W%Wb’

flum@.@e@iéﬂ%ﬁSQ8Eﬂt£ﬂdﬁﬁ%451maﬁmemqu@mpmle@Oﬁycéw?»ca
colu r omat I
eszopéeé?%ﬁre/ﬁ?éﬁ%meoﬁa%%ﬁ%ﬁo/Jg)‘ié’t%i G vERHE T fe° 7 o
GABA g9§@@yrgie¢a§11@dm@ngylagbdt2éh%h aJsHepllk/Rvis@mm) o 1.71
1.85 (3H (3 12. - 7 é q? 2

pruvapsgping fiphe Ydrzm‘éﬁlel ga%o‘%‘)fﬁ' %03‘ P % 3! gé the

like) (%&ud@pre%saﬁts dﬁegbl (gh:hoiﬁtln'é ,78e¢RHhliz)s, 6.16 (1H,

paroxprz}nev mla ?XME( Sﬁfaﬁfdovemre(bfﬁe Eﬁg%\’) mg"t?z?aﬂﬁleo

mlpz%h?% x(o%ﬁh6}1d§5?dlr18§btn4@ Refarancerdxanpl e 39
3-[2-(Acetyl am no) et hyll-4-hydrox

mifep@idityelr cloKEPLRdettS-) ryf)it%a%ﬁvm Féﬁgﬁaﬁ de

alprallg'o g'm( %ﬁgﬂar%%pgmhy&ﬂ%%zé p&k E]r @ dbkpatierediyo]emhy|

e hydrochloride (100 ng, .0.369 nm was
fluto@xrssepaae,d lqrapgpimi rEq-4 - ntyer@%ﬁéﬁyﬁﬁ%‘b?

Alzhéﬁ%eggl ? ééggeanap%h Q1436 AEDL Y2 8 S ndddetordRich as

i"Ceé-coo m xture was stirred for 15 mg
donepme; wamsi:d@@dneo gHentEapiNon SHAREEOh, Shd (FREePral

functfi%gv g 31151va orsY @B? d? af ed ypdernte %&%@m@h@s S¥@oddt@ ne

& Was puri by silica gel colum

etc. iChigenas Omﬁmpéreswhg avepaees hex avebeef 2Bl 2Dt o
L ks
carbidopa+levodopa, pergolide, roplnlrole, cabergo ine,
pramipexole, entacaprone, lazabemide etc.), therapeutic agents
for amyotrophic lateral sclerosis (e.g., riluzole, mecasermin,
gabapentin, etc.), neurotrophic factors, therapeutic agents for
schizophrenia (e.g., olanzapine, risperidone, quetiapine,
iloperidone, etc.), hypolipidemic agents (e.g., simvastatin,
fluvastatin, pravastatin, atorvastatin, etc.), antihypertensive
agents (e.g., captopril, delapril, enalapril, nifedipine,
nicardipine, amlodipine, alprenolol, propranolol, metoprolol,
losartan, valsartan, candesartan, etc.), therapeutic agents for
diabetes (e.g., piloglitazone, rbsiglitazone, metformin,
glibenclamide, nateglinide, voglibose, etc.), antiplatelet
agents (e.g., ticlopidine, heparin, urokinase, alteplase,
tisokinase, nasaruplase, cilostazol, etc.), antioxidants (e.g.,
linolenic acid, ascorbic acid, icosapentaenoic acid,
docosahexaenoic acid, tocopherol, etc.), vitamins (e.g.,
tocopherol, ascorbic acid, etc.), sex hormones (e.g., estrogen,
estrone, estradiol, etc.), antiinflammatory agents (e.g.,

prednisolone, betamethasone, dexamethasone, etc.), nonsteroidal
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2.13 -2.32 (11!, m, 2.66 - 2.73 (3H, m), 2.86 - 3.01
(1H, m, 3.06 (2H, t, J = 7.7 Hz), 3,13 - 3.27 (1H,
m,3.28- 3.42 (2H, m,6.31

WO 2007/148808 PCT/JP2007/062645
antiinflammatory agents (e.g., indomethacin, ibuprofen,
acetylsalicylic acid, diclofenac, naproxen, piroxicam, etc.),
COX-2 inhibitors (e.g., celecoxib, rofecoxib, etc.), cerebral
circulation metabolism improving agents (e.g., nicergoline,
ibudilast, ifenprodil, etc.), anticonvulsants (e.g.,
carbamazepine, valproic acid, clonazepam, vigabatrin,
lamotrigine, gabapentin, etc.) and pharmacologically acceptable
salts thereof and the like can be mentioned.

By combining the compound of the present invention and a
concomitant drug, a superior effect such as
(1) the dose can be reduced as compared to single administration
of the compound of the present invention or a concomitant drug,
(2) the concomitant drug can be selected according to the
condition of patients (mild case, severe case and the like),

(3) the périod of treatment can be set longer by selecting a
concomitant drug having different action and mechanism from the
compound of the present invention,

(4) a sustained treatment effect can be designed by selecting a
concomitant drug having different action and mechanism from the
compound of the present invention,

(5) a synergistic effect can be afforded by a combined use of
the compound of the present invention and a concomitant drug,
and the like, can be achieved.

A combination agent of the present invention has low
toxicity, and for example, the compound of the present invention
and/or the above-mentioned concomitant drug can be mixed,
according to a method known per se, with a pharmacologically
acceptable carrier to give pharmaceutical compositions, such as
tablets (including sugar-coated tablet, film-coated tablet),
powders, granules, capsules, solutions, emulsions, suspensions,
injections, suppositories, sustained release preparations (e.g.,
sublingual tablet, microcapsule etc.), plasters, orally
disintegrating tablets, orally disintegrating films and the

like, which can be safely administered orally or parenterally
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(111, bra), 6.68 (1E, d, J = 8.0 A2), 6.99 (1H d, J
= 8.0 H), 7.17 - 7.35 (5H, nm), 7.86 (IH brs), 9.68
(IH s), M5 (ESI+): 367 (MtH). Reference Exanple 40
wN—(OB-I%%-_(Acetylarn'no)ethyl]-4-hyd )
QNI W hydr o- 1H i nden- 5- y1} - 4- phenyl but ahGHTH8" 745+
(e_g.ﬁc)ggg%%@&egmm ]7;38@h ;{d&ga/,O(ﬁgﬁﬁ&](_j, hintravenous
N - (6- no- 7- hydr oxy- 2, 3-di hydr o- 1Hi nden- 1-
adml“&ﬁ;é?hwl]saﬁ’tcaﬁi'de hyd¥och| or i dZ\ (100 ng, 0.369
Lmbﬁbggfﬁgﬁbiﬂgﬁaahﬁfcbdﬂﬁpmybldi¢Exﬁiérmiu$able for the
- phenyl but anoyl chl oride (74. , . 0.406_m
produgaien Shddre [ERbLRON 1Ty ORNE TheiH REBr e hag el P B
variogl‘l%r o%ﬁaﬁl@-oﬂ’ﬁh@igé{% addedet o anheast tanvesalivhadhy

d the solvent was evaporated under reduged pressure.
used FiePFeB?ERic. WasapaFiFiedBy 8iTTtd GE co Qmzerie)

suit=SEONRLAG QRN JL8t P AGREAL 84 hexaiRn =80/ 20.17400AA) to
~give the title comtgound (96.6 ng, yield 69%.
bindeHaNNRECHCIZ®anE 3toy (g1 Rr A3 gPNg110%)SPLGET:

solubgt'lg‘%}gg Hﬁgéﬁt ,2 sﬁgﬂagﬁ_&fng] a%eﬂjc",z ) is@tcﬁi@.citg - g@er(@ Houfi¥er
and s&othing agent for liquid preparations, and where necessary,
conventional preservative, antioxidant, coloring agent,
sweetening agent, adsorbent, wetting agent and the like can be
used appropriately.

When using the combination agent of the present invention,
the administration time of the compound of the present invention
and the concomitant drug is not restricted, and the compound of
the present invention or a pharmaceutical composition thereof
and the concomitant drug or a pharmaceutical composition thereof
can be administered to an administration subject simultaneously,
or may be administered at different times. The dosage of the
concomitant drug may be determined according to the
administration amount clinically used, and can be appropriately
selected depending on an administration subject, administration
route, disease, combination and the like.

Examples of such administration mode include the
following:

(1) administration of a single preparation obtained by
simultaneously processing the compound of the present invention
and the concomitant drug, (2) simultaneous administration of two
kinds of preparations of the compound of the present invention
and the concomitant drug, which have been separately produced,
by the same administration route, (3) administration of two
kirids of preparations of the compound of the present invention

and the concomitant drug, which have been separately produced,
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3.03 (IHit),3.16-3.44 (3H m), 6.16 -6.30 (IH m,
6,72 (1H, m, d,J = 7.9 Hz), 7.12 7,27-7.34(214, m,
(111, 7.65 d,J = 7.9 Hz), (1H bra),9.73 7.18 (111,

-7,24(3H, s), MS(ESI-1-):381(MH).

WO 2007/148808 PCT/JP2007/062645
by the same administration route in a staggered manner, (4)
simultaneous administration of two kinds of preparations of the
compound of the present invention and the concomitant drug,
which have been separately produced, by different administration
routes, (5) administration of two kinds of preparations of the
compound of the present invention and the concomitant drug,
which have been separately produced, by different administration
routes in a staggered manner (for example, administration in the
order of the compound of the present invention and the
concomitant drug, or in the reverse order) and the like.

The compounding ratio of the compound of the present
invention to the concomitant drug in the combination agent of
the present invention can be appropriately selected depending on
an administration subject, administration route, diseases and
the like.

For example, the content of the compound of the present
invention in the combination agent of the present invention
varies depending on the form of a preparation, and usually from
about 0.01 to 100 wt%, preferably from about 0.1 to 50 wt%,
further preferably from about 0.5 to 20 wt%, based on the whole
preparation.

While the content of the concomitant drug in the
combination agent of the present invention varies depending on
the form of a preparation, it is usually from about 0.01 to 100
wt%, preferably from about 0.1 to 50 wt%, further preferably
from about 0.5 to 20 wt%, based on the whole preparation.

While the content of the additives such as carrier and the
like in the combination agent of the present invention varies
depending on the form of a preparation, it is generally about 1
to 99.99 wt%, preferably about 10 to 90 wt%, based on the whole
preparation.

Similar contents can be employed for individual
preparations of the compound of the present invention and the

concomitant drug.
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Ref erence Exanple 41
N-F3-[2- (Acet ylam no)et hyl | - 4- hydr oxy-
3-di hvdro-1H i nden-5- yl11-5-pyri 2-yl pentanam de 0 20

To 5-pyri di n-2- ylpent anol id (72.8
wa D021 Ry, -2-ylpentanol ¢ acid ( ny, l ) .-
2T b onyl chloride (0.4 11E), and toﬂe ’m%%r‘%““

was heated under reflux for 30 mn. Thionyl chloride

e under_r ; 1 ~esid
wabecr AR CANEd, B e GRIMER: Dl o Ak deaskdue
speci&ddetid0 smogel tihé afpldfowiing 2s€@rcariero- 7-

hydr oxy- 2, 3-di ro-1Hinden-| -yi h ?geg.}ta ' i
SEQ II[R//HPOC%%ﬁwaekg%g@%,se&l%ﬁe r?rr%l%jﬁ%&ni%%/ i mgln ggdﬁ?)
the f@pdel%ﬂ\;@ﬁr eeabhngel@nhinhe neodpioe Wasnat iMThedefeptars -
m n. ter _was_added, WO
(see %B??iﬂ%%ﬁﬁﬁ@%&?/@ggggg% xture was diluted with
sEo 18t Yk AceiRisethwashes sdqubnsataf atodd dgagoirs sodbding

hydr cgencar bonat e sol ut,i on and sat ur,at ed I ne
the THd-UPRE GRBFIERRAHOUS ColraRR e fBEE TS o gPoRhe)

(see WRS gyapoli-edTundes. nedecedspr essure, and the residue
was purified by silica gel colum chromatography
(ethyl acetate/nethanol--i00/2---90/10)to give the

tigtee CRERAUNIn (St ¥on is explained in detail in the

following by referring to Reference Examples, Examples,
Formulation Examples and Experimental Examples. However, the
examples are mere exemplifications and do not limit the
present invention. The present invention may be modified
without departing from the scope of the invention.

In the following Reference Examples and Examples, the
“room temperature” means generally about 10°C to about 35°C, %
means mol/mol% for the yield, % by volume for the solvent used
for chromatography, and wt% for others.

Other abbreviations used in the text mean the following.
s : singlet
d : doublet
t : triplet
o] quartet
m : multiplet
br: broad
J : coupling constant
Hz: Hertz
CDCl;3 : deuteriochlorxofoxm
DMSO-dg: deuteriodimethyl sulfoxide
METHANOI-d,: deuteriomethanol

!H-NMR: proton nuclear magnetic resonance

ee: enantiomer excess
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ngy, yield 26% .

1H NVR(CDC13)8:1, 71-1.92(71-1,m, 1. 98(3H,s), 2.14- 2.30
(I1HmM,2.49(2E,t,J - 6.9 Hz),2.65 - 2.79(IH 2.79 -
3.03(3E, m, 3,07-3, 24(1H m, 3.29-3.49(2H, FM, 6. 35
Wb-tohmﬂ};soﬁ 70(11-1, 8.0 Hz), 7.03- PCT/JP2007/062645

‘7,98121)?}‘(”111? by h)g5%1§‘gm C?ifé,%lgé%p(}%W the Examples

was(%ﬁomﬁb’& Eiedieef e:rhaeerEa’ahqah ¥ ZL2- (Thin Layer

Chr%;n?g?q{%é%{ he %y (1#1 ﬁpgﬁ%sgdrvlﬁ%gnfl éjdE[Z%’43;nQﬁ@f£’ét1§ed by

Mer2k(2r et hyihufa dtuticly Biy0r81H: iTidemop 5olsmildpl, Bl Ox agarl 1@ed
s \T/I i dene) et hanam ne (610 ng, 2.85 mmol) was di ssol ved
as pnTHetHaNGr (20 nll1), a 10% pal | adi um car bon powder
(61lyAtdsvashageies saedifitde trﬁextsmrLEcavaﬁJslpiar:ked at the

roomtenperature for und
SA U RO i R R
or %%kﬁﬁp ﬁ@dsih@o frht rﬁhﬁuf@étlﬁ%acﬁﬁtm&ﬁﬁﬁx abepwsnme
ssolved in eth | acetate,

Whenyéﬁa%mkm de W%WMNEHyaFB%‘?ﬁWFBP%g%‘%Vh Flkg G A

pM190b Ut @L20andedhe @Rihveattuasd evapas at ®d yunde Ché]ﬂﬂcr.a‘]ed
pressure. Purification b recryst al l'ization. %eth yl

Ltda¢ebat B/RTE-hanb| (NiyHPe kihe (RandfecEBRPS L MoFase
Coﬁéb?gglaﬁy%kas Y. 20041148808t herwise specified, moreover,

the elution solvent for silica gel column chromatography is in
volume ratio.

As Raney cobalt, Raney cobalt catalyst ODHf—6O
(manufactured by Kawaken Fine Chemicals Co., Ltd.) was used
after washing with water and ethanol.

In the following Reference Examples and Examples, 1H-NMR
spectrum was measured using tetramethylsilane as the internal
standard and the chemical shift is expressed in & value and the
coupling constant is expressed in Hz.

In the following Reference Examples and Examples, melting
point, mass spectrum (MS), specific rotation, and nuclear
magnetic resonance spectrum (NMR) were measured under the
following conditions.

Melting point apparatus: Yanagimoto micromelting point
apparatus, or Buchi B-545 melting point apparatus

MS measurement instrument: Waters ZMD, or Waters ZQ, ionization
method: Electron Spray Ionization (ESI)

Polarimeter: JASCO P-1030

NMR measurement instrument: Varian, Inc., Varian Mercury 300

(300 MHz), Bruker BioSpin AVANCE 300 (300 MHz)

Reference Example 1
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PCDTP20071062645 1E-NM (DVBO-d0 5: 1.68 1.87 (211, m),
2.25 - 2.43 (211, n), 2.58(3H,s),2,81 - 3.08 (41-1,
m, 3.39 - 3.53 (111, n), 7.18 (111,d,J = 8.0 Hz), 7. 43

4(ﬁEEmeHEﬁ§ﬁlé%r§§hte8-04

0]

Q

Br

To a solution of 4-bromophenol (15.1 g, 87.3 mmol) in
tetrahydrofuran (170 mL) was added 60% sodium hydride (3.68 g,
91.6 mmol) under ice-cooling and the mixture was stirred for 15
min. A solution of acryloyl chloride (8.3 g, 91.6 mmol) in
tetrahydrofuran (50 mL) was added, and the mixture was stirred
for 15 min under ice-cooling. Water was added, and the solvent
was evaporated under reduced pressure. The residue was
extracted with ethyl acetate, washed with saturated brine and
dried over anhydrous sodium sulfate. The solvent was evaporated
under reduced pressure, and the residue was purified by silica
gel column chromatography (ethyl acetate/hexane=20/80) to give
the title compound (yield 100%).
H-NMR (CDC1l;) &: 6.03 (1H, dd, J = 10.5, 1.1 Hz), 6.31 (1H, dd,
J = 17.3, 10.5 Hz), 6.61 (1H, dd, J = 17.3, 1.1 Hz), 7.03 (2H,
d, J = 9.1 Hz), 7.50 (2H, 4, J = 9.1 Hz).
Reference Example 2
4 -Bromo-7-hydroxyindan-1-one

OH o

Br
To a mixture of aluminum trichloride (120 g) and sodium

chloride (40 g) heated to 100°C was added 4-bromophenyl acrylate

(10.5 g, 50.7 mmol), and the mixture was stirred for 15 min.
Then, the mixture was heated to 140°C, and the mixture was
stirred for 45 min. The mixture was poured into ice-cooled
water and extracted with ethyl acetate. The extract was washed

with saturated brine and dried over anhydrous sodium sulfate.
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(31-1, brs), WM (ESI+): 217 (M+E), El enental
anal ysis: for CL3E17N2C10.0.6H2() Qalcd. (%9 : C,
59 24; H, 6.95; N, 10.63 Found (%: C., 59.18; H,

B e T e R TRER VR L R masn AR

r55ﬂdu@]¢ésfﬂUEm£mﬁd 8yoaglica gel column chromatography (ethyl

2- Met h 7-di hy dr081|nde
afﬁt%t}%/ﬁa%ﬂneg?&r(éo 5ecw%ifme§§ 5By 3na e by Dexane)
4l ?1\569 Qﬁérr@lt)lea%mb%&l v g B (e actyred by 10N,
g) were suspended in tetrahydrofuran (50

HFﬂl\)lV,ERaKNE)thb i XZtlﬁrSe -was 838t {PHednlat HF2 foP -9%hA2H, m), 6.71

et gne; (3. , n‘g@%) s ad nd th
#‘Iktg‘re vvassﬁfgur ér S%I r f%? G2 ﬂareq; The rgag%l (()%1H s)-
R&OEDENOH Myeangld Bered, and the filtrate was evaporated
under reduced pressur ge resi due was purified by
45PrPRa- ety ERTR BHFS%P grabHy S et hyl
acet gt e/ hexane=10/ 90-450/50) to give the title
conpound $742 ng, yield 33%. 1H NWR (CDOL13) (2H, s),

{ng point: acetate/hexane), M5 (ESI-t): 228
mant al analysis: for OHHI3NO2 Calcd. (%: C,
73.997 H 5.76; N, 6.16 Found (%: C, 73,91; H, 5.69;
N, 6.8t0. .30 Reference Exanple 44
7- Isopropyl 2-nmet hyl- 6, 7- di hydr o- EH—I ndenqg[ 5, 4HgJo[1]7
JoxazérBBom%n%-hxﬁy%ewﬁf@séosp%T 1 PR, 106 was

| fe t 1- ned hyd ﬂwlalrﬂ@a@)mé 1.66 mL,

ggﬁgﬁd&%ﬁ c‘R'geet‘r%o[%c%ad]n[ﬂl) I%éxai%li oneeeg( 677 ng, {
1mITB|I)1md>II reatdh afued ifet Imyltraceaaie (S350 130 \aammadldedlasolved

?%%Sgig?ﬂ%ﬁ{ Engﬁgd gg6 dgg& aﬁﬁgté¥iﬂﬂfglﬂ§§ Wa%rred at

room temperature for 3 hr. The solvent was evaporated under

reduced pressure and the precipitated yellow crystals were
collected by filtration to give the title compound (2.98 g,
yield 79%).

H-NMR (CDC1;) &: 2.83 - 2.92 (2H, m), 3.08 - 3.16 (2H, m), 8.50
(1H, s), 10.99 (1H, s),

melting point: 149 - 151°C (recrystallized from methanol) ,
Elemental analysis: for CgHe¢BrNO,

Found (%): C, 39.88; H, 2.40; N, 5.37.

Reference Example 4

6-Amino-7-hydroxyindan-1-one hydrobromide

OH 0

HaN
-HBr

4 -Bromo-7-hydroxy-6-nitroindan-1-one (2.90 g, 10.66 mmol)
was dissolved in methanol (53 mL), a 10% palladium-carbon powder

(290 mg) was added, and the mixture was stirred at room
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for 40 hr under a hydrogen atnosphere. The catal yst

was filtered off, and the filtrate was evaporat ed.

under reduced pressure. The residue was purified by
teibeeatget £ot Whre hihdeat aghahygdetdirosatet-at ) The catalyst
dive the title conmpound_(662 ng, Yield 97% . |H NWR

N %\Feé‘?d PBB Y3HI gelite, 6210 Heye flFratsHyag, cgneentrated
u?xdér"@éadugeégpfes?slé% Q:%Egi%'tlge 701 {BF.¢ oubd’ 42708 g, yield
2782 (1E, m, 3.06 (IE, "rid, J- 17.6, 3.9 Hz), 3.28

80%M, dd, J17.6, 8.0 Hz), 7.37 (1H, d, J - 8.0 Hz),

ll;;;ﬁ% éﬁ@@g‘l —Fie)g;@sq P V’Sz(sEst(*%ﬁ, Zm%o, M 5 o1 (2H, m),

7( 83HyUn px¥; 75 i-saropyl - 27met hyds - 74 8-odi-hwdoosGl; | ndeaen (4H) .
[5,4- di él, 3]. oxazol -8-yi) acetonitrile Ho PN, N\
Referepce Examplm, 53 sof ution of

1,24, T il ret hylqdi,Si Zpin ey N gL)
R DR T Sz g el

but yl IOH hignm hexane solution (3.55 m ., 5.68 mmol) at

AcR’. C.land the m xture was stirred for 13 mn. Thereto
g solution of acetonitrile (313 tT, 5.95

2 rahydrofuran zZ".. (2 nL), and the m xture

was stirred for 30 mn. Then, a solution of

7- i sopr¥pinC Il HeidpPYE ndan hyare- BrATeRIaTsds, 4800 mg, 3.28
: BN 1)5d : .
ofbL PO Sl St 0B S5 BA.P,  B, psepiytamine
(801 mim, 4 he merali andsabutiﬂlramggdﬁd?t(te@mpm 4(.jlo mmol)
sat ur e ageous ammonli um C oripge s I QN _X.an
wEPhAEE, L e U S E a2 S dr 2t B br FRethe
r8R8t i M0 ZH 4B r0§RS! AR 73062640 dIrd fbRekcantydr ous

sodium sul fate. The sol vent was evaporated w der ‘
hy dregenrprenaice scdndithe rEBe dubchides p@s Prégagyed with

cBh4} AL LB ATBL G SPICS, ang g over
amlopgonus (alidnmgulyaekd 80P%.solvent was evaporated under

51H—NNR(CDC13)8:1.03£3H,d,J,: 6.6 Hz),1.21 (3H, . _.
reduced pressure, and the residue was purified by silica gel

column chromatography (ethyl acetate/hexane=60/40—100/0) to
give the title compound (481 mg, yield 71%).

'H-NMR (CDC1;) &: 2.23 (3H, s), 2.70 - 2.78 (2H, m), 3.07 - 3.13
(2H, m), 6.95 (1H, 4, J = 8.3 Hz), 7.51 (1H, brs), 8.51 (1H, d,
J = 8.2 Hz), 9.17 (1H, brs).

Reference Example 6

N- (4 -Hydroxy-3-oxo-2,3-dihydro-1H-inden-5-y1l) -5-
phenylpentanamide

OH o

Ph\wm\@

6-Amino-7-hydroxyindan-1-one hydrobromide (50 mg, 0.256
mmol) and 5-phenylvaleric acid (54.8 mg, 0.307 mmol) wexre

dissolved in N,N-dimethylformamide (1.3 mL), diethyl
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d, J = 6.6 Hz), 2.06 -2.18(111,m,2.19(1i,brs), 2,46
(1H, g,J = 7.9 Hz), 2.66 (3H s),2.96(1H dd,J = 15.9,
Ez7 ;z16 i,lGd- 3.30 (211, m), 3.55(111,d,J - 16.8
11,d,J = 8.0 Hz), 7.57 (IH, d,J =
32007/148 808 ) ( 8PCQI‘/J|_P!22807/062643

cyanophosphate (45.7 pL, 0.307 mmol) and triethylamine (120 upL,
0.896 mmol) were added, and the mixture was stirred at room
temperature for 15 min. The reaction solution was diluted with
diethyl ether, washed with water and saturated brine, and dried
over anhydrous sodium sulfate. The solvent was evaporated under
reduced pressure, and the residue was purified by silica gel
column chromatography (ethyl acetate/hexane=10/90—40/60) to
give the title compound (21.8 mg, yield 26%).

14-NMR (CDCl3) &: 1.68 - 1.86 (4H, m), 2.44 (2H, t, J = 7.0 Hz),
2.67 (24, £, J = 7.0 Hz), 2.71 - 2.77 (2H, m), 3.04 - 3.14 (2H,
m), 6.95 (1H, d, J = 8.0 Hz), 7.12 - 7.22 (3H, m), 7.23 - 7.32
(24, m), 7.48 (1H, brs), 8.54 (lH, d, J = 8.0 Hz), 9.17 (1H, s),
melting point: 119 - 121°C (recrystallized from hexane/ethyl
acetate),

MS (ESI+): 324 (M+H),

Elemental analysis: for CpzoHziNOsza0.1Hz0

Caled. (%): C, 73.87; H, 6.57; N, 4.31

Found (%): C, 73.94; H, 6.47; N, 4.20.

Reference Example 7
6,7—Dihydro—8H—indeno[5,4—d][l,3]oxazol—8—one

N%i;

6-Amino-7-hydroxyindan-1l-one hydrobromide (50 mg, 0.205
mmol) and triethyl orthoformate (128 pT, 0.769 mmol) were heated
under reflux in tetrahydrofuran (2.5 mL) for 0.5 hr. The
mixture was diluted with ethyl acetate, washed with saturated
brine and dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure, and the residue was purified
by silica gel column chromatography (ethyl
acetate/hexane=30/70—>80/20) to give the title compound (21.9
mg, yield from Reference Example 3 62%).

Iy NMR (CDCls) &: 2.80 - 2.87 (2H, m), 3.29 - 3.36 (2H, m), 7.48
(1, d, J = 8.2 Hz), 8.02 (1H, d, J = 8.2 Hz), 8.19 (1H, s),
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10 nmelting point: 249 - 152C (recrystallized from
ethyl acetate/hexane), Ms (ESI+): 271 (MrH), El enmental
anal ysis: for Cl16H 8N200 Calcd. (% : O, 71.09; H,

w®2004/1488b8 10. 36 Found71.00; H, 6.79; N, 10. 3per/eatilsssss
1 N[2-(6,7-Di hydro-8Hinde [5,4 g]£ 3]oxazo} 8}1
melt%@ﬁlﬁ@h%geﬂ%VITag%@éh1 gcrystalllze rdm hexane/ethyl
aceta%e§6 7. Di hydro-8H i adeno[ 5, 4-d] [ 1, 3] oxazol -
Eiy i dene et hanam ne (30.0 ng, 0.148 mmol) vvas d| ssol ved
(SR et+ehy@ S uran (1 nil), triethylenine (31.0 p,

Elemegtggzam@s)lsangogc@mm@nhydr| de (16.8 pL, 0.178 mmol)
wer e added under ice- fl cooling, and the m xture was

Calcdst i(ftedcd 2-36niin. 4 F0 7t Ne Bedtti on sol uti on was added

Foundsqtyraée%g:l%qeogs 808 ;um hydipgencar bonate sol uti on,
fhe’ mxture was extracted wth et hyl acetate and

Refe:\mhe@:mﬂe Saturated brine. The sol vent was

N pgr ekl phLe &1028doi he4esi due was
2 Met%éﬁ ?f cfﬁo 3}%}@8? |%g&gg}§q503 %ﬁﬁf cHroorra?og%%hy (et hyl
B-o

NN) 2007/ 14880

N- (4-Hydroxy-3-oxo—-2, 3—dihydro-~1H-inden-5-yl) acetamide
(469 mg, 2.29 mmol) and pyridinium p-toluenesulfonate (115 mg,
0.457 mmol) were heated under reflux in xylene (23 mL) for 2.5
hr. The solvent was evaporated under reduced pressure and the
residue was purified by silica gel column chromatography (ethyl
acetate/hexane=10/90—100/0) to give the title compound (363 mg,
yield 85%).
H-NMR (CDCl;) &: 2.71 (3H, s), 2.78 - 2.85 (2H, m), 3.24 - 3.33
(24, m), 7.38 (1H, d, J = 8.0 Hz), 7.86 (1H, d, J = 8.0 Hz),
melting point: 106 - 107°C (recrystallized from hexane/ethyl
acetate),
MS (ESI+): 188 (M+H),
Elemental analysis: for C;i;HgNOze0.1H20
Calcd. (%): C, 69.90; H, 4.91; N, 7.41
Found (%): C, 70.09; H, 4.77; N, 7.20.
Reference Example 9
2—(4—Phenylbutyl)—6,7—dihydro—8H—indeno[5,4—d][1,3]oxazol—8—one

pos
N- (4-Hydroxy-3-oxo-2, 3-dihydro-1H-inden-5-yl) -5~

phenylpentanamide (205 mg, 0.634 mmol) and pyridinium p-
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PCVR2007/ 062645 acet at e/ met hano1=100/ 0->95/5) to give
mg,yield 53%. (19.0 the title conpound

1H Eci a(00013)6:2.03(3H,s), 2.87 - 2.96(2H, m,3.14 -

3,24 m,4.10(2H,dn,J6.9, 5.8 Hz),5.62(IH brs), 6.28 -
tw®2087/(488d8m) , 7. 25(1 H, d, J= PCT/JP2007/062645

toluenesulfonate (31.9 mg, 0.127 mmol) were heated under reflux
in xylene (6 mL) for 3 hr. The solvent was evaporated under
reduced pressure and the residue was purified by silica gel
column chromatography (ethyl acetate/hexane=10/90—40/60) to
give the title compound (124 mg, yield 64%).

1H-NMR (CDCls) &: 1.70 - 1.84 (2H, m), 1.90 - 2.04 (2H, m), 2.68
(2H, t, J = 7.6 Hz), 2.77 - 2.86 (2H, m), 3.03 (2H, t, J=7.6
Hz), 3.24 - 3.33 (2H, m), 7.12 - 7.22 (3, m), 7.22 - 7.31 (2H,
m), 7.38 (1H, d, J = 8.2 Hz), 7.88 (1H, 4, J = 8.2 Hz),

MS (ESI+): 306 (M+H).

Reference Example 10

6-Nitro-l-indanone

0
X

=

ON

1-Indanone (5.00 g, 37.8 mmol) was dissolved in sulfuric
acid (40 mL), and thereto was added dropwise a solution of
potassium nitrate (3.83 g, 37.8 mmol) in sulfuric acid (10 mL)
under ice-cooling. The mixture was stirred for 1 hr under ice-
cooling, ice was added to the reaction solution, and the mixture
was stirred at room temperature overnight. The precipitated
solid was collected by filtration, and purified by silica gel
column chromatography (ethyl acetate/hexane=15/85—45/55) to
give the title compound (4.01 g, yield 60%).
lH-NMR (CDCls) &: 2.78 - 2.90 (2H, m), 3.22 - 3.34 (2H, m), 7.67
(1H, d, J = 8.5 Hz), 8.45 (1H, d4d, J = 8.5, 2.3 Hz), B8.57 (1H,
d, J=2.3 Hz).
Reference Example 11
6-Amino-l-indanone

O

6-Nitro-1-indanone (10.0 g, 56.4 mmol) was dissolved in

methanol (200 mL), a 10% pélladium—carbon powder (500 mg) was
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8.0 7.62(111,d,J- 8.0 Hz),8.09(11i,s), ME (ESI+):
243 (M+H). Exanple 2
N-[2-(6, 7- r[])ilhydro 8H i ndeno[ 5, 4-d] [1, 3] oxazol -
et hyl i propi onam de tel H > .
w#og%ﬁ%@% hydr o- 8H i ndeno[ 5, 4-d1[ 1, 3] OxazOl %CT/JPZOWOGZMD
addedy! aﬂ@nﬁ)eetmlianam neas( &ﬁn@re@ at0.rb48 hempgravagedifesol 4y

underloggtbg gf nr%}%%lom ok ;/et %Eé‘?é%g]s&fﬁ;loﬁl w%!rei?s

addedmﬂthl&hﬁfn%tadﬂédanmdﬁ:hyﬂ.C&C@ﬂ:Elha‘lg:O dndsolres et ure was

stirred for the, r tio $0 tio d
precipitakat e%rya?ﬁﬁiﬁma%do}?‘& %%f%gcl éqr?(?ar ﬁéﬁ% eecpso\g?ﬁt ;agﬁg
FiltrERe WhXtdHRewasatxd rtﬁﬁib&drwlﬁé'edétﬁmbsarEI atred et

washed with sat ur at ed brEL The sC% n
residggapef afathegnter" reddiced pFRsEiie, ﬁng hﬁe FEBHE was

(6. 71pgr| §i§ﬁd by ssilica gel. CAUTfI chromatography (ethyl

. acet at er nexane=50/ 50- 4100/ O) to g| ve the title

H-NMB o (@ostind 8:32-62nmg, §i & o 2H89%) « (2H, m), 3.73

(2H, b':‘:Ls')\“VRé%B)sS 3. 2&43%9,@ B9 7y i HZi),,Z 26:2224&)\1 7.257
2.87-2. 98(2Hn) '3.14- 24(2H .m,4.11. (2Ht,J

(1H, 61,3JH2‘)850 50 1H, bra), 6.26 - 6.37(1H ), 7.25(1Hd, J

Refer%h%e@aﬂp]ﬁaz(llzl\l’ d,J = 8.2 Hz),8.09(1H, s),

6—Amino-7-iodoindan-1l-one

| 0

6-Amino-1-indanone (5.00 g, 34.0 mmol) was dissolved in a
mixed solvent of methanol (200 mL) and water (50 mL), calcium
carbonate (6.81 g, 68.0 mmol) and iodine(I) chloride (2.22 mL,
44 .2 mmol) were added, and the mixture was stirred at room
temperature for 2 hr. To the reaction solution was added
saturated aqueous sodium thiosulfate solution, and the organic
solvent was evaporated under reduced pressure. To the mixture
was added saturated agqueous sodium hydrogencarbonate solution.
The mixture was extracted with ethyl acetate and washed with
saturated brine. The solvent was evaporated under reduced
pressure. The residue was washed with methanol and ethyl
acetate to give the title compound (7.85 g, yield 86%).
14-NMR (DMSO-d¢) &: 2.56 - 2.66 (2H, m), 2.78 - 2.87 (2H, m),
5.48 (2H, s), 7.08 (1H, 4, J = 8.2 Hz), 7.25 (1H, d, J = 8.2
Hz) .
melting point: 183 - 186°C (recrystallized from ethyl acetate),
MS (ESI+): 274 (M+H), |
Elemental analysis: for CgHgNOI
caled. (%): C, 39.59; H, 2.95; N, 5.13
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melting point: 148 - 150C (recrystallized from ethyl
acetate), M5 (E514.): 257 (1,4+H), Elenental anal ysis:
for 015HL6N202 Calcd. (%9: C, 70.29? H, 6.29; N, 10.93
WD 2007114880gPCTLI P20077062(45 Found. (% C, 69.97; H,
GV Z07/MiB8Bxanpl e 3 N- [ 2- PCT/JP2007/062645

ool L4 yidene) AT Yaceioi da A hal

RefdiFeubb ﬂan%:l(eziBEt hy1-6, 7-di hydr o- 8Hi ndeno[ 5, 4-

2 Pﬁ%ﬁ#gkgia@%{ﬁ% deneé Epggaﬁ/@d 3ﬁ%¥1?lenr ahyg)r of ur an

6.9 mM), triethylamne (144 1.04 mol) and acetic
hyd@i de (78.3 !'IL, 0.828 mml) were 10 added under
g-€0ol ing, and the m xture was stirred for 15 mn.

2 reaction solution was added saturated aqueous
sodi um hydr ogencer bonat a solut % t he mi xture was
extﬁﬁ@ﬁ%ﬁovﬂT#?qQFH9¥n%%ﬁ9ﬁ§téla gﬂ § WeH rsat ur at ed

thidReamTBe s0lveH, Mo awape|at gor -under reduced
pressure, and the residue was urlfled 15 f/ sili

bi gye}i Behubph e REl BeFeasRRe( d6RyImI, L ) calefum
oxﬁ;%et abei get hanelnl 00/ Qx @95/ 5) to gl ve t he title
npound 171 ng). 1H NWR CDC13) 04 (3H, s%!?
trix @besHylsjenepcggone) zi%lagplp.mmo 3:§§ ngg %137( 81)
' 2 &:neé2
wefg éjs'é(s%% ad 41’r11§<1 filséj(r{éeﬁkfpl'fo@méﬁlééﬂl%@, 4%9:1 1& fjnlxgure
wass B.iG rkd) at nE°Ci ige golhmt . A88er aldowlng(ke t 5P | Fo@H
I S I
o RSy 68 .0) el (B LL01 olhys glomna
mz&.m whls a:@tagzzztlédunutr( Wthyd, a¢etqt/e gqd @aihed N'ltilo 54,

S ati\‘ﬁa%%(jz bﬁé?% y 1 |s %%j‘(reennd: r é’,aj - 8 ﬁ%?rﬁteeg aél 8 Ider Ji/elc%uec teh yl]

prexcetran dehe residue was purified by silica gel column

chromatography (ethyl acetate/hexane=25/75—65/35), and then
purified by silica gel column chromatography (NH, ethyl
acetate/hexane=10/90—40/60) to give the title compound (340 mg,
yield 46%).

lH-NMR (CDCls) &: 2.80 - 2.86 (2H, m), 2.90 (3H, s), 3.27 - 3.33
(2H, m), 7.54 (1H, d, J = 8.2 Hz), 8.15 (1H, d, J = 8.2 Hz),
melting point: 163 - 165°C (recrystallized from ethyl acetate),
MS (ESI+): 204 (M+H),

Elemental analysis: for Cii1HgNOS

Calcd. (%): C, 65.00; H, 4.46; N, 6.89

Found (%): C, 65.00; H, 4.29; N, 6.94.

Reference Example 14
(6,7—Dihydro—8H—indeno[5,4—d][1,3]oxazol—8—ylidene)acetonitrile

0 CN
N i
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WD 2097/ 148808PCT13P2007/ 062645

N-[ 2- (2- Met hyl1- 6, 7-di hydr o- BHi ndeno[ 5, 4-d] [ 1, 3] omazol
-8- ylidene)ethyl]acetailide (63.5 ng, 0.248 rrrcol)
was di ssolved in toluene (2.5 m.), sulfurig

WQPATBH 0.243 nmmol ) was added, and the m&‘fﬁ 9%?&““
g[igr Ledyaterk00E ber & h-bdﬁm hp@riMdﬂBom Bo) Ut-iBdnmmak)

ed saturat ed aqueous s di.u dr.ogenpar bonat e
in tegohbyfonturFie (§i REUresGs @Qt aqh%%/r@’& with ethyl acetate

oSty aired1bbbN@moThensel vedd-ds@s ing,
cyanome%h\g?glpg% (% ?edu ed ressure The resi duew%?
y

and ‘q@aarmfm’e’dm)yﬂasﬁ |stéar@<é|foc,ro R R r GRFESGP aHy

t at-ef net 190!/ 8) 4t@) gi \| okhe D—8—4dn|ee 265
s°1Ut%% gk émﬁ %&5%0 9@%%@%0)4 1]I-|-91N\I\C/!I;O%OOCC>)13 B 108
ng, 1($|a mﬂ;@)l) 2lrssteccmmydasqfur@noé (3H - gind %Jrﬁz)”as

3.104 the3r be Ss GRH
furt}berr )stlér%cg 4112?'0 H} = '1%0 tzlll:LZQ(é{l?dglz Il'[én&tqu) @4ged

satuﬁékkﬁ,adueﬁﬁs:am&pﬁlam)chkqu@engob@t¥ﬂn, g thqjﬂ%qyure

t | 1 / " ]
A o i e <o
satuﬁihéﬂ4b6tﬁéZaﬁﬁﬂdnied(Qfeg -anpydroug 9sodiumg sphfag. 1Fhe3

20 F d L
sorvigh (93" Esbbiaiia (ot adi el Boplbudly Bo Biaaminnd
was Mﬁzfﬁ.edl?ﬁzs ylidere) etd)wj;l]l]a) rOﬁpﬂomﬁ’agg iﬁPhYPS AChgl f

nt | [ O- 1N
acet i EapoRaLH SEOUD] Hondioe PR B SHCaL Rad i (220 TS

Ylel&%efﬁ)ence Exanpl e 19 was di ssol ved in tetrahydr of uran
(6 ), tri thvlamne 144|\/L %
H-NMBY dﬁD@hJ} SanRytt ide- ioé Bq M) 10 6354 re adSOIedZ
7. 36upﬂ@r d,ce- cogl 3 ngs) and81 helHy xt,ude=was2 Qiz)r,r 8d1% of1HL5
" 'm'To the reaction sol ution was added saturat ed
S) aqueous sodi um hydr ogencar bonate sol ution. The m xture

ne1tYBS SXtIact g W {dhoc W29 148 USBCTEA R haZkng 2648
acetate),

MS (ESI+): 197 (M+H),

Elemental analysis: for CizHgN20

Ccaled. (%): C, 73.46; H, 4.11; N, 14.28

Found (%): C, 73.44; H, 4.05; N, 14.49.

Reference Example 15
(2—Methyl—6,7—dihydro—8H—indeno[5,44d][1,3]oxazol—8—

ylidene)acetonitrile

N

To a suspension of 60% sodium hydride (90.0 mg, 2.24 mmol)
in tetrahydrofuran (9 mL) was added diethyl
cyanomethylphosphonate (393 pL, 2.43 mmol) under ice-cooling,

and the mixture was stirred for 15 min. Thereto was added a

solution of 2—methyl—6,7—dihydro—8H—indeno[5,4—d][l,3]oxazol—8—
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ethyl acetate, washed with saturated brine and the

sol vent was evapor at ed under reduced pressure. The
residue was purified by silica gel columm

chromat ogr aphy (ethyl acetatel hexane50/50-100/0) to
gv(wm)ovmesusitl e conpound (140 5 ng). | H NVR ( OBOLBROBD62645

N R e I S SV S CIT)

migjuredwidd f@dthert stirzed.BDrH2) hr5. 6b ELE, r@a@l;iorﬁm_zgture

e e ol A s Ty s To b oo

mn(tft&fér sk aé)kﬂxmﬁeﬁr thleténﬂylaaeemteﬁ VBe(&Strect 228

El enent apal ysis:. for C16H101202 | cd. .. (99 :
vagocr o SALLr PRETA (s (BB [ FoeT AT
subs . “ﬁhe]ébﬂ¥%nt15aEXéwﬁﬁdiaﬁeﬁ$uddéb—rbauced pressure, and

(4- Phenyl butyl) -6, 7-di hydr,o- 8H— no [5h4 dto[gl 3
the)ipsarige. {23 deitdiaery Py Ri a% q—fmg AT
ef?t(nyl2 ak%tééeﬁm%a?dby%—ﬁ()?Gdﬂ' #y &5 0=8the 20.t1e compound
1, 3] oxazol - 8-yl i dene] et hanam ne obt ai ned
(3G ef é;fiL@Hée arrpl e 20 was dissolved in
1] %ﬁ%ﬁ@%@f of S'Iai‘dﬁ(ol GaMyy, t3r '1%t hyi:,am WQlH(,4Q P Mos (1H, t,

aceti ¢ _anl

a I
J wet & daded’ Aiderlb, cas C‘éd‘fl%@ Héhd _fh667 LRt uﬁie %as% 3 zlz
mef’it,ir%%g or m Rgod0 the. [eactiongselyhiammascadges ,
urated aqueous SOéI um hydr ogencar bonat e
MSsOEditt) on21Th@Hii)xt ure was extracted with ethyl acetate
El%&%sgﬁ%l%ggi %%En[jaheg ®rine. The sol vent was
n

evapor at e reduced pressure. The residue was
Caputi fi%¢d By B ldTcatgekl-eH1 tim 13eh? omat ogr aphy (et hyl

acet at.e/ hex ,0/.50+) 100/ o give the MA title
Fou gg unolE ?‘9?25 HS 4vé)9 6\87 f48808PCTIJP2007/ 062645
Refhﬂhﬁe(ﬂﬁ&iﬁ])eﬂjl 72 - 1.85 (211, m), 1.88 - 2.01

2§%38" fh%léﬂtgﬁz’c%l% gé}’ly%g% Bé;l( é_%%éno By 4] d’]_}z g’i_g%gzo%.—%]—_
ylidénQho2anitrife 4. 05 --4. 14 (211, rr)? 5.60 (111,

brs),~6,20 - 6.31 (1E, m), 7.12 - 7.22 (41-1, E), 7.23
33 (2330 m, N49 (111, d, J = 8.0 Hz), nelting

13- 11C (recrystal lized from hexane/ et hyl
tate) Sl4-): 375 (M/-i-E), Elenental
anal ysi s: C241199g4202

To a suspension of 60% sodium hydride (19.5 mg, 0.487
mmol) in tetrahydrofuran (2 mL) was added diethyl
cyanomethylphosphonate (85.4 pL, 0.528 mmol) under ice~-cooling,
and the mixture was stirred for 15 min. Thereto was added a
solution of 2-(4-phenylbutyl)-6,7-dihydro-8H-indeno[5, 4~
d][1,3]oxazol-8~one (124 mg, 0.406 mmol) in tetrahydrofuran (2
mlL), and the mixture was further stirred for 30 min. To the
reaction mixture was added saturated agueous ammonium chloride
solution, and the mixture was extracted with ethyl acetate. The
extract was washed with saturated brine and dried over anhydrous
sodium sulfate. The solvent was evaporated under reduced

pressure, and the residue was purified by silica gel column
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Calod. (%9: C, 76.98; H, 7.00; N, 7.48 Found (% : C,
76.81; H, 6.99; N, 7.55. Exanvole
N-12-[ 2- (4- Phenvl butyl) -6, 7-di hydro-8Hi ndenot5, 4-d][1

3 | 8-vli i i i
Wq%{’k%%ﬁ’%unt Vo:‘ denej et hyl ) pr opi onami de 0 PCT/JPZO(%/062645
chronia;—%l-rsghp heryibubydd 2 €s /Fretkiahy et o GH>n0leem| 5A gdlE 14133 0

. | 1. dene] et hanam ne obtained in Reference
titleseampren Q(]\%g‘s“%i';sgb?@g]o&ﬁﬁﬁ'tetrahydr ofuran (1.9
1l (Ede1d rhetthyham neg§ 4t pi, 0.487 mob) (amd m), 2.70

propi oni o anhydri de 529. 4 111., O.%Q ) r

(28, gaddd=uhdertidlee3cBBI (#y, Tand The mdar 8- s_\é?'i:ﬁTééH’
m), 9 ¥5ynin, sTe bhe krgacti.an sof i orsrvas) aduex - 7.33

saturated aqueous sodi um hydrogenoarbonate sol ution.

(3H, THe i RBufdimas extrlctdtFlwith ethyl acetate and
Ms (Eshedswht fisaturated brine. The sol vent was

evapor ated under reduced pressure. The residue was
Refemmnaef Ea?trml,e dilica gel colum chronat ography (ethyl
2-MAGEHhake, ne; =3@§{29-3Jr§3 30%_Lipr g MantiReoiisle

(2 Spound {ﬁ%a%orrg RRR (BRI T 300311
ylideheB@ctod{t2dilem) , 2,25 t, A - 7.4 Hz),1.71-1.85(211, n),
\}q gfll, ,J7.4Hz),2.70(211,t,d = 7.6Hz), 2.85-2.95(211,
s,

N

! Nog (211, t,J = 7,6 Hz), 3.10 - 3.21(2E, m), 4. 07
15

To a suspension of diethyl cyanométhylphosphonate (393 mg,
2.22 mmol) in tetrahydrofuran (6 mL) was added 65% sodium
hydride (66.0 mg, 1.79 mmol) under ice-cooling, and the mixture
was stirred at room temperature for 30 min. Thereto was added a
solution of 2-methyl-6,7-dihydro-8H-indeno([5,4-d][1,3]1thiazol-8-
one (300 mg, 1.48 mmol) in tetrahydrofuran (6 mL), and the
mixture was stirred at room temperature for 2 hr. To the
mixture were added diethyl cyanomethylphosphonate (131 mg, 0.74
mmol) and 65% sodium hydride (16.0 mg, 0.43 mmol), and the
mixture was further stirred at room temperature for 30 min. To
the reaction mixture was added saturated aqueous sodium
hydrogencarbonate solution, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated brine and
dried over anhydrous sodium sulfate. The solvent was evaporated
under reduced pressure, and the residue was purified by silica
gel column chromatography (ethyl acetate) to give the title
compound (181 mg, yield 54%).
4-NMR (CDClj) &: 2.91 (3H, s), 3.27 (4H, s), 5.60 - 5.63 (1H,
m), 7.46 (1H, 4, J = 8.2 Hz), 8.01 (1H, d, J = 8.2 Hz),
melting point: 194 ~ 195°C (recrystallized from hexane/ethyl

acetate),
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(211, m, 5.55 (111,bra), 6.21 - 6.31 156
M4) 2007/ 148808PCTI JP2007/ 0626-5 m), 7.13 - 7.22
(4H,7.22 - 7.32 (2H m, 7.49 (1H d, J = 8.0 Hz),
melting point: 111 - 113C, (recrystallized from
léfy(@m;e{mltobyl Iace_t at e])c, SCZNS (ESI +): 389 ( MtHPRCT/IP2007/062645
enental anal ysis: for sH28N202 Calcd. (% : C,
MS #AES3Y) 27 BBHIN 7. 21 Found (%: C, 77. 10;( /()H, 7.28;
Eléﬂen%a§5analysis: for Ci3H10N2S

caled. (%): C, 69.00; H, 4.45; N, 12.38

Found (%): C, 68.76; H, 4.19; N, 12.40.

Reference Example 18
2—(6,7—Dihydro—8Hfindeno[5,4—d][1,3]oxazol—B—ylidene)ethanamine

Nroi HF\NHZ

To a solution of (6,7-dihydro-8H-indeno(5,4~d][1,3]oxazol-
8-ylidene)acetonitrile (210 mg, 1.07 mmol) in ethanol (8 mL)
were added Raney cobalt (2 g) and 2N ammonia/ethanol solution (4
nl), and the mixture was stirred at room temperature for 5 hr
under a hydrogen atmosphere. The catalyst was filtered off
using celite, and the filtrate was concentrated ﬁnder reduced
pressure. The residue was purified by silica gel column
chromatography (NH, ethyl acetate/hexane=50/50—>100/0) to give
the title compound (60.2 mg, yield 28%).
I4y-NMR (CDCl;) &: 2.83 - 2.91 (2H, m), 3.14 - 3.21 (2H,.m), 3.55
(2H, 4, J = 7.1 Hz), 6.38 - 6.47 (1H, m), 7.24 (1H, d, J = 8.2
Hz), 7.59 (1H, 4, J = 8.2 Hz), 8.10 (1H, s), hidden (2H).
Reference Example 19
2—(2—Methyl—6,7—dihydro—8H—indeno[5,4—d][l,3]oxazol—8—

ylidene)ethanamine

To a solution of (2-methyl-6,7-dihydro-8H-indenol[5,4-
d][1,3]oxazol-8-ylidene)acetonitrile (290 mg, 1.38 mmol) in
ethanol (8 mL) were added Raney cobalt (3 g) and 2N
ammonia/ethanol solution (4 ml), and the mixture was stirred at
room temperature for 3 hr under a hydrogen atmosphere. The
catalyst was filtered off using celite, and the filtrate was

concentrated under reduced pressure to give the title compound.
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Exanpl e 8 10
N-J2-(2- Met hyl-6, 7-di hydro-8H-i ndeno[ 5, 4-d] [ 1, 3] t hi
%- 2(32 vl i dene) et hyl | acet am de s I, shthiazo
-(2-Methyl-6, 7-di hydro- 8H 1nden0O[ 5, 4-d] [ 1, 31t hi azol - 8
WQ 2007/148818e) et hanani ne obt ai ned in Reference EXHNFY061645

The o&gi?%asﬂﬁﬁ%d c%ﬂ tetd ghwdnetyrady (3@ mbjetion of
riethyl amne 3?[4 pT., 2.25 pmpl) and acetic

Examg&&hyar&?@ 3zmatpguo.ﬁunxh@§ipuﬁkﬁ%F%ﬁﬁﬁgd under

1 ok CEsC00L T ng, e M Xture wa | ifedpat -

owep PTG S 0 407 07 75 Tne § et Lo 20l Ut o0 s

(2H, added.sat (2t ed dquedls Bodi Grdhydroder ¢atbdNat € - 1

solution. . T 2 X e i
1H, Log: o 9. #ﬂ,cﬁﬂﬁ-EXé!@9$ d whaheet (o) .
( fge ate ’<51nd1vzalaishegllW|E sat ur at ed brziqne. The sol \Bent
RefedihzeCEapopbd @b under reduced pressure. The residue was

purified b ili.c I I ;
2- (o E AP HRY RN £ ooy 0 o5 T LA AT ARE R ueh s
ylid&r@eeundahiife 0 my, total yield from Reference Exanple
17 379@.) 1H NVR(CDC13)8: ), 3.13 - 3.21 2,03
oS

, 2N8FL3H, 4.08-4.17(211, s),2.91 - 3.00
m, 5870111, (211, brs), )

To a solution of [2-(4-phenylbutyl)-6,7-dihydro~8H-
indeno[5,4—d][1,3]oxazol—8~ylidene]acetonitrile (125 mg, 0.382
mmol) in ethanol (2.4 mL) were added Raney cobalt (1.2 g) and 2N
ammonia/ethanol solution (1.2 mL), and the mixture was stirred
at room temperature for 3 hr under a hydrogen atmosphere. The
catalyst was filtered off using celite, and the filtrate was
concentrated under reduced pressure to give the title compound.
The obtained title compound was used for the reaction of
Examples 6 and 7 without further purification.
ly-NMR (CDCls) &: 1.73 - 1.85 (2H, m), 1.87 - 2.01 (28, m), 2.70
(?2H, t, J = 7.6 Hz), 2.80 - 2.90 (2H, m), 2.98 (2H, £, T =17.6
Hz), 3.11 - 3.19 (2H, m), 3.54 (24, d, J = 7.1 Hz), 6.33 — 6.42
(14, m), 7.14 - 7.22 (4H, m), 7.22 - 7.32 (2H, m), 7.47 (1H, d,
J = 8.0 Hz), hidden (2H).

Reference Example 21
2—(2—Methyl—6,7—dihydro—8H-indeno[5,4—d][1,3]thiazol—8—

ylidene)ethanamine

(2—Methyl—6,7—dihydro—8H—indeno[5,4—d][1,3]thiazol—8—
ylidene)acetonitrile (170 mg, 0.75 mmol) was dissolved in 2N

ammonia/methanol solution (30 mL), Raney cobalt (1.7 g) was
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5,80- 5.91(1H, m, 7.36 (1H,d,J = 8.2 Hz), 7.64(1H, d,

= 8. 2Hz), 30 nelting point: 184 - 186C

(recrystal lized from hexane/ ethyl acetate), WO

2007/ 118808 Ms (ESI+): 273 (MH), Elenental analysis:

Voo 201/5H3@N20S Cal cd. (% : C, 66.15; H 5. 927P¢y/JrR007RG2645

addzgengn 0/@he mlxggrQJWagistlrred g% fg%msgemperature for 1 hr
under a hydrogen atmosphere. The catalyst was filtered off
using celite, and the filtrate was concentrated under reduced
pressure to give the title compound. The obtained title
compound was used for the reaction of Example 8 without further
purification.

ly-NMR (CDCls) &: 2.79 - 2.96 (5H, m), 3.08 - 3.21 (2H, m), 4.13
(2H, d, J = 6.6 ﬁz), 6.0l — 6.12 (1H, m), 7.33 (1H, d, J = 8.2
Hz), 7.80 (1H, d, J = 8.2 Hz), hidden (2H).

Reference Example 22

4-RBromo—7-methoxy-6-nitroindan-1l-one

OMe ()
O,N

Br

4-Bromo-T7-hydroxy-6é-nitroindan-l-one (8.07 g, 29.7 mmol)
and 1,8-diazabicyclo[5.4.0]undec-7-ene (5.33 mL, 35.6 mmol) were
dissolved in N,N-dimethylformamide (150 mL), iodomethane (18.5
ml, 297 mmol) was added, and the mixture was stirred at room
temperature for 40 hr. To the reaction solution was added
saturated aqueous sodium hydrogencarbonate solution. The
mixture was extracted with diethyl ether, washed with saturated
brine and dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure, and the residue was purified
by silica gel column chromatography (ethyl
acetate/hexane=30/70—60/40) to give the title compound (6.70 g,
yield 79%).
y-NMR (CDCls) &: 2.78 - 2.86 (2H, m), 3.07 -~ 3.15 (2H, m), 4.13
(3H, s), 8.16 (1H, s),
melting point: 138 - 139°C (recrystallized from hexane/ethyl
acetate),
MS (ESI+): 286 (M+H),
Elemental analysis: for C;oHgNO4Br
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5 Exanple 9
N-[2-(7,8-Di hydro-6Hi ndend[ 5, 4-d] [ 1, 3] oxazol - 8-
yi)ethyl]acetam de 0 PCTAI P20071062645

wobfs971488ys”- D hydro- 8Hi ndeno[ 5, 4-d] [ 1, 3] oxazgl.+85 1<
yﬁl o(eneg et hyl Jacetam de (19.0 ng, 0.0784 | T?kT 2\}\)@&-8062643

Calcdli d$0l:ved &h. ¥t Handl 8471 N,i %98 10% pal | adi um car bon
owder (1 . \Was e nd-the m xture was stirred

Founcgt(vé”jdoﬁftgﬁpﬁggr’a}%%r%a?o’rq& %i':gzl]nder a hydrogen

Referdnites ghemple AR catal yst was filtered off using

celite d the filtrat s .concent rated under
(B R deRe B B L gt & 6 T eUr e R “BUT LT od by
ylidesid)iacatgelteblairm chr omat ogr aphy (et hyl

acet at e/ et hanol --90/10) to give the title conpound
, yield 84%. 20 1H NMR(CDC13) (IH m,2.39
),3.42 8.0 Hz),7.59 5:1.74 - 2.54 - 3.61 (111, d,
(1H M, (2H M, J- 8.0

Br

To a suspension of 60% sodium hydride (1.03 g, 25.6 mmol)
in tetrahydrofuran (100 mL) was added diethyl
cyanomethylphosphonate (4.52 mL, 28.0 mmol) under ice-cooling,
and the mixture was stirred for 15 min. Thereto was added a
solution of 4-bromo-7-methoxy-6-nitroindan-l-one (6.67 g, 23.3
mmol) in tetrahydrofuran (50 mL), and the mixture was further
stirred for 30 min. To the reaction mixture was added saturated
aqueous ammonium chloride solution, and the mixture was
extracted with ethyl acetate. The extract was washed with
saturated brine and dried over anhydrous sodium sulfate. The
solvent was evaporated under reduced pressure, and the residue
was purified by silica gel column chromatography (ethyl
acetate/hexane=10/90->40/60) to give the title compound (5.54 g,
yield 77%).

H-NMR (CDCls) &: 3.09 - 3.25 (4H, m), 3.94 (3H, s), 6.27 (1H, t,
J = 2.6 Hz), 8.03 (1H, s),

melting point: 156 - 158°C (recrystallized from hexane/ethyl
acetate),

Elemental analysis: foxr C;pHsN20:Br

Calcd. (%): C, 46.63; H, 2.93; N, 3.06

Found (%): C, 46.66; H, 2.86; N, 9.09.

Reference Example 24

(6-Amino-7-methoxy-2, 3-dihydro-1H-inden-1~ylidene)acetonitrile

135



10

15

20

30

(2H, 2.93 5.56 H7), n),1.99(314,s), - 3.18(2H m,
(1H, brs), 7.23 8.03(1H s), 2.21 - 2.36 3.27 - 3.41

(1E,d,d = WMs (ESI-i-): 245 (MtH). Exanple 10
N-[2-(7,8-D hvdro-6H i ndeno[ 5, 4-dl [ 1, 3] oxazol - 8- CPc

wi) svhydsyqer opi onanmi de 9 H PCT/JP2007/062645
N-[ 2- (6, z Di hydro- 8H i ndeno[ 5, 4-di [ 1, 3] oxs201- 8-

s e?‘hyl]propl onam de (28.7 ny, 0.112was

ied WO 2007/ 148808PCT/ N2007/ 062645 i n net hanol
V., a 10% pal | adi um carbon. powder (14 ng) was
and the m xture was stirred at room tenperature
for h-@rbﬁloumgtr@xpyd;ﬁgm at peshete-1Thendert-dl-y st
vvasflltered of f using celi.t andthef| tlreac%

Y%‘%ﬁi’@éﬁ??ﬁ?%‘l@ﬁ@eﬂ?e d‘@ed%?ﬁ% he" tesl &é@i\ﬁ
h

(2PY L] ?.?é’o Shld1§awged ﬁ%lsawe&fmor&&@gr apbyatet(yb mn),
acetate

exane- 50/ 50- 3100/0 to ive the titl
a t@mpedradies @5egn PPEISF 498 hgﬂ %ﬁ‘f the, mixture

wa% éItQ.r(n:%H at: robm 'teﬁp@ré‘%)fe %ﬁfﬁ 5 Jhr_g%nﬁgld a n)ydkolbn-

atmgsphgyeg zghe q@tggy§r|was,ﬁ}ltgr;% ofﬁgqgfngzgﬁfﬁ%glghg the

'id%% c(‘gngeoht(rjalE'eddmnd@* Z2eHded o2k, td, gike=t8e2
mel ti point! 89 - 90C

tltl@moyr@toahdl 730 4 mem WexdehdP8fhyl acetate),

l4-NMR (CDCls) &: 2.94 - 3.01 (2H, m), 3.04 - 3.11 (2, m), 3.76

(34, s), 3.78 (2H, brs), 6.11 (1H, t, J = 2.6 Hz), 6.81 (1H, d,
= 8.0 Hz), 6.91 (1H, d, J = 8.0 Hz),

yli

melting péint: 140 - 142°C (recrystallized from hexane/ethyl
acetate),

MS (ESI+): 201 (M+H),

Elemental analysis: for CizHipN20O

Calecd. (%): C, 71.98; H, 6.04; N, 13.99

Found (%): C, 71.60; H, 6.14; N, 13.94.

Reference Example 25

3- (2-Aminoethylidene) -4-methoxyindan-5-amine

OMe NH,
HoN |

To a solution of (6—amino—7—methoxy—2,3—dihydro—lH—inden—
1-ylidene)acetonitrile (15.2 mg, 0.076 mmol) in ethanol (0.5 mL)
were added Raney cobalt (150 mg) and 2N ammonia/ethanol solution
(0.5 mL), and the mixture was stirred at room temperature for 2
hr under a hydrogen atmosphere. The catalyst was filtered off
using celite, and the filtrate was concentrated under reduced
pressure to give the title compound (15.3 mg, yield 99%).
l4-NMR (CDCl3) &: 2.67 - 2.75 (2H, m), 2.84 — 2.94 (2H, m), 3.48
(2H, d, J = 6.6 Hz), 3.72 (2H, brs), 3.77 (3H, s), 6.34 - 6.44
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M5 (ESI+): 259 (MtH), M El enental analysis for
(7.15HI 9N Calcd. (99; C, 69.74; H, 7.02; N, 10.84
Found (%9: C, 69.68; H 7.03; N, 10.98. Exanple 11 N
wb 200714880t hyl -7, 8-di hydro- 6Hi ndeno [5, 4- ddcrisbaedl/os2645
oxa z ayi % ethyl ] _acetam de ﬁ K NH
(1H, N2 60 52Vt | 4/6 97 =d Y d#-r818: P hdeHer 5174701 1; 316K 4zol
hiddeB-(odhi.dene) ethyl ] acet anmi de (165 ma, 0.644 nmol) was
di ssolved in nmethanol (6.4 na), a 10% pal | adi um car bon
Refeymnate ExpBRleP6 was added, and the mixture was stirred
N- [23{6-'&49&%1— eopenalire  Bogs iy 1undeded-thydr ogen
~atnosphere. The catalyst was filtered off using
ylidemdietaylandetdreids [ trate was concentrated under
reduced pressure. The residue was purified by silica
gel col umyj chr omat ogr aphy (et hyl
atekeat €l nétthanol=100/ 0- >95/5) to give the $:s title
agpouindH(148 ngy, yield 89%. WO
3(18PCT/ 02007/ 062645 1H NKR (CD013) 8: 1.69 -
=. 2H, 2rr)8, 1.99 (3[|, s), 2.23 - 2.50 (2H, m, 2.63
1, 2. -.3,15,(2F ) H
S-Sl PPy oty e MowypBlos s SRR A5 - Spary
0.078.thd13) ana PEldtimgapanat (21.93 1., 96CLE2 ewrolsgt akte zed

., _from hexane/ et hyl t S, 1: 1-) 9 11,
dlss%i‘é%ﬁflal%egﬁgﬁn{%ﬁosﬁ%f% 8(?&%)93 i ] O(s.g Eéjr%tdl)on( é? : aé&gcl a
anhy®Sided; (TH187u02;0 47618m8%) in tetrahydrofuran (0.1 mL) was

added under ice-cooling, and the mixture was stirred for 15 min.

HaN

To the reaction solution was added saturated agueous sodium
hydrogencarbonate solution. The mixture was extracted with
ethyl acetate and washed with saturated brine. The solvent was
evaporated under reduced pressure, and the residue was purified
by silica gel column chromatography (ethyl
acetate/methanol=100/0—90/10) to give the title compound (16.2
mg, yield 87%).

ly-NMR (CDCls) &: 2.01 (3H, s), 2.70 - 2.80 (2H, m), 2.85 - 2.96
(24, m), 3.75 (3H, s), 4.01 - 4.09 (2H, m), 5.52 (1H, brs), 6.25
- 6.33 (1H, m), 6.65 (1H, d, J = 8.0 Hz), 6.82 (1H, d, J = 8.0
Hz), hidden (2H).

melting point: 105 - 107°C (recrystallized from hexane/ethyl
acetate),

MS (ESI+): 247 (M+H),

Elemental analysis: for Ci4HigN202

Caled. (%): C, 68.27; H, 7.37; N, 11.37

Found (%): C, 67.93; H, 7.25; N, 11.10.

Reference Example 27

N-[2- (6—-Amino-7-methoxy-2, 3-dihydro-1H-inden-1-
yl)ethyl]lacetamide
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10 Found (%9: C, 69.77; H 6.97; N, 10.95. Exanple 12
(8)-N [ 2-(2-Met hyl-7, 8-di hydro-6Hi ndeno[ 5, 4-dl E1, 310x
ezol -8- vi)ethyl]acetam de 1r9N, H Racem c

N L2- (2 net hyl- 7, 8-di hydro- 6H i ndeno[ 5, 4-

dYP 20031 8%%z ol - 8- yI )ethyl ] acet ami de (768 ny, 3IPOYRMAGI0F2645
was fracti ogat ed by high performance liquid

chromat oaraphy (instrument: Prep LC 2000 (nmanufactured
by O#dormWiters 1C K. ) col um: CH RALPAK A0 (50 nail D
Q0 nat il manufactured. by Daical Chemnical .

es, Ltd.), nobile phase:

hexanetret hanol i di et hyl mmi ne=90/10/0.1, flow rate: 60

nlfi ¢ L i =
conI eﬁ? é?%gﬁ% 5015@ &E%Er# 263 ggﬁ%ﬁ%ﬁﬁm%ﬁ l ng)
ylidene!) Eohy Clentabni dg a:h Gﬂotgl,céDlX/ (o v@a%oiﬁﬁﬁ%r ln

avi ng rter,ret d &e (500
metgl‘?ﬁ‘\? ﬁg%t“itl"gnea ?16 per rnance Bw(fcii chronatmg rgias

adce:esmdahaome waatanemem rstiected Thie rcsmceﬁmp@ztaetux@s%or 5 hr
re-di ssqlved in ethanol, co r n
unqgdy &n BY ARy AEHC SRBTTE - aﬁgn 8, ONCRAL aLedr 10 Hryngss-

ﬁe m-xXture was
usﬁ@%m&téu ethd @hdr yhessatie wgsveomdfamttcatt@ wotrpomeduced

or g g RO pErioor e LTS (TP tas e B e g agour
- @h%ﬁ&}g AR (1468 x 2563 rr(]jH’, myRnufgEct@Reds by Daiecel 2.31

em cal ndustrl es 0Q7114880SPCl.M22007. 64
(1§t @)y, 2nBbiT & -pRad o0 20Q71148805RH NP0 4R2043 24
ﬁ]emneéet@an@,lls@l leiqyllam na-790/(318/ )3, 3t bow( 2t dirs0, 55.71

col um tenperature: 30C
1%orh3“+§ﬁtrr§t§(bn 1Hp. 65 wg7ri- Qﬁ%ﬁanélietanghol? 7} &t B8R

; 1 175d69zom helBink2b
mei;%g@"‘? ﬁl‘]‘Q pl@z 2300 % 0s (%ﬁﬁ nzj%,d % (3H,n(eZ),hm

ac@t®®)~ 3.15 (2H, ), 3 28 - 3.56_(3H m, 5.54 (IH

b (dHyyd, G =8.0 Hz), 7,44 (1H d, J =8.0
Msl-lggyr)rel %?%g p0| nt: 111 - 113C (recrystallized from

Elérexerd/ evhyysiavetarefdid-pMs (EBT. 4-): 259 (MrH),
cot & i Biebs i 20, L0 ee st 702 N 1. 34
Foloding)(:9C5. §7-56; 9. 5301H N;7.10227N, 10. 96.

Reference Example 28

N-[2~ (6-Amino-7-hydroxy-2, 3-dihydro-1H-inden-1-
yl)ethyljacetamide hydrochloride

@]
OH N)k
H,N H
-HCI
To a solution of N-[2-(6-amino-7-methoxy-2,3-dihydro—-1H-
inden-1-yl)ethyl]acetamide (2.56 g, 10.3 mmol) in
dichloromethane (80 mL) was added a solution of boron tribromide
in dichloromethane (1M, 22.7 mL, 22.7 mmol) under ice-cooling,
and the mixture was stirred at room temperature for 1.5 hr. To

the reaction solution was added water, and the mixture was
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Lc Example 13 (R -N [2-
(2-Methyl-7,8--,di hydro-6Hindeno 5,4-d] [1,3] oxa z
yl) ethyl] acetam de By the nethod simlar to

wE*APRkGsL2, racenic N-[2-(2- -
AatAvi- 7, 8- di hydr e 6H i ndenols, 4-d] [ 1, 3] cxasol - 8- o

dilu’%e;dagf_::]y LZ?QgI amagletgyagsf@,d ®igy Slrﬁﬁjlp}az%saqueous sodium
. ¢
s REH TG0 8,00 S50 b maces ity phs oamtoocanty
anhydrﬁtue][ SOdtii(m) asmﬂaugg : n:mu BALPAKE AR SU2RATEE %A 500Fo| |
uf act ur ed. iC ' I rj
redwﬁﬁgPngﬁH§§e:T éxﬁﬁé %?%§%§FF§$%% y a%?ng$§%%%%%F%Fi?e
(80 thl)Qwar abbutiEh wifi hbnen cotilmmni éapler atighéorgoe:hangnpitl,

concentratian.: 1-0 lri, injlect] [ :
22.7 SIS E A ok OB ! TLECHIONEL OB i aBhure
was @tilx]g@geat re@ntieapethterairfder 1t hchmbove- tbat Fered o gh

per f or man i quid chr t ogr.aphy_condi t
B N L
acet%gé,f Qiégﬂsg sziltqﬂisdtabae@@taa@reapbyscgm iy r Gk BAe fHeAK te

D vi oaq ssosPCTLI P20071062645 (4.6 i,.D x 250;. ,

soLuRipruPas: OF ey BATEE! Therrean THuSETPRgoiE (gl
sul fARDI | enphasssedtaxanekeipamalebdintdy tastmedIPLdOéikel 7

flaw rate: U S nLir'n, colum tenperature: 30C sanple
The ¥FCHS Faki SrESTVET Y/ FEhésahdlet t‘?i‘rﬁ%lcf??vﬁj%é%% on.
hydr%{&h%aéox}i@a Ly hydbCBELTB)c Bcldp@thyll 26162 H, sa)yth®

3H s).2.23 - 2.80 (211,

The solvent was evaporated under reduced pressure to give the
title compound (2.51 g, yield 90%).
!H-NMR (DMSO-dg) 6: 1.31 - 1.46 (1H, m), 1.68 - 1.86 (3H, m),
1.80 (34, s), 1.99 - 2.14 (1H, m), 2.64 2.77 {1H, m), 2.80 -
2.95 (1H, m), 3.04 - 3.13 (1H, m), 3.37 3.50 (1H, m), 6.74
(1H, d, J = 8.0 Hz), 7.13 (1H, d, J = 8.0 Hz), 8.09 (1H, brs),
9.87 (3H, brs), 10.14 (1H, brs),

MS (ESI+): 235 (M+H).

Reference Example 29
N—{3—[2—(Acetylamino)ethyl]—4—hydroxy—2,3—dihydro—1H—inden—5—

yl}propanamide
@]
H OH N’&\
A~y ’
(@]

N-[2~ (6-Amino-7-hydroxy-2, 3~dihydro-1H-inden—-1-
yl)ethyl]acetamide hydrochloride (100 mg, 0.369 mmol) was
dissolved in pyridine (4 mL), propionic anhydride (52.1 pi,
0.406 mmol) was added under ice-cooling, and the mixture was
stirred for 15 min. Water was added to the reaction solution,

and the solvent was evaporated under reduced pressure. The
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m, 2.63 (3Hs), 2.89 - 3.15 (211,n), 3.29 - 3.56
(3H, M, 5.54 (111, bra),7.15(111,d,J - 8.0
Hz), 7.44(1H d,J = 3,0 Hz),

WO 2007/148808 PCT/JP2007/062645
residue was purified by silica gel column chromatography (ethyl
acetate/methanol=100/0—90/10) to give the title compound (94.5
mg, yield 88%).

H-NMR (CDCls) &: 1.28 (3H, t, J = 7.4 Hz), 1.73 - 1.87 (3H, m),
2.02 (3H, s), 2.16 - 2.31 (1H, m), 2.48 (2H, q, J = 7.4 Hz),
2.67 - 2.79 (14, m), 2.88 - 3.03 (14, m), 3.15 - 3.29 (1H, m),
3.29 - 3.43 (2H, m), 6.29 (1H, brs), 6.71 (1H, d, J = 8.0 Hz),
7.13 (1H, d, J = 8.0 Hz), 7.82 (1H, brs), 9.77 (1H, brs),

MS (ESI+): 291 (M+H).

Reference Example 30
N—{3—[2—(Acetylamino)ethyl]—4—hydroxy—2,3—dihydro~1H—inden—5—
yl}-2—(benzyloxy)acetamide

Wﬁg

N-[2- (6~Amino-7-hydroxy-2, 3-dihydro-1H-inden-1-
yl)ethyl]acetamide hydrochloride (251 mg, 0.928 mmol) was
dissolved in pyridine (10 mlL), (benzyloxy)acetyl chloride (160
pL, 1.01 mmol) was added under ice-cooling, and the mixture was
stirred for 15 min. Water was added to the reaction solution,
and the solvent was evaporated under reduced pressure. The
residue was purified by silica gel column chromatography (ethyl
acetate/hexane=80/20—100/0) to give the title compound (285 mg,
yield 80%). '
l4-NMR (CDCl;) &: 1.76 - 1.89 (3H, m), 2.00 (3H, s), 2.15 - 2.33
(1H, m), 2.66 — 2.82 (1H, m), 2.89 - 3.06 (1H, m), 3.10 - 3.30
(1H, m), 3.33 - 3.48 (2H, m), 4.14 (2H, s), 4.69 (2H, s), 6.17
(1H, brs), 6.73 (1H, d, J = 7.9 Hz), 7.03 (1H, 4, J = 7.9 Hz),
7.33 - 7.46 (5H, m), 8.65 (1H, s), 9.71 (1H, s),

MS (ESI+): 383 (M+H).

Reference Example 31

N-{3-[2- (Acetylamino)ethyl]-4-hydroxy-2, 3-~dihydro-1H-inden-5-
yl}-2-methylpropanamide
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melting. point: 111 - 113C. (recrystallized from
hexane/ et hyl 10 acetate), MsS (ESI4): 259 (M+tH), [a]

D2 +50. 7" (o 0,5125, nethanol), Elenental analysis:
for G 5H BN202 Calcd. (%: C, 69.74; H 7,0 4_

WO 00254588 (09 C, 69.61: H 7,01 N, 10, 89. Eﬁgﬁ%’%‘%h
N [2- (2 - hy178d|hydro- 6H i ndeno [5,4-d] [1, 3]
oxa 201- 8- gﬁ\ret hyl ] pr opi onem de )1-0

t!hyl 6, 7- di hydr o- 8Hi ndeno[ 5, 4-d]

az01"'8- yl i dene) et hyl ] propi onam de (135 ng,

) was dissolved in nethanol (5 m), a 10%
pal m car bon powder (27 ny.) was added, and the
Mt Uy et "‘@nglﬁéiﬂh%r@kyﬁ.@aj‘—ci& epatiendeor12. 5 hr
under rogen at nosphere e catal yst ? flltered

1) egififl] a@eﬁamsqi@gimppbéorﬂa#ﬁj t1RE Pot tQ?ﬁ%

ncentrat ed. under, uc I €m1 NS’ ggdyq,yyvas
dlss?)ﬁ‘f'?‘f PR Qel gé {5@? 5 umﬁ% ?o%at 0 apﬁy hy|
0.4060cett) thexaﬁté&CBWQI* 1@@1@)Oltlégg| e t f“llFF‘ére as

Stlrfe(ﬁrp % %g’ V&Q:frygggd &%8@ Etgi?hglnl\%é%Ssoiuﬂ-ﬁ)ﬂ SHnd
the ééﬂﬂenﬂfﬁasZeﬁépqﬂatEd ghden @gluced, Rgé%ggqe n)Thg ;gpldue

was ?&¥¥8%%é%488Q€P07P%&P§QE§&QQ%&ﬁﬁa@oé£%§%?ﬂ( 15 54

acetZtd/ddhanBBEL0OWD-pOENs) thl hive 11BC W(irtder ygmawmct e(d18

fro ane/ et hyl acetate), :2 Ms (ESI+): 273 (MtH),
mg E?‘%%ﬁt%élf?anal ysis: for CL6H20N202.0.1H20 Calcd. (%

gk ((Dcl0; sk, 17043 IN341Q622 nbound 6(.%-: 1 G38 7(RHL4m) H1.90
- 2.39284H N’m . 21?’0 - 2.35 (1H, m), 2.52 - 2.78 (2H, m), 2.83 -
3.24 (2H, m), 3.26 - 3.58 (2H, m), 6.58 (1H, s), 6.68 (1H, d, J
— 8.0 Hz), 7.12 (1H, d, J = 8.0 Hz), 8.33 (1H, brs), hidden
(1H),

MS (ESI+): 305 (M+H).

Reference Example 32
N-{3-[2-(Acetylamino)ethyl]-4-hydroxy-2, 3-dihydro-1H-inden-5-
y1}-2,2,2-trifluoroacetamide

0]

OH NJL\
H

N-[2- (6-Amino-7-hydroxy-2, 3-dihydro-1H-inden-1-
yl)ethyl]acetamide hydrochloride (100 mg, 0.369 mmol) was
dissolved in pyridine (4 mL), trifluorocacetic anhydride (56.1
puL, 0.406 mmol) was added under jice—-cooling, and the mixture was
stirred for 15 min. Water was added to the reaction solution,
and the solvent was evaporated under reduced pressure. The

residue was purified by silica gel column chromatography (ethyl
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Exanple 15 o

(S)-N-[2-(2-Methyl-7,8-di hydro-6Hindeno(5,4-d][1, 3] ox

azo]-8- yl)ethylipropionamde 9 Pacemc

2- met hv1- 7, 8- di hydr o- 6Hi ndeno[ 5, 4-
d’]’?i""%’}"d‘ﬁ%ol 8-yfl et hyl | propi onami de (96 my, P@LEEE07/062645
b p q

o e Y b T0 3000 TR act i e
mg pyyiNildoR 3t ers K K.), coI um: CHI RALPAX AS (50 halD x

o %?& 'IHB%% “fla%%“ref oPY (A1 g6l Lnemegl Lndysuri esp 3o
1Ph,ex®ne2ef5ﬁa~n(ﬂ /8@| élﬂﬁyll@)m e 894163 3L, (2H) oW r &t-81 603-42

, | u anpgr afur 0C; S e atyi 0p: —
1 g P T SRR e gt 08 ) ¢ & Tractron’ T
8.2 dint)ai r8| Ag alﬂ,opt,l Gat 8. 228t2) ve8edhpAdindshavith@3a (1H, s),
MS Q%It"'ﬁr 5@{ on ti me under the hove-nenti oned high

rmance UI d chromat ography. condi ti ons was
Refénreﬁﬁﬁ Eﬁﬁ:qstle 1§l3e concentrate was re-dissolved in

- ARl PREL g0 SREATL o S oyt pne

ylpl-rsm(eﬁslzybo;gy\pentbﬁamidée conpound (46 rag, 99. 996e€e) .
Enanti oner excess (ea) was _neasured by high
Performance |iquid chr orrat @gr aphy (col urm: CHI 3ALPAK

(4.6 m’ﬂ D x 25@)}4:I Mact ur ed by Dai cel Cheni cal
dugfri 22NLt ),
exanel’et an m

m)tb1 | e phase:
am ne-95/5/0.1, flow
W2 007/ 148808P ' /062645 rate: 0.5 nl/m n,
col um tenperature; 30C, | e concentr.at.i on 0.52
ma/ - R%éﬁa%@r&ﬂahzzsﬁfoxm SHORAEST e n9eR 7 ) .
yl)lé‘[’ acEPG R @ydieél@l&ﬁlde L163-md, @ .H2D, mnlol7)0 wasl°/<96
(2 m, 2.13 - 2.51 (4H 2.63 (311, s)
dlsasqls’ecﬂzm pygidiger 810 giky) 56 (@f?ZYHXY @esﬁalefmll ch&P§)1de
1§O ]ﬂ?g (1)1@362 Upmol )~ wis 7adddd uhatd Qéél—:laodiané dnd tiz)
rretlng point: 129 131C (rec stallized from
midexemeRet Byl rrasefare}d rMSl { E@%ﬂ) soDvERRY [RRY) SVIRPETEL0:
t t ahysd$ b Yilica
BT AR AT R i et A RV T
gel column chromatography (ethyl acetate/hexane—SO/20—>100/O to

give the title compound (105 mg, yield 41%).

H-NMR (CDCl3) &: 1.70 - 1.95 (7H, m), 1.99 (3H, s), 2.13 - 2.30
(1H, m), 2.50 (2H, t, J = 7.1 Bz), 2.64 - 2.76 (1H, m), 2.86 -
3.02 (1H, m), 3.07 - 3.22 (1H, m), 3.30 - 3.47 (2H, m), 3.58
(24, t, J = 5.8 Hz), 4.51 (2H, s), 6.29 (1H, brs), 6.61 - 6.66
(1H, m), 6.68 - 6.73 (1H, m), 7.26 - 7.38 (5H, m), 8.02 8.17
(1H, m), 9.80 (1H, s),

MS (ESI+): 425 (M+H).

|

Reference Example 34

4- (Benzyloxy)pentanoic acid
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Found (%: C, 70.40; H, 7,39; N, 10,34. Exanple 16 M
R -N [2- 2 -Flethy 1-7,8-di hydro- 6H i ndenoll, 3] ox
a zol-8- yi)ethyll propionamde O pckHIL '"Cr-/
wByo@/ s od si mlar to Exanple 15, ranem Cc PCT/JP2007/062645
N-12-(2-methyl 1 tap-1-01 (35 80
7, 890 At GPI-?’EG%n(ae%zX AFYHESIERaz ot 835P BPhyT 1 pt o
mmo1pi Qﬂaédéi?;ele( %orfgl, @a@ﬁ&dﬁé@ljoanréamt’d dﬁaEHd bHyo mL,
per f ormance |iquid chronmat instrune
3.6 PRgf) DEB00 0 RIS uPEd Y K HGAETAe SRRy roe 30
min.COEYNim GHLEALPAXASHEEE Aol Ehe r2Q0L T srmnuﬁam wired the

by Dai cel Chenical Industries, Ltd. no hase:
solvRakaitt IRRAGFRN SHIPE. éﬁﬁiﬁﬁ%e‘%zﬂr@)séz‘ﬁe flh-lLJ Fg c?‘l%lo

aque%én%&u‘tﬁ%uwgs temmealyte. e@%@ a@@ﬂﬁﬂ:@ ceheent s@twion
mg/ m, injection weig rrggl An opti cal |
N hardrwelcmmpéeh@, (4w @gtrggter%@)thhé iy aa'Felt&ﬁaer s

extrBSEeﬁgé(H}fgﬁngvégugﬂhyhgguéQ&%%iﬁp@El@@@g Binghthe solvent
performance |iquid chromatography conditions was

was ebtpdymted Endari tRmicexpEsssYR) WaS RewdliteyapyP T hted

by Sﬁkgié%4%ﬁ%{3é%a 8%9&% oghaphy (col um: CH RAL

manuf act ured by Dai cel
acet@hewm@adndqmusm@sf 60) WD 20072 t48888PE1 LIPROGTI 06226459,
ylelfl?t nobi | e phase:
xane/ et hanol / di et hyl ami ne=95/5/0.1, flowrate: 0,5
lH-NMR , (OTEDLs) ol a3t e3mpolagt dre. 630Cjz)sadpBe ~ 1.91 (2H, m),

entration: 2 / erhanpl,)s hpj egtion
2.4e, 800 ST 41H36> ﬁ?l R %C%géag)?{ hj! 4)64)3(3(19J'tiﬁ' ol
11.67HB) Hx) ,54.(7Q,-d1.98 (121§, Hn), 2.2B5- 2. 51 (411m) pjhidden
1 2, 63 (311, a), 2.88 - 3.15 (2R, m, 3.28 - 3.56 (39,
(M), 5.54 (1H Os), 7.14 (111, d, J = 7.7 Hz), 7.44
Refe(r:&l:&e ﬁxaml:l-e 357 Hz), nelting point: 1.2.9 - 131C

(recr stal ized fro [eth 1.1.0
N-{3rE3140e iélﬁgapm%hyrﬁ{]é] Ggggrg_ﬁ%—?%.3§%§Bg%1§%—&}ﬁ-lndg/§—5—
yl}-qetbéﬁ@u)ox beﬁemaaﬂuowwal yS|s for 0l 61-120b1. 202

Cal c 70. 56; H .40; N, 10.29

@”vm@:?

- (Benzyloxy)pentanoic acid (230 mg, 1.10 mmol) was
dissolved in tetrahydrofuran (10 mL), oxalyl chloride (90 pL,
1.05 mmol) and dimethylformamide (10 pL) were added under ice-
cooling, and the mixture was stirred for 30 min. The solvent
was evapcrated under reduced pressure, and the residue was
diluted with dichloromethane (1 mL). This was added to a
solution of N—[2—(6—amino—7—hydroxy—2,3—dihydro—1H—inden—l—
yl)ethyl]acetamide hydrochloride (244 mg, 0.903 mmol) in
pyridine (10 mL) under ice-cooling, and the mixture was stirred
at room temperature for 15 min. The solvent was evaporated

under reduced pressure, and the residue was purified by silica
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Found. (c.fl: C, 70.30; H, 7.37; N, 10.31. 15 Exanple

| ]

N-{2 [ 2- (4- Phenylbutyl)-7, 8-di hydro-611- indeno[5 4-d] [
oxazol 8-vi]ethyllacetamde O\ ,-0r NN'

1
'W? W7HSB%. Phenyl but y1) - 6, 7- dlhydr o- 8H- | ndeno‘f@T”h}[’z(’O7’062643
geﬁ!] &&Lﬁln%ﬁ%&ha&@éa!p@?n%% lkaest &mdanc3dobmmi100/0) to

was |ssolve in rrethanol (0.87 nm), a

glxe%fﬁaltﬁaaﬁuﬁ?mmﬁ povitler Y61y} Was added, and the

lﬂ'ﬂ L{Eﬁcﬂ"a}SSStiriﬁd(ﬁt &Oofn—t QITBen 2t Ure 0L 24081 (85, m)
er a dr og en at moSphere. The cat al yst was flltereg‘lH

2. é?f u’s-|3ﬁg &8l |I‘Ee Zand. @fﬁ'e i PVt Faf e VeS8 rcénlént réat’éd |

m) YUNsles reéue‘fdfﬁ{e%ur@ ozlrhear9§l due, was pupbfied, 5@/ (2H,
SI [1ca um chr omat ogr aph (et hyl acet at eh)(%
m) gj Y6t he3t|7t3l ellbomloundil 205 ﬁlé Jielld- 9194 ;8 HEInvR- 66

13) 53117 1 1 116
1%“% ?,911 1113 I?ZZ %6% gﬁil br@h %)539275(%9%(6 "(:?H Z%nj 7-22

-7 @BHzS)H,, 2) 0021 (3H13b:¢sm,19 ﬁ?— o), 3.39 (11°1,

(2H, ), 5.52
M e AR IR 0 0aness (1H, brs), 7.12 - 7.22
Refétbnay Ex#maBe -3 51 (21-1, n), 7.46 (1H d, 5- 8.0

AT A s

ylﬁ&yal]apr@pahscgatbce{almldlepr opi onam de

%i:d”

N~[2- (6-Bmino-7-hydroxy-2, 3-dihydro-1H-inden-1-
yl)ethyl]acetamide hydrochloride (100 mg, 0.369 mmol) was
dissolved in pyridine (4 mL), cyclopropylcarbonyl chloride (36.8
uL, 0.406 mmol) was added under ice-cooling, and the mixture was
stirred for 3 hr. Water was added to the reaction solution, and
the solvent was evaporated under reduced pressure. The residue
was purified by silica gel column chromatography (ethyl
acetate/methanol=100/0—95/5) to give the title compound (119
mg, yield 100%).

'H-NMR (CDCls) &: 0.77 - 0.94 (2H, m), 0.97 - 1.13 (2H, m), 1.20
- 1.33 (1H, m), 1.52 - 1.85 (2H, m), 1.90 - 2.10 (4H, m), 2.10 -
2.32 (1H, m), 2.63 - 2.78 (1H, m), 2.84 - 3.01 (1H, m), 3.02 -
3.19 (1H, m), 3.20 - 3.54 (2H, m), 6.58 (1H, s), 6.67 (1H, d, J
8.0 Hz), 7.00 (1H, d, J = 8.0 Hz), 8.44 - 8.90 (1H, m), hidden
(1H),

MS (ESI+): 303 (M+H).

Reference Example 37
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N- (2-[ 2- (4- Phenyi butyl) -6, 7-di hydr o- BHi ndeno[ 5, 4-
d] [ 1, 3] oxazol - 8-yl i denei et hyl propi onam de (35.7 ng,
0. 0919 nmol ) was di ssolved in nmethanol (0.92 M), a

gk adi um - carbon powder (7 ng) was add?gguﬁﬁgmkﬂﬁs

was stirred at roomterperature for
{3¥WﬂhﬂAc§tyh&ﬁﬂmn@&ﬁjiﬁlmﬁ$fﬁydnexy¥he3fdmhMQQ§rlﬁﬂgnden—5—
filtered off using celite, and the filtrate was

ylib rated under reduced pressure. The residue was
purified is bycsilica gel columm chronmatography (ethyl
acetatelhexanej§§/67) to give the title conpound (32.2
ny @it 1-1-NER (CDT13) 8: 1.15 (311, t,- 7.6

.00 (6H, m, 2.13 -2.30 (3H, m, 2.34 -

), 2.69 (2H, t, S=7.6 Hz); 2.89 - 3.15
3.27 - 3.41 (IH m, 3.42 - 3.55 (2H, 2e.2

n)N B %—@%ﬁhobVSHydfax%12 SJHjﬁyd&éiiﬂ -1Qden~123 - 7.31
(211 my, 6 (111

. d, He) , 0B (mmSI 1) ;391
etMJH)aceEmarée eh@rqqhi%lde (o e 0.
dlss%%vel\éb HWéyziéﬁgé hﬁéjlrrr?)(s%ér{‘ﬂﬁflo chdoft&d (45.3] pL, 0.406

acet am de

mmol N-§&s (a@dmdt hydes, vc%q@yamgrsﬁqdnaeﬁd[%xwﬁﬂ MES3TEHT T

| t egide (8Lc01iBH, sOLA24nMBhY H¥8S
for %ISSO 28Q8} @K%é%%%%&ESSOSECTLFP%OO??OGZ64§ met hano

solvest rw_a)s earapO ¥ pad | entlenreditnsh BFERABFS ( 10" Ry)F SRague was
uri?dgg%%y asnl‘ilEg Ql’%%di Wasr Sldidedpal [(oamit =per at ur e
= b 4 roge

n at nosphere. The cat al
acetﬂ@é/ﬁéiatrﬁ&ed/lf)-f—)ml/ﬂg telditve, thadtitie fdomppand mg,

l&ﬁg&/ntrated under reduced 3- pressure. The residue
yie ghTified by sill,- gel. colum chronatography
lgaeet fupclaced:atef/pet hBrBEL-(360/ 0 95. 6 t(8Hgi ¥k thd Tt it ke36

i ST GO 8 g, 32800, AN I, Lot

(3H, 'ﬂ , @ 1344J 62351 ({A1M) ,mp, 72. B ( 3114J25)71@ fsaer,;734is~
14

1,627 156 (i 745 J28 fn ey B0 B BAD o g kg

(15, Ngrgj_so) 275 (MrH).  Exanpl e 20
& % (2- thhyl 7, 8-di hydro-6Hindeno[5,4-d][1,3]th
MS (EgZo) - 8335? sSMif et hyl j acet ani de

Reference Example 38
N—{3~[2—(Acetylamino)ethyl]—4—hydroxy—2,3—dihydro—1H—inden—5—

yl}-2-phenylacetamide

H
N
7

N-[2- (6—Amino~7-hydroxy-2, 3-dihydro-1H-inden-1-

O

OH N/LK
H

yl)ethyl]lacetamide hydrochloride (100 mg, 0.369 mmol) was
dissolved in pyridine (4 mL), phenylacetyl chloride (53.5 WL,

0.406 mmol) was added under ice-cooling, and the mixture was
stirred for 15 min. Water was added to the reaction solution,

and the solvent was evaporated under reduced pressure. The
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Racem ¢ N-[2-(2-nethyl-7,8-di hvdro- 6Hi ndenol[ 5, 4-

d] [ 1, 31t hi azol -8-yi)ethyljacetam de (1.00 g) was

fracti onated by high performance |iquid chromatography
(instrunent: Prep LC 2000 (manufactured by Ni hon

W ecos/146866 ), col urm:  CHI RAL: PAK AD (50 m n xPEDOP2007/062645

gvi L, manufactured b i cel al
reqi8e) vaROBR l&ﬂagz EERE R Sl 68}%%‘§€ffoa%%¥at (grht
ac@&t@/’h&@me%@%i@mr abugeie 3OECrishapicapound (31.0
concentration.: 10 ng/nL (hexane/ethanol-90/10),

mg rileééfii 8h%lei ght: 500 ng x 2), A 25 fraction
1H_ %&fg g ophi cahl ys acld, ve) po:(rpg);dehay) npaz - 2.27
ortér retention time under the a(E L o§1e1d_L hi gh25
1Pberﬂf or Rahde 13-4 d1EnrBhatodfaphy |13 5
H({:orgrgengr aped 4 g10ive, the t3 t7|8e m,rmggqn(m (L5041Hr,g brs) 6.65
Enant i orrer excess cc) vvas mja Hnﬁg by7 q|4gr35H
1P|berd,0|Jnﬁn%e0IH?dw &-&Rr 6t slgr dphiy®- & Hol g
ﬁLFéE AR44. & mBl i x 229, m, L, manufactured by
em cal

Industrles Ltd), nmobi | e phase: WO
MSZ(EBHrM 458 048D - CIA)’? 2 007/ 2 645

g}(e%%%/g%aﬁgf% flowrate 1.0 m/nmn, colunn

errperatu npl e concentration: 0.25 /' m
N- ( hrelan@tet haawino) Wllrﬁlé{ﬂroem Yo ey dre- ilmnden"5‘
- NME | 1.60 - 1.90 (1H, m, 1.39 - 2.06
Yl?i?fheu%g’?gf?%%m‘gdfm s), 2.14 - 2.29 (1H, m, 2.35 -
51 (IN, n), 2.83 (@H, s), 2.91 - 3.19 (211, m, 3,24
4411\(IH bra), 7.31 (111, d, J = 8.1
, §8.1 Hz), nelting point: 116 - 117C
from hexane/ et hyl acetate), io M5
(ES|+)02 [a]ljw -133.0" (c 0.4490,
nmet hanol ), El enental analysis: for C 151114N20S Cal cd.
(% :NQ2£(£'5,-ﬁﬁindﬂ,-7-€hﬁrox§d—2 ;Ll)—c}Zleylé@gﬂlefl%denCl-Gs. 73;

H 6.76; N, 10. <
yi %hﬂ][afe(timﬁg? I]']W Cg&gf‘h‘%edr %Loé) Hl-nfghdenoﬁ Hﬂlogif [Via 3]th
dib8&nteB-1iny bl et hiyld agetey | de-phenylpropionyl chloride (€0.3

pL, 0.406 mmol) was added under ice-cooling, and the mixture was

stirred for 15 min. Water was added to the reaction solution,
and the solvent was evaporated under reduced pressure. The
residue was purified by silica gel column chromatography (ethyl
acetate/hexane=80/20—100/0) to give the title compound (74.4
mg, yield 55%).

ly-NMR (CDCl3) &: 1.69 - 1.86 (3H, m), 2.00 (3H, s), 2.13 - 2.32
(1H, m), 2.66 — 2.78 (34, m), 2.86 - 3.01 (1H, m), 3.06 (2H, t,
J = 7.7 Hz), 3.13 - 3.27 (18, m), 3.28 - 3.42 (2H, m), 6.31 (1H,
brs), 6.68 (1H, d, J = 8.0 Hz), 6.99 (14, d, J = 8.0 Hz), 7.17 -
7.35 (54, m), 7.86 (1H, brs), 9.68 (lH, s),

MS (ESI+): 367 (M+H).

Reference Example 40
N—{3—[2—(Acetylamino)ethyl]—4—hydroxy—2,3—dihydro—1H—inden—5—
yl}-4-phenylbutanamide
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ON iP ;1\ Facem c

N-[ 2-(2-met hyl-7. 8-di hydro-6H i ndeno[ 5, 4-

d] [ 1, 31t hi axol-8-yi)ethvliacetandde (1.00 g) was
whhashiapat ed by high performance |iquid Chr(i‘&?ﬁﬂfo%’é})hs

(instrunent:. Prep LC 2000 (manufactured by N h

Waters K K, ), col um@x CHI RALPAK AD (50 mm D x 500 ni,

manuf act uregHby | Chem cal Industries, Ltd.),

nobi | e el et hano1=90/10, flow rate: 80
tenperature: 30C, sanple
concenpra 0 ng/ m (hexane/ethanol -90/10),
injection weight: 500 ng x 2). A fraction containing
an-o#-i( 6&Nnyncaei4hy@1roanpbmilh1a’vlh:ngllé-irt;i@errl-r etention

t.i h d
1) e‘éllﬁfrﬁgr?ﬁfe a%%%f)wi%ﬁ& %ﬁs g%c%hge%'ggag{ g‘%‘gtﬁzc‘g. %/quglhe
dissditde ieoppoilmiche 422miy, Q(HRYweput&nayit icieridgcess 1

5, GSflsuas, Teasured by aloh perlorieage LAY mixture vas

st1r£4d Eok14@Dﬁfﬁ:TLMB%@Q7&@§2£HHéd t4. hamtdd ok i260sohhtion,

fact d by Dai cel dust
and FgiAo0 BRASER RGP GE AT 00P 1001 I e 108

resifhd Wiy paek sy tempenatdr &1 3dCums appt @nteeephy atétonyl
0. 25 exane/ et hanol --90/10), i.njection voI urr%

acetq‘oe/heéqqnﬁt@:é)@ 808/6Y to mige(Fhe LIE §5MPOPE(%H

mg, g}ele%@/gsH s),2,12 - 2.30 (1H, n) 2.35-- 2,51(1H,

m, 2.83(3H,5s), 291 -3.18(2H, m, 3.24
'H-NMR (CDCl3) &: 1. 73 ~ 1.88 (3H, m), 7. Ol (3H, s), 2.06 - 2.31

(34, m), 2.43 (2H, t, J = 7.4 Hz), 2.68 - 2.79 (3H, m), 2.89 -
3.03 (14, m), 3.16 - 3.44 (3H, m), 6.16 -~ 6.30 (1H, m), 6.72
(1#, d, Jd = 7.9 Hz), 7.12 (18, d, J = 7.9 Hz), 7.18 - 7.24 (3H,
m), 7.27 -~ 7.34 (2H, m), 7.65 (1H, brs), 9.73 (1H, s),

MS (ESI+): 381 (M+H).

Reference Example 41
N-{3-[2- (Acetylamino)ethyl]-4-hydroxy~-2,3-dihydro-1H-inden-5-
yl}-5-pyridin-2-ylpentanamide

0]

2N

= OH N
H
| N H

@)

7

To 5-pyridin-2-ylpentanocic acid (72.8 mg, 0.406 mmol) was
added thionyl chloride (0.4 mL), and the mixture was heated
under reflux for 30 min. Thionyl chloride was evaporated under
reduced pressure and the residue was diluted with pyridine (2
mlL). The mixture was added to a solution of N-[2- (6—amino-7~
hydroxy-2, 3-dihydro-1H-inden-1-yl) ethyl]acetamide hydrochloride
(100 mg, 0.369 mmol) in pyridine (2 mL) under ice-cooling, and

the mixture was stirred for 15 min. Water was added, and the
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- 3.52(3H,m,5.46 (IH, bra),7.31 (IN, d,J- 8.1 Hz),
7.77 (I1H d,J = 8.1 Hz), melting point: 115 - 116C
(recrystallized from hexane/ et hyl acetate), M

ESIA-): 275 (Mtl-1), [a]nm +136.5' (c 0.5035,
%Pﬁ@ﬂ?@r"ﬁsos El emental analysis; for c15HLg, T208CEARY/062645

mlfg%re Qia56%11§@ted'|,wa_@h64th}bi akQtdte, apadt@undi{f)datGrated
69; H, 6. N, 19, Exanple 22

aqup?gﬁ(gpquwyhquqgegpﬁy%ﬁQgte solution and saturated brine

anh" HPP&PQ{V%I s Jdhodk0X8d 0k 8ri1¥h) €1 hyhiacet aghdlesas
43-[2- (Acety arlno)ethyl] 4- hydr oxy- 2, 3-di hydro- 1Hi n

evamrgtevi lupEeparrivcad PBSS Bitry, 2093D5° fsTfugnies purified
pyP¥Li a{"glé'f B&M%%Hﬂné@&@éa%h( Qeg’h?% 10 061 nmol )

wer e heated under reflux in xylene nr,) for 2.5
acetatahmtSEhvmomo@s+%Q//d@r abedivmddre redleechmoasduld’ -7
mg@ ZI due was purified by silica gel colum

6h onat ogr phy (et hyl acetat e/ hexane=50/50-*100/0) to
ly-NMR (CDCl3) &: 1.71 - 1.92 (74, m), 1.98 (3H, s), 2.14 - 2.30

(1H, m), 2.49 (2H, t, J = 6.9 Hz), 2.65 - 2.79 (1H, m), 2.79 -
3.03 (3H, m), 3.07 - 3.24 (1H, m), 3.29 - 3.49 (2H, m), 6.35
(1H, brs), 6.70 (1H, d, J = 8.0 Hz), 7.03 - 7.20 (3H, m), 7.56 -
7.65 (1H, m), 8.47 (1H, d, J = 5.8 Hz), 8.71 (1H, brs), hidden
(1H) .
MS (ESI+): 396 (M+H).
Reference Example 42

- (2-Methyl-7, 8-dihydro-6H-indeno[5, 4-d] [1, 3]oxazol-8-

y1l)ethanamine hydrochloride

I‘}/\O NH,

‘HCI

- (2-Methyl-6, 7-dihydro—-8H-indeno[5, 4-d] [1, 3] oxazol-8-
ylidene)ethanamine (610 mg, 2.85 mmol) was dissolved in methanol
(20 mL), a 10% palladium-carbon powder (61 mg) was added, and -
the mixture was stirred at room temperature for 24 hr under a
hydrogen atmosphere. The catalyst was filtered off using
celite, and the filtrate was concentrated. The residue was
dissolved in ethyl acetate, converted to hydrochloride with 4N
hydrochloric acid/ethyl acetate solution, and the solvent was
evaporated under reduced pressure. Purification by
recrystallization (ethyl acetate/methancl) gave the title
compound (105 mg, yield 15%).
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dive the title conpound (69.8 ng, yield 84%.
H NVA(CuC13)8: 1.46(3H,t,J = 7,7 Hz),1.71 - 1.96(2H m,
1.98(3H,s),2.20- 2.34(1H m,2.36- 2.51(1H ), 2.96 (2H,

gt 21,290, 12 1 11,28 0 S
1o NMRZ Y pMZO46) (H1d68 - B.&r HzH, m), 2.25 - 2.43 (2H, m),
2.58 (3H, s), 2.81 — 3.08 (4H, m), 3.39 - 3.53 (1H, m), 7.18
(1H, d, J = 8.0 Hz), 7.43 (1H, d, J = 8.0 Hz), 8.04 (3H, brs),
MS (ESI+): 217 (M+H),

Elemental analysis: for CisHi7N2ClOe0.6H20

caled. (%): C, 59.24; H, 6.95; N, 10.63

Found (%): C, 59.18; H, 6.77; N, 10.39.

Reference Example 43
2—Methyl—7—(1—methylethylidene)—6,7—dihydro—8H—indeno[5,4-

d]l [1,3]oxazol-8-one

Y
2—Methyl—6,7—dihydro—8H—indeno[5,4—d][1,3]oxazol—8—one

(1.87 g, 10.0 mmol), acetone (3.68 mL, 50.0 mmol) and ICN

Alumina B (manufactured by ICN, Akt.1, 20 g) were suspended in

tetrahydrofuran (50 mL), and the mixture was stirred at 50°C for

9 hr. Acetone (3.68 mL, 50.0 mmol) was added, and the mixture

was further stirred for 12 hr. The reaction solution was

filtered, and the filtrate was evaporated under reduced

pressure. The residue was purified by silica gel column

chromatography (ethyl acetate/hexane=10/90—50/50) to give the

title compound (742 mg, yield 33%).

lH-NMR (CDCl;) 8: 2.03 (3H, s), 2.46 (3H, s), 2.71 (3H, s), 3.77

(24, s), 7.36 (1H, 4, J = 8.0 Hz), 7.82 (1H, d, J = 8.0 Hz),

melting point: 156 - 159°C (recrystallized from ethyl

acetate/hexane),

MS (ESI+): 228 (M+H),

Elemental analysis: for CisHi3NO:

caled. (%): C, 73.99; H, 5.76; N, 6.16

Found (%): C, 73.91; H, 5.69; N, 6.10.

Reference Example 44

7—Isopropyl—2—methyl—6,7—dihydro—8H—indeno[5,4—d][1,3]oxazol—8—

one
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wo2nt nAsnPCTRP20071062645 nelting point: 76 - 78C

(recrystallized fron1hexane/ethy| acetate), M

(ESI-i-)z 273 (MA-5),: Elenmental analysis: forCHNo

15-20-2 -2 Cal cd. (@a C, 70.56; H, 7.40; N, 10,29

mmwe%% C, 70.25 H, 7.35 N, 10.33. ExanpP@L/33007/062645
%%% 12- 12- (Hydroxvnet hyl) -7, 8- di hydro- 61-1-i ndeno[ 5, 4-d]

Q, 3]@%&20% 8-yijethyllacetam de 11 To a

on 0
(benzyl oxy) nmet hyl] - 7, 8- di hydr 065-i ndeno[ 5, 4-d
, 3] oxazol - 8-yl}ethyl)acetam de (50.0 ng, 0.131
mmoITp hnsaﬁnﬁm@nobf(Zrmaﬁhy&%§—é@tmﬂthylEGQNlidene) -6,7-

BB LRSS DRIIT, 08P Aol 5. 0k 1n
meﬁﬂdﬂ@&ﬂéﬁhﬁi éEbeataIEBAmﬁ nmaswas|addaddaopallaﬂummrnérbon
O
for€ o Rt egdap Ry hiaebtdan ol teisbyibrac etlate cOL A4 51285)

o eGeeistall Lees Lot acetaehomaneleds, g bhe
pre®shrd0- thd HedMdok, dadHBH s pa By (814 c2, g5l (dd—],umn
chromatography (ethyl acetate) to give the title compound (662
mg, yield 97%).

l4-NMR (CDCl;) &: 0.83 (3H, d, J = 6.9 Hz), 1.07 (34, 4, Jd =7.1
Hz), 2.39 - 2.53 (1H, m), 2.70 (3H, s), 2.74 - 2.82 (1H, m),
3.06 (1H, dd, J = 17.6, 3.9 Hz), 3.28 (1H, dd, J = 17.6, 8.0
Hz), 7.37 (1H, 4, J = 8.0 Hz), 7.85 (1H, d, J = 8.0 Hz),

MS (ESI+): 230 (M+H).

Reference Example 45
(8-Hydroxy-T7-isopropyl-2-methyl~7,8-dihydro-6H-indeno[5, 4~

d] [1,3]oxazol-8-yl)acetonitrile

r}ro HO CTN

To a solution of 1,1,1,3,3,3-hexamethyldisilazane (917 mg,
5.68 mmol) in tetrahydrofuran (10 mL) was added 1.6M
butyllithium/hexane solution (3.55 mL, 5.68 mmol) at -78°C, and
the mixture was stirred for 15 min. Thereto was added a
solution of acetonitrile (313 pL, 5.95 mmol) in tetrahydrofuran
(2 mL), and the mixture was stirred for 30 min. Then, a
solution of 7-isopropyl-2-methyl-6,7-dihydro-8H-indeno([5,4-
d] 1, 3]oxazol-8-one (650 mg, 2.84 mmol) in tetrahydrofuran (2
mL) was added. After stirring for 30 min, the reaction solution
was diluted with saturated aqueocus ammonium chloride solution

and ethyl acetate, washed with water and saturated brine and
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,2.91-3.16(25, m, 3.33 - 3.61
(45, m), 4.90 (25,d,J 5.5 Hz),5.57(15, brs), 7.19
(IH d, J = 8.0 Hz), 7.50(15,d, J8.0 Hz), mel ti ng

w8 Phiussdsd2 - 134C (ethyl acetate/ hexane),  pcr/p007/062645

dried over anhydrous sodium sulfate. The solvent was evaporated

m, 2.36 - 2.51(15, m
J
7.

under reduced pressure, and the residue was purified by silica
gel column chromatography (ethyl acetate/hexane=20/80—>100/0) to
give the title compound (614 mg, yield 80%).

'H-NMR (CDCl3) &: 1.03 (3H, d, J = 6.6 Hz), 1.21 (3H, d, J = 6.6
Hz), 2.06 - 2.18 (1H, m), 2.19 (1H, brs), 2.46 (1H, g, J = 7.9
Hz), 2.66 (3H, s), 2.96 (1H, dd, J = 15.9, 8.2 Hz), 3.16 - 3.30
(24, m), 3.55 (1H, 4, J = 16.8 Hz), 7.16 (1H, d, J = 8.0 Hz),
7.57 (1H, d, J = 8.0 Hz).

melting point: 149 - 152°C (recrystallized from ethyl
acetate/hexane),

MS (ESI+): 271 (M+H),

Elemental analysis: for CieHigN202

caled. (%): C, 71.09; H, 6.71; N, 10.36

Found (%): C, 71.00; H, 6.79; N, 10.35.

Example 1
N-[2- (6, 7-Dihydro-8H-indeno[5,4~d] [1, 3] oxazol-8-
ylidene)ethyl]acetamide

0

N

2-(6,7-Dihydro-8H~-indeno[5, 4-d] [1,3]oxazol-8~-
ylidene)ethanamine (30.0 mg, 0.148 mmol) was dissolved in
tetrahydrofuran (1 mbL), triethylamine (31.0 pL, 0.222 mmol) and
acetic anhydride (16.8 pL, 0.178 mmol) were added under ice~-

cooling, and the mixture was stirred for 15 min. To the
reaction solution was added saturated aqueous sodium
hydrogencarbonate solution, and the mixture was extracted with
ethyl acetate and washed with saturated brine. The solvent was
evaporated under reduced pressure, and the residue was purified

by silica gel column chromatography (ethyl
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27 M5 (EST.): 275 (M+5), Elenmental analysis: for
C15518N203 Calcd. (96): C, 65.68 H, 6.615 N, 10.21

Found (%9: C, 65.54; H 6.63; N, 10.11. Exanple 24 30
N-{2-(2-1sopropyl -7, 8-di hydr 0- 6H i nden0[ 5, 4-d] r 1, 3] oxa
wob 2087/148498et hyl ] acet am de WO PCT/JP2007/062645

20071148803PCTAI P2007 2645 | (Acetyl a
2o /A 0SS T S B PR b EBF RBSo &
mg { ]5|81.e5_dn§%%£7). 2174 ][m)I) \r/]vere heated 5 under reflux in
xyl ene . or 5 hr. The_solye evapgr.af ed
1H1§¥ﬂ89y(c? cBd pricsdare, Shm 'gﬁe"r s?%u%glypg% i ed -2
Q?ég?“lt |4Qa8§;$%%,czif1c4);rg )ehes.(ma!sogrﬂphy q.r6 Harpl Yethyl6. 28 -
at es; - to give the 1it]e.conpound (6
6.3, (e, 5795 . (1 Nﬁi%o}soﬁiga %‘:éél.(&%'?gu‘? =n)(8,'%
Hz%,. 98 (o3kl1us)s) 2. 86 - 3.61 (6H, m), 5.73 (1H bra),
14 (1H, di 3 - 8.2 Hz), 7.47 (111, d, J = 8.2 Hz),
MS VEEST. 413 287 -MrH) . 15 Exanple 25
Ys [p2- (Trifluoronet hyl)-7, 8-di hydro-6Hindeno[ 5,
111, 3] oxsx, 01-8-yliethyi}acetamde O ra
N-Re7 @/ T2 DL RERE YT i imeFare '1‘ﬁ‘-d4-[ﬁya}%‘§<‘3‘/z-‘2l,'%-‘di hydr o- 1H

ylidene)ethyl]propionamide

@]
70 \N’l\/’
N | H
‘ =
2—(6,7—Dihydro—8H—indeno[5,4—d][1,3]oxazol;8-
ylidepe)ethanamine (30.0 mg, 0.148 mmol) was dissolved in
tetrahydrofuran (1 mL), triethylamine (31.0 pL, 0.222 mmol) and
propionic anhydride (22.8 pL, 0.178 mmol) were added under ice-
cooling, and the mixture was stirred for 15 min. To the
reaction solution was added saturated agueous sodium
hydrogencarbonate solution. The mixture was extracted with
ethyl acetate and washed with saturated brine. The solvent was
evaporated under reduced pressure, and the residue was purified
by silica gel column chromatography (ethyl
acetate/hexane=50/50—100/0) to give the title compound (33.9
mg, yield 89%).
H-NMR (CDCls) &: 1.20 (3H, t, J = 7.7 Hz), 2.26 (2, q, J = 7.7
Hz), 2.87 - 2.98 (2H, m), 3.14 - 3.24 (2H, m), 4.11 (2H, t, J =
6.3 Hz), 5.59 (1H, brs), 6.26 - 6.37 (1H, m), 7.25 (1H, d, J =
8.2 Hz), 7.62 (1H, 4, J = 8.2 Hz), 8.09 (1H, s),
melting point: 148 - 150°C (recrystallized from ethyl acetate),
MS (ESI+): 257 (M+H),
Elemental analysis: for CisHiegN20»

Calcd. (%): C, 70.29; H, 6.29; N, 10.93
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20 inden-5-y1}-2,2,2-trifluoroacetam de (27.8 ny,

0.0842 mmol ) and pyridi nium p-tol uenesul fonate (4.2

ng, 0.0168 nmol) were heated under reflux in xylene (1

5 hr. The solvent was evaporated un
w&«}é)g/%%?%s and the residue was purified by s?f%/glzgaz%ggqéﬁ%

Foun@owrmcchsanmng{,aﬁhys( at,hylo. 96.

acet_at e/ hexane-50/50-*100/0) to give the title
Examplfisound (17.2 ng, yield 65%. 1H NVA (CDC13) 3:1.72
N-[2= (Iz%thgzltl—e'm i/ dro280indbdoe [ F) 42400 ,(Bbkasdpl 2826 -

ylldene etgy}}agltanl43 - 2.57 (1Hm, 2.94 - 3.21 171

A half amount of 2-(2-methyl-6,7-dihydro-8H-indenol[5, 4-
d] [1,3]loxazol-8-ylidene)ethanamine obtained in Reference Example
19 was dissolved in tetrahydrofuran (6.9 mL), triethylamine (144
pL, 1.04 mmol) and acetic anhydride (78.3 pL, 0.828 mmol) were
added under ice-cooling, and the mixture was stirred for 15 min.
To the reaction solution was added saturated aqueous sodium
hydrogencarbonate solution, and the mixture was éxtracted with
ethyl acetate and washed with saturated brine. The solvent was
evaporated under reduced pressure, and the residue was purified
by silica gel column chromatography (ethyl
acetate/methanol=100/0—95/5) to give the title compound (171
mg) .
'H-NMR (CDCls) 8: 2.04 (3H, s), 2.67 (3H, s), 2.86 - 2.95 (2H,
m), 3.12 - 3.21 (2H, m), 4.05 - 4.14 (2H, m), 5.58 (1H, brs),
6.22 - 6.35 (1H, m), 7.18 (1H, 4, 0 = 8.0 Hz), 7.48 (1H, d, J =
8.0 Hz),
melting point: 188 ~ 190°C (recrystallized from ethyl acetate),
MS (BSI+): 257 (M+tH),
Elemental analysis: for CisHigN202
Calcd. (%): C, 70.29; H, 6.29; N, 10.93
Found (%): C, 70.17; H, 6.17; N, 10.54.
Example 4
N-[2-(2-Methyl—-6H-indeno[5,4-d] [1,3]oxazol-8-yl)ethyl]acetamide

O

Yo

Os
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WO 2007/ 148MPCTLI P2007/ 062645 (2H, m), 3.31 - 3.64

(3H, m, 5,57 (1H, brs), 7.33 (111, d, 0O- 8.2 Hz),

7.66 (1H, d, 0- 8.2 Hz), nelting- point: 114 - 116C
(recrystallized from hexane/ ethyl acetate), M5 (ESI+):
IMB200WH4508- Exapple 26 N- [ 2- [2- (4- Hydr xybREEJPR007/062645

-7, 8-dih -.6Hi ndeng, _ . d] 8-
ot hy T 11ZCAE o A R SRy oth thdont 1P L, Prdkipo-6-
v1Nr2) e2hj il addbend b ox§d Butmgl] 07248 diipldr B8+ difdedyed in

il T o QRS Y SO 0,8 s,

ancﬂ)fl%ﬂre?gg_ﬂg?ﬁé bgzrsmm?geé% (a;t?aong:% fcand bhe rMixttheersastion

o RS R0 PIDEL T, OB B AR ragpnte

soRgidrhe Thé tiiaiteireasas ondentatied Unddhyledoeted.e and

BTG o TR L8 B4 BT LE158 Y L5 uncer

re@@lAe=05109: 4,190 sidugivee pheifidd dycempocmaiel column

80,0 i el d 810 1 NVLOD 015150 15016 o cive the
: aRyy 2 (e zeeehaty/ methano 5160y OrpPgq 10); teg9

titBe IRpBuAY) (& 2bmd, 58i413H,63%) .

l1H-NMR (CDCls) &: 1.95 (3H, s), 2.68 (3H, s), 3.03 (2H, dt, J =

6.7, 1.5 Hz), 3.43 - 3.54 (2H, m), 3.64 - 3.76 (2H, m), 5.56

(14, brs), 6.36 (1H, s), 7.40 (14, d, J = 8.0 Hz), 7.49 (1H, 4,

J = 8.0 Hz),

melting point: 154 - 156°C (recrystallized from hexane/ethyl

acetate),

MS (ESI+): 257 (M+H),

Elemental analysis: for CisHigNz202

Calcd. (%): C, 70.29; H, 6.29; N, 10.93

Found (%): C, 70.16; H, 6.27; N, 11.03.

Example 5

N—[2—(2—Methyl—6,7—dihydro—8H—indeno[5,4—d][1,3]oxazol—8—

ylidene)ethyl]lpropionamide

A half amount of 2-(2-methyl-6,7-dihydro-~8H-indeno[5,4-
d] [1, 3] oxazol-8-ylidene)ethanamine obtained in Reference Example
19 was dissolved in tetrahydrofuran (6.9 mL), triethylamine (144
uL, 1.04 mmol) and propionic anhydride (106 pL, 0.828 mmol) were
added under ice-cooling, and the mixture was stirred for 15 min.
To the reaction solution was added saturated agueous sodium

hydrogencarbonate solution. The mixture was extracted with
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3,60 (21-1,t,3-6.3 Hz), 5.61(1H brs),7.15(1H d, 0= 8.0
Hz), 7,45(11-i,d,3- 8.0 F7),1-1d,-1/23-1(1H)), VS
(ES-14): 317 (MrH) . Exaapia 27 N 2- [2- (

wardrdngyybutyl -7,8-di hydro-6H-indeno [5, 4d] /C{T =
oxazol-8-vllethyllacetamde 0 1.1 HO- NH N pcriehriszeis
ethyl acetate, washed with saturated brine and the solvent was

evaporated under reduced pressure. The residue was purified by
silica gel column chromatography (ethyl
acetate/hexane=50/50—>100/0) to give the title compound (140
mg) .
IH-NMR (CDCls) &: 1.20 (3H, t, J = 7.7 Hz), 2.26 (2H, q, J = 7.7
Hz), 2.67 (3H, s), 2.85 - 2.95 (2H, m), 3.11 - 3.22 (2H, m),
4.11 (2H, t, J = 6.3 Hz), 5.61 (1H, brs), 6.23 - 6.32 (1H, m),
7.17 (1H, d, J = 8.0 Hz), 7.47 (1H, d, J = 8.0 Hz),
melting point: 214 - 216°C (recrystallized from ethyl acetate),
MS (ESI+): 271 (M+H),
Elemental analysis: for CieHigN202.
Calcd. (%): C, 71.09; H, 6.71; N, 10.36
Found (%): C, 71.03; H, 6.65; N, 10.00.
Example 6
N-{2-[2- (4-Phenylbutyl) -6, 7-dihydro—-8H-indeno[5, 4-d] [1, 3] oxazol-
8-ylidene]ethyl}acetamide
O
Q NJ\
N | H

A half amount of 2-[2-(4-phenylbutyl)-6,7-dihydrc-8H-
indeno[5,4-d] [1,3]oxazol-8-ylidene]ethanamine obtained in
Reference Example 20 was dissolved in tetrahydrofuran (1.9 mL),
triethylamine (40.0 pL, 0.287 mmol) and acetic anhydride (21.7

pL, 0.229 mmol) were added under ice-cooling, and the mixture

was stirred for 15 min. To the reaction solution was added
saturated aqueous sodium hydrogencarbonate solution. The
mixture was extracted with ethyl acetate and washed with
saturated brine. The solvent was evaporated under reduced
pressure. The residue was purified by silica gel column
chromatography (ethyl acetate/hexane=50/50—100/0) to give the
title compound (43.0 mg).
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WD 2007/ 148808PCTI JP2007/ 062645 To a.
sol ution of
N-(2-2-[3-(benzyl oxv) butyl1l-7, 8-di hydr o6H i ndeno[ 5, 4-d
]Foxazol 8-yflethyl)acetani de (155 ng, 0.381 mmol
AYARAS (4 rill) was added a 10% pal | adi URYBHRAGH62645
1 W 0s.1g) ;70andy t tyre was stbrgedat, a9002.03
i or Zélﬁéﬁgnag?_ 6712 hl Eirkgcg(?r}}lxa%ﬁ?ms here. The (cat al 9958
d

(3Rvass)fri Pt 8P eRHof £/ ‘5m:| t-He BEd bt fale was 2R ofidentY at

(oinder greducedi pressiye. sThe re ﬁ' die wasspurd fised2hy m)
sili'ca gel colum chromat og ra (et hanol / et hyl
5. @tetldb eROE LOE-28/ 955 - 3 Hve s)he7t]12t e cohpdind™ 101-23 -
0 IHNVRg( Q0 8: 122 - 1.29 (3E,
.33 fhgusi BH %%H&m)‘}\l 28%g B9 48 (1A, m, 2.86 -
nmeBtitly Eéknt mM1133-2415°C3.(B6ctBMali)ized. Foom hexpne(aHhyl
655 64 (III brS), 7.14 (111, d, J = 8.0 Hz), 7.44
F9 3- 80 Hz), M5 (ESI-F): 317 (MH). Exanple 29
MS I\KE&E-I()Z B%SO%bIl)wyl) 7, 8-di hydro-6Hi ndeno[ 5, 4-d] [ 1, 3]
oxa eth t de O N1 A suspension of
EI§EQ a[l a?%%ﬁé roxyﬁu?@%sﬁarpS di hydro-6M ... W
Calalen@|) 5, @ d1q.P383] BxazdlG;8NLi [etbyl 2acet amlde (72.0

FO‘%%FTE&HS ?ﬂ)mg%i %)ll ngA oéﬁ’gelﬂ ?2655?\%? g).7§7gg2ﬁml) and

ExdigbTed-7n- pr opyl anmmoni um perrut henate(Vi 1) (8.0 ng,

i.n acet 3,hitc t e
- E%ofﬁzt é%ﬁ?‘gﬁ%ﬁl&y grg hcg yflgg ﬁg lrneaecWatg 2 émldgé%gv\%éd
8~ pritechanat Byl pidptibgamiad ure was extracted with ethyl
acetate. The extract was washed with saturated brine
i.ed over anhydrous sodi um sul fate. The sol vent
educed pressure, and the residue
lica gel colum chromat ography
acet at e, -0/ 100-*5/95) and

Y (et hyl acetate/ hexane) to give the

title conpound (22.2 , yield 31 WO _2007/ 148808
A hal@pamouné of 2—?9 —phenylbé%yl y 1= dghy ro—8

indeno[5, 4-d] [1,3]oxazol-8-ylidene] ethanamine obtained in
Reference Example 20 was dissolved in tetrahydrofuran (1.9 mL) ,
triethylamine (40.0 pL, 0.287 mmol) and propionic anhydride
(29.4 uL, 0.229 mmol) were added under ice-cooling, and the

mixture was stirred for 15 min. To the reaction solution was
added saturated agueous sodium hydrogencarbonate solution. The
mixture was extracted with ethyl acetate and washed with
saturated brine. The solvent was evaporated under reduced
pressure. The residue was purified by silica gel column
chromatography (ethyl acetate/hexane=30/70—70/30) to give the
title compound (45.1 mg).

'H-NMR (CDCls) &: 1.20 (3H, t, J = 7.4 Hz), 1.71 - 1.85 (2H, m),
1.88 - 2.04 (2, m), 2.25 (2H, q, J = 7.4 Hz), 2.70 (2H, t, J =
7.6 Hz), 2.85 - 2.95 (2H, m), 2.99 (2H, t, J =7.6 Hz), 3.10 -
3.21 (2H, m), 4.07 - 4.15 (2H, m), 5.55 (1H, brs), 6.21 - 6.31
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PCTLI 22007/ 062645 1H NNR (CDCi3) 8:1.72 - 1.96 (2H,in)
,1.98 (3H, a), 2.17 - 2.33 (4H, m , 2.35 2.48 (1H
m, 2.88- 3.13 (4H, m), 3.15 - 3.23

WO 2007/148808 : PCT/JP2007/062645
(1, m), 7.13 - 7.22 (4H, m), 7.22 - 7.32 (2H, m), 7.49 (1lH, d,
J = 8.0 Hz),
melting point: 111 - 113°C (recrystallized from hexane/ethyl
acetate),

MS (ESI+): 389 (M+H),
Elemental analysis: for CazsHzgN20:2
Calcd. (%): C, 77.29; H, 7.26; N, 7.21
Found (%): C, 77.10; H, 7.28; N, 7.35.
Example 8
N—[2—(2—Methyl—6,7—dihydro—8H—indeno[5,4—d][1,3]thiazol—8—
ylidene)ethyl]acetamide
(@]

2-(2—Methyl—6,7—dihydro—8H—indeno[5,4—d][1,3]thiazol—8—
ylidene)ethanamine obtained in Reference Example 21 was
dissolved in tetrahydrofuran (30 mL), triethylamine (314 pL,
2.25 mmol) and acetic anhydride (85 pL, 0.899 mmol) were added
under ice-cooling, and the mixture was stirred at room
temperature for 10 min. To the reaction solution was added
saturated agqueous sodium hydrogencarbonate solution. The
mixture was extracted with ethyl acetate and washed with
saturated brine. The solvent was evaporated under reduced
pressure. The residue was purified by silica gel column
chromatography (ethyl acetate/methanol=100/0->95/5) to give the
title compound (76.0 mg, total yield from Reference Example 17

Iy-NMR (CDCls) &: 2.03 (3H, s), 2.87 (3H, s), 2.91 - 3.00 (2H,
m), 3.13 - 3.21 (2H, m), 4.08 - 4.17 (2H, m), 5.57 (1H, brs),
5.80 — 5.91 (1#, m), 7.36 (1H, d, J = 8.2 Hz), 7.84 (1H, d, J =
8.2 Hz),

melting point: 184 - 186°C (recrystallized from hexane/ethyl

acetate),
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(2H, m, 3.25 - 3.37 (1H, m, 3.41 - 3.57 (2H, m,

5.63 (1H, bra), 7,14 (1H, d, J = 8,2 Hz), 7.40- 7.45
(1H, m, nelting point: 111 - 11.2C (ethyl

acet at e/ hexane), Ms (ESI+): 315 (M+H), Fl enental
AYAPOPEi48808f or 0: 8E2214203 Calcd, (% : C, 68. 7HCT/R2007/062645

1S EERE) & 56° NESFBL (2 - Cy-bl opi opyl. 7,8 - hydro |
Elddnitadeansd lys3]s: cf):xacleﬁNzOSS vi) ethyl] acetam de < k
Cafgd. ($): C, 66.15; H, 5.92; N, 10.29
Found (%): C, 65.91; H, 5.83; N, 10.30.
Example 9
N-[2-(7,8-Dihydro-6H-indeno[5,4-d] [1,3]oxazol-8-
yl)ethyl]lacetamide

O

N

N—[2—(6,7—Dihydro—8H—indeno[5,4—d][1,3]oxazol—8—
ylidene)ethyl]acetamide (19.0 mg, 0.0784 mmol) was dissolved in
methanol (1 mL), a 10% palladium-carbon powder (10 mg) was
added, and the mixture was stirred at room temperature for 1 hr
under a hydrogen atmosphere. The catalyst was filtered off
using celite, and the filtrate was concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (ethyl acetate/methanol=90/10) to give the title
compound (16.0 mg, yield 84%).

IH-NMR (CDCls) &: 1.74 - 1.97 (2H, m), 1.99 (3H, s), 2.21 - 2.36
(1#, m), 2.39 - 2.54 (1H, m), 2.93 - 3.18 (2H, m), 3.27 - 3.41
(1, m), 3.42 - 3.61 (2H, m), 5.56 (1H, brs), 7.23 (1H, d, J =
8.0 Hz), 7.59 (1H, 4, J = 8.0 Hz), 8.03 (1lH, s),
MS (ESI+): 245 (MtH).
Example 10
N-[2-(7,8-Dihydro-6H-indeno[5, 4-d] [1, 3]oxazol-8~-
y1l) ethyl]propionamide '

0

0 ﬁ/l'k/

N

N—[2—(6,7—Dihydro—8H—indeno[5,4—d][1,3]oxazol—8—
ylidene)ethyl]lpropionamide (28.7 mg, 0.112 mmol) was dissolved
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N- 13- 12- (Acetyl arcdno) et hyl i - 4- hydr oxy- 2, 3-di bydr o- 11.
1- 15 inden-5-yfloyclopropanecar boxam de (119 ny,
0.369 mmol ) and pyridini um p-tol uenesul fonate (18.5

wdB07R:+08¢¢4 ol ) were heated under reflux inp ¥)J§ 67/062643
3.7 m) for 5 hr. The solvent was evaporate

in matgdueed (bregdures aPY RHdPéynderrRREs PRUERTE| é%ﬂ wﬂ was

i Liga r r gph Ltethyd
scond, LRl AT b somlaar sehyclirigaskie b 5.

hr unvgr i Bydrd®e) atrbsNMR§-CDCRS) catallystowas1fpbrquad off,
1 r

usindRliter &% G dlerded e ol dlendmade Wby

presSBirk6 (244, regidi@. 26s-p&iFie@3by #)licw 8Ll(eElumyy a),

7.11 (18.1 = 8,0 , - 8.

chronw@oa#%ag;sof%ﬁb%f@%%%@%@&ﬁ??;ﬁ $3007 i b

titldexapeliet hyls s etyat eigld MB3(RST+): 285 (M+H),

.= t al f 7 0 led. (%

aoofl TS s 5 1 DUTCERNEE Gt 4y By,

2. 16N 29339 3H)/\Gn 20@7Bs4sammmpmp,7m@%4s3Ex&xtzrm )30

3.28 y‘I 3) 4%t I@rﬁz Fhe 8%(% ygffl(,)'G éig.rb%erl‘ih,lb:?’s]) O*P%3

Weeta

(12, N, (3 E28(Aceiy| avmseo)m,hy;{l,JM hg dz ax)-,2 830di htyfd,rﬁs- )AHI n
den- 5- yi ] benzam de §1oo 0, 257 rrmlf1 and g‘tm um
meltinoPedhesuff enatleC ( ’Ec’gyggalbl%jl§rﬁﬁn FE T
aceté;trg:jer reflux in xylene (5 m) for 2.5 hr. The sol vent
eva orat ed under reduced pressure, and the residue
% purPPi 8§y silica gel M colum chromat ogr aphy

Eleme(rMél %Qy% ﬁé)Etf_%trebE@l 630/ 70- >60/ 40) . and
recr stallized (et h)é q;lacet ate/dii sopr opyl ether) to
tl

Calcdyi & thsrtﬁ?i%‘lrcéﬁrp o 6715 R, yield 82%. (COCL3)

Foun% —éﬂ7@ 69 &? Q21$ Ogj'N1]%99é311 s), 2.31 - 2.57
211, ,292-318 211 nm, 3.37 - 3.66 (3H, M,

Examplesd Y 1H, |s 'ors), 7. 21 (111, d, J - 8.0 Hz), 7.50 -
N- 27t BUkhbdo7 M-8 200= 68 Afdeno [5, 4-d] [1,3] oxazol-8-
yl)ethyl]acetamide

0

o e

N-[2- (2-Methyl-6, 7-dihydro-8H-indeno[5, 4-d] [1, 3] oxazol-8-
ylidene)ethyl]acetamide (165 mg, 0.644 mmol) was dissolved in
methanol (6.4 mL), a 10% palladium-carbon powder (82 mg) was
added, and the mixture was stirred at room temperature for 12 hr
under a hydrogen atmosphere. The catalyst was filtered off
using celite, and the filtrate was concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (ethyl acetate/methanol=100/0—95/5) to give the
title compound (148 mg, yield 89%).
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(2H, .M), nelting point: 124 - 126c¢C (recrystallized
fromethyl acetateldiisopropyi ether), M5 (ES1-1-);

321 (IYI+H), 1y; Elenmental analysis: for C220H20N20, 74
Calcd- (%9: C, 74.98; H 6.29; N, 8,74 Found (%: C,

0 8B7/14430%. 26; N, 8.83. Exanple 31 PCT/JP2007/062645

2- 1:7,8 |h r os.6H i nd 5,4 dLf 1, |
IHII\\%GER \;{:ﬁgﬁﬁyﬁy ¥8' Qzés hn E”g& ¢#7,dLh 1. 339xazel 5o
(2] afzoozlﬁassmpa)apzoas/ﬂ@elps<2H m), 3.28 - 3.56 (3H, m),

#\L 6(_3,14 EQA?GWJ'PSm ('1%) efhyl.] 44y hgg{ OXY 42 ?m;{l hydre-1H o

5-y15=2-phenyl acet ami de’ {29, 0 0. 0823
Hzmml )and pyridini um p t ol uenesul fonate (4 1 ng, 0.0164

npl ) were heat ed r ef ene
ne BTG POHRG: S5 vorits we LV BEF S e Peeer Tt
acPfessyre and the residue was puri f| ed by si I i ca gel

odi um_ ¢ raphy (NH ethyl acetate/hexane;
MS _ Gy 7g- 26323‘)4 ’%’el d 28% . to give the title conmpound

Elédertdl¥analysis: for CisHigN20;

Calcd. (%): C, 69.74; H, 7.02; N, 10.84

Found (%): C, 69.77; H, 6.97; N, 10.95.

Example 12
(S)—N—[Z—(2—Methyl—7,8—dihydro—6H—indeno[5,4—d][l,3]oxazol—8—
yl)ethyl]acetamide

Yo

el
A e

Racemic N-[2-(2-methyl-7,8-dihydro-6H-indeno[5,4-
d] [1, 3]oxazol-8-yl)ethyl]acetamide (768 mg, 3.00 mmol) was
fractionated by high performance liquid chromatography
(instrument: Prep LC 2000 (manufactured by Nihon Waters K.K.),
column: CHIRALPAK AD (50 mmID x 500 mmL, manufactured by Daicel
Chemical Industries, Ltd.), mobile phase:
hexane/ethanol/diethylamine=90/10/0.1, flow rate: 60 mL/min,
column temperature: 30°C, sample concentration: 1.02 mg/ml,
injection weight: 31 mg). A fraction containing an optically
active compound having a shorter retention time under the above-
mentioned high performance liquid chromatography conditions was
concentrated. The concentrate was re—-dissolved in ethanol, and
concentrated to dryness. Hexane was added again, and the
mixture was concentrated to dryness to give the title compound
(381 mg, 99.9%ee). Enantiomer excess (ee) was measured by high
performance liquid chromatography (column: CHIRALPAK AD (4.6
mmID x 250 mml, manufactured by Daicel Chemical Industries,
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1H NVR(COCL2) 8: 1. 73-- 1.91 (211, ny,1.93(311,s),2.07 -
2.21 Id (111"m),2.35-2.49(111, ), 2,87
;13.2%4(311,nj),3. 14 - 3.30 (111,m,3.37-3.52(2H n,
(211,s),5.45(111, bus), 7,15 (111,d,]
WQ%"."HH&‘?‘{"?. 26.7. 40(511. m) , 7. 47(111,d, 3 = B, QPCH§07062045
Itd.), mobile phase: hexane/ethanol/diethylamine=90/10/0.1, flow

rate: 0.5 mL/min, column temperature: 30°C, éample concentration:
0.65 mg/mL (hexane/ethanol), injection volume: 10 upL).

14-NMR (CDCls) 8: 1.69 - 1.96 (2H, m), 1.99 (3H, s), 2.23 - 2.50
(2, m), 2.63 (3H, s), 2.89 - 3.15 (2H, m), 3.28 - 3.56 (3E, m) ,
5.54 (1H, brs), 7.15 (1H, d, J = 8.0 Hz), 7.44 (1H, d, J = 8.0
Hz),

melting point: 111 - 113°C (recrystallized from hexane/ethyl
acetate),

MS (ESI+): 259 (M+H),

[a]p®: -53.4° (c 0.5035, methanol),

Elemental analysis: for CisHigN2Oz

Calcd. (%): C, 69.74; H, 7.02; N, 10.84

Found (%): C, 69.53; H, 7.01; N, 10.96.

Example 13
(R)—N—[2—(2—Methyl—7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—
yl)ethyl]acetamide

Yo

N
N H

o)

N

By the method similar to Example 12, racemic N-[2-(2-
methyl—7,8—dihydro—6H—indeno[5,4—d][l,3]oxazol—8—
yl)ethyllacetamide (768 mg, 3.00 mmol) was fractionated by high
performance liquid chromatography (instrument: Prep LC 2000
(manufactured by Nihon Waters K.K.), column: CHIRALPAK AD (50
mmID x 500 mmL, manufactured by Daicel Chemical Industries,
Ltd.), mobile phase: hexane/ethanol/diethylamine=90/10/0.1, flow
rate: 60 mL/min, column temperature: 30°C, sample concentration:
1.02 mg/mL, injection weight: 31 mg). An optically active
compound (381 mg, 99.7%ee) having a longer retention time under
the above-mentioned high performance liquid chromatography
conditions was obtained. Enantiomer excess (ee) was measured by

high performance liquid chromatography (column: CHIRALPAK AD
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M5 (ES14-): 335 (.q+H). PT, Exanple 32 N 2- f 2-
(2- Phenvi ethyl ) -7,8- dihvdro-6Hindeno [5,4-d] [1, 3]
oxa zol 8-yl ethyl } acetanmide O
N-A3-[2- (Acetyl am ne) et hyl] - 4- hydr oxy- 2, 3- di hydro- 14+
A0 2doneleRes5- Y1} - 3- phenyl propanam de (72.5 ng POT/IR288 /062645
mmol ) and pyridi ni um p-tol uenesul f onat e

(406 0@1:9‘3) mfiﬂg myér, embeaf ek vredePy riéFl|qet Fﬁe%W%]nglg“(dEStrles’

Ltg1é> éﬁl Eggaﬁéuéﬂﬂyhom@éléﬁﬁym@hﬁh@d9@fﬁﬁﬂU 1, flow
uce sure anci the residue was purified by

raBéd iCd gB}’mIIQI wed unhr beratcogtaphy %Q{]Q, §§Iﬁ{§,3re concentration:

0. BEHEE) MFERR R Aa PP, R0k SRIAA hhaefl (of Ty

) sop opy to give the t|tIe co ound
H—(Nl@{, 8coyl;) ybelld 620% 1.hs NAR(@IX. 1. 9.L%) 3H,69) -

El %%39%I§HSS)) 2% 8&5 321%1 ,(ZﬁH’m 3.2832 3. 5765(@H m)
5.54 1H, brs), 7.15 (1H, d, J = 8.0 Hz), 7.44 (1H, 4, J = 8.0
Hz),
melting point: 111 - 113°C (recrystallized from hexane/ethyl
acetate),

MS (ESI+): 259 (M+H),

[a]p?%: +50.7° (c 0.5125, methanol),

Elemental analysis: for CisHigN20z

Ccaled. (%): C, 69.74; H, 7.02; N, 10.84

Found (%): C, 69.61; H, 7.01; N, 10.89.

Example 14
N—[2—(2—Methyl—7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—
yl)ethyl]propionamide

N}O u*/

N—[2—(2—Methyl—6,7—dihydro—8H—indeno[5,4—d][1,3]oxazol—8—
ylidene)ethyllpropionamide (135 mg, 0.499 mmol) was dissolved in
methanol (5 mL), a 10% palladium-carbon powder (27 mg) was
added, and the mixture was stirred at room temperature for 2.5
hr under a hydrogen atmosphere. The catalyst was filtered off
using celite, and the filtrate was concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (ethyl acetate/hexane=50/50—100/0) to give the
title compound (115 mg, yield 85%).

Ig-NMR (CDCls) &: 1.16 (3H, t, J = 7.6 Hz), 1.70 - 1.98 (2H, m),
2.15 — 2.51 (4H, m), 2.63 (3H, s), 2.88 - 3.15 (2H, m), 3.28 -

162



10

20

25

30

2.88 -3.15(211, m), 3.16 - 3.39 (511, m), 3.39 - 3.54
(2H, m), 5.49 (111,bra), 7.16 (111,d,J = 8,0 Hz), 7.20
- 7.35 (511, m), 7.47 (IHd,J

WO 2007/148808 PCT/JP2007/062645
3.56 (34, m), 5.54 (1H, brs), 7.14 (1H, 4, J = 7.7 Hz), 7.44
(1H, 4, T = 7.7 Hz),
melting point: 111 - 113°C (recrystallized from hexane/ethyl
acetate),

MS (ESI+): 273 (M+H),

Elemental analysis: for CigHzoN2020.1H20

Calcd. (%): C, 70.10; H, 7.43; N, 10.22

Found (%): C, 70.14; H, 7.28; N, 10.23.

Example 15

(S) =N-[2- (2-Methyl-7, 8-dihydro-6H-indeno [5, 4-d] [1, 3] oxazol-8~
yl)ethyl]lpropionamide

O
SR

N

Racemic N-[2- (2-methyl-7,8-dihydro-6H-indeno[5,4-
d]1[1,3]oxazol-8-yl)ethyllpropionamide (96 mg, 0.353 mmol) was
fractionated by high performance liquid chromatography
(instrument: Prep LC 2000 (manufactured by Nihon Waters K.K.),
column: CHIRALPAK AS (50 mmID x 500 mml, manufactured by Daicel
Chemical Industries, Ltd.), mobile phase:
hexane/ethanol/diethylamine=94/6/0.1, flow rate: 60 mL/min,
column temperature: 30°C, sample concentration: 1.61 mg/mL,
injection weight: 48 mg). A fraction containing an optically
active compound having a shorter retention time under the above-
mentioned high performance liquid chromatography conditions was
concentrated. The concentrate was re-dissolved in ethanol, and
concentrated to dryness. Hexane was added again, and the
mixture was concentrated to dryness to give the title compound
(46 mg, 99.9%ee). Enantiomer excess (ee) was measured by high
performance liquid chromatography (column: CHIRALPAK AS (4.0
mmID X 250 mml, manufactured by Daicel Chemical Industries,
Ltd.), mobile phase: hexane/ethanol/diethylamine=95/5/0.1, flow

163



10

15

20

25

30

8.0 Hz), WD 2007/14880S nelting point; 85 - 87cC
(recrystallized fromethyl acetatel diisopropyl ether)
M5 (ESI+): 349 (MtH), El enmental anal ysis: for ’
C. 22112,1N20" Calcd. (9%9: C, 75.83; H, 6.94; N, 8.04.

GondiMes C 75.54; H 6.93; N, 8.10. Exa II&:1313>2007/06264
N-{2-[2-(3-Phenyl propyl)-7, 8-di hydr o- 6H1i ggno ’
ratd]:[ 0. 3] ool oyt iRIopaE LA 6 159 ‘f‘ﬂltratlom

et ]
o LT (A Ly, 3 g ta-
'H-ame KIWCIJQD ) ndurh .36t éBI@Ieﬁ'esuﬂ Foﬁa% J7)31. 9vprg_ ]U%Hrrg

ed upsle efh ux xylze -
2 ]gm ? %\@ e sgrfve%t @%QB%vgborzajt?d ﬁr?dgre o df o2
3. Sme(éiﬁurm an@l G4hd 1Heshetle Was4pltifidkd by ieﬁﬁzg rgar 44
rr? ch graphy (NH, et hyl
"at’ei hezene 30/ 70- 460/ 40) and recrystallized (et hyl
me:aﬁleigatpehdtt sy epyBl%I Hee):rm)t?ghh@etdhérwm%‘ane /eth Yi/
‘_icctoa;fge und (70.9 ng, yield 63%. 1H NVR (00013) 8;

2 1.94 (2H m, 1.96 (3H, s), 2.16-- 2.33 (314
MSTT)ESIQ-)352732(I\$EH GIH, m), 2.77 (2H, t, J = 7.4 Hg), ’

2,89 13 ( -, 3.55 (314, _
lahy's) R Q"lg’ 589 Jmestlﬁ‘“ﬁlﬁ&) ST ?.’355(224(1%
F1 dnk {118 natysJ8: C‘fdﬁz)ilsHEmle@z ng point: 95 - 97QC

ecr stalll d I ceta /dIISO ropyl ether
Cai&‘ad ég‘ﬁe%‘n Fyar%\gl %)u gg f or CanZBylZOZ >

Fo@eacpb (%)Cvomozn, 2,39; 28; I0.3Found (%: C, 76.08;

Example 16
(R )—N—[2—(2—Methyl—7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—'
yl)ethyl]lpropionamide

\/ﬁo Hj\/

N

By a method similar to Example 15, racemic N-[2- (2-methyl-
7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—yl)ethyl]propionamide
(96 mg, 0.353 mmol) was fractionated by high performance liquid
chromatography (instrument: Prep LC 2000 (manufactured by Nihon
Waters K.K.), column: CHIRALPAK AS (50 mmID x 500 mmL,
manufactured by Daicel Chemical Industries, Ltd.), mobile phase:
hexane/ethanol/diethylamine=94/6/0.1, flow rate: 60 mL/min,
column temperature: 30°C, sample concentration: 1.61 mg/mL,
injection weight: 48 mg). An optically active compound (45 mg,
99.7%ece) having a longer retention time under the above-
mentioned high performance liquid chromatography conditions was
obtained. Enantiomer excess (ee) was measured by high
performance liguid chromatography (column: CHIRALPAK AS (4.6

mmID x 250 mml, manufactured by Daicel Chemical Industries,
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30 Exanple 34 1141)20071148808PCT/ JP20071062645 N- (

2 --; 2-- r. (Benzyloxy)3r,ethyll-7,8-di hydrn
(J—r:%61 1- |ndeno [5,4- d] [1,3] oxazol-a-y). } ethyl)
wdSa sl
?? (Acetvl am no) et hv1] - 4- hydr oxy- 2 PCT/JPZP%7-/O62643

Ltd. )ndmnbﬁey?jppa@e( bhﬁzeyrll yna@eﬂ-éﬁiea@y(lzgenﬁg%@/%é m%P‘y
i, di ni u quenes n 3

EEES k&m?l %ﬁ (A e?rra ?u%?ﬁgxgﬁ?(cfgcﬁ%% or

0.62 ZagGmhr (héstwles/@kmaml )wastns\eapdmatmjtumdeﬂo rigduced

1 ress r d fied I
e D e e Sy kb Rl o A SLLbe ARl m
2.15 acetaleghe,xang 3063063’%?0&40) 2t 88 gi @ 1t5hd2Hi tihle 3-28 -

cQhpou 9
3.56 3%1_3913?( 2§652% }ﬂg .?Sg %ﬁ/é l1y; Z%N'\!P gg‘?@iﬂ) gfz 4% 75
(1H, (Zil,gﬁ ;)2.21{42(1)I,H, 3m8 2.93- 3 15 (25, m), 3.24 -

, , 3.41 - 3.5 25

e W O JE I A X
aceta7te42(55 m, 7.54 (15, d, J = 8.0 Hz), M5 (EST.+):

(I\/HrS% Exanmpl e 35
EP@I(*? (M'Bdnzyl oxy) bat y1] - 7, 8- di hydr o- 64 i ndeno[ 5 o

[oc]DZd:] [+3483éﬁx(%2@| 580 Y id&tRyb) acet am de 0
3-[2 cetyl em no) et h j 4- hydr oxy- 2, 3-di hydro- 1H
Eleme?f}ﬁénaaa 13155 ERénzyioRedpent anami de” (100 rG 0. 235

Calc&CMf Y, angl. ey 4Ai mi agm pr,t abuepesul fonate (11.8 ny,
1 nm)I) J. Fore heated under reflux in xyl ene (5

FounqlrL()” fof: 27% Ht:. Hhé- 361 ventOwas - evapor at ed under
Examé dlic,ed pressure and the residue was purified- |,

ica col utm chr omat %grra phy (NH, et hy WO
N- {ZQDDﬂﬂtagenEﬂbutyl -7,8-dihydro- 6H-indeno [5,4-d] [1, 3] oxazol-

8-yl]lethyl}acetamide

N-{2-[2- (4-Phenylbutyl) -6, 7-dihydro-8H-indeno[5, 4~
d][1,3]oxazol-8~ylidenelethyl}lacetamide (32.5 mg, 0.0868 mmol)
was dissolved in methanol (0.87 mL), a 10% palladium-carbon
powder (6 mg) was added, and the mixture was stirred at room
temperature for 24 hr under a hydrogen atmosphere. The catalyst
was filtered off using celite, and the filtrate was concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (ethyl acetate) to give the title compound
(29.8 mg, yield 91%).
lH-NMR (CDC1l;) &: 1.70 - 2.01 (6H, m), 1.97 (3H, s), 2.16 - 2.32
(1H, m), 2.36 - 2.50 (1H, m), 2.69 (2H, t, J = 7.6 Hz), 2.90 -
3.13 (4H, m), 3.26 - 3.39 (1H, m), 3.41 - 3.54 (2H, m), 5.52

165



10

15

20

25

PCT1l P20071062645 acet at e/ hexane-30 ng, yield 91%. )
60/40) to give the title conmpound (87.0 1H-N

MR(CDC13) 1.70 - 1.93 (411,m,1.93 -2.07(SH, m, 2.18

- 2.32 (1H, m, 2.35 - 2.51 (1H, in), 2.89 - 3.14
M2097/1m§08 3.24 - 3_39 (I H n), 3.40 - 3.58 (RIMIP200MpPg2645

oy P25tz D 3% ek it 1068 kg AN 4 B2
d, Hz)s sMB €ESI 4-): 407 (M+H). Exanpl e 36 10

N-(2-1-2-]3- zyl oxy) buty1] - 7, 8- di hydr o- 6H i nden
M3 5§EE§-I+6I]° fﬁfﬁ%&gzol -8-vl)ethyl)acetam de 0
Exdhd13 h8- (Acet yl am nn) et hy1] - 4-: hydr oxy- 2, 3- di hydro- 1H
N—{2—[2—(4—Phenylbutyl)—7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—

8-yllethyl}propionamide

(@]
O H)]\/

N
J =

N

N-{2-[2-(4~Phenylbutyl) -6, 7-dihydro-8H-indeno[5, 4-
d] [1,3]oxazol-8-ylidene]ethyl}propionamide (35.7 mg, 0.0919
mmol) was dissolved in methanol (0.92 mL), a 10% palladium-
carbon powder (7 mg) was added, and the mixture was stirred at
room température for 10 hr under a hydrogen atmosphere. The
catalyst was filtered off using celite, and the filtrate was
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (ethyl acetate/hexane=33/67)
to give the title compound (31.2 mg, yield 87%).
y-NMR (CDCls) &: 1.15 (3H, t, J = 7.6 Hz), 1.71 - 2.00 (éH, m),
2.13 - 2.30 (34, m), 2.34 - 2.52 (1H, m), 2.69 (2H, t, J=17.6
Hz), 2.89 - 3.15 (4H, m), 3.27 - 3.41 (1H, m), 3.42 - 3.55 (ZH,
m), 5.51 (1H, brs), 7.11 - 7.21 (4H, m), 7.23 - 7.31 (2H, m),
7.46 (1H, d, J = 8.0 Hz),
MS (ESI+): 391 (M+H).
Example 19
N-[2- (2-Methyl-7, 8-dihydro-6H-indeno[5,4-d] [1,3]thiazol-8-
yl)ethyl]acetamide

Vs

N
N H

0O

A

N-[2- (2-Methyl-6, 7-dihydro-8H-indeno[5, 4-d] [1,3]thiazol-8-
ylidene)ethyl]acetamide (61.0 mg, 0.224 mmol) was dissolved in
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i nden*y1} - 4- (benzyl oxy) pent anam de (210 na, 0.495 :0i)
and pyridi nium p-tol uenesul fcnate (24.8 ng, 0.0991
nmol ) were heated under reflux in xylene (10 ml) for

4 e solvent was evaporated under red
W& %Ogéﬂsrsyand the residue was purified by si #%2?2007/062643

meth@ﬁb]Jmm aeby pratioy aphyadNHy-etdvph powder (10 mg) was

adde ﬁ%%t% hexﬁ%: 30/7OeF 9%%? a&oi%%¥§ﬁﬁ?%6ékh}§ for 15 hr

undezlaggwcﬂ:ﬁgen I'El)mohltﬁﬁreZ O0{SHathly2t Oks f2182r€81dff m),

. 2.4 4m 16(41-
u51n?39%}1 @éaéh ﬁ%i@fiienyas Ec??$$%ﬁfd3un%ff %eéﬁfif
presklde 4. 5ﬁe(£éﬁiﬂhe]wasliuﬁffiédﬂbp sblb6( Hd1 kpajmn7. 14

chromaggéiaphy (ethyl acetate/methanol=100/0—85/5) to give the
title compound (49.6 mg, yield 81%). '
'4-NMR (CDCl;) &: 1.60 - 1.80 (1H, m), 1.84 - 2.06 (4H, m), 2.14
- 2.30 (1H, m), 2.34 - 2.51 (1H, m), 2.82 (3H, s), 2.88 - 3.18
(2H, m), 3.24 - 3.51 (34, m), 5.62 (1H, brs), 7.30 (1H, 4, J =
8.2 Hz), 7.76 (1H, 4, J = 8.2 Hz),

MS (ESI+): 275 (MtH).

Example 20
(S)—NT[Z—(2—Methyl—7,8—dihydro—6H—indeno[5,4—d][1,3]thiazol—8—
yl)ethyl]acetamide -

Vs

SEER
O

Racemic N~[2-(2-methyl-7,8-dihydro-6H-indeno[5, 4-
d] {1,3]thiazol-8-yl)ethyllacetamide (1.00 g) was fractionated by
high performance liquid chromatography (instrument: Prep LC 2000
(ménufactured by Nihon Waters K.K.), column: CHIRALPAK AD (50
mmID x 500 mmL, manufactured by Daicel Chemical Industries,
Ltd.), mobile phase: hexane/ethanol=90/10, flow rate: 80 mL/min,
column temperature: 30°C, sample concentration: 10 mg/mL
(hexane/ethanol=90/10), injection weight: 500 mg x 2). A
fraction containing an optically active compound having a
shorter retention time under the above-mentioned high
performance liquid chromatography conditions was concentrated to
give the title compound (504 mg, 99.9%ee). Enantiomer excess
(ee) was measured by high performance liquid chromatography
(column: CHIRALPAK AD (4.6 mmID x 250 mmL, manufactured by

Daicel Chemical Industries, Ltd.), mobile phase:

167



10

20

25

30

8.0 Hz),7.18-7.34(SH, m, 7,45(111, d, J WO
20071148808PCTU220071062645

N-13-[2-(2\oetvlam no)ethyl]-4-hydroxy-2, 3-di hydro-|Hi
uden-5-yl I -5-pyridin-2-yl pentanam de (37.7 ng, 0.0953
moodop7/eusgbspyr i di ni um p-t ol uenesul fonat e (4. 8 HAL/IP2007/062645

0.019 t ed d f ' .
oy IS BB bRl Shmtery A ety eavaro

30°6edySRst Pressaneratvashed. 16 ty /aat Unatect /2gheoud=30diUm
.__hydrogencarbonate sol ution and saturated brine and
injgGtéanovet ihydr bk sodi um sul fate. The sol vent was

1H-QMRP _1@%1%2 gindernssr educey pressys €. sand phes r g, dug , was94:
e

urifi y silica_gel I t h ,
bimye Soat Shres B oe s oo R0 A o =
2.9310329%@ (4209 , Mg, 2¥i-eld 558981, WHNVB- A C6t12) s, 74.31

, 2.35 -

(155, 8 (JE- 1 8118 WCoRy Ty G 28P 5, 4b.
melting point: 116 - 117°C (recrystallized from hexane/ethyl
acetate),

MS (ESI+): 275 (M+H),

[a]p?%: ~133.0° (c 0.4480, methanol),

Elemental analysis: for CisHigN20S

Caled. (%): C, 65.66; H, 6.61; N, 10.21

Found (%): C, 65.73; H, 6.76; N, 10.10.

Example 21
(R)—N—[2—(2—Methyl—7,8—dihydro—6H—indeno[5,4—d][1,3]thiazol—8—
yl)ethyl]lacetamide

R

N H

Racemic N-[2-(2-methyl-7,8-dihydro-6éH-indeno[5, 4~
d}[1l,31thiazol-8-yl)ethyl]acetamide (1.00 g) was fractionated by
high performance ligquid chromatography (instrument: Prep LC 2000
(manufactured by Nihon Waters K.K.), column: CHIRALPAK AD (50
mmID x 500 mmlL, manufactured by Daicel Chemical Industries,
Ltd.), mobile phase: hexane/ethanol=90/10, flow rate: 80 mL/min,
column temperature: 30°C, sample concentration: 10 mg/mL
(hexane/ethanol=90/10), injection weight: 500 mg x 2. A
fraction containing an optically active compound having a longer
retention time under the above-mentioned high performance liquid
chromatography conditions was concentrated to give the title
compound (492 mg, 99.9%ee). Enantiomer excess (ee) was measured

by high performance liquid chromatography (column: CHIRALPAK AD
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(1H, m, 3,40 -.3.56 (2E m),
7..19 (3H, m, 7.44 (1H d, J
7.7,1.9Hz), 6,42 -6.53(1E

WO 2007/148808 PCT/JP2007/062645

5.94(IH, hrs), 7.06 -
= 6.0 Hz), 7.58(1H, td,J

(4.6 mmID x 250 mmL, manufactured by Daicel Chemical Industries,
Ltd.), mobile phase: hexane/ethanol=90/10, flow rate: 1.0
mL/min, column temperature: 30°C, sample concentration: 0.25
mg/mL (hexane/ethanol=90/10), injection volume: 10 pL).
1y-NMR (CDCl;) &: 1.67 - 1.80 (1H, m), 1.85 - 2.06 (1H, m), 1.95
(34, s), 2.12 - 2.30 (1H, m), 2.35 - 2.51 (1H, m), 2.83 (3H, s),
2.91 — 3.18 (2H, m), 3.24 - 3.52 (3H, m), 5.46 (1H, brs), 7.31
(1H, d, J = 8.1 Hz), 7.77 (1H, d, J = 8.1 Hz),
melting point: 115 - 116°C (recrystallized from hexane/ethyl
acetate),
MS (ESI+): 275 (M+H),
[a]p?®: +136.5° (c 0.5035, methanol),
Elemental analysis: for CisHigN;0S
calcd. (%): C, 65.66; H, 6.61; N, 10.21
Found (%): C, 65.69; H, 6.77; N, 10.19.
Example 22
N—[2—(2—Ethyl—7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—
yl)ethyl]acetamide

(0]

N 4

N
N H

N—{3—[2—(Acetylamino)ethyl]—4—hydroxy—2,3—dihydro—1H—
inden-5-y1}propanamide (88.5 mg, 0.305 mmol) and pyridinium p-
toluenesulfonate (15.3 mg, 0.061 mmol) were heated under reflux
in xylene (3.1 mL) for 2.5 hr. The solvent was evaporated under
reduced pressure, and the residue was purified by silica gel
column chromatography (ethyl acetate/hexane=50/50—100/0) to
give the title compound (69.8 mg, yield 84%).
l3_NMR (CDCls) &: 1.46 (3H, t, J = 7.7 Hz), 1.71 - 1.96 (2K, m),
1.98 (34, s), 2.20 - 2.34 (1H, m), 2.36 - 2.51 (1, m), 2.96
(24, q, J = 7.7 Hz), 2.98 - 3.15 (2H, m), 3.28 - 3.41 (1H, m),
3.42 - 3.57 (24, m), 5.54 (1 H, brs), 7.15 (1H, d, J = 8.0 Hz),
7.46 (1H, d, J = 8.0 Hz),
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m, M5 (ESI+): 378 (MtH). Exi.Inple 38

H12-(2- Met hoxy- 7, 8-di hydro- 6E-i ndeno[ 5, 4-d] [ 1, 3] oxa
0l1-8- yl) ethyl] acetamd, -

N-[ 2- (6- Am no- 7- hydr oxy- 2, 3-di hydro-111-i nden- 1-
wobhetydoh acet am de hydrochl oride (100 ng, O.F3GPmmThg2645
and tetranet hoxynethane (1.51 ng, 1.11 m ni

wer.e
melirdagedoumier’ & ef 78Gx (agcFystadtiigrydF ot rhﬁl’fa%‘%./ SERY |
acdtQke? hr. The reaction solution was diluted with ethyl
acetafe and saturated aqueous sodi um hydrogencar bonat e
MS @Sttt on27hadhEd wi t h saturated brine and dried over

Ele@%%%g%?ﬁi isumesHld afen,olhe sol vent was evapor at ed

8 under Treduced gressure, and the residue
Calwal?: &) : g@l TolS@rmEcht-dfat Bgr aphdP (et hyl

acet at e/ get l.=4t 0; gicueyt hegti4 | e conpound (58. 4
Four?gd?:(ﬁél gfs@@a%’%‘rﬁsmdoﬂoazms ee by silica
Exah¥1e02895/ 51 AH HVR(CCC. 13)'3:1.72 - 1.94

N—{2-[2—(Hydroxymethyl)—7,8—dihydro—6H—indeno[5,4—d][l,3]oxazol—
8-yl]lethyllacetamide

HO}O ﬁj’\

N

To a solution of N—(2—{2—[(benzyloxy)methyl]—7,8—dihydro—
6H—indeno[5,4—d][1,3]oxazol—8—yl}ethyl)acetamide-(50.0 mg, 0.131
mmol) in methanol (1 mL) was added a 10% palladium-carbon powder
(100 mg), and the mixture was stirred at 50°C for 24 hr under a
hydrogen atmosphere. The catalyst was filtered off, and the
filtrate was concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (methanol/ethyl
acetate=0/100—5/95) and recrystallized (ethyl acetate/hexane)
to give the title compound (19.0 mg, yield 53%).
1H-NMR (CDCls) &: 1.80 — 1.97 (2H, m), 1.99 (3H, s), 2.08 - 2.25
(1, m), 2.36 - 2.51 (1H, m), 2.91 - 3.16 (2H, m), 3.33 - 3.61
(4H, m), 4.90 (2H, 4, J = 5.5 Hz), 5.57 (1H, brs), 7.19 (1H, d,
J = 8.0 Hz), 7.50 (1H, d, J = 8.0 Hz),
melting point: 132 - 134°C (ethyl acetate/hexane),

MS (ESI+): 275 (M+H),

Elemental analysis: for CisHigN203

Caled. (%): C, 65.68; H, 6.61; N, 10.21

Found (%): C, 65.54; H, 6.63; N, 10.11.

Example 24
N—[2—(2—Isopropyl—7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—
yl)ethyl]acetamide
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(211, nr, 1,98 (311, s) 2.13 - 2.29 (1H, m,2:31 - 2.48
(IHm, 2.85 - 3.12 (211, m), 3.23 - 3.37 (1H,
14),3.37- 3.55 (211,m), 4.21(31,a), 5:-57 bra), 7. 09

WO 2007/148808 PCT/JP2007/062645
(@]
(@) NJJ\
i
N H

N—{3—[2—(Acetylamino)ethyl]—4—hydroxy—2,3—dihydro—1H—
inden-5-yl}-2-methylpropanamide (118 mg, 0.369 mmol) and
pyridinium p-toluenesulfonate (18.5 mg, 0.074 mmol) were heated
under reflux in xylene (3.7 mL) for 5 hr. The solvent was
evaporated under reduced pressure, and the residue was purified
by silica gel column chromatography (methanol/ethyl
acetate=0/100-»>10/90) to give the title compound (60 mg, yield
57%) .
l4-NMR (CDCls) &: 1.46 (6H, dd, J = 6.9, 1.1 Hz), 1.72 - 1.95
(2H, m), 1.98 (3H, s), 2.16 - 2.33 (1H, m), 2.34 - 2.51 (1H, m),
2.86 - 3.61 (6H, m), 5.73 (18, brs), 7.14 (1¥, d, J = 8.2 Hz),
7.47 (1H, d, J = 8.2 Hz),

MS (ESI+): 287 (M+H).
Example 25
N—{2—[2—(Trifluoromethyl)—7,8—dihydro—6H—indeno[5,4—
d] [1,3]oxazol-8-yl]lethyl}acetamide

0

I%Q>~o P

N
N/ H

N-{3-[2- (Acetylamino) ethyl]-4-hydroxy-2, 3-dihydro-1H-
inden—5-yl}—2,2,2—trifluoroacetamide (27.8 mg, 0.0842 mmol) and
pyridinium p-toluenesulfonate (4.2 mg, 0.0168 mmol) were heated
under reflux in xylene (1 mL) for 5 hr. The solvent was
evaporated under reduced pressure, and the residue was purified
by silica gel column chromatography (ethyl
acetate/hexane=50/50—100/0) to give the title compound (17.2
mg, yield 65%).

IH-NMR (CDCls) &: 1.72 - 1.88 (1H, m), 1.88 - 2.0l (1H, m), 2.00
(3, s), 2.26 - 2.41 (1H, m), 2.43 - 2.57 (1H, m), 2.94 - 3.21
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(1H,d, .g-480 Hz), 7.29(1H, d,Lipc, 8.0Hz), mel ting
point:- 126 - 128C (reorystalized fromethyl acetate),

M5 (ES14.):,275 El enental amal Ysis:,for Cl5HUMO

Calcd, (: C, 65.681.H.6.61; N, 10,21 Found (% : C,
6’!905197/&#88086 48; N, 10.22. I\Ixarrpl e SO N (2- [2PC/M0y/062645

0 [ z 6-
(3 %/%rcapto %ﬁé&@&r Eﬂj '{Lé %0[5%4§%]Fk d V=
8. %sz +87ykpethyl Tacet an&ith(2108 ng, 6. 391 am bi)
|ssolved dlneth f g Al
mera od retRhne! J(JAIS ()1]1%1(1 (678 Eh]rcﬁﬁo%e)d ggpo xaasl?s?%e%hyl
ace®daonate (59.4 ny,-0.430 mmol ) were added, and the
req.at roomtenperature atoi 15 mn.
MS%I r)ea\éyﬁ ﬁ‘\&l i'ntly:1:1*as diluted with-diethyl
Exaﬁ;l]h d@r 2ewashed. with saturated agueonS sodi um
ro encar bonat e urat ed bri,ne and
N_Hg_l évEleé‘ﬁﬁaﬂ’r 33 zb%"{}lrlﬁ §8|' TETT égsél vent was
d] eV ANexAbed-enderdegucedepinasisur e. , . and the residue
was pl./rifled by silica gel colum chromatography

(et acet atel héxane- 50/ 50-).100/0) to give :the
Ie E 2 ng, yield 729, . 1H NWR(crica,)-
Hob: 1. 7/’

To a solution of N-(2-{2-[4- (benzyloxy)butyl]-7,8-dihydro-
6H-indeno[5,4-d] [1, 3]oxazol-8-yl}ethyl)acetamide (79.5 mg, 0.196
mmol) in methanol (2 mL) was added a 10% palladium-carbon powder
(160 mg), and the mixture was stirred at room temperature for 6
hr under a hydrogen atmosphere. The catalyst was filtered off,
and the filtrate was concentrated under reduced pressure. The
residue was purified by silica gel column chromatography
(methanol/ethyl acetate=0/100—5/95) to give the title compound
(50.0 mg, yield 81%).

H-NMR (CDCls) &: 1.67 - 2.08 (94, m), 2.12 - 2.30 (1H, m), 2.33
- 2.51 (1H, m), 2.89 - 3.15 (4H, m), 3.25 - 3.58 (3H, m), 3.65
(24, t, J = 6.3 Hz), 5.61 (1H, brs), 7.15 (1H, 4, J = 8.0 Hz),
7.45 (1H, 4, J = 8.0 Hz), hidden (1H),
MS (ESI+): 317 (M+H).
Example 27
N-{2-[2- (3-Hydroxybutyl) -7, 8-dihydro-6H-indeno[5, 4~
d] [1,3]oxazol-8-yl]ethyl}acetamide

O

HO”O N)l\
N H
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m,1.98 .(311, 5), 2.16 - 2.34 (111,m),2.35 - 2.49
(111, m), 2.76 (3H's), 2.88 - .13 (211, 10, 181

WO 2007/148808 PCT/JP2007/062645
To a solution of N-(2-{2-[3— (benzyloxy)butyl]-7,8-dihydro-

gH-indeno[5,4~d] [1,3]oxazol-8-yl}ethyl)acetamide (155 mg, 0.381
mmol) in methanol (4 mL) was added a 10% palladium-carbon powder
(300 mg), and the mixture was stirred at 50°C for 4 hr under a
hydrogen atmosphere. The catalyst was filtered off, and the
filtrate was concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (methanol/ethyl
acetate=0/100—5/95) to give the title compound (101 mg, yield

4-NMR (CDCls) &: 1.22 - 1.29 (3H, m), 1.65 - 2.29 (94, m), 2.32
- 2.49 (1H, m), 2.86 - 3.15 (4H, m), 3.24 - 3.60 (3H, m), 3.79 -
4.04 (1H, m), 5.64 (1H, brs), 7.14 (1H, d, J = 8.0 Hz), 7.44
(14, d, J = 8.0 Hz),
MS (ESI+): 317 (M+H).
Example 28
N—{2—[2—(3—Oxobutyl)—7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—
yllethyl}acetamide

(0]

0:<_>‘0 NN
N k

A suspension of N-{2-[2-(3-hydroxybutyl)-7,8-dihydro-6H-
indeno[5,4-d] [1,3]oxazol-8-yl]lethyl}lacetamide (72.0 mg, 0.228
mmol), 4A molecular sieves (72 mg), 4-methylmorpholine N-oxide
(66.8 mg, 0.570 mmol) and tetra-n-propylammonium
perruthenate (VII) (8.0 mg, 0.0228 mmol) in acetonitrile (3 mL)
was stirred at room temperature for 2 hr. To the reaction
mixture was added water and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine and dried
over anhydrous sodium sulfate. The solvent was evaporated under
reduced pressure, and the residue was purified by silica gel
column chromatography (methanol/ethyl acetate=0/100-—5/95) and
recrystallized (ethyl acetate/hexane) to give the title compound
(22.2 mg, yield 31%).
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114) 2071148803PCI MP20071062645 3.27 - 3,54 (311, m,

5.60 (IM brs), 7.13 (LE, d, J- 6.0 Hz), 7.40 (1H, d,

J - 8.0 Hz), nelting point: 115 - 117C (recrysta"i zed
from hexane/ ethyl acetate), 5 M5 (E81-4-): 291 (MH),
Hememi@bosanal ysis: for Cl.5H 025 Cal cd. (50:P@@/IP2007/062645

o e e
(4N @3- [ 2- §Di-met. g Land hay)-,7 2888i Aylri®- 6BH; rmlend]-3,54~dP[43

3] ozazol - 8-yije fl acetanide

(28 [“Q-'(é-'?&?ri_nggéjjhg bi@-'z,%s- iﬁy%‘rso7E 1@?( nIgI)e’n-Sl'-63 (L5,

pry) ) et.hyf kacetgnizde dyzrghl gridde- (LAG i, 00369 ol )
was zs suspended in_dichl or bmet hane 1(13. 7 rnilL),

melting BoLak gl 511526 368N8LAF5EARENERS ‘at 1 oom

Mgt jat w1, opag, the mxture was stirred for 15 mn.
Thereto was added di chl oronet hyl enedi net hyl i ndi um

Elemndeildent b is  nfar €s8eY2%norn and the m xture was

caheat edundersg efil. ux forosl; hw,. gToithe reaction sol ution
was added saturated aqueous cinrlium hydrogencarbonate

Fowrst ut¥) anC. THe &% xHur é- Y& i BuPéd with ethyl acetate,

Ex hedowi th saturated brine and dried over anhydrous
sodium sul fate. The sol vent was evaporated ng]er

N-f 2difcsycprrssuile » Andieyer - SS-dneswrls - fafy ffe Fgpzol-8-
I, mm 25 chr omat ogr aphy (et hyl

v feUba apeLaild 22 o o0, 10) to give the title

<Jcompound (7g4 ng, yield. 7% . 111-NMR (CDC13) 8: 1.73

1.92 (2H,]im, 1.96 (3H, s), 2.11 - 2.26 (1H, m,

1H m, 2.81 - 3.10 (2H, m, 3,20 (6H,

7 - 3.55 (3H m, 5.50 (1 H brs), 7.00 (111,

Hz), 7,16d, J8,0 Hz),

N-{3-[2- (Acetylamino)ethyl]-4-hydroxy-2,3-dihydro-1H-
inden-5-yl}cyclopropanecarboxamide (119 mg, 0.369 mmol) and
pyridinium p-toluenesulfonate (18.5 mg, 0.074 mmol) were heated
under reflux in xylene (3.7 mL) for 5 hr. The solvent was
evaporated under reduced pressure, and the residue was purified
by silica gel column chromatography (methanol/ethyl
acetate=0/100-»>10/90) to give the title compound (73 mg, yield
70%) . '
ly-NMR (CDCls) &: 1.10 - 1.20 (2H, m), 1.21 - 1.29 (2H, m), 1.63
-~ 1.93 (2H, m), 1.98 (3H, s), 2.11 - 2.30 (2H, m), 2.31 - 2.493
(1§, m), 2.84 - 3.16 (24, m), 3.25 - 3.57 (3H, m), 5.73 (1H,
brs), 7;11 (1§, d, J = 8.0 Hz), 7.38 (1H, 4, J = 8.0 Hz),
melting point: 92 - 95°C (recrystallized from hexane/ethyl
acetate),
MS (ESI+): 285 (M+H),

Elemental analysis: for Ci7HzoN202
Caled. (%): C, 71.81; H, 7.09; N, 9.85
Found (%): C, 71.69; H, 7.11; N, 9.79.
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M5 (ESI+): 268 (MtH). M ONO7/ 1* NO8PCWMP20071062645
Exanpl e 41

2. -Met hyl-2-1[ 2-(2-net hyl -7, 8-di hydro- 6H i ndenol5, 4-

dl[1,3]o0 -8-vli ' -o-
W042]0([)7/14sqlosxazm 8-yliethyl]am nol - 2-oxoethvl acetate 0O H

Examp%F(g oMethyl-7, 8-di hydro- 6H—|ndeno[5 4- d][l 3] oxazda- 8-
) et hanani ne hydr ochl ori de olg) and
N- [2—t2réh¢ﬂﬂkﬂﬁ Red st $ie H_in§9n%&%' SI'ved in
y1) ethg&ggg%g&ghgran (5mM,), 2- ohIoro- L nethvl 2- oxoet hyl
acetate (108 ny, O. 712 mmol ) was added, and the
m xture was stirred at 10roomtemmr&urefor30rﬁn
The sol vent was evaporated under reduced pressure, and
the residug was purified by silica gel colum.
) aphy (ethyl acetatel hexanc-70/30-*100/0) to
|tIe compound (78,4 ny,
1) 013) 6: 1. 47(3H,d,J = 152, 11-2.16(311, m;
¥2.32(111, yield 409@. 6 9 Hz),1-73 -1.99(2H, M,

3 Nz2}334@gf’%%ﬂ%ig%%&ﬁl%lhﬁ}dﬁoﬁ&23 3318 R3dxoME-

inden-5-yl}benzamide (100 mg, 0.257 mmol) and pyridinium p-

toluenesulfonate (12.9 mg, 0.0513 mmol) were heated under reflux
in xylene (5 mL) for 2.5 hr. The solvent was evaporated under
reduced pressure, and the residue was purified by silica gel
column chromatography (NH, ethyl acetate/hexane=30/70—>60/40)
and recrystallized (ethyl acetate/diisopropyl etﬁer) to give the
title compound (67.5 mg, yield 82%).

1_NMR (CDCls) &: 1.76 — 1.97 (2H, m), 1.99 (3H, s), 2.31 - 2.57
(2, m), 2.92 - 3.18 (2H, m), 3.37 - 3.66 (3H, m), 5.58 (1H,
pbrs), 7.21 (1H, d, J = 8.0 Hz), 7.50 - 7.60 (4H, m), 8.20 - 8.27
(2H, m),

melting point: 124 - 126°C (recrystallized from ethyl
acetate/diisopropyl ether),

MS (ESI+): 321 (M+H),

Elemental analysis: for CjpHzoNz20:2

calcd. (%): C, 74.98; H, 6.29; N, 8.74

Found (%): C, 74.86; H, 6.26; N, 8.83.

Example 31
N—[2—(2—Benzyl—7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—
yl)ethyl]acetamide
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5.28 (1H,m,6.25(111, brs), 7.15 (111,d,J - 8.0 Hz),
7.44 (111, d,J= 8.0H2.), M5 (ESI+): 331 (M+H).
Exanpl e 42 2-Hydroxy-N- [2- (2-nethyl-7,
8- di hydr o- 6H i ndeno 15,4- d] [1, 3] oxazol-8-yl) ethyl]
PYQOHANE®e 0 -0e-' H T Oh 1 To a sol ution of PCT/JP2007/062645
1- maf vl 2= { h s AR nb Wik, 18 20h e 8,-BH8-86nydro-18-
o ndenJg15,[4- I(j] [ 1,3%1oxazgé1/- Sﬁy;l )etﬁyl >§fm nol - 2-%xcet hyl
indgrethate } c7orhapyleceianigml (P2 A et rafdPofrah 3 nl )
pyf’ﬂﬁ)ﬁ%ﬂeg~£&%%g§§o§% um. AL 0X3 48 630kMbi Pedi2 heated
m:), and the mxture was stirred at roomtenperature
undeyr r2fAipx heswehneen? was for 2.5 hr. The solvent was

evaporated under reduced pressure and the residue was purified
by silica gel column chromatography (NH, ethyl
acetate/hexane=30/70—>60/40) to give the title compound (7.7 mg,
yield 28%).

'H-NMR (CDCls) &: 1.73 - 1.91 (2H, m), 1.93 (3H, s), 2.07 - 2.21
(1H, m), 2.35 - 2.49 (1H, m), 2.87 - 3.14 (2H, m), 3.14 - 3.30
(1H, m), 3.37 - 3.52 (2H, m), 4.27 (2H, s), 5.45 (1H, brs), 7.15
(1, 4, J = 8.0 Hz), 7.26 - 7.40 (5H, m), 7.47 (1H, d, J = 8.0
Hz),

MS (ESI+): 335 (Mt+H).

Example 32
N-{2-[2- (2-Phenylethyl)-7,8-dihydro-6H-indenoc[5,4-d] [1,3]oxazol-
8-yllethyl}acetamide

O
ofsUgn
N H

N-{3-[2- (Acetylamino)ethyl]-4-hydroxy-2, 3-dihydro-1H-
inden-5-yl}-3-phenylpropanamide (72.5 mg, 0.198 mmol) and
pyridinium p-toluenesulfonate (12.4 mg, 0.0493 mmol) were heated
under reflux in xylene (5 mL) for 2.5 hr. The solvent was
evaporated under reduced pressure and the residue was purified
by silica gel column chromatography (NH, ethyl
acetate/hexane=30/70—60/40) and recrystallized (ethyl
acetate/diisopropyl ether) to give the title compound (19.8 mg,
yield 29%).
l§-NMR (CDCls) &: 1.69 - 1.96 (2H, m), 1.98 (3H, s), 2.15 - 2.31
(1H, m), 2.35 - 2.50 (1H, m), 2.88 - 3.15 (2H, m), 3.16 - 3.39
3.54 (2H, m), 5.49 (1K, brs), 7.16 (1H, 4, J =
7.35 (5H, m), 7.47 (1H, d, J = 8.0 Hz),

(5H, m), 3.39
8.0 Hz), 7.20
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WO 2007/ 14S808PCTUP2007/ 062645 evapor at ed under
reduced pressure. The residue was diluted with ethyl
acetate, washed with saturated brine and dried over

anhydr ous sodi um sul fate. The sol vent was evapor at ed
W%F\Q?éﬂ“?'é“duced pressure, and the residue WaSPﬁJEJ}/HTZPWé‘EZ“S

meltil%c’g tschiin)%@‘ gel_ fofho€ ol Am 6 bR OB yrraphyet et hanol / et hyl
acetate) to give the tifle conpound (52.4 ng,yield
acetgpofdiisopr COeE38)8: 1,44 (3H, dd, J 6.7, 3.7Hz),

MS (E;QISIZ% :ég;ggg 4_1}22’H, m,2.21 - 2.52 (3H, m, 2.63(3E,

2H, M, 3.30- 3.60(3H )
Elemental analysis: (for (r:rZZHMNZOZ (3H M, 4.15

Calecd. (%): C, 75.83; H, 6.94; N, 8.04
Found (%): C, 75.54; H, 6.93; N, 8.10.
Example 33

N-{2-[2- (3-Phenylpropyl)-7,8-dihydro-6H-indeno[5, 4~
d] [1,3]oxazol-8-yllethyllacetamide
(0]

SalsUeh

N—{3—[2—(Acetylamino)ethyl]~4—hydroxy—2,3—dihydro—1H—
inden-5-y1}-4-phenylbutanamide (90.0 mg, 0.237 mmol) and
pyridinium p-toluenesulfonate (11.9 mg, 0.0475 mmol) were heated
under reflux in xylene (5 mL) for 2.5 hr. The solvent was
evaporated under reduced pressure and the residue was purified
by silica gel column chromatography (NH, ethyl
acetate/hexane=30/70—60/40) and recrystallized (ethyl
acetate/diisopropyl ether) to give the title compound (70.9 mg,
yield 83%).
14-NMR (CDCls) &: 1.70 - 1.94 (2H, m), 1.96 (3H, s), 2.16 - 2.33
(34, m), 2.35 - 2.50 (1#, m), 2.77 (2H, t, J = 7.4 Hz), 2.89 -
3.13 (4H, m), 3.27 - 3.55 (3H, m), 5.53 (1H, brs), 7.15 (1H, d,
J = 8.0 Hz), 7.17 - 7.35 (5H, m), 7.46 (1H, d, J = 8.0 Hz),
melting point: 95 - 97°C (recrystallized from ethyl
acetate/diisopropyl ether),

MS (ESI+): 363 (M+H),

Elemental analysis: for CasHzeN20:
Caled. (%): C, 76.21; H, 7.23; N, 7.73
Found (%): C, 76.08; H, 7.20; N, 7.83.
Example 34
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- 4.31 (1H, 6.60(IN,brs),7.14 10 (1Hd, k7.7 -8.0Hz),
7.43 (li-1,d, J = 8.0 Hz), M5 (E31+) 289 (M+H)

Exanpl e 43 N-[2-(2-Methyl-7, 8-di hydro-6H i ndeno[ 5, 4-d]

[ 1, 3] oxazol -8- vi)ethyl]cycl opropaneoar boxam de 0 SC ,
MO Nngssos PCT/JP2007/062645

= G G DA R) B ORI o7 e T T00 T 0398 ol and

d] [tl, Bébhytamary 1} ¢illy piacetemy@e nnDI) wer e di ssolved in

tetrahvdrofuran (4_iii), oycl opropanecarbony chloride

43. @20 0. 475 rm:)jf\)F was added under ice-ccolina, and
< f}neJ s red for 15 mn. To the reaction

ol uti u vas _added saturated aqueous sodi um

hydr ogen at e solution, and the sol vent was

evapor at e¢=under reduced pressure The residue was

B cetiat &7 RS P RO B0 S0 T4 G SR Phe o1 tLY Eomatind
in e‘fqu@yMB—Z—yu:ﬁndyﬂa% acelttaNEAR (Mh@}), 8 0355mol0. Zi7d
Y?Edﬂﬁlumipg%%gfﬁeSH§E%§§%§1 26é&%?éh}%ﬁ%%mgﬁgyeF%LFeated
und®n réf88x-is. 4B eh@H13Mm1)3£30 2. 3.1 (8he s@lve&t68as
evé$4¥apgés&nd;;'£%dgégh g¥eééure andkgge re51éué was phr%fled
by silica gel column chromatography (NH, ethyl
acetate/hexane=30/70—>60/40) to give the title compound (62.8
mg, yield 23%). .
H-NMR (CDCls) &: 1.75 - 1.94 (2H, m), 1.95 (3H, s), 2.20 - 2.34
(1H, m), 2.37 - 2.51 (1H, m), 2.93- 3.15 (2H, m), 3.24 - 3.38
(1H, m), 3.41 - 3.58 (2H, m), 4.70 (2H, s), 4.78 (2H, s), 5.62
(1H, brs), 7.21 (1H, 4, J = 8.0 Hz), 7.28 - 7.42 (5H, m), 7.54
(1H, d, J = 8.0 Hz),
MS (ESI+): 365 (M+H).
Example 35
N- (2-{2-[4- (Benzyloxy)butyl] -7, 8-dihydro-6H-indeno[5, 4~
di[1, 3]oxazol—8—yl}ethyl)acetamide

e

N-{3-[2- (Acetylamino)ethyl]-4-hydroxy-2, 3-dihydro- -1H-
inden-5-yl}-5~ (benzyloxy)pentanamide (100 mg, 0.236 mmol) and
pyridinium p-toluenesulfonate (11.8 mg, 0.0471 mmol) .were heated
under reflux in xylene (5 mL) for 2.5 hr. The solvent was
evaporated under reduced pressure and the residue was purified-

by silica gel column chromatography (NH, ethyl
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15

W2007/ 148808PCl Al, 2007/ 0626, 15 nel ting point: 134 -
137C. (recrystallized from hexane/ethyl. acetate), M
(ESI+): 285 (M+H), El enental analysis: for
w&AhEn gl 4202 F Calcd. (%: C 71.61; H  7pBPispMb/062645
9.85 Found (%: C, 71,55; H, 7.07; N, 9.64. Exanple 44
acetalNe /h@xarfe2=30R 1 hysl607 489 dthygiwe el hiteho dobpdudyl [47 3]
%L 8- yi) ethyl] benzamde 0y .
ng Yée@ Phy1- 7, 8- di hydr o- 6H 1ndeno[ 5, 4- d] [ 1, 3] oxazol - 8y
ly-NMR ) etitanaN:ne. hgdxopmm@@ £1001 R -02396 (ftnl n)and-18

|thylamn (1 . L,..0.792 ) |.SS yve |
- 2. 312et(?e'%hﬂ?r'ot2u '(1% Ef‘jﬁ) leeWgOy o\rg;?%g ed!fé %l o950
3.39 Q1ﬂ75mmﬂz§ )4015 Vas3 a(chdgdmundersm C(@-Hcoeb; @.5Ean(dHt, hers)
ure was stirred for the
7.14 sféﬁut‘iion‘j s - Qddelr satddr at g%gq&%gu? $0 1 () aa,
g.0, ydragencarbonate solution, and the sol vent was
evapor at ed under reduced pressure. The residue was
(ESdr) £i ¢ byl ki ca gel col utm chromat ography (ethyl 20
Exampg_geg gt e/ hexane=20/80-*60/40) to give the title

rrpound (55.6 ng, yield 449 11-1-NWMR (C5C13) 5:
N- (2-]{2863 (Bergwy Loz Dwyy L 122728 -dibyseoGiRing§no b .dr (3H,

_ 47 - 3.64 (2H, m, 3.65 -

dl 1, ?Eﬁg%%gn‘%}%h%ﬁ‘ﬁé? br%s) 7.16 (1H, d, J = 6.0

-36 - 7.54 (4, m, 7.66 - 7,78 (2H, m, nelting

eJ&Lyst allized from hexane/ et hyl .

321 (M+H). Exanple 43 30 -
-N- [2- (2-wethyl-7,8-di hydro-6Hindeno
oxazol -8-y1) ethyl] acetami de' WO

2007/ 4S80RPCTOL?2007/ 062645 0

N-{3-[2-(Acetylamino)ethyl]-4-hydroxy-2, 3-dihydro-1H-

1

~

inden—Sryl}—4—(benzyloxy)pentanamide (210 mg, 0.495 mmol) and
pyridiﬁium p-toluenesulfonate (24.8 mg, 0.0991 mmolj were heated
under reflux in xylene (10 ml) for 14 hr. The solvent was
evaporated under reduced pressure and the residue was purified
by silica gel column chromatography (NH, ethyl
acetate/hexane=30/70—->60/40) to give the title compound (162 mg,

2 _yield 81%).

30

l4-NMR (CDCl3) &: 1.28 (3H, d, J = 6.0 Hz), 1.66 - 2.00 (5H, m),
2.01 - 2.32 (3H, m), 2.33 - 2.49 (1H, m), 2.87 - 3.16 (4H, m),
3.19 - 3.56 (3H, m), 3.62 - 3.74 (1H, m), 4.42 (1H, dd, J =
11.6, 5.2 Hz), 4.59 (1H, dd4, J = 11.6, 5.7 Hz), 5.56 (1H, brs),
7.14 (1H, d, J = 8.0 Hz), 7.18 - 7.34 (5H, m), 7.45 (1H, d, J =
8.0 Hz),

MS (ESI+): 407 (M+H).

Example 37
N-{2~[2-(4-Pyridin—-2-ylbutyl) -7, 8—-dihydro-6H-indeno[5, 4-
d]l [1,3]oxazol-8-yl]ethyl}acetamide
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2- (2- Met hyl-7, 8-di hydxo- 6H i ndeno[ 5, 4-d] [ 1, 3] oxazol - 8-
yfl et hanam ne hydrochl oride (100 rug, 0.396 nmmol) and
triethylamne (111 .41, 0.792 nmol) were dissolved in
5 tetrahydrofuran (4 ral,), txifluoroacetic anhydride
82007808 0.594 Inp') was added under i ce- colT/aRI07/062645
and the m xture was stirred for 15 mn. To the
reaction sol ution s added saturated aqueous sodi um
ﬁ ution, and the solvent was
educed. pressure. The residue was 10
i ca gel columm chromat ography (ethyl
xane~10/ 90- - >30/ 70) and recrystallized
(bexane/ ethyl acetate) to give the title conpound
( 16.06- 113gy,[ 2yi(Bbet 1B3%ino) sting. 16 4Hrydrom 143G povHTe—Hoa

._~_10Q6¢ recrystalli . hexane/ | ga t d
o B PELL BB A IE ey oseststahs)
pydiEitiyd- 3-E21 (Snamtifphaie 8Mdishwdr 00 QL1 meéhofs- 4 hgpLed
1, 31loxazol 8-vi ) et hyl lurea. k.
g Z by 12Ty B 6 Tndenol 5, 4 T SOLeRt vee
evgﬂoﬂ&ﬁaﬁﬁ}j;aﬁ- r%&;c)éd) gtlaafmedneal(alggd ocihosader{ish agieous
0,617 mato and. triet am ne 1 dl, 0,617 ;
soqbis RIFSSEFPEarTIN S PRRYHRGT Brdnot B e i ip i dehed
ovk S ogARRLes( 88dbuklsul@a¥dl Ml powasntadaed eyaderated under

i ce-cooling, and the m xture was sti r%eedd fbor s%?.i :

redppTd PAESOEPEL 720P 067 162 WA PR S Y e AT T G

co VAR X %%t%??ﬁﬁw ediC edt Ry LSk B L e AREkATe-30¢3 DAkt /RS to
y .

purified I1Tca gel colum chr ography (ethyl
gixeecthr ditle gPyRoY .(tZiOtPem‘if:'oﬁ’&S&SrgE% 2)8'. 2 ny, yield

1H-]11\i'r5§6:((§§c§%'\"\é'?( LD, L3)B:0b. 134 3kht,. 4 .567 (31 ,Ha),, 12698 - 2.33
(12, 20 2,23861 12, B}, 14, 53 (81H7 Ay 14. 6%{3d)e) 32288 3-40-
(1H, m), 3.40 — 3.56 (2H, m), 5.94 (1H, brs), 7.06 — 7.19 (3H,
m), 7.44 (1H, d, J = 8.0 Hz), 7.58 (1H, td, J = 7.7, 1.9 Hz),
§.42 — 8.53 (1H, m),

MS (ESI+): 378 (M+H) .

Example 38

N-[2-(2-Methoxy-7, 8-dihydro-6H-indeno[5, 4-d] [1,3]oxazol-8-
yl)ethyl]acetamide

—0 ji\
0

N
N H

N—[2—(6—Amino—7—hydroxy—2,3—dihydro—1H—inden—1—

.yl)ethyllacetamide hydrochloride (100 mg, 0.369 mmol) and

tetramethoxymethane (151 mg, 1.11 mmol) were heated under reflux
in tetrahydrofuran (3.'7 mL) for 2 hr. The reaction solution was
diluted with ethyl acetate and saturated aqueous sodium
hydrogencarbonate solution, washed with saturated brine and

dried over anhydrous sodium sulfate. The solvent was evaporated
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3.13(2H,m, 3.14 -3.58(514,m,4.16(IN, -bra), 4. 31(1H,
brs),7.14(iE d,J - 8.0 Hz),7.44(IN,d,J = 8.0 Hz),
nmelting point: 136 - 138G (recrystallized from ethyl
acetate), MS (ESfl): 288 (MrH.). O Exanple 47
W(NlO[JEHS%OSZ Mer capt o- 7, 8- di hydr o-'6H i ndeno[ 5, BCHP{24978¢%15
ezol - Syflethyllacetam de HSO n zl Ii "0 14. kiri
undeE reduq_ed Qressure, and the residue was Tpuu:lfled by silica

0 2. 3-di hydro-'1H1 nde
et hyI | aceta )[%B%tla&%t& < (Meeangl =t %9"%%51 )
to ghﬂtﬁ%ﬁés@l@npﬁmmm;d (d8thimegayhenatsss(65. 1 rrg 0. 406

h d under reflux in pyridine (
mg! hM’C |re§c{7 on “scluf#Hn %sld?$ utEd ﬁ)tf?é@hylz 125
& (1H, a@eta?téldwg@heei m%hgw\l,’gm oc@lp{]lgmcmﬂ, and3 - 3.37
tura ri.ed over_anhydrous
(I, it 3 9 é ggl t Mhast RAlagdtatPa Tnhaér (]r%'dzgéej .09
- (1H, m,eg’sure oaﬂﬁl),thpzrgeemqluejv\@s_pgﬂo sze;d by silijca gel
_ col umm chromat o (ethyl
meltﬂ&@epaﬁeiine%%%m% /@ﬁgrsa@md)lzeé groe eyl peekate)
MS (MW@ugds(%}ﬁ mg, yield. 64%, 1H NVR (DVMSO-d)1.42 -
68 --.1.79 (IN, m, 1.79 (3H s), 2,13
A0 Elementalsani’hlﬁlsm fOE S8tN®:01 (213, nm), 3.10 - 3.20 (2H,
Calcd'T) ? 34, 653 @eﬁ (q’,LBg m,, N7-90.411H, d, G- 7.7 Hz),
(Cl % 792(|II hi s), hidden
Found( iﬂ) 1\/56?‘5":1:ﬁ'+)H 57478( 4U39:2%xanpl e 48 so
- Examp &gfgg(s Hydr oxy-7-i sopropyl-2-met hyl -7, 8-di hydro-6H-in
?ILI d] -1, 3] oxazol 8-vi)ethyl] acet aadde .
N-{2- [2 ethylth:.o) dlhydro 6H—1ndeno[5 d] (1, 3]oxazol 8—

~ 15 yl] etnyl}acetamlde

N-[2- (2—Mercapto =1, B—dlhydro 6H—:|.ndeno[5 4-d] [1, 3] oxazol-
8 yl)ethyl]acetamlde (108 .mg, 0.391 mmol) was ‘dissolved in N,N-
'dmethylformamlde (4. mL), iodomethane (48.6 i, 0,782 mmol) .and
20 potaSSJ.um carbonate (59 4 mg, "0.430 mmol) were added, and the
mlxture was stlrrect at room temperature for 15 min. The
. reaction SOlutlQl’.l was diluted with’ diethyl ether, washea with
saturated aqueous stlum hydrogencarbonate solution and
: saturated brine and dried over anhydrous sodium sulfate. The
25 solvent was evaporat.ed under reduced pressure,_.and the residue .
was purified by silica gel column chromatography (ethyl '
acetate/hexane=50/50->100/0) to give the title compound (81.2
mg, yield 72%). '
1g-NMR (CDCls) &: 1.72 - 1.94 (2H, m), 1.98 (3H, s), 2.16 - 2.34
w (18, m), 2.35 - 2.49 (1H, m), 2.76 (3H, s), 2.88 -'3.13 (2, m),
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To a solution of (8-hydroxy-7-isopropyl-2-nethyl-7,8-

di hydr o- 6H i ndeno[ 5, 4-dl [ 1, 3] oxazol - 8-yl )acetonitrile

(584 rad, 2.16 mmol) in ethanol (11 nlL) were added

Ransyy;fehel t (5.84 ) s and 2M anmoni a/ et hano#cT/JP2007/062645

solution (11 m.), and the mxture st'rredg?\t LROM
3. 20 enpert UBE, f B, 24 Hr (%dé?rsé'hy/d}%\é\@ﬁg’ éilt’ngsf)he'roe. o

7,4§h?3f1$,atd"}| yst was ) tered off using celite, and the

|I_rat'e was concentrated under reduced pressure. Ttﬂe

meltesd dueinias 1dbssol Wi8d [recesrahyarst fran klﬂafeﬁfe,thy

acetcgjﬁg}’hyl amne (82.9 iv 141,, 0.594 nmol) and acetic
annydride (51.0 pT, 0.540 nmmol) were added under

MS {(ﬁ&lﬁ)onlzi?_dg,(MaHﬁ,the m xture was stirred for 5 nin. To

e, reacti-on, soJf ion; was, added saturated a

- S queous
*Z58F ahnva&&gagnca%oﬁ%tme 2s%ﬁuti on, and the sol vent was

calevapot ot € waded; riediceéd: pfesks®de! The residue was

ri.fied, by..si;hic l, .col;u lss chromat ogr aph
Fou%ﬁtet(ﬁ;ahgq’/ thlh)gb.’ 1g’ce At 0#113%24_9510/ 90) toggi \F/)eyt he
Exdmplibesgonpound (132 ng, yield. 19%. 1H N1'R (03013)

N- {(823'%,2 § Z§3§I‘g§%ﬂf§%§o )(61%@—%%?%9%%—(%&-%1?)&?;0 257 ,_94 J#]) 0, ES &lazol-

8-yl]lethyllacetamide

N 0
o W
N H

(D

N—[2—(6—Amino—7—hydroxy—2,3—dihydro—1H—inden—1—
yl)ethyl]acetamide hydrochloride (100 mg, 0.369 mmol) was
suspended in dichloromethane (3.7 mL), triethylamine (51.5 pg,
0.369 mmol) was added at room temperature, and the mixture was
stirred for 15 min. Thereto was added
dichloromethylenedimethyliminium chloride (59.9 mg, 0.369 mmol),
and the mixture was heated under reflux for 1 hr. To the
reaction solution was added saturated aqueous sodium
hydrogencarbonate solution. The mixture was diluted with ethyl
acetate, washed with saturated brine and dried over anhydrous
sodium sulfate. The solvent was evaporated under reduced
pressure, and the residue was purified by silica gel column
chromatography (ethyl acetate/methanol=100/0-90/10) to give the
title compound (7.4 mg, yield 7%).

I-NMR (CDCls) &: 1.73 - 1.92 (2H, m), 1.96 (3H, s), 2.11 - 2.26
(1H, m), 2.30 - 2.45 (1H, m), 2.81 - 3.10 (Z2H, m), 3.20 (6H, s),
3.27 - 3.55 (3H, m), 5.50 (1 H, brs), 7.00 (1H, d, J = 8.0 Hz),
7.16 (1H, 4, J = 8.0 Hz),

MS (ESI+): 288 (M+H).
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2.98 (1H, m), 3.00 - 3.13(1H ma), 3.21 -3.38(1H M,
3.39 - 3.54 (1H, ma), 5.90 (1H brs), 7.12 (1H, d,J
---, 8.0Hz), 7.51 (IH d, J - 80 Hz), hidden (1H),

317 (114-H). Exanple 49
w
(%Et %E% B?sopr opy1- 2- net hyl - 6H i ndeno[ 5, 4- d] P 0RUY5 S
Examg1e841S6 yi)ethyll acetam de 4-'k'c
1-Methyl-2~{[2-(2-methyl-7, 8-dihydro-6H-indeno (5,4~
d} [1, 3]oxazol-8-yl)ethyl]amino}-2-oxoethyl acetate

Yy )u(

- (2-Methyl-7, 8-dihydro-6H-indeno [5, 4 -d] [1,3]oxazol-8-
yl) ethanamine hydrochloride (150 mg, 0.593 mmol) and
triethylamine (166 uL, 1.19 mmol) were dissolved in
tetrahydrofuran (5 mL), 2-chloro~l-methyl-2-oxoethyl acetate
(108 mg, 0.712 mmol) was added, and the mixture was stirred at
room temperature for 30 min. The solvent was evaporated under
reduced pressure, and the residue was purified by silica gel
column chromatography (ethyl acetate/hexane=70/3b—+100/0) to
give the title compound (78.4 mg, yield 40%).

IH-NMR (CDCls) &: 1.47 (3H, d, J = 6.9 Hz), 1.73 - 1.99 (2H, m),
2.11 - 2.16 (3H, m), 2.18 - 2.32 (1H, m), 2.34 - 2.51 (1H, m),
2.63 (34, s), 2.88 - 3.16 (2H, m), 3.27 - 3.59 (3H, m), 5.08 -
5.28 (1H, m), 6.25 (1H, brs), 7.15 (1H, d, J = 8.0 Hz), 7.44
(1H, d, J = 8.0 Hz),

MS (ESI+): 331 (M+H).

Example 42

2-Hydroxy-N-[2- (2-methyl-7, 8-dihydro-6H-indeno[5, 4~

d] [1,3]oxazol-8-yl)ethyl]propanamide

Yo

N

O

I=

OH

To a solution of l-methyl-2-{[2-(2-methyl-7,8-dihydro-6H-
indeno[5, 4-d] [1, 3] oxazol-8-yl)ethyl]amino}-2-oxoethyl acetate
(70 mg, 0.212 mmol) in tetrahydrofuran (2 mL) was added 1N
aqueous sodium hydroxide solution (2 ml), and the mixture was

stirred at room temperature for 2 hr. The solvent was
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To a solution of

N- F2- (8- hydr oxy- 7-i sOpr Opv1l-2-nethyl-7, 8-

di hvdr o- 6H i nden0O[ 5, 4-d] [ 1, 3] oxazol - 8-v1) et hyl | acet am

de (132 WD 2007/148808PCl 1JP20071062645 ng, 0.417

Wz 20p7/1488a801 uene (4.2 riL) were added PCT/JP2007/062645

v 2 HEERM 90188 (L ImNoly Iike redBBubliad dfuted with

magnesi um-su and the mxture
etinds astetaﬁr@,d wath200el flo rsa_tuhated' H@fllnéaé{lii ofr il GFFBN
di | ut e d Wit byl ace washed wht b+ satHRat ed
an}@'%&ﬁ@oﬁ% 504i u%fﬁt'/dr oge%c%?%onnate sol ‘ljété\ﬂljon and
red@aiddr pressire, nendntheriesd dovevaaniwdiidesd Bodiiddca gel

sul fatfe. The sol vent va uce
cofiist ShF i sehe rhe e aERes af"’%.téﬁgﬁy § iRotne vivte
cor§HuAaN (671 DRt 0gt aphys ¢NH, et hyI
L. acet at ei hexane- 30/ 70 >100/0) t Nge ti 1 99
H él?ﬁlﬁcpé 3 7%, 1 -N4md3Hyi ¢ 6I°/§ {00 1 :
31(73 (Q"hld— 2352 639 hH),, 21690 ;31—3,Hs s) 2.2867 2{3}6 (8M, m),

1 H, 3,46 (2
%9 @ é@ (?é*rﬁ@)(rzﬁ 1% 45336 %Iiif%'b%s)% ‘ré%BGD(er - 1
(16T @, & Q §120 'B2)7, 41481a5,d4,J0=8 0 Hz), 15 nelting
pi nt 135 - 138C (recryst allized from et hyl
MS aetIay ¢/ Re%atB) -Ms (E8T4): 299 (M+H), El enental
Ex%H% 83 for Cl9H2eA202 Calcd. C, 72:46; H, 7.43; N,
9 20 Found (%9 : C, 72.42; H _7.54: N, 2'41'1—8—
N- For trMat hoh hgrdzor gy-ioskpolnd bl déa T 72
l% é%%ggg%n@%krbé§&ﬂﬁﬁﬁo 0 g 25 (3)
Cor sta C g (4) Celatin3.0 g (5) Magnesium
Stearate2.® ¢ A m xture of the conpound (10.0
obt ain in Exanple |, lactose (60.0 g) and
N/c rns ath (36.0 g) is granul ated using 10

2—(2—Methyl—7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—
yl)ethanamine hydrochloride (100 mg, 0.396 mmol) and
triethylamine (111 pL, 0.792 mmol) were dissolved in
tetrahydrofuran (4 mbL), cyclopropanecarbonyl chloride (43.1 pL,

0.475 mmol) was added under ice-cooling, and the mixture was
stirred for 15 min. To the reaction solution was added
saturated agqueous sodium hydrogencarbonate solution, and the
solvent was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=40/60—>80/20) to give the title compound (47.6
mg, yileld 42%).

ly_NMR (CDCls) 8: 0.65 - 0.77 (2H, m), 0.90 - 1.02 (2H, m), 1.23
- 1.36 (1, m), 1.70 - 1.98 (2H, m), 2.21 - 2.50 (2H, m), 2.63
(3H, s), 2.88 - 3.15 (2H, m), 3.30 - 3.59 (3H, m), 5.68 (1H,
brs), 7.15 (1H, d, J = 8.0 Hz), 7.44 (1K, d, J = 8.0 Hz),
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30 wt % aqueous gelatin solution (30 nL) (3.0 g as
gelatin) by passing a 1 mm nesh sieve, dried. at 40C
and sieved again. The obtained granules are mxed with
magnesi um stearate (2.0 g) and the m xture |j
WA E8%m .i. The obtained core tablets ar e#ég/g]fzeo%wosz@s
melti¥gt BofnisUgan Coatjsng (uethgs Al laqueotisons ispensi/ enhof
saccharose, W2007/148808PCTA1P2001/ 062645 titani um
acetafiedxi de, talc and gum arabic. The coated tablets are
Ms (EHrazedrwd t(w+hees wax to give 1000 coated tablets.
Formul ati on Exanple 2 &1 Conmpound obt ai ned i n Exanpl e
Elemept@loagplysisy £9€t0e8282G g (3) cornstarch50.0 q (4)
calcaol @bl ec stareh?. 9, 97 (®); Magness um stearate3. 0 g The
conmpound (10.0 g) obtained in Exanple 1 and nmagnesi um
Found) @%3 t e@r a’ﬂe5@3.gr g7 - Gtie Ngr Anfit at ed usi ng aqueous

Examps.l% uhl e starch solution (70 nL) (7.0 g as soluble
starch), dried and mxed with |act sg |(‘1%0.0 (gj)d_%a_nd
N-[2c@Hethy ki 6501bvgyo-Ghe niere br €174 [Conprd’s o give
yl)eﬁlrlgﬁgbgﬁ‘? ts. 1S Experimental Exanple 1 Melatonin

rec

ptor binding. assay (1) Preparation of CHO hMel. P3
cells expressing human nel atonin 1 receptors
. Mragment (SEG ID NO 1) encoding full-length
N 20 ﬁu latonin 1 receptors (human Mr
gpt or s) s incorporated into expression vector
AFFO- 111H (fornmer name pARKO1l. 11F; Bi ochi m Bi ephys
Acta. Vol. 1219(2), pp. 251-259, 1994) to ?ive pl asm d
p AKKQ-NVEART- T, dahiyrieb - ¢t indeag pP 1di., 3Toxazol-8-

dhir-cells. (AT -9096) § ha at a.
ylye Paty O%Ogcgﬁ. g@ {%(6) ge??\f/’@}%ﬁ %ﬁga 6 cm
triceMtatiaedisin (BecbonoPimkinserry, deambloelt dned under
the conditions _of 370, 5% CO, fqr 4 r..Th I
tetraRy & ARG Bt fdd - ?szgﬁ%gﬁﬂ% AsHea B (&b
was Pa@dd usiieg GelldqatedhgTr ansftéet nortkre Waamsitékang for 15
427-926B-01).. The transfected cell u in
min. pyfHé&Cor 82 o™ i gu%éaPeW% G s %E%ﬁ‘gs
sodi&m%aft)oggﬁaéﬁ;dﬁa&@ 10%udiat yzed EES {Bivwstias#S1800),
I x n- Essential Am no Acid (::Fs]]wtro n, #11149-.%{5)% by
evapghiatSOURAeH/ FRAUSSSt BFFEFRES (i vt Fogen. #15750-060),
siliefdgdheceahh dingndhataphabletigipressed the plasmid
gene was selected. By a receptor bindi n% assay u%gw%
ompound .

acet2tg AIRHane=20/80—>60/40) to give the title

mg, yield 44%).

1H-NMR (CDCl;) &: 1.88 - 2.05 (2H, m), 2.28 - 2.56 (2H, m), 2.61
(34, s), 2.89 - 3.17 (2H, m), 3.47 - 3.64 (2H, m), 3.65 - 3.80
(1, m), 6.25 (1H, brs), 7.16 (1H, d, J = 8.0 Hz), 7.36 - 7.54

(44, m), 7.66 - 7.78 (2H, m),

melting point: 73 — 76°C (recrystallized from hexane/ethyl
acetate),

MS (ESI+): 321 (M+H).

Example 45 .
2,2,2—Trifluoro—N—[2—(2—methyl—7,8—dihydro—6H—indeno[5,4—
d] [1,3]oxazol-8-yl)ethyl]acetamide
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WD 2007/ 148808TC1731, 2007/ 0626, 45 | odonel at oni n,
CHO hMel E7 cell |ine show ng specific binding of
2-[125: 1] |odonel atonin was selected fromthe obtained
cl ones, (2) Preparation of CHO hMI2 cells expressing
MEhA7/ 8308t onin 2 receptors 5A cONA fragnment FSEED2A7062645
NO 2) en08di ng full-length of human nel atonin 2
receptorsyi(human MI2 receptors) was incorporated into
—OxXpr esSinon &éct or pCW- Scri pt (Stratagene, #212220) to
N_ givelthé pl@agmi d that was pCW-human. M2 receptors
si on vector for animl cell expression. CHO Ki
sel g 20 (ATCC, #CCL-61) were plated at the
congentratio fol X,.105..c L lL.pLate
T e e T b
v1)eenghinionrs hetird&¢C 015%eCOL00 ang 24 .RPE FEurl)gemel
transfection, _solutj n obt aj ned bydbl endi ng .pCW- hanman
trigeby apidist didl ellpr e%‘%i GnThREk SFETEL985F )V eT
tetlriaﬁgéf&f@rﬁinn ¢ 4 Thansfaciflonrodcdtt cReagedtidd NBi2t. Logen,

418324-012) , .T.J), and Mnflnra sent.i_al
0. Spddid) EGI %é%%}%\)ﬁ%c}?éfdil&ﬁrf%‘? L R/é%z%’je (“Bé‘.%élrs.‘f“is,
stigRddr eaetisnginat TOGAL erpetasnurlhatoROvas mdsasl added

to the cells per one well. The transfected. cellsdvv%rle
satgaPEET AR URERPAEET JHCORERPHIIR 21606 BES (T f §7¢ ¢
so17R6RNG: 9 Wapand3Q0:ddy! FedenetireisButél BADe #E81313, was

and the cell line_ that stabl expr es ed t%}g plasm d
purgdnecvis Uereet Bal BT GEEFRRHOBERAY Nk B8y usi ng.
acchate/ exarLelo—iigV@bﬂlmﬂi)lQh@ 568111 ddderehankngehyl

speci fic binding of 2-[125i1 |odonel atoni p was __
acedaledt &d FivemthRet bbtRiGEROEISNES - O BY - PYEpHt ati®on of

1H—fé:@%}' “{%%?f ane 4f gaction pf GEQ celd HCHO, G%NP[Z@,RR)QHQ.BB

stably expressi ng hunan MI'1l an

- .88epllran), 2.64 MO el R7%8nd CBORRI 2 el Sawesr 8- €2

| gt edsusd ngyy, Gekl fagtor yiGNugc, s 4160009y undere the, 4,
BP@O%‘%“I&O?}% (QoifH'l a ;1b8 cel 1's12000 L/ flask. ' The cells
J =\8r.€@ Hrbomwn to confluent, and. recovered by the

fal l owi n od. .1 he. _nedi f.
e A e
acepentie¢i | | i n/ streptonycin was used 300 ng/ nL of

g L Ci ded to the nediumfor CBO hMI2. WO
M5 2@%%548%%%8{2007/ 062645 The nedi um was di scar ded,
Exffllles 48ere washed twice with 200 of EDTA/ PBS(-),

200 _nLl of EDT S( - s further - -
R e T e
g-HNkithyl heyearver e rel eased. The cells were recovered in

four 50 nL tubes (Becton Dickinson, 4352070), and

centrifugéd at 1,500 Lyra for 10 min at 4C using a | ow
Hccd hQeg~centrifuge (H tachi, C1702). The
per|natiant Hwas di scarded, the pellets in the four

wer e suspended in 10 m of PBS(-), and conbi ned
p~one tube (Becton Dickinson, 4352070). The m xture

was further to centrifuged at 1,500 r for 10 m t
4CF Zarid-Hpehobt aitned hper Petiy ineree g@séﬁ—?rwﬁd 3 =2 M -
v1 U H-6eme00 18k hempgenszi pesdulf ep. §1H0 Nakies, 5 M

EDTA, Protease inhibitor Conplete (Roche), pH 7.4].
trifthydehinsutiferdsivdn Maslhowwdenivers diFscilFed 48i ng a

tePURHLBR, fomogen 7eh  aLerly AQQALRMLOT (580 6SRE, dMuL mmol)

was added under ice-cooling, and the mixture was stirred for 15
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15 obt ai ned honogenate was centrifuged (2,000 rpm 10
mn, 4C) using a | ow speed cooling centrifuge. The
supernatant was recovered in an ultraceutrifugation
¢.88¢ ultracentrifuged (40,000 rpm 60 <
W%g@n/é an ultracentrifuge (Beckman, 1c 90K) %{;%/J]t%@em&“:
min. offbai feldrepd] Wes sewa radddduadst sisEHEPRA P IRFTEE [ 50d niie
. Tris: L T4 Rotease i nh Bht-gha oy (ethyl
reSIUREAR)E rﬁ']HFlgM4 ; éz?{{nlciu{ah bellets were ?:,us er?glgg by
acetapipets igigze The pioteiqerponsentitd ad, ofiekd stl$dsp=si on

0y e ohed of BBl IV 17 “arid. CHOTHITA BRI T o P A0

2.20 repbBanaH,r agt i an34 were 5di spensed £e63. H3Hi F)ub@s885-

(EpPendorf,. , 40030120 6) , by : ery iAya
3.13 f(EgezI&)r’ (J-'%C)_ ih%gu%‘r’(ebg %n&f %‘L‘g?on@%lhgggg)z’ay% '%gr o(? & n
brs) ,wWasiguard, fd,ed usé ny BOA fréteilH,aslsay ki&.( Hzdrce)

with BSA as the_standard (4) Preparation of nenbyan
meltingaBpigh sidpens?orr (recT S%Wéﬁlgat g??}“ l?é:?’g eaﬁgést?e)ﬁe
Ms (exenbrapes foaeyions of CHOhMel P. 7 and urio-11NE2 cells
of the above-nmentioned. (3) were diluted 20-fold with
Examples4y buffer (50 mM Tris-HCL, pH 7.7). (5) Preparation
N-[2-9b-Rebd25s17, Bodonpdad-mH-Anaehatd,0rd2{[ 126ddazol-8-
odonel at oni n (4NEX236, PerkinElnmer) was diluted with
yl)etydlasseg i fer to 400 pMfor ML and 1 TiMfor M2,
WO 2007/ 148808PCT/ H20071062645 (6) Bi nding reacti on
HS  The assa%LEuffer (80 p.T.D of the above-nentioned (4.)
« o each well of a 96-we" plate (type 3363,
I)". Then, a test. conpound (conpound sol ution
ed with FASO to 200-fold of the final measurenent
goncentration) was added by 2 2 la. of DMSO was
aqded _tg_ A i h.ndingqeqnt ol
sggte[%org? an 1\38-53??%2({:%{%%\/&1% g?}di)n sol ution (Sigm,
vl) etdivilibedtawide DySOochldodis i (10P Was %@@@d“@@lbaﬂfﬁg wel |

of; 4he_ pegi-bi 6 Dindi t 2GhisORmBY) Jrakle
potasgign O; ﬁgﬁ@b%&%gc%%%t E irLg‘{‘Jg:c,’|E:0:nsi on" (100 W 14
heatasasindddede£ 12 'th) pTodding atloplh Sof i ihen ofhe¢ hgeaction

above-nentjaned ( each weld tgengi oned
sowtit%\/é'aﬁydjzjdlqﬁ_ddg%g%a |¥1Jg%%%@?¥égbtl on eﬁs carri ed out
hydr@ih122€cf oci@.dmchsainrated dromexend (SRAISTECYeBi argtietkes

. M BR-024). ( Measur erment [
sodi i paerbe: (Tl ROREERENTEY (WEPORTHel nheel, Ehiiced
presdlind, Usedi theachk ivekl waé ghe fA6dwey | sidliate gadscolumn

transferred to a treated (i nmers i Tris,, pH
chromatpgraPhyy AHee)! PFFF%FQ%P%W%F??W %?86@/‘)(:@ give the
tit1dPeiddoaBhaelgs anehdf,i bieredsasAfter filtration, the plate
1 was washed 4 tines with the assay buffer, an?ldrled in
H-NMRO (BMEPydw £420)2% or 126Rr (B Aorel- 9% 143 %of 187 1 Tqui d
1.79SEMtish| apor3 (MxseSebns £, Berki B moar )(2msmaddedia o
each well of the filter plate after d[ﬁll gg,_ gngol%%e
3.20] (#Hn@sececd? of SsdPnt i dtlor W8 fefhsdted by ' Tootount
7.13 (P8 KINELNEr) £ @iz)1 mid2 (1n, brsPpegidden hinding is a
val ue obt ai ned by subtracting nonspecific binding from
MS (EHer)t:ofdl b¥HHi-ng. The binding inhibitory activity of
Aeest compound is shown by the ratio of the val ue

t.ne
Exam%% al'ned by subtracting the nmeasurenment val ue when the
N- [ 2+ EBtHyclanpot i svas cpdded-fetdmltHe St Sty dusivedirpglene 2 He

a111s ;e%iézioi_gi_gﬂientgl.yﬂggeggrgpg&nd concentration (1Cs o
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3.0 showi ng 50% of binding inhibitory activi

cal cul ated fromthe dose reaction cu?/ve. Thet¥e\£ﬁft S

are shown in Table 1. WD 2071148808 Exanpl e conpound

3 Table 1 MI" (I1Csa"riM 0,33 Mr2 (1C50,nM 0.37
WER4oTE808P2007/ 962645 4 u as?. 5 0. 25 0. 2C1/3P2007/062645

0
BFO HO A
N

I\

N
H

"To a solution of (8—hydroxy—7—isopropyl—Z—methyl—7,8—
dihydro—6H—indeno[5,4—d][l,3]oxazol—8—yl)acetonitrile (584 mg,
2.16 mmol) in ethanol (11 mL) were added Raney cobalt (5.84 g)
and 2M ammonia/ethanol solution (11 mL), and the mixture was
stirred at room temperature for 24 hr under a hydrogen
atmosphere. The catalyst was filtered off using celite, and the
filtrate was concentrated under reduced pressure. The residue
was dissolved in tetrahydrofuran (11 mL), triethylamine (82.9
pL, 0.594 mmol) and acetic anhydride (51.0 pL, 0.540 mmol) wexre
added under ice-cooling, and the mixture was stirred for 5 min.
To the reaction solution was added saturated aquéous sodium
hydrogencarbonate solution, and the solvent was evaporated under
reduced pressure. The residue was purified by silica gel column
chromatography (methanol/ethyl acetate=0/100—>10/90) to give the
title compound (132 mg, yield 19%).
14-NMR (CDCls) &: 0.80 (3H, d, J = 6.6 Hz), 1.10 (3H, d, J = 6.9
Hz), 1.91 (3H, s), 2.10 - 2.42 (4H, m), 2.65 (3H, s), 2.87 -
2.98 (1H, m), 3.00 - 3.13 (1H, m), 3.21 - 3.38 (1H, m), 3.39 -
3.54 (1H, m), 5.90 (1H, brs), 7.12 (1§, 4, J = 8.0 Hz), 7.51
(1H, d, J = 8.0 Hz), hidden (1H),

MS (ESI+): 317 (M+H).
Example 49
N—[2—(7—Isopropyl—Z—methyl—6H—indeno[5,4—d][1,3]oxazol—8—

yl)ethyllacetamide
@]

ﬁk~o N/u\

N H

To a solution of N—[2—(8—hydroxy-7—isopropyl—z—methyl—7,8—
dihydro—6H—indeno[5,4—d][l,3]oxazol—8—yl)ethyl]acetamide (132
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mg, 0.417 mmol) in toluene (4.2 mL) were added p—toluenesulfonic

acid monohydrate (396 mg, 2.08 mmol) and magnesium sulfate (1
g), and the mixture was stirred at 100°C for 1 hr. The reaction
solution was diluted with ethyl acetate, washed with saturated
aqueous sodium hydrogencarbonate solution and saturated brine
and dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure, and the residue was purified
by silica gel column chromatography (NH, ethyl
acetate/hexane=30/70—100/0) to give the title compound (76.1
mg, yield 61%).

ly-NMR (CDCls) 8: 1.20 (6H, d, J = 6.9 Hz), 1.90 (3H, s), 2.67
(34, s), 2.97 (2H, t, J = 6.3 Hz), 3.03 - 3.15 (1H, m), 3.46
(2H, s), 3.56 - 3.66 (2H, m), 5.56 (1H, brs), 7.35 (1H, d, J =
8.0 Hz), 7.41 (1H, 4, J = 8.0 Hz),

melting point: 135 - 138°C (recrystallized from éthyl
acetate/hexane),

MS (ESI+): 299 (M+H),

Elemental analysis: for CigH2aN20:

Calcd. (%): C, 72f46; H, 7.43; N, 9.39

Found (%): C, 72.42; H, 7.54; N, 9.41.

Formulation Example 1

(1) Compound obtained in Example 1 10.0 ¢
(2) Lactose 60.0 g
(3) Cornstarch 35.0 g
(4) Gelatin 3.0 g
(5) Magnesium stearate 2.0g

A mixture of the compound (10.0 g) obtained in Example 1,
lactose (60.0 g) and cornstarch (35.0 g) is granulated using 10
wt% aqueous gelatin solution (30 mL) (3.0 g as gelatin) by
passing a 1 mm mesh sieve, dried at 40°C and sieved again. The
obtained granules are mixed with magnesium stearate (2.0 g) and
the mixture is compressed. The obtained core tablets are coated

with a sugar coating using an aqueous suspension of saccharose,
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titanium dioxide, talc and gum arabic. The coated tablets are
glazed with bees wax to give 1000 coated tablets.
Formulation Example 2

(1) Compound obtained in Example 1 10.0 g
(2) Lactose 70.0 g
(3) Cornstarch 50.0 g
(4) Soluble starch 7.0 g
(5) Magnesium stearate 3.0g

The compound (10.0 g) obtained in Example 1 and magnesium
stearate (3.0 g) are granulated using aqueous soluble starch
solution (70 mL) (7.0 g as soluble starch), dried and mixed with
lactose (70.0 g) and cornstarch (50.0 g). The mixture is

compressed to give 1000 tablets.

Experimental Example 1
Melatonin receptor binding assay
(1) Preparation of CHO-hMelR7 cells expressing human melatonin 1
receptors

A cDNA fragment (SEQ ID NO: 1) encoding full-length of
human melatonin 1 receptors (human MT; receptors) was
incorporated into expression vector pAKKO-111H (former name
pAKKO1.11H; Biochim Biophys Acta. Vol. 1219(2), pp. 251-259,
1994) to give plasmid pAKKO-hMelR7 for animal cell expression.
CHO/dhfr-cells (ATCC, #CRL-9096) were platéd at a concentration
of 0.3 x 10° cells/dish in a 6 cm culture dish (Becton
Dickinson), and cultured under the conditions of 37°C, 5% CO, for
48 hr. The cells were transfected with pAKKO-hMelR7 plasmid DNA
(5 pg) using Cellphect Transfection Kit (Amersham, #27-9268-01).
The transfected cells were cultured in Dulbecco’s modified Eagle
medium (DMEM) (Sigma, #D6046) containing 10% dialyzed FBS
(Biowest, #S5180D), 1lx Non-Essential Amino Acid (Invitrogen,
#11140-050) and 50 pg/mL Gentamycin (Invitrogen, #15750-060) ,
and the cell line that stably expressed the plasmid gene was

selected. By a receptor binding assay using 2-[*°1]
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Todomelatonin, CHO-hMelR7 cell line showing specific binding of

2-[**1] Iodomelatonin was selected from the obtained clones.
(2) Preparation of CHO-hMT2 cells expressing human melatonin 2
receptors

A cDNA fragment (SEQ ID NO: 2) eﬁcoding full-length of
human melatonin 2 receptors (human MT, receptors) was
incorporated into expression vector pCMV-Script (Stratagene,
#212220) to give the plasmid that was pCMV-human MT2 receptors
expression vector for animal cell expression. CHO-K1 cells
(ATCC, #CCL-61) were plated at the concentration of 1.5 x 10°
cells/cm? in a 6 well plate (ASRHI TECHNO GLASS), and cultured
under the conditions of 37°C, 5% CO; for 24 hr. For gene
transfection, solution obtained by blending pCMV-human MT2
receptors expression vector (1.9 ng), Lipofectamine Transfection
Reagent (Invitrogen, #18324-012) (11.3 upL) and Minimum.Essential
Medium Eagle (MEM) medium (Sigma, M8042) (93.8 pL), and reacting
at room temperature for 20 min was added to the cells per one
well. The transfected cells were cultured in MEM medium
containing 10% FBS (Life Technology) and 300 pg/mL Geneticin
(GIBCO, #10131), and the cell line that stably expressed the
plasmid gene was selected. By a receptor binding assay using 2-
[125T] Iodomelatonin, CHO-hMT2 cell line showing specific binding
of 2-['%°I] Iodomelatonin was selected from the obtained clones.
(3) Preparation of cell membrane fraction of CHO cell (CHO-
hMelR7 and CHO-hMT2) stably expressing human MT; and MT:
receptors

CHO~-hMelR7 and CHO-hMT2 cells were plated using:
Cellfactory (Nunc, #170009) under the conditions of 1 x 108
cells/2000 mL/flask. The cells were grown to confluent, and
recovered by the following method. As the medium for CHO-hMelR7
and CHO-hMT2, MEM o, containing 10% FBS and
penicillin/streptomycin was used. 300 ng/mL of geneticin was

added to the medium for CHO-hMTZ.
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Fromthe results of Table 1, it is known that conpound
(1) has superior nelatonin receptor agonist activity..
Experinental Exanple 2 In vitro nmetabolic stability
wastoof/dgssdsr epar ati on of anal ysi s sanple PCTVIPR007/062645

o PR GEECHER HaSt SITERG: Corpas Er o P ar Do Ts 200
mL %Q"Empbgfoﬁ? lr,l g lgo?n Qurl ofokhTa fHRSSphaves bﬁliﬁ'téJEr( p@ﬂam)and
et et s S ST SE LR B, BTk

eéyglwgtg? g{]@ﬂe%salegn )T\}Iﬁ%?{)é(siétseﬁérél Q{ja&wedecﬂ) in et hamiol

tubshospeEt @ @}pﬁ{éps?%#ﬁ 25’8 @g} Xaend %gn 1]9uge<§) a% '1“’%6& rpm
for 10 min at 4°C using a low speed cooling centrifuge (Hitachi,
CE7D2). The supernatant was discarded, the pellets in the four
tubes were suspended in 10 mL of PBS (-), and combined in one
tube (Becton Dickinson, #352070). The mixture was further
centrifuged at 1,500 rpm for 10 min at 4°C, and the obtained
pellets were suspended in 20 mL of ice-cooled homogenizing
puffer [10 mM NaHCO3;, 5 mM EDTA, Protease inhibitor Complete
(Roche), pH 7.4]. The cell suspension was homogenized 3 times
using a polytron homogenizer at 20,000 rpm for 30 sec. The
obtained homogenate was centrifuged (2,000 rpm, 10 min, 4°C)
using a low speed cooling centrifuge. The supernatant was
recovered in an ultracentrifugation tube and ultracentrifuged
(40,000 rpm, 60 min, 4°C) using an ultracentrifuge (Beckman, L-
90K). To the obtained pellets was added a suspending buffer [50
mM Tris-HCl, 1 mM EDTA, Protease inhibitor Complete (Roche), pH
7.4], and the pellets were suspended by pipetting. The protein
concentration of this suspension was measured, diluted to 2
mg/mL to give cell membrane fractions of CHO-hMelR7 and CHO-hMT2
cells. The membrane fractions were dispensed to 1.5 mL tubes
(Eppendorf, #0030120.086) by 100 pL, preserved in a freezer
(-80°C) and used for a binding assay. Protein was quantified
using BCA protein assay kit (Pierce) with BSA as the standard.
(4) Preparation of membrane fraction suspension

Inmediately before use, the membrane fractions of CHO-
hMelR7 and CHO-hMT2 cells of the above-mentioned (3) were
diluted 20-fold with assay buffer (50 mM Tris—-HCl, pH 7.7).
(5) Preparation of 2-['*I] Iodomelatonin solution

2-[1251] Todomelatonin (#NEX236, PerkinElmer) was diluted
with the assay buffer to 400 pM for MT; and 1 nM for MT,.
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15 111), human Iiver mcrosone (manufactured by
XENOTECH, HO0610, 20 ng protein/m) (1 pL), and
purified water (20 pi). NADPH production system 50

woBRbAkssoy- LThDPA- (200 itL), 500 natoill .
G UCose- 6- phosphate (200 [11), 150 unit/ NE: PCT/JP2007/062645

(6) B@hd&g?@ﬁﬁmﬁhgsphSIIG W)2007110808PCTUP2007/ 062645
0 s
DO PRt arer ot ol ik, B2 B lertPhL A L ) B0
addecznztgeelRT%mlwﬁlllonf ( SOBQ)MelénElmP(HYEﬁoaé@?« P gt em
were s ey
Then,ga §EFY 6Wgoun§?VS&&%%%?YSQI&@&H?%glheeﬁaﬁ{t 5000 @

corni ng , and a test
200~ f«mmpcaﬂ ntdqénﬁihaiemééﬁﬁlm)anhasomdatA@@i ofi radded(2po?

p) was_added befor ubat
ut. B HETar MR vgr, SRt e e riTe Sha A Breal BiRaLED
contr‘gleggcgﬁgfpl esdWene meraioudf Mg_'mi:c(rﬁ.,r@@alupnq)n 1031@mm n),
and t he S%%Ce)rnatant S Iate
dilutggd Hhblt D40 teL 18R d9- f"’&fsdag‘s?%t de\ii\lncﬁh purl “wat er
nons;!aer%g@lg: %1%%. %ohhﬁélie‘getc\ﬁ@Snalﬂﬂ yzed byhéiE’L(IheERbﬁibrane
nditions Ins
frac@@méuﬁmenWCEEE 0 pAR, Werfggeﬂ%ﬁ‘ (zr[gﬁ g% "L‘%?W%?ton%n
solutMRhi be phase Ae-hentiadd anﬁﬁatﬁﬁded to each well

acetate:acetonitrile -9:1 Mbile pha B: 10 mmol./ I(_]l
ment rmechibAve dee 8t 8L acBtbH; PFPﬁ%n%f?Q}? BRPOUPT atw:-1E9 out

at 25&[321 g%f‘enzto@ WM ; | EAREr BloHA 8o r 40G BelceChi osha kdt (250-02)) .
(7) Measurement

Using a cell harvester (PerkinElmer), the binding reaction
mixture in each well of the 96-well plate was transferred to a
treated (immersed in 50 mM Tris, pH 7.7 in advance) filter plate
(UniFilter GF/C, PerkinElmer) and filtered. After filtration,
the plate was washed 4 times with the assay buffer, and dried in
a dryer (42°C) for 2 hr or more. 25 pL of a liquid scintillator
(MicroScint O, PerkinElmer) was added to each well of the filter
plate after drying, and the luminescence of scintillator was
measured by TopCount (PerkinElmer) for 1 min.

Specific binding is a value obtained by subtracting
nonspecific binding from the total binding. The binding
inhibitory activity of the test compound is shown by the ratio
of the value obtained by subtracting the measurement value when
the test compound was added from the total binding, to the
specific binding. The compound concentration (ICsp value)
showing 50% of binding inhibitory activity was calculated from

the dose reaction curve. The results are shown in Table 1.
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Time (m n) Mbile phase B (% 25025 8.5100 12. 5100
19.5125 1725 (term nation) so (3) Data anal ysis and
results Elimnation percentage was dotem ned fromthe
di fference in the unchanged conpound peak areas before

VRI20f 148808t he start of the reaction,

on the reaction tine and

nor mal i zBET/HREEP62645

201) 71148808PCT, QP20071062645 ni-cfosane
Concert r aEX&¥YE and Vhe (&C101 ithat | of? aE&5 VP r i|ng)
was cal cgcaPedRdThe results are shown in JFal-sie2.
Tabl e |2 3 Ft om t hB-32sul t sl of _Tabl 79’ it lis
known [t hat cbnpound (1) h&$8super| or neaBlic
stabillity. 5 This 8pphicatibn is Hadéd on
appl i dation &No. 2006-168503% ¢ fil|ed in0%34pan, e
conterits of ahich are i n6okdorated hereintd by
refergnce. d. A conpound.8®presented by-Bhe fornul a:
whereiln R (ith (a) 01_6 abkyb, (b)|02_6 &.Bényl, (|c)
C2_6 gal'kynyhiz (d) 03_6 cydsoal kyl |or (e)0.C8. 14 arjyl,
each gfwhigh optional Ty hgs 1 to|5 substiéuents
sel ectedfrgnrsnhsyituenyg, ggoup Al 40 (idg.psam no
opti onatry f@aving I or Zysggsstituents selegeded friom
(a) Cl-6—alky—(b) Cr_6 qikenyt, [(C) CZgbzal kyny| ,
(d) cygetoal ';1)7} and-{e)—Co-ptA aryl | eachgofgwhi ch
opt i onaH-y ”fés I-to-5-—sufstituents setegiegg from
subst i tuent Froup— 0.038 0.12

21 19 . 8.5

22 0.36 0.41

29 0.66 0.75

38 0.54 0.28

43 0.25 0.77

45 0.095 0.14

From the results of Table 1, it is known that compound (I)

has superior melatonin receptor agonist activity.

Experimental Example 2

In vitro metabolic stability test

(1) Preparation of analysis sample

The necessary amounts of the analysis samples were

prepared at the following composition ratio.

Test compound mixture: 0.1 mol/L phosphate buffer (pH 7.4) (41

pL), control microsome (manufactured by Gentest, human

lymphoblastoid cell-derived control microsome, 10 mg protein/mL)

(8 uL), and test compound 0.1 mM methanol solution (1 pL).

Microsome mixed solution: 0.1 mol/L phosphate buffer (pH 7.4)

(9

pL), human liver microsome (manufactured by XENOTECH, HO0€10, 20

mg protein/mL) (1 pL), and purified water (20 pL) .
NADPH production system: 50 mmol/I, B-NADP+ (200 pL), 500 mmol/L
Glucose-6-phosphate (200 pL), 150 unit/mL Glucose-6-phosphate
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(iii) (1) hydroxy, or (2) (a) Cl_6 al koxy, (b) 02-6
al kenyl oxy, 45 (c) C2_6 al kynyl oxy, (d) C3-6
cycl oal kyl oxy or (e) C6-14 aryl oxy, each of which
i 0 ly has 1 to 5 suhstituents sel ected =
w@ﬁ%‘g?{é?ﬂgem group A or (iv) a5- to 14- neﬁ%ié/?%?gWﬂ@@:
dehydb@cﬁ@{a@éycmbo gL oU D donbai hiMufl2belsimdes andcprhidiieat om
% hetero atonms of one or two kinds 2Q sel ected
waterg | ‘rﬁléﬂﬂltrogen atom an oxygen atom and a sul fur
(2) RakemMorwtieeh optionally has 1 to 5 substituents

sel ected from substi tuent p
hifdr e afigmtd (??iu%f-% Bge@aﬁo% ﬁé?fﬂ? .FBI(O(’L)C@E)O“
systefil Iﬁﬁ/d) , lI() bye02- z@ec)Iueégdlfimw didens€A ab ks weld) o3 |@6
cl oa e ar 0
well ﬁi%t% Fé%’@ gaﬁit | CUSHES) e ect eggg}:o!fﬁ% ‘ﬁ{& &gge{ﬁt%@ {36
pr) wdb O, ACEVIn BN QQDanﬂlMMsha&déd]hbﬁmreZStart of
substituents selected from

incubgtkemyatl 370€)01cE %6 TaPk yAYEL t@dyl’t‘i?%ﬂp&% 88%%%? aé‘ﬁ‘d
afterd 8ho@hthbnar Yine 8aciur@fl ewhivete m@hmmah@gd higs 000t opB, 10
substituents selected from suhstit uen% ppéate(v}}

min) ,( #pd R GAPETBRERDY Was) JETPRI%K R
a ¢ 721 cal kYRY %Y rikd) ﬁe%;G(lOO HL)
apout Ilbﬁg}ﬁlf %ﬁyjo%y%%%& e— 14 arylglgaérxyl eavéh of which
90 plophexmm IWShaQalymfiBDYs@%@rtuents sel ected from
ehipckoupsA, or (vi) (1) mercapto, or (2) (a)
HPLC %Hgg’éﬁyuh.o (b) C2 6 10 alkenyithio, (d) C2 6
a|1mynym¢ntd S@dJHaQBUGL@;pé’PoaI kylthio or (e) C6_14
thio, | Ly fagml &
stl Eb“”imt uénts seFPect fl\&rbgm gggﬁt i tuent grghjfLfb i S
(iMpbalbymiramed | atl@mm@@l/ﬂs a(nrnpymerb)a%faéeaﬁﬁﬁom(t&)lle
C2_6 al kenyl, (cLgC2_6 alkynyl, (d) C3_6 cycloal kyl or
(e) C6_16 aryl eac ~of which optlonally has 1 to 5
Subst LEus s S8l @6t Buo AlprrEabEEn: tanetetgr aaptanl txiils
an oxygen atom or_lagsulfur atom mis 0, 1 or 2; 20
ring Ais a 5-nenbéfed ring optionally haying 1 or 2
S i sivi tareaaiSL erJ/enhed froma hal ogen atom (ii) (a)

1 I k kenyl ,

c 6 g Xemp ture 48&:8 y (c)
Detection: UV (250 nm)
Gradient:

Time (min) Mobile phase B (%)

0 25
8.5 100
12.5 100
12.51 25
17 25 (termination)

(3) Data analysis and results
Elimination percentage was determined from the difference
in the unchanged compound peak areas before and after the start

of the reaction, normalized based on the reaction time and
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al kynyl, (d) r cycl oal kyl or (e) C6_14 aryl, each

of which optionally has 1 to 25 5 substituents

sel ected from substituent group A, (iii) am no

optionally having 1 or 2 substituents selected from

W) 20011488081 kyl , (b) C2_6 al kenyl, (c) C2_6 alkGiipR(07/062645

; r i | rat@aCd /@ n Wb Clvas

nuﬁ%%%?%%éﬁf§¥%%gg&g¥g'%ﬂghgg%ituen%§t§g¥é€tedqf/on1nﬂjp
calsubstéd ueMhegreaplits B@ Ehoyn (i) TRpdeoxy, or (2) (a)

Cl_6 al koxy, (b) C2_6 al kenyl oxy, (c) _

al kyl I VIOXV, (d) C3-6 cycl oal kyl oxy or (e) C6-14

arliaoxyY, each of which 8pgti®oially has 1 to 5

substi t uents gehbgpi£d fram alatichueategioup A (V)

(1) ner capf 0, - Ok i () CliG/dikylkbhi o, (b) C2-6

al kenyi t hi o5 (d)1£27 tkynyitiy g, (d) 08_6

—_a d

E- 1.4_ ar yz_'l6h| o—each of which

)

b ) S ) B p W o o}

O D d

(4]

cycl oal kyi ﬁiu&ii(c)
1 hac 1 PR et " n 1
opti onal | y—has Ldo—S supstrtuents—serec ed from
i OO AN and o HEH P = +
subst i t uent—gredp—A—anrt—5—Nri & 5—to 14- menber ed
nr:z-"\ cont ni—n %\.n(\i Al
UI_\J \>J fll

het erocycl ¢ ,zngnues aicar bon at om
1 to 4 hetero-atohs- two—ki-nds—sel ected from
5 a. nitrogen atom an oxygen atom and a sul fur atom
whi piq a Rosubst. ct@pholinamz
subﬁ?@u%%%%%%%ggfl gﬁra"lené' Bp?slgaq%-%@n‘ggégd ?l?)ng no
haopuipenadt yndtadoigclsbabiskisgti t uents sel ected from
(i) a hal ogen atom (ii) (a) 01.6 alkyl, (b) C2_,s
al kenyl, (c) 02_6 al kynyi, (d) C2_6 cycloal kyl or (e)
06- Thiar ybplizohcof ivhbadedpni aprlicaties Mot 02406168518
. substituents sel ected 0 itue hel b
e R e it v e W e
by foe@aréage C1_6 al kyl, (b) C2_6 al kenyl, (c) C2-6
al kynyi, (d) cycloal kyl and (e) C6_14 aryl, each of
which optionally has 1 to 5 substituents selected from
suhstituent group A, 20 (iv) (1) hydroxy, or (2) (a)
Cl-6 al koxy, (b) 02-6 al kenY1OXY; (c) C2_6 al kynyl oxy,
(d) C2_6 cycloal kyl oxy or (e) C6-14 aryl oxy, each of
whi ch optionally hasubstituents sel ected from
substituent group A, (v) (1) mercapto, or (2) (a)
Cl,6 al kyithio, (b) 02-5 25 al kenyithio, (d) 02_6
al kynyithio, (d) 03.6 cycloal kyithio or (e) C6-14
arylthio, each of which optionally has 1 to R
snbstituents sel ected from substituent group A and
(vi) a 5- to 1l4-nenbered heterocyclic group
containing, besides a carbon atom 1 to 4 hetero atons
of one or two kinds $0 selected froma nitrogen atom
an oxygen atom and a sulfur atom which optionally has
1 to + substituents selected from substituent group
13; ring Cis a 5-nenbered ring opt gaily having 1 or
2 substituents selected from

o

T @

i
T
n
L]

[©)

T L A\ ni
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(i) a halogen atom (ii) (a) Ca_6 alkyl, (b) C2_6
al kenyl, (c) C2.6 al kynyi, (d) (73.6 cycloal kyl or (e)
C6_14 aryl, each of which optionally has 1 to 5
substituents selected from sul bstituent group A,
(iii) (1) hydroxy, or (2) gﬁ%%§g_6 al koxy, (b) C2_6
al kenyl oxy, (c) C2_6 al kyn , (d) CO36
cycl oal kyl oxy or (e) C6-10 aryl oxy, each of which
optionally has 1 to 5 substituents selected from
lsuPoSPTMPoeR @Weﬂll'—edaﬁﬂ the vjoramsas o 14- nenber ed
het erocyclic group containing, besides a carbon atom
1 to 4 hetero atons of ne or two kinds selected from
a nitrggen at& an ox en atom and a sul fur atom
A P%) RD substituents selected from
g ' -group Ej and shows a single bond or a
ubte bo-o, or a saRP t hereof, substituent group *
gﬁn atom (2) nitro, (3) cyano, (4) C1-6
o ally having 1 to 5 substituents sel ected
om a hal ogen atom nitro, cyano, hydroxy,
optional ly hal ogenated Cl1-6 al koxy, am no, nono-Cl...6
wakkghiam no, al kyl am no, carboxy, C. al kyl-carbonyl,
gl 6 al koxy-carbonyl, carbanmoyl, nono-Cl_6
Ral¥§1 - car barmoyl , di - C15 al kyl - car banoyl , C6_10
§5y|afaéf9WQMbﬂ.CQk§OC9FY£1k&§pﬂO QIYKQ&yaQRQnyl (d) Cig
optionally 25 halogenated c1 aIkyI-carbonyIanlno
cyBloglyl 10r afg)l CGopii ansl | yedvaviafgWhich SPEupRLHtdMS 1 to
<S¢ ed froma 0 Y, dr oxy,
Pﬁ%%a??en%alod%%hggggﬁﬁk gh?%%%&ﬂggflonax1gy
B@ b ogread esb €lorta 1ahk Gy ingni noy stmbiﬂlﬁhents selected from
alk | am no, al kyl ani no, carboxy al k carbo
1-al RBYL caortyts, 2¢kPB%HDY € rﬁfn@ %‘f W) e
aé'f?&' | é‘{-}bﬁ“% 1R iany bpeaoha lhas 1 to
g%E%%fﬁ¥P Cﬁeﬁokéryloxy and gb%?%nally hglogeng?%d
5C§:u5saiw¢mtas e cridn g rom S(ﬂa$th§ﬂd¢@5<y9roqp7)?¥ 7/ 3

ShELt PG i L8 37 0 Bl Sk S Lo, fBoaony,

(eyango, avenexoxyoptidnat lychal sgeopt@d: o2l. @) aldggxyqryloxy,
am no, nono-Cl alk | am no, al kyl ami no, carbox g
eapky@f c‘a*ﬂmwptl@ﬁalémmang EQr hoRYPSt B electe from

ar , al kyl - carbamoyl, CG . 10
SQ?%? car t%%hﬁg) aryI C6..10 aryloxy and

(opi | @anat | yo hed -ogenstred ﬁégeratkylicagtmmgdQﬂﬂﬁﬁinineg)

CE, 10 arylo optionally having 1 to tltuent
begldet )y ‘?"ﬁ#ﬁ% a4ea1- og}e% a? h’?gﬁW r%torﬁ/ (?1? Wdroxy SCWO SRgs
sOPLECRQ! FYohal aganalre Gof, abKYbxy§h i £ lahd a sulfur

hal ogenated Cl1_6 al Koxy, am no, nono-Cl_5
atbRy | dm o, mmmmwoha@aﬁbéseyS eubst hr gt fdGRped from

1 alk car banoyl, nono-cl_6
@Pﬁ}%%er ?‘ﬂ - car bamoyi, CG, 10 aryl -carbanoyl,
rRC.i6 10

(i) a hydrogen atom,

(ii) a halogen atom,
(iii) (a) Ci.6 alkyl, (b) Cs.¢ alkenyl, (c) Ci.s alkynyl, (d) Cs.e
cycloalkyl or (e) Ce.14 aryl, each of which optionally has 1 to

5 substituents selected from substituent group A,
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15 aryl, C6_30 aryloxy and optionally hal ogenated Cl1_6
al kyl car bonyl am no, (10) fornyloxy or ClL_6
al kyl - carbonyl oxy optionally having 1 to 5
substituents selected froma hal ogen atom nitro,
n d genated I
A B o B Y 1 o o Kt - mons? élected from
(m)n@q_QlaBklal kyl@mQia, adkkygyam ho), Qéad‘ kadkyfny(]:l 6d) Ci.e

S T o T B O 881 BTy s 1 <o
sakyibs € aF BaADY | ge LRt EQ &k¥h, s@sﬂ@tu@éﬂd @%L@ﬂ@
optionally hal ogenated C1_6 al k I-carbonlamno 43
(Vil) 1rohy %leclar%n(ﬁl )oxX§) oft-k P hahl n§2b pekenyloxy, (c)

Eano M BBy B P anat Py U aRE e & &t iffyiony. each

ooiptnhd)nhl bytimha)]g]q,n ai=ed 1Cto 65 asldoxtyi twam s sefernoe@l £ bom
al kyl. am no, | am no, carboxy, Cl..6 alkyl-carbonyl,

s@ps 15P?’6§<y9’6%ﬁ%&1ylor car banoyl, mono- Cl-6

@ikyl1¢an o Aldwl(=ganhameyl aﬁ\%rl]@n%f yl(pgaebanoyl
C6_10 aryl, 10 aryl oxy and opti onal | haI ogenat ed
atkeBy atkyd - céd) bcsfhyd aﬂckmyltimz@ cetodeys CYC(19§)ngYth$<P or (e)

Cséfe:¥ﬁ%§ykyl 88h ?oalﬂ§5 :ﬁ€¥%ﬁ 119 iagu b%é %Lgﬁgéiltuents

Fom-a gen cyano, “hydrox

sepétosal fyorhaémwﬁamgﬁt%rﬁuplkpxy, am no, nono- Cl 5
al kyl am no, al kyl am no, carboxy, Cl1_6 al kyl -carbonyl,
RC11% 5 al koxy- carbonyl, carbancyl, nono- 05

bk¥|h§@fmyg_bonﬁ|&y| car banmoyi, C6.,10
aryl - car barmoyi, C6_10 aryl, C6 10 aryl oxy and

mpi i 6anl ¢1ys f@”@l}end'bédcﬁl @1]&1311@11- car)béhyd adkmoyl, (1d) Cs-e

CERAETHERATE ) CeredurY bim S Hal g bR LS oRpCAPPPLY has 1 to

5C¥aPst NiyEy , sd1@ @Rl @@ainl yubst dgenat ef-dSh 6 ;al kyl ,
optional | y- hal ogenated Cl-5 al koxy, am no, nono-Cl.5

Xawyaran@m%n IdHEioF0 2 EdLBBXy2t @R 6 al kyl - car bonyl ,
C% 6y al k -£ar bonyl, carbanoyl, nono-Cl.5

T?y? car anoyl , al kyI carbarmyl, C6_10 aryl - car banoyl
rOhg 18 myci 5-®ﬁanik&mdyhrdmg aptiopdl bndidwinwmllogenat ed

16a| 5: lam no, (15) G ..6
S‘&P%Ek’ﬁfu ofr?;‘:ﬁ cd:ﬁ%l %ﬁﬁ ly having 1 to 5 substituents
§)9I§qtl£fbgérprgt%nhal ogen atom nitro, cyano, hydroxy,

tionally hal ogenated C1_6 al koxy, am no, nono-Cl. 45

a ky(%t)m%oa 2L arfoho C2-c 22 Bessy 1 O (B &lkey PLERPBONY() Ca-e

g%%g?ﬂlﬁbaméq rb%’al%%%?%gg& army?Pgé%%i]Gly has 1 to

5 asybs ety Ise1@Gtdd aryh, sWbsdOtwryt [(Puand
opt| onal Iy hal ogenated 01.6 al kyl -carbonyl am no,

Certh 2 QR edar bRV pt | Shat | SR T ¥ geatetta
£84RSIA) UGN 21%9h6CYBY ELOM ALY LIS AN alkihoL, (4) Csue
c;gfgg&kyl and (e) Ce¢.14 aryl, each of which optionally has 1 to
5 substituents selected from substituent group A,

(iv) (1) hydroxy, or (2) (a) Ci-¢ alkoxy, (b) Cz.s alkenyloxy,
(c) Ci6 alkynyloxy, (d) Ci.¢ cycloalkyloxy or (e) Ce¢.14a aryloxy,
each of which optionally has 1 to 5 substituents selected from

substituent group A,
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25 hydroxy, optionally hal ogenated Cl. G al kyl,

optional |l y hal ogenated 01-6 al koxy, am no, nono-Cl..5

al kyl am no, al kyl am no, carboxy, 01 6 al kyl -carbonyl,

Cl. 6 al koxy-carbonyl, carbanoya, nono-Cl_6

@) kyhy cREhamYY %xkyb*; cagbappy! al@ﬁitlﬂcﬁlf Yy ceg harmoyl

06 10 aryl, C6_10 aryloxy and optional |y halogenated
aGKGGYétky¢rcb#bdhyiaﬁkmoyltblﬂ) b@rﬁhmDFWClO€18ylthlo or (e)

nono- C al k opt.i.onal aV| g
Cgdbstit %ﬁ%hc’ éSFec? d%$¥o £ U &&én %Fog]t%i%rﬁé%Stltuents
seyanoed hyeswxsubsafittuenal byolipl agenat ed 01. 6 al koxy,
anlno nono- Cl. .6 209 _ al kyl am no, al kyl anmi no, carboxy,

(¥3) 6aa§ky¢oC%%fﬂﬁﬂﬂereélhﬁtﬁrﬂ%ﬁ91%%ﬁ56ﬁ¥1CO@&PBQHB?!
bggﬂeegl 6l g%@hPaEDXB 4Chétefa-éﬂéﬁe d¥369@”8¥|two kinds

6 aryl - car bamoyi , 0 aryl .0 aryl oxy and
SQQECOQGIf?mgaiFgenaged éﬂoﬁ a&ky¢xmanb@nymanndoa stuifur
a y V|n
LR o S SRS R bop e getéa’erom

sGpatotudydrepdup thlonally halogenated Cl 6 alkoxy
am no, nono- Cl alkylanlno al kyl am no, carboxy, Cl 6

rARGyB- b%r%oﬁwyneml@resl ALREXYPEHPRRNYY  NavaSadofF, 2

gaag: ri |, 10 al kyl -car banmoyl, C6_10
82?5 car banoy ég%d gggﬁyl C6_10 aryl oxy and
mptaohnaldagerhadumgenat ed CL 6 al kyl - car bonyl am no, (20)

(§8hsta g saa)é%aig?ty%aoﬁ%%@%ﬂav 19 Cem SaRvpEl, (@ Ca

c9&@6@1k$ydfxoxoé 2 onafl y é%ﬁ:'rpgﬁn&hﬁéhcéptl@hMy has 1 to
option hal o nated Cl-6 15 al koxy, am no,
5 ndnes mtlﬁr&%ﬁ%ﬁcﬁ@dalf K9 afilpet 1 e bo )QFOU(BlAG

| - I I
fiky fﬁé’#ﬁ?ﬁoﬁéé#g ﬂgb?éé| a§Pcar%%ﬁﬁg%€a%gg¥ 8e1ected
fﬁ:bryl éa:)ardaammlkylofi (b0 aj. ylalm_sﬂ) afo)l axys anitynyl, Cs-6

tlonally haI enat ed Cl 6 al k Icarbon | anj no,
03(5 ?g) Cron AR 6 SAKY 4R p?PBh%‘T“'I‘ilY Hastl te

5h§v¥]bé‘t91t]uér9:§ s%lil%%ttbtiug%ﬁ sehbsei ekt opig) @agen at om
nitro, cyano, hydroxy, optionally hal ogenated 01.6

aVkoky Iyrdraxy nowo-(€1 6ablgykaﬁﬂﬁ@qnaIRVIéhnnélkenyloxy,

car Cl aIkyI r honyl| 1 | koxy-car

R Rl e s S T el Bl o
eﬁh 18F amyl cic apramapalyChad 01 akyl 5 ézﬁas:lﬂlta;reyit@xyseaadted from

optionally hal ogenated Cl1_6 al kyl - carbonyl am no, (23)

SypsteIt eI} 1I8119%A Ao optional |y having 1 to 5
@Fb§fltﬁ5¥gé§to, or (2) (a) Ci.¢ alkylthio, (b) Cy

alkenylthio, (d) Cs.¢ alkynylthio, (d) C;.¢ cycloalkylthio or (e)
Cs-14 arylthio, each of which optionally has 1 to 5 substituents
selected from substituent group A, and

(vi) a 5- to l4-membered heterocyclic group containing,
besides a carbon atom, 1 to 4 hetero atoms of one or two kinds
selected from a nitrogen atom, an oxygen atom and a sulfur
atom, which optionally has 1 to 5 substituents selected from
substituent group B;

ring C is a 5-membered ring optionally having 1 or 2

substituents selected from
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sel ected froma hal ogen atom nitro, cyano, hydroxy,
30 optionally hal ogenated Cl1-6 al koxy, am no,

nono- C, _E, al kyl am no, al kyaam no, carboxy, Cl 6

al kyl -carbonyl, Cl1_6 al koxy- carbonyl, carbanoyl,

ar banoyl , carbanoyl, 06_10
ary? cakg%noﬁgonp C6_10 aryl oxy and optionally
(hab ogehaqfled 0ky8-, abkytz eaBanytlanm (oo, C2Q3alky2A), 3td) Css

ered cycl]ic am._no op cont.ai ni
kEaPalETD S s S Sae e shtnt dm iy ‘élas 1 to
shetBE o1 At sRl1ected Erem suphditQEenr gl AN oxygen
atomand a sul fur atom which optionally has 1 to 5

(éab?st (+udntdraat eered2t réﬁﬁ Lhalddgervat R Ri-srdtkenyloxy,

Pt y%t@ | kyl ,
tl%)ﬁ H§ ﬁ 10 énathgd joil C%Q%ﬁ%?{% G- (??rgn%ﬁy agyloxy,
eatkybﬁnwmraldgtllmnammy kas bbxyo E(Zbl.ﬂivsatllkyabntarb@lwd:t;ed from
al koxy- car bonyl, _carbanoyl, nono-C3"6

S‘&]P%Jr'%‘é?rb%rﬂﬁﬂwalp‘kyﬁ Bar banoyl, ©6_10 aryl - car banoyi,
(£6y 19 40 @f Wla-nfdfindPedr it OXYocRPL tl(_o@ﬁlolu% aaheg@ﬂﬁﬁgzd

Cl 6 al kyl carbonyl am no and oxo,
baskg¢s cardsoidramtnn  opt t@nﬁhlm@tmua\’c@mf pé 9ne or two kinds

séfgééeéQF tS Sﬁl%%tsona ?y ha oge %%gh Qhﬁrg sulfur

aedamnouhimmrgﬁho&amyahkgl BN add@dtamuemscaebecxyed from
Cl..1 al kyl-carbonyl,Cl 6 al koxy-carbonyl, car bam)yl,
S%%'bl@ierﬁt AMeyP. Ear BAfoyl , al kyl - car barroyl C6- 10 °

: 0" r a t I

hal ogenat e%%%ﬁ%fé ykhyrllé:gc%r %o%ﬁlf%%enﬁgngg 69% éaﬁtzg'here()f
s@ioTyiGiergy gBomenBer ed het erocyclic group opt| onal |y
(gor}téaj[ ni q? tbesl des a carbon atom 1 to 3 hetero atons

el &t FroM'd nitrogen atom an oxygen atom and a
(suldigrat om which optionally has 1 to 5 substituents
sel ected froma hal ogen atom nitro, cyano, hydroxy,
(Dbt 1y hal ogenated C1_6 25 al kyl, optionally
loge Y

(Dl coEnaied CholoRbioy e IPI0uEhe uene colcoted
from a halogen atom, nltro cyano hydroxy, optionally

halogenated C;.¢ alkoxy, amino, mono-C;.¢ alkylamino, di-C;¢
alkylamino, carboxy, Ci-s alkyl-carbonyl, C;.¢ alkoxy-carbonyl,
carbamoyl, mono-C;.¢ alkyl-carbamoyl, di-C;.¢ alkyl-carbamoyl,
Cs.10 aryl-carbamoyl, Cg.10 aryl, Cs-10 aryloxy and optionally
halogenated C,.¢ alkyl-carbonylamino,

(5) Cs-10 aryl optionally having 1 to 5 substituents selected
from a halogen atom, nitro, cyano, hydroxy, optionally
halogenated C;.¢ alkyl, optionally halogenated C;.s alkoxy,
amino, mono-C;.¢ alkylamino, di-C;.¢ alkylamino, carboxy, Ci.
alkyl-carbonyl, C;.¢ alkoxy-carbonyl, carbamoyl, mono-C;.s alkyl-
carbamoyl, di-C;.s alkyl-carbamoyl, Cs.10 aryl-carbamoyl, Cg 10
aryl, Ce.10 aryloxy and optionally halogenated C;.¢ alkyl-
carbonylamino,

(6) hydroxy,
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al koxy- car bonyl, carbanoyl al kyl -carbanoyl, C6-10
aryl -optionally hal ogenated 30 (28) nercapto, (29)
Cl1 0 alkylthio, (30) C0_10 arylthio, (71..6

al kyl sul finyi, (32) C6_10 aryi suifinyl, (33) C1_6

al kyl eul famyl o i34 C6_10 aryl sul fonyl, (35)
(SLI 1a?myllglnl( Sl’qéa) J'm) 0-Cl_6 al kyl sul fanoyl, and (37)

(8 - Cils Galitckyyt syitfiameyily sabsig tudmt SgsubptBrugénys selected
(1h 00RO (2 oR 20l el SRBAL) GBefl )

hal kgaydted @), Ca1kdxql ahkiho, (MIndC@; 10 aakylam{8p, @i-&
ai#&ﬁé%@g%gdégﬁxgga18L3rg{£; lcégégx}SrQXL g&kgi?f%arbonyl,
carbamoyl, mono-C;¢ alkyl-carbamoyl, di-C;.¢ alkyl-carbamoyl,
Cs-10 aryl-carbamoyl, Ce.19 aryl, Cgs-19 aryloxy and optionally
halogenated C;.¢ alkyl-carbonylamino,

(9) Ce-10 aryloxy optionally having 1 to 5 substituents selected
from a halogen atom, nitro, cyano, hydroxy, optionally
halogenated C;.s alkyl, optionally halogenated C;.¢ alkoxy,
amino, mono-C;.s alkylamino, di-C;.¢ alkylamino, carboxy, Ci-s
alkyl-carbonyl, C;.¢ alkoxy-carbonyl, carbamoyl, mono-C;.¢ alkyl-
carbamoyl, di-C;.¢ alkyl-carbamoyl, C¢.19 aryl-carbamoyl, Ce.1o
aryl, Cs.10 aryloxy and optionally halogenated C;.¢ alkyl-
carbonylamino,

(10) formyloxy or Ci;.¢ alkyl-carbonyloxy optionally having 1 to
5 substituents selected from a halogen atom, nitro, cyano,
hydroxy, optionally halogenated Ci.s alkyl, optionally
halogenated C;.¢ alkoxy, amino, mono-C;.¢ alkylamino, di-Ci.¢
alkylamino, carboxy, C;.¢ alkyl-carbonyl, C;.¢ alkoxy-carbonyl,
carbamoyl, mono-C;.¢ alkyl-carbamoyl, di-Ci.¢ alkyl-carbamoyl,
Cs-10 aryl-carbamoyl, Ce.10 aryl, Ce.10 aryloxy and optionally
halogenated C;.¢ alkyl-carbonylamino,

(11) Cs-10 aryl-carbonyloxy optionally having 1 to 5
substituents selected from a halogen atom, nitro, cyano,
hydroxy, optionally halogenated C;.¢ alkyl, optionally
halogenated C;.¢ alkoxy, amino, mono-C;.¢ alkylamino, di-Ci.¢
alkylamino, carboxy, Ci.¢ alkyl-carbonyl, C;.¢ alkoxy-carbonyl,
carbamoyl, mono-C;.¢ alkyl-carbamoyl, di-Ci.¢ alkyl-carbamoyl,
Cs-10 aryl-carbamoyl, Cs.10 aryl, Ce-10 aryloxy and optionally
halogenated C,.¢ alkyl-carbonylamino,

(12) carboxy,
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(11) C6_10 aryl-carbonyl, (12) fornyloxy or Cl1_6

al kyl - caf nyl oxy, (13) CG 10 aryl - carbonyl oxy, (14)
carboxy, (15) Cl1_6 al koxy-carbonyl, (16) C7_12

aral kyl oxy-carbonyl, (17) carbanoyl, (18) oxo, 25 (19)

(AT Bt 25 o Eﬁﬁézég B no@‘?roﬁ?/oﬁ’)g’*ﬁg L to s
Sgbgfﬁté?e”ﬁ’a?@mfdmgﬁdagﬁaﬁﬁ? g Yl
THEPEEE OB i) e P eB TS it t G oAtinf . (irCi-
aakgma@moa S d U 2akoMbm¥hb Cheopdd-gnald,y, Bagyl-&€rSonyl, Ci.6

stituents selected froma hal ogen atom nltro

agirany; Cagleprdy, GERoRYLl ymoRg- Cmalﬁé@damb@mozl di-Ci6
STt Gy PRARTEL o SLBREICLAA,C1C 8 2R, amyiony
aalikgspt tamdbhy |halchehaabBORY. ¢ calmmarbmyhammylb

ﬁ F §§¥@gﬁﬁypgkcgﬁgfqg liéﬂ§§ arbano? t C? %§Eﬁ uents

a yP8xy, “9 G4F

sbakbegenat £sh Gl 1B 1dlgevl a%ﬂaonﬁi@m nQ:y%ﬁ’ﬂ),OWdroxy,

(25) C1_3 al kyl enedi oxy, (26) hydroxy,
optionally halogenated C;.s alkyl, optionally halogenated Cig
alkoxy, amino, mono-C;.¢ alkylamino, di-Ci.¢ alkylamino, carboxy,
Ci-¢ alkyl-carbonyl, C;.¢ alkoxy-carbonyl, carbamoyl, mono-C;.g
alkyl-carbamoyl, di-C;.¢ alkyl-carbamoyl, Cs.;0 aryl-carbamoyl,
Cs-10 aryl, Cs.19 aryloxy and optionally halogenated C;.¢ alkyl-
carbonylamino,
(15) Ci.¢ alkoxy-carbonyl optionally having 1 to 5 substituents
selected from a halogen atom, nitro, cyano, hydroxy,
optionally halogenated C;.s alkoxy, amino, mono-Ci.¢ alkylamino,
di-C;.¢ alkylamino, carboxy, Ci.s alkyl-carbonyl, C;.¢ alkoxy-
carbonyl, carbamoyl, mono-C;.¢ alkyl-carbamoyl, di-C;.s alkyl-
carbamoyl, Ce 10 aryl-carbamoyl, Cs.10 aryl, Ce.10 aryloxy and
optionally halogenated C;.¢ alkyl-carbonylamino,
(16) Cy.1, aralkyloxy-carbonyl optionally having 1 to 5
substituents selected from a halogen atom, nitro, cyano,
hydroxy, optionally halogenated C;.¢ alkyl, optionally
halogenated C;.¢ alkoxy, amino, mono-Cj;.¢ alkylamino, di-Ci_g
alkylamino, carboxy, Ci.¢ alkyl-carbonyl, C;.¢ alkoxy-carbonyl,
carbamoyl, mono-C;.¢ alkyl-carbamoyl, di-C;.¢ alkyl-carbamoyl,
Cs-10 aryl-carbamoyl, Cs-10 aryl, Ce.10 aryloxy and optionally
halogenated C;.¢ alkyl-carbonylamino,
(17) carbamoyl,
(18) mono-C;.¢ alkyl-carbamoyl optionally having 1 to 5
substituents selected from a halogen atom, nitro, cyano,

hydroxy, optiocnally halogenated Ci;.s alkoxy, amino, mono-Cig
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(27) nitro, JO (28) cyano, (29) nmercapto, (30) sulfa,
(31) suifino, (32) phosphono, 15 (33) sul fanovl (34)
nono- C1_6 al kyl sul fanoyl, (35) alkyl sul farmoyl, (36)
Cl1_6 alkylthio, (37) C6_10 arylthio, 20 (38) Cl1_6

aakl Yh&uhdi nyd o (3K aﬂa@n@r Y&ﬂﬂ)é)&j{‘yl@l {49k gc&rbonyl Cig
g |sulfony| and gﬁ 10 aryi sul f onyl E
aébﬁﬁﬁuﬂ@rbﬁnxﬂéHQﬂrbamWMﬂchm©30r©pce%@hﬂe@ampamhfl di-Cy
a&Q&TUEQrb§%£§1j'I§4_ gﬁ&fdégrbamoyl Ce-10 aryl, Ce.10 aryloxy
and optionally halogenated C;.s alkyl-carbonylamino,
(19) di-C;¢ alkyl-carbamoyl optionally having 1 to 5
substituents selected from a halogen atom, nitro, cyano,
hydroxy, optionally halogenated C;.¢ alkoxy, amino, mono-Ci.g
alkylamino, di-C;.¢ alkylamino, carboxy, Ci;.¢ alkyl-carbonyl, Ci.
alkoxy-carbonyl, carbamoyl, mono-C;.¢ alkyl-carbamoyl, di-C;_g
alkyl-carbamoyl, Ce.19 aryl-carbamoyl, Ce.io aryl, Cs.10 aryloxy
and optionally halogenated C;.¢ alkyl-carbonylamino,
(20) Cs.10 aryl-carbamoyl optionally having 1 to 5 substituents
selected from a halogen atom, nitro, cyano, hydroxy,
optionally halogenated C;.¢ alkyl, optionally halogenated Ci_¢
alkoxy, amino, mono-C;.¢ alkylamino, di-C;.¢ alkylamino, carboxy,
Ci-6¢ alkyl-carbonyl, C;.¢ alkoxy-carbonyl, carbamoyl, mono-Ci_g
alkyl-carbamoyl, di-C;.¢ alkyl-carbamoyl, Cs.1p aryl-carbamoyl,
Cs-10 aryl, Ce¢.10 aryloxy and optionally halogenated C;.¢ alkyl-
carbonylamino,
(21) amino,
(22) mono-C;.¢ alkylamino optionally having 1 to 5 substituents
selected from halogen atom, nitro, cyano, hydroxy, optionally
halogenated C;.¢ alkoxy, amino, mono-C;.¢ alkylamino, di-Cig
alkylamino, carboxy, Ci;.s alkyl-carbonyl, C;.¢ alkoxy-carbonyl,
carbamoyl, mono-C;.¢ alkyl-carbamoyl, di-C;.¢ alkyl-carbamoyl,
Ce-10 aryl-carbamoyl, Ce.1p aryl, Ce.10 aryloxy and optionally
halogenated C;.¢ alkyl-carbonylamino,
(23) di-C;.¢ alkylamino optionally having 1 to 5 substituents
selected from a halogen atom, nitro, cyano, hydroxy,
optionally halogenated C;.s alkoxy, amino, mono-C;.¢ alkylamino,
di-C;.¢ alkylamino, carboxy, Ci.¢ alkyl-carbonyl, Ci.¢ alkoxy-
carbonyl, carbamoyl, mono-C;.¢ alkyl-carbamoyl, di-C;.¢ alkyl-
carbamoyl, Ce 10 aryl-carbamoyl, Cg.10 aryl, Ce-1o aryloxy and

optionally halogenated C;.s alkyl-carbonylamino,
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1.3, th wherein R- is (i) a hydrogen atom (ii) a

hal ogen at om (iii) (a) 01_6 alkyl, (b) C2_6

al kenyl, (C C2.6 alkyl:y:1,r (d) C3-t5 cycl oal kyl or
(e) C6_14 aryl, each of which optionally has 1 to 55

@zabstal T UENE SnSRbEIL S EN O SHDSS | S3eNnaNQUBcAL a®hing,

a. 5- to 1l4-nmenbéred heterocyclic group
h,ecﬁndsﬁnangarlb@mm an@apbennatmgerl att@m4 Reterd hebaxo

Loofneeghcten kigds sslested Lign anidiogensatam,.an,

gen atom an a su
stua f51rS absh| twieinds o@aﬂleelhemyf mfn 10s lmsstubtsuientlegtgupelected

B, R3is. (i) ahdro%en atom (ii)_ (a) C1 3a|k¥
f(rlﬂ“ e2hagogek hAm, RITtrg.  CEHzRe: JGHFHY, ea’)tlesa Y’
h%mebeagkafa @1 (aq)ky@fi eﬁt%ﬁén@mdgen\e@eahc?et Lopakdy

1to st I tuents sel ect'ed from substituent
aglnmp xt\ono(GIu i playilaoiopt | @halil-y dawilagibooer c@rboxy, Cie

uent s, ect from (b
AR e SRy G SR ky PR )2 Ly
c@@biﬂomyldlﬁalceh a0kynhtahbapbyonatd y Aapl ledsbamoyl, Ce.io
substituents_sel ected from suhstituent group A X (| V)
afyy, hGaroRyy 16Ky ( 29PEgnas Lychalegepates) Cep Hlkyl-
ALSBAY Bitho (el S alkynyl oxy, (d) C3_6
cycl oal kyl oxy or (e) ©6_14 arvl oxy, each of which
(8pt i Gnaldikyhasirbonylsmsuhseptt iemlslys degdngdlf tond

STRREH RS RBel shihog inl ot et By Yo,
hidYolep; Cogyicdrealiky hbhbgepst £8-d,6, aWdxyi, 0ameash @bno-c,

which optionally has 1 to 5 substituents selected from
a%&b%@m%%ntdlm%upaAkYéamlr(maq )caarksvfx o C14- Aekpéregronyl, Cie

<JRbE SIS 500 BB GABY 8, N G900 GEEDYEL OB ..

o at’ons _of“ohe or two k|
alkph @a:rbatmcqgen Cat;p raryan aavygewyat, oty antrylsulckys aryloxy

om . whi optional | as 1 substituyents
G R P L Do OBEPFLER: Cor GURES- RATORASRIES  ar e
(b&e sayre or different and each is 04 a hydrogen atom

(i) a hal ogen atom
(27) 5- or 6-membered heterocyclic group optionally

containing, besides a carbon atom, 1 to 3 hetero atoms
selected from a nitrogen atom, an oxygen atom and a sulfur
atom, which optionally has 1 to 5 substituents selected from a
halogen atom, nitro, cyano, hydroxy, optionally halogenated Ci-¢
alkyl, optionally halogenated C;.s alkoxy, amino, mono-Ci_g
alkylamino, di-C;.¢ alkylamino, carboxy, Ci-¢ alkyl-carbonyl, Ci.g
alkoxy-carbonyl, carbamoyl, mono-C;.¢ alkyl-carbamoyl, di-C;¢
alkyl-carbamoyl, C¢.19 aryl-carbamoyl, Cs.ip aryl, Cs.10 aryloxy,
optionally halogenated C,.¢ alkyl-carbonylamino and oxo,
) mercapto,

) Ci¢ alkylthio,
(30) Cs-10 arylthio,

) Ci6 alkylsulfinyl,

(32) Cg.10 arylsulfinyl,
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(iii) (a) A_Galkyl, (b) C2_6 al kenyl, (c) 02_6
al kynyl, (d) C3-6 cycloal kyl or (e) C6-16 aryl, each
of which optionally has 1 to 5 substituents sel ected
from substituent group A, (iv) amno optionally

ZI 89 1o OFy s SURS) &,ut uents selected from(a) Cl_6
(b) 'C2_6 alkenyl, (c) C2-6 alkynyl, (d) C3_6

éﬁ&l Gahkyalwéﬁdltel)lym 16 aryl, each of whi ch
LI OQ? hﬁs 1to 5 substituents selected from
sTItuehtY group A (v) (1) hydroxy, or (2) (a)
@&LGm@hésoo;gyg A1y 1602 fafol kesyd oxy, (c) C2_6
al kynyl oxy d) C3_6 cycloal kyl oxy or (e) C6-14
(@ryi gkye Yo WhPERY bptional Iy has 1 to 5

t gcted from substituent group A or
S?j\é??“(“ti%ﬁ@ Oﬁ%to or (2) (a) ClL 6 alkylb. or (b) C2-6

(ab kha;zogémca,tc(nd) C2_6 al kynylthio, (d) C3_6
cIo r 4 aryithio, each of which
t?% I%(%/ﬂj?' gla% t9% étgabé’cis W selected from
(syb@;gt@wmoagﬂ@llp A, and other synbols are as defined
in claiml. 3. The conpound of claiml or 2, which

(& ?epr%]é@ﬁtyéld by the 9 formula: wherein R2, R4a and

(Rgboar fined in claim2, and other synbols are
ﬂ def i n%%ﬁ_ ‘claim1. 25 4. The conpound of claim1

(Gr 2;-1MaerdkylR 208 U C2_6 al kyl optionally having
% t 5 subitltuants sel ected from substituent group A
ycloalkyl optional 'y havingsubstituer

(

(gpl @{:g le]{d;@m substituent group A or 5 (iii)alkenyi
( Btlonally having 1 to 6 suhstituents selected from
(

BuhS¢-it @&WEOg¥oup A. 5, The conpound of claim1 or 2,

r n or C1"5 al kyl

|§Jr>1ﬂmﬁ ci:ra\% nsygi&?? g ugé}(ltuents selected 10 from
($1ubsd:d 10ua|1ﬁylgcaubon9yl,6 The corrpound of claiml or 2,
vvhereln le is a hydrogen_ atom or C2-6 alkyl optionally

(hayi Hyrmy iy, o (bst & 5¥F1f§a§]%‘?ré56]tc@a"f rom subst it uent
(98 PUB, & aryl-carbonyloxy,

(14) carboxy,

(15) Ci;-6 alkoxy-carbonyl,

(16) C,.12 aralkyloxy-carbonyl,

(17) carbamoyl,

(18) oxo,

{(19) amidino,

(20) imino,

(21) amino,

(22) mono-C;.¢ alkylamino,

(23) di-C;-¢ alkylamino,

(24) 3- to 6-membered cyclic amino optionally containing,
besides a carbon atom and one nitrogen atom, 1 to 3 hetero

atoms selected from a nitrogen atom, an oxygen atom and a

sulfur atom, which optionally has 1 to 5 substituents selected

from a halogen atom, nitro, cyano, hydroxy, optionally
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15 7. The compound of claim11l, wherein mis 1.

8. The conmpound of claiml1l, whereinring Ais a
5-menbered ring optionally having 1 or 2 sUbstituents
selected from20 (i) a halogen atom (ii) (a) (71 6

b R R S R TG GAEAR,

ahaso ,1 mcmCEr Gubsfkiylaniso seﬂ:edllegd Aflkgiesibst i ¢c1uebmxy, Ci-6

A t al |y havi 1 2
RPettand b acrooRE Tty CITBBPKY| R G gL
cabkafin, (@)-cCL _81RYkYeytvakahl ,C3, 6, cysfnaldiamand , (€) .,
C6_14 aryl, each of which optlonally has 1 to 5

axyibstfet ueATE1S¥Y e At driadiiys iBd Pt REd (fouP 1KY L (i v)
a) Cl_6 al koxy, (b) C2.1;
Cg%% %}Ida[ OXY, (-’l?')d é%QDG(aI) kynyl oxy, (é) E:Z)_6

(2ycl @a) kyilkgRynediéry, C6- 14 aryl oxy, 50 each of which
o tlocf]{%%, has 1 to 5 substituents selected from

t* group A, and (v) (nmercapto, or (2) (a)
ﬁ:i)qlf;\jllg/lth , (b) C2_6 al kenylthio, (d) C2_6
al kynylthio, (d) 03..6 cycloalkylthlo or (e) selected
(29 brayansst i t uent group A. 9. The conpound of claimz

r ds (i) a hydrogen atom 5 (ii) (a) cl 6
(ﬁ\?)ﬁ ‘ﬁé&(ag)% 2 6 al kenyl, (c) C2_6 alkynyi, (d) C3-6
(zyclodlde;l or (e) 06_13 aryl, each of whi ch optionally
has 1 to 5 substituents selected from substituent
(Yt oup L ln<S’r (iii) a 5- to 14-nenbered heterocyclic
£ SYHARLNI NY, besi des a carbon atom 1 to 4
(he)?(l;kﬁ) atorrlg of one or two kinds 10 selected froma
(33X rogdiamatydm  an oxygen atom and a ul fur atom which

SRR, Tt b By et selecter from
(BBReidi.-dR3 b3k¥ds(lfamodydr ogen at om

(36) Ci-¢ alkylthio,

(37) Cg-10 arylthio,

(38) Cy.¢ alkylsulfinyl,

(39) Ce-10 arylsulfinyl,

(40) Cy.6 alkylsulfonyl, and

(41) Ce-10 arylsulfonyl.

2. The compound of claim 1, which is represented by the

formula:

wherein

R? is
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(ii) C1-6 alkyl optionally having 1 to 5 substituents
sel ected from suhstituent group A, (iii) C2-6 al kenyl
optionally having 1 to 5 sunstituents selected from
substituent group A, or 20 (iv) am no optionally
? }q%or 2 ubstituents selected from(a) Cl..6

(& k91 Y LB99ED- Oéﬂ kenyl, (c) C2-6 anynyi, (d) C3-6
Qytplgahgyd)g@n(at(o@) C6_ 16 aryl, each of whi ch

opt| onally has 1 to 5 substltuents sel ected from

($dibst (2U g?rléforé A(025C1 ¢ alrRnEonpgGindzof 2EkErvt 2 () Co-s

th f n
?/g%%& 4(ﬁg/dr ogen a?% B ‘(i |ﬁ%ﬁgf‘%ggﬁ @{E @%W1 to
5( $Ybhydrwxys erele2keflafro- ﬁubﬁﬁabqgnt(gyocg 5, or

B ETOLr Ryt B baT SR A B O BRER CP A BhRS

pepi 8083 | yarm htbm, S1akbstiheests Shcbedoheodr two kinds
substituent group A or (iv) Cl1-6 alkyl optionally
sRAGFRC 1f1H & Q}Mpsﬁueﬁt@mseauéa@wen Gire8uBEe Rughtfur

=P Rtion WpnTiagTRans o, £ AR A MR L BLeka coon
sslbect eshtf rgm@ubstltuent group A (1i) C2_6

pycl oal kyl optionally having 1 to 5 substituents 5
Rset%cted from substituent group A or (iii) C2_ 6

() ke adronRalbly having 1 to 5 substituents sel ect ed
from substi t uent grou A, R2 is (i) a hydrogen atom 10

(1) ( qh)clelaékanlkw (ﬁge@llgerg,{lken()q Cog)atpymyl, (d) Cie

) o aI
g%f%%leépr?l onal F)}‘* i@é gfl %e%é%fé%%llcf% L
5f smsith&tntime;&tLegtedpf#_\omosulémnnjuemthxbuplA- nmenber ed
heterocycllc roup_containin besi des g _carbon a

m
AEE D it G LBl 2 BHES of Pt KTURIS LEHCBPegEbRCed

fférﬁ)m@ rl‘ft RJ&! _l?t(? @a ¢ Oxyigan At am)ard_ aasbAYL, (d) o
at om op i onal as 1 to 5 substltuents

cx@lcescllgdl far@m (SUbStut @Iml greegy Bf RBifk ¢pyignally has 1 to
s SRl enc obarberen v Rony wofts B Broup A

(1V) (1) hydroxy, or (2) (a) Ci-¢ alkoxy, (b) C.¢ alkenyloxy,

(c) Cy.6 alkynyloxy, (d) Cs.¢ cycloalkyloxy or (e) Cg¢.14 aryloxy,

each of which optionally has 1 to 5 substituents selected from

substituent group A,

(v) (1) mercapto, or (2) (a) Ci-¢ alkylthio, (b) C,s

alkenylthio, (d) Cy.¢ alkynylthio, (d) C;.¢ cycloalkylthio or (e)

Cs-14 arylthio, each of which optionally has 1 to 5 substituents

selected from substituent group A, or

(vi) a 5- to l4-membered heterocyclic group containing,

begsides a carbon atom, 1 to 4 hetero atoms of one or two kinds

selected from a nitrogen atom, an oxygen atom and a sulfur

atom, which optionally has 1 to 5 substituents selected from

substituent group B;

R*® and R* are the same or different and each is

(1) a hydrogen atom,
207



(iii) C2_6 alkenyl optionally having 1 to 5
substituents selected from substituent group A or
(iv) amino optionally having 1 or 2 substituents
selected from(a) C15 al kyl, (b) C2_5 al kenyl, (c)

@%)6:;1 #lg%lﬁérﬁ) (&%ﬂG cycl oal kyI and (e) C6_14 aryl

opti‘onally has 1 5 substituents sel ected
fmmvn $a1bs¢1| ¢ ey 1gr diop £;- GF%abkaqu Rdle) aCe-st heékgank, ofd) Cs.e

d h i
KL DGR at o (S Py AR B roP L o) ) e e Rbie B0
5( Eabgtk@&%@%ele&)e@ ak&mny{@s@m{éﬁt GEhp A,

cycl oal kyl oxy or (l(y C6- 14 aryl oxy, each o whi ch
5 ép’h@rnamcpwnfdsvr@h slayaa@titt%n% SHEEtdSEFLEr Mmiected from

| |
an et I% to SQ(EDEESfth atkenvi, CJC % glﬁﬁggpt (@ha

uent's selecte $ro tuen
cgcmu@lwyl Ruld i (@)(iCs-1a dyydr ogarchabdmwbich ¢ptjoaliy has 1 to

t I h bsti t t | ect ed
o PO T iRl 5T S ERAm P e S oent B oy By ogen
(@ OM Prhydroxy,l ior G)6 (ah k], optiaral | wyhayi, nalﬂeeﬁméxy (c)

substituents sel ected 10 from substit uent group A, 13.
10 CTheabeymome of (| & m 2yclpeberkpwy ars (€l_Gsal ggyloxy, each

p I LI t sub el E‘é 1008
09 %i’l?&? @Eﬁg}ao g/l)Axang § J5' %&Eaér%%éeﬂne%é:t%o r%%ﬁ%gg g m
s(;bmatww ageupa g moat (| [ ) Cl_6 al kyl optionally

haV| ng 1 to 5 substitments. selected fraom s%%tltuent

&} Ub /\mercapto, or (2) (a) Ci.¢ alkylthio,
alkenylthio, (d) C;.s alkynylthio, (d) C;.¢ cycloalkylthio or (e)

75 Ce.14 arylthio, each of which optionally has 1 to 5 substituents

selected from substituent group A;

and other symbols are as defined in claim 1.

3. The compound of claim 1 or 2, which is represented by the

20 formula:

R3 O
5
Y—x R NJLR1
N RE
R?
R-fla
Rdb
Ra O R3 (0]
RS 5
RG RS
(D= ()=
R4 ) R4a or
R4b R4b

wherein R?, R®, R*® and R*® are as defined in claim 2, and other

symbols are as defined in claim 1.

25 4. The compound of claim 1 or 2, wherein R is
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Rda and R41l) are the sanme or different and each is 20
(i) a hydrogen atomor (ii) a halogen atom R 5 is (i)
a hydrogen atcill or al kyl optionally
having 1 to 5 substituents selected. 25 from

zbétlt 1Qﬁgﬂﬁ¥€ﬂlahgaﬁiﬁgaln%yﬁp% sgﬁgﬁéPéé'sgﬁgcted

biln r epr esent e
fﬁ:omrruh}astlt%ent )érfaﬁnp- A Th- N’T/R %H 1 ...... ) /

rein 1V-a is (a) | kyl otlonall haln
(535 s Gos TG IS PBEL BB Lo LTS o A Do BRBBRgFERES

sEigEQéél ﬁfkﬂn%uﬁﬁét‘i@;%@n%t 8Mbub A, G3_6 cycl sal kya (c)
pheny or (d) nono- or di-Cl-6 alkylamino;, Ra is a

(aydi ogen @Jtlmmdr o@xloeambshavmrlog@n SaSEvEEE tuent s
sQX?EQéH ?roq}subst Le%t gég@?ﬁ atom (b) Cl_6 al kyl
op | su

Iona tituents sel ected from
phenyl , hydroxy, a haI ogen atom Cl 6 al kyl - carbonyl ,

C7_13 aral kyl d d | oal kyl, (d
SpERY| SRR % FRY L o) 2 oS, R o) Pef T EiRdH acom

9rc h)aI%X} oftfi o101 Baekk |?“ﬂ6“5 éu%stltuents selected
2 thyl -6, 7-di hy- D-SH-indeno[5, 4-d3

f[:gzm3$1@1&atzxj¢ueglt wricggné) et hyl ] acet ami de,

6. The compound of claim 1 or 2, wherein R® is a hydrogen atom
or Ci¢ alkyl optionally having 1 to 5 substituents selected

from substituent group A.
7. The compound of claim 1, wherein m is 1.

8. The compound of claim 1, wherein ring A is a S5-membered
ring optionally having 1 or 2 substituents selected from

(1) a halogen atom,

(i1) (a) Cy-6 alkyl, (b) Cs.s alkenyl, (c) Cp.¢ alkynyl, (d) Ci
cycloalkyl or (e) Ce.14 aryl, each of which optionally has 1 to
5 substituents selected from substituent group A,

(1iii) amino optionally having 1 or 2 substituents selected
from (a) Ci-¢ alkyl, (b) C,.¢ alkenyl, (c) Cie alkynyl, (d) Cs.
cycloalkyl and (e) Cs-14 aryl, each of which optionally has 1 to
5 substituents selected from substituent group A,

(iv) (1) hydroxy, or (2) (a) Ci-¢ alkoxy, (b) C;.¢ alkenyloxy,
(c) Cu alkynyloxy, (d) Ci.¢ cycloalkyloxy or (e) Ce.14 aryloxy,
each of which optionally has 1 to 5 substituents selected from
substituent group A, and

(v) (1) mercapto, or (2) (a) Ci-¢ alkylthio, (b) Ce
alkenylthio, (d) C;.¢ alkynylthio, (d) C;.¢ cycloalkylthio or (e)

Ce-14 arylthio, each of which optionally has 1 to 5 substituents
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N-[2-(2-met hyl- G+ 1ndeno[ 5, 4-d] [1, 3loxacO1- 8-

yi ) et hyl | acet am de,

N-12-(2-met hyl-6, 7-di hydr o- SH i ndeno|[ 5, 4- d]

[ 1, 3] oxazol -8- ylidene)ethyll propi onam de,
shhEeedd- £ AsPhamd it} - grzuﬂlzbydr 0- SH-indeno[ 5, 4- dl

[ 1, 3] oxazol - 8-yl i dene] et acet am de,
N-12-(2-methyl -6, 7-di hydro 8H i ndeno[ 5, 4- d]

1.3] t hi azol lid d
o 15t (BT o iSRSk USRS
[Ll 3]1@9@@&8-&)&@ et hyl ] acet ani de,

2- (2-nmet hyl -7, 8-di hydro-6H i ndeno[ 5 4-d]
s]L xé% | Ca8s aﬂ)]%‘tlhyljbécgt an%i‘éenyl (c) Cog alkynyl, (d) Ci.e

?gaoﬁﬁifﬁ(équﬂ:h¥%14 ?f peerA(Spéidlally has 1 to

W8,
3] oxazol - 8- 'yl I'et hy I acet am
SI\BQIQsi(izcmttwlsele@t@dhﬁdom Sibs der{tb group A, or

) R LS iy r b, B ST s Camlip pine
be ddeg o -&rrbsrd @ﬁ:@ﬁi onagbde, hétéx?o (ed-omet R¥flonebodi Bwo kinds

70- 6H i ndeno[ 5, 4-d] [1, 3) oxazol -
59@§%¥$@| §1éﬁéﬁpﬂgn atom, an oxygen atom and a sulfur

aPbh2- xﬁlﬁjl, 2 o?rfglgl ;1as611+ 8@%&%a}ents selected from

[1,3]t et hyI acet am
sRs) i haci: (gZ:—drgi my1- 7, 8-di hydro-6H i ndeno[ 5, 4-d]
[1,3]th zol-8- yflethyl]acetam de,
(S)-N-[2-(2-nmet hyl -7, 6-di hydro-6Hi ndeno[ 5, 4-d]

101, Bhé bkt ofl bebhy! bacghara de.r*15s
N-[12 (2-ethyl-7,8-di hydro 6H t udeno[ 514- d]
(1), 3] ldigers atam, et hyl | acet ani de,

gﬁ e?]hgl[%l}éé%l %ﬁlﬁ%ngl§ydhgx\/gﬁé’ P%& nad%nugs%’léug)ueéoée§ected

f(:&)1 Nith:= { Azemtthyrotyp8adi hydr o- 6H i ndeno[ 5, 4-d] [1
oxazol 8-_.20 yflethy Illi}acet am de
£57 ¢ XIS PRBIEPRIQY PBEEN } o[ Sppti tuents
sfal@é‘@éc@'fﬁ:sm ysl,&&,ttﬂxbleaee aggen, o
N[ 2-(2- et hoxy- 7, 6- di hydr o- 6H-|ndeno[5 4-d]

23@@%@QIQpQ}OQ@Lﬂgthywnagelanrd@ substituents selected from
(a) Ci.s alkyl, (b) Cy6 alkenyl, (c¢) Cis alkynyl, (d) Ci
cycloalkyl and (e) Ce.14 aryl, each of which optionally has 1 to
5 substituents selected from substituent group A.

11. The compound of claim 2, wherein R** and R*® are the same or
different and each is

(1) a hydrogen atom,

(ii) a halogen atom,

(iii) (1) hydroxy, or (2) (a) Ci¢ alkoxy, (b) Ci;s alkenyloxy,
(c) Cp.¢ alkynyloxy, (d) Cs.s cycloalkyloxy or (e) Ce.14 aryloxy,
each of which optionally has 1 to 5 substituents selected from
substituent group A, or

(iv) Ci-¢ alkyl optionally having 1 to 5 substituents selected

from substituent group A.
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25 (5)-N[2-(2-methoxy-7, -dihydro-614-indeno[5, 4-d] [
3]Jo a 1-6- yi)ethyl]acetam de, or a salt thereof. 16.
(5)-N[2-(2-Methyl-7, -dihydro-6Hindeno[5, 4- d)

[1, 3] oxazol -8-yi)ethyl] cetam de, or a salt thereof.

130 Thé. cShpdbhh@-d2-Nelihy 3- 7wle fb Ny dgio6H i ndeno[ 5, 4-
d] r1, 3loxazol -8-yl)ethyli]propi onanmi de, or a salt
(itheFeef 21kyB, optionally having 1 to 5 substituents selected

2- (2= hyl- 7. 8- di nydr o- 6H i ndeno[ 5, 4-d] (1 ]
g szgﬁgﬁg@§$%%ﬁt%ﬁ%ugﬁgfanide, or a salt thereof. 19.
((9) - & [ 2ey D&ty op8 oty drigadthd ndeso 5 sébsdi tuents
%%,3 t hi azol -8-yi)ethyl]acetanm de, or a salt thereof.
SSHECNEF 2L Y1 MBI UENS. EFAYEIrD- 6%F | ndeno[ 5, 4- d]
(£148] @gsizgi]aéiy:ylapeai%ylhh@s}eﬁmr@geq Yo & SRt BEEROL
lc 21, phar maceuti cal conposition conprising the
sedapbaAdivPm ayodricvehrtcbabus A;to 20 and a
gPhar nmacol ogi cal | y acceptable carrier. 22. The
phar maceuti cal conposition of claim?21, which is a

(el at wydrodge@cesnt, agoni st, 23. The pharnmaceuti cal
conmposition of claim?21l, which is an agent for t

h
(BROpHG! k-6 BHHir odPheRt-sof LsPdp didortder 2150nzh; (e Co-
cphabsaceutil cal) @%?ﬁgpr&a@h ey 24, ?ﬁgigﬁaify s 1 to

agent for the prop or treatnment of depression,
Saawbet itwents melactdds drder substiti@g@nt Amompdundr

28T SRS B S TR 25 (B LR
béalded here@pfbon atom?b1 TBes COIRO G tfm<CloF BndSorWbk€hkinds
sle]?eégepcg efSrGOnng ead nbi)t/:rtoggn\] ;‘.tgrrt_l :Tual‘tr?:oxygen atom and a sulfur
atom, which optionally has 1 to 5 substituents selected from
substituent group B;

R’ is

(i) a hydrogen atom,

(ii) Ci.¢ alkyl optionally having 1 to 5 substituents selected
from substituent group A,

(iii) Cy.¢ alkenyl optionally having 1 to 5 substituents
selected from substituent group A, or

(iv) amino optionally having 1 or 2 substituents selected from
(a) Ci-¢ alkyl, (b) Cy6 alkenyl, (c) Cis alkynyl, (d) Ci
cycloalkyl and (e) Cs.14 aryl, each of which optionally has 1 to
5 substituents selected from substituent group A;

R* and R* are the same or different and each is

(1) a hydrogen atom,

(ii) a halogen atom,

(iii) (1) hydroxy, or (2) (a) Ci-¢ alkoxy, (b) C,s alkenyloxy,
(c) Cos alkynyloxy, (d) Cs.s cycloalkyloxy or (e) Ce.14 aryloxy,
each of which optionally has 1 to 5 substituents selected from

substituent group A, or
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wherein R2, R3, R4a and Rmare as defined in claim?2,
and other synbols are as defined in claim1l. SEQUENCE
LI STI NG <110> Takeda Pharmaceutical Conpany Limted
<120> Tricyclic conpound and pharmaceutical use

t her gof 30> 091062.<150> JP 2006- 168518 <151>
(806 06 76741 6B 195 0T et T & SR 3T 305 e lpeted
FR2 13udHSF w23 BNA 213> Honp sapi ens <400> 1

at gcagggca acggcagcgc gctgcccaac gcctcccagc ccgtgetccg
Reddygacgge60 gecgeggecct cgt gget gge gt ccgecct g

(9¢cd ﬁ&‘getr{:%tt%ht gac catcgtggtg 120 gacatcctgg
gcaacctcct” ggtcatcctg tcggtgtatc ggaacaagaa gctcaggaac
(180 Gragyadadcaptibhaytgdtagagrtlt dagc§ glpgtagaents selected
tggt ggt ggc catttatccg 240 tacccgttgg tgctgatgtc
fﬁ%?a%%%%%ﬁ%g@ﬁ?&@facﬁ%ggct a tctgcactgc 300
RTaagt cagtg ggttcctgat gggcctgagc gtcatcggct ccatattcaa
cat caccggc 360 atcgccatca accgctactg ctacatctgc
(Ehcadtwdrageaye&Oabta act gt acagc 420 agcaagaact
(ﬁ%ﬁt@ﬁ_‘g‘%@1@{8}‘19%%‘12&8&5%%%&& GC L 93Caehgae QUCH ST teq
0 ‘cccaacctcc gtgcagggac tctccagtac gacccgagga

fraot antlegtig ueatctrogpcA 540 cagt ccgtca gctccgcecta

caccatcgcc gtggtggttt tccacttcct cgtccccatg 600
atcatagtca tcttctgtta cctgagaata tggatcctgg ttctccaggt

1T A0BCAGRAGBROE BEJaRACHT S, aRCaEAIAGE €888Ct GA3&/1 optionally
ccacaggact tcgggaattt tgtcaccatg 720 tttgtggttt
haigiect tha 5t geestitgentygyrietiad tigeaceveat L Eggret oo A
2l t cgccag catggtgcct aggatcccag
Rag g%cgg?g)?%]?g%%%g’gt 840 tactacatgg cgtatttcaa
R’cagct gcct ¢ aatgccatta tatacggget actgaaccaa 900
aatttcagga aggaatacag gagaattata gtctcgctct gtacagccag
(Jégtagtbty e%%tﬁf“gﬁﬁcagct ct aacgacgt ggccgat agg

(St qaat %.g?{yﬁaBQQESEQPlf‘(H% 6C +3020 sagcat@ahls selected
t agt aaaggt "ggactccgtt taa 1053 <210> 2 <211> 1089

frcp ZuloNjA tuent group A;

R* and R* are the same or different and each is

(i) a hydrogen atom or

(ii) a halogen atom;

R’ is

(1) a hydrogen atom or

(1i) Ci.¢ alkyl optionally having 1 to 5 substituents selected
from substituent group A; and

R® is a hydrogen atom.

14. The compound of claim 1, which is represented by the

formula:
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<213> Honp sapi ens <400> 2 atgtcagaga acggctcctt
cgccaact gc tgcgaggcgg gcgggt ggge agt gcgeeccg60
ggct ggt cgg gggct ggcag cgcgcggecc tccaggaccc ctcgacctcc
ctgggtggct 120 ccagcgctgt ccgcggtgcect catcgtcacc
accgeccgtgg acgtcgtggg caacctcctg 180 gtgatcctct

RRogt gct cag gaaccgclaag ctccggaacg caggtaattt gttcttggtg
240 gacct ggtggtggcc ttctacccct
acgcgat aat ggcc 300 atcttctatg acggctgggc
c ) gjagcact gca aggccagcgc ctttgtgatg 360
g atgygctc tgtcttcaat atcactgcca tcgccattaa
ccgclacty 0 tacatctgcc acagcatggc ctaccaccga

at ct actggc gctggcacac ccctctgcac 480 atctgcctca
whetgggt cct caccgtggtg gccttgectge ccaacttctt tgtggggtcce
540 ctggagtacg acccacgcat ctattcctgc accttcatcc

Rigadecdet af:-e axticeytant i60a1aygheyioagl tigytyghutett i tuent s
ccacttccic ctececectatcg ctagtcgtgtc cttctgectac 6§60

oG eEhR T ot G byt -Gerbedeivty cquarag o st togsr

agegragyrt@. /29 digetkgaagc roagsgactdr gegdagebttor di-c;

Cctaaccatgt ttgtggtgtt tgtgatcttt 780 gccatctgct
aglyLBEYet taact gcatc ggectcgetg tggecat caa cccccaagaa

R849saggﬂg§f§§én%Q§%F%ﬁi 6£ggg?giattt gt cact agct

acttactg atttcaac 9 cttga atgccattgt
REY atggghydro¢eaaccaadratiyticogeag ggaat acaag 960

<ASGRLSELEL A9BESELl LA ganoRoron ShELSclle,ATaRtBELAS,
t6CTad e i T it caaeac 8 afB6AGM eS80 Hkr ol C L éghz].@@@en
atom,

Ci-¢ alkyl-carbonyl, C;.13 aralkyloxy and pyridyl, (c) Cs
cycloalkyl, (d) phenyl, (e) Ci.¢ alkoxy, (f) mercapto, (g) Ci

alkylthio or (h) mono- or di-C;.¢ alkylamino.

15. N-[2-(2-Methyl-6,7-dihydro-8H-indeno[5,4-d] [1, 3] oxazol-8-
ylidene)ethyl] acetamide,

N- [2- (2-methyl-6H-indeno[5,4-d] [1,3]oxazol-8-
yl)ethyl]acetamide,

N- [2- (2-methyl-6,7-dihydro-8H-indeno[5,4-d] [1,3]oxazol-8-
ylidene) ethyl] propionamide,

N-{2-[2- (4-phenylbutyl) -6, 7-dihydro-8H-indeno [5, 4 -

d] [1,3]oxazol-8-ylidenel ethyl}acetamide,

N-[2~-(2-methyl-6, 7-dihydro-8H-indeno[5,4-d] [1,3] thiazol-8-
ylidene)ethyl]acetamide,

N-[2- (2-methyl-7,8-dihydro-6H-indeno[5,4-d] [1,3] oxazol-8-
yl)ethyl]acetamide,

(R) -N- [2- (2-methyl-7,8-dihydro-6H-indeno[5,4-d] [1,3] oxazol-8-

yl)ethyl]l acetamide,
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(S) -N- [2- (2-methyl-7, 8-dihydro-6H-indeno [5,4-d] [1,3] oxazol-8-
yl)ethyl] acetamide,

N- [2- (2-methyl-7, 8-dihydro-6H-indeno[5,4-d] [1,3] oxazol-8-

yl) ethyl] propionamide,
(R)-N-[2—(2—methyl—7,8—dihydro—6H-indeno[5,4—d][1,3]oxazol—8—
yl) ethyl] propionamide,

(S) -N- [2- (2-methyl-7,8-dihydro-6H-indeno[5,4-d] [1,3]oxazol-8-
yl)ethyl]l propionamide,

N- [2- (2-methyl-7, 8-dihydro-6H-indeno [5,4-d] [1,3] thiazol-8-

yl) ethyl] acetamide,

(R) -N- [2- (2-methyl-7, 8-dihydro-6H-indeno [5,4-d] [1,3] thiazol-8-
yl)ethyl]lacetamide,
(S)—N—[2-(2—methyl—7,8—dihydro—6H—indeno[5,4—d][1,3]thiazol—8-
yl) ethyl] acetamide,

N- [2- (2-ethyl-7,8-dihydro-6H-indeno[5,4-d] [1,3]oxazol-8-
yvl)ethyl]acetamide,
(R)-N-[2—(2-ethyl—7,8-dihydro-6H—indeno[5,4—d][1,3]oxazol—8—
yl)ethyl] acetamide,

(S) -N- [2- (2-ethyl-7, 8-dihydro-6H-indeno[5,4-d] [1,3] oxazol-8-
yl)ethyl] acetamide,
N—[2—(2—methoxy—7,8—dihydro—6H—indeno[5,4—d][1,3]oxazol—8—
yl)ethyl] acetamide,

(R) -N- [2- (2-methoxy-7, 8-dihydro-6H-indeno[5,4-d] [1, 3] oxazol-8-
yl)ethyl] acetamide,

(S) -N- [2- (2-methoxy-7, 8-dihydro-6H-indeno[5,4-d] [1,3] oxazol-8-

yl)ethyl]acetamide, or a salt thereof.

16. (8)-N-[2-(2-Methyl-7,8-dihydro-6H-indeno[5,4-
d] [1,3]oxazol-8-yl)ethyl]acetamide, or a salt thereof.

17. (S)-N-[2-(2-Methyl-7,8-dihydro-6H-indeno(5,4-
d] [1,3)oxazol-8-yl)ethyl] propionamide, or a salt thereof.
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18. N-[2-(2-Methyl-7,8-dihydro-6H-indeno([5,4-d] [1,3]thiazol-8-

yvl)ethyl] acetamide, or a salt thereof.

19. (S)-N-{2-(2-Methyl-7,8-dihydro-6H-indeno[5,4-
d] [1,3]thiazol-8-yl)ethyl]acetamide, or a salt thereof.

20. N-[2-(2-Methoxy-7,8-dihydro-6H-indeno[5,4-d] [1,3]oxazol-8-
yl)ethyl] acetamide, or a salt thereof.

21. A pharmaceutical composition comprising the compound of
any one of claims 1 to 20 and a pharmacologically acceptable

carrier.

22. The pharmaceutical composition of claim 21, which is a

melatonin receptor agonist.

23. The pharmaceutical composition of claim 21, which is an

agent for the prophylaxis or treatment of sleep disorder.

24 . The pharmaceutical composition of claim 21, which is an

agent for the prophylaxis or treatment of depression, anxiety

or bipolar disorder.

25. A compound represented by the formula:

(CHz)m\N

wherein each symbol is as defined in claim 1, or a salt

thereof.

26. The compound of claim 25, which is represented by the

formula:
215



wherein R?, R, R*® and R* are as defined in claim 2, and other

symbols are as defined in claim 1.
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<170> PatentIn version 3.3
<210> 1
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<212> DNA

<213> Homo sapiens

<400> 1
atgcagggca acggcagcgce getgeccaac gecteccage cegtgeteeg cggggacgge

gcgeggeect cgtggetgge gtecgeectg gectgegtec teatettecac categtggtyg
gacatcctgg gcaacctcct ggtcatectg tecggtgtate ggaacaagaa gectcaggaac
gcaggaaaca tctttgtggt gagcttageg gtggcagace tggtggtgge catttatceg
taccegttgg tgctgatgtc gatatttaac aacgggtgga acctgggceta tetgeactge
caagtcagtg ggttcctgat gggectgage gtcategget ccatattcaa catcaccgge
atcgccatca accgctactg ctacatctge cacagtctca agtacgacaa actgtacage

agcaagaact ccctctgeta cgtgectecte atatggetec tgacgetgge ggecgtectg
1/3

60

120

180

240

300

360

420

480



cccaacctee gtgecagggac teteccagtac gaccegagga tetactegtg caccttegee
cagtccgtca gcteegecta caccatcg;c gtggtggttt tccacttect cgtccecatg
atcatagtca tcttetgtta cctgagaata tggatcctgg ttctccaggt cagacagagg
gtgaaacctg accgcaaacc caaactgaaa ccacaggact tcaggaattt tgtcaccatg
tttgtggttt ttgtcctttt tgecatttge tgggectecte tgaacttcgt tggectggee
gtggcctcetg acceegecag catggtgect aggatcceag agtggctgtt tgtggccagt
tactacatgg cgtatttcaa cagctgectce aatgccatta tatacggget actgaaccaa
aatttcagga aggaatacag gagaattata gtctegetct gtacagecag ggtgttcttt
gtggacagct ctaacgacgt ggccgatagg gttaaatgga aaccgtetee actgatgacc
aacaataatg tagtaaaggt ggactccgtt taa

<210> 2

<211> 1089

<212> DNA

<213> Homo sapiens

<400> 2
atgtcagaga acggctcctt cgecaactge tgegaggegyg gegggtggge agtgegeceyg

ggctggtcgg gggetggcag cgegeggece tecaggaccee ctcgacctee ctgggtgget
ccagegetgt ccgeggtgcet categtcace accgecgtygg acgtegtggg caaccteetg

gtgatcctet cegtgetcag gaaccgcaag ctccggaacg caggtaattt gttcttggtg
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540

600

660

720

780

840

900

960

1020

1053

60

120

180

240



agtctggcat tggctgacct ggtggtggece ttctacecct acccgetaat coctegtggee
atcttctatg acggctggge cctgggggag gagecactgea aggecagegce ctttgtgatg
ggcctgageg tcatcggete tgtcttcaat atcactgeca tegecattaa cegetactge
tacatctgcc acagcatgge ctaccaccga atctaccgge getggcacac cectctgeac
atctgcectcea tctggetect cacegtggtg gecttgetge ccaacttett tgtggggtec
ctggagtacgacccacgcatctattcctgcaccttcatccagachccagcacccagtac
acggcggcag tggtggtceat ccacttecte cteectateg ctgtegtgte cttetgetac
ctgegcatct gggtgctggt gettcaggee cgcaggaaag ccaageccaga gagcaggcetyg
tgcctgaage ccagegactt geggagettt ctaaccatgt ttgtggtatt tgtgatcttt
gccatctgcet gggctecact taactgecate ggecectegetg tggecatcaa ceccccaagaa
atggctccce agatcectga ggggctattt gtcactaget acttactgge ttatttcaac
agctgcctga atgccattgt ctatgggetc ttgaaccaaa acttccgecag ggaatacaag
aggatcctct tggccectttg gaacccacgg cactgeattc aagatgettc caagggcage
cacgcggagg ggctgcagag ceccagetcca ceccatcattg gtgtgeagea ccaggeagat

gctctctag
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300

360

420

480

540

600

660

720

780

840

800

960

1020

1080

1089
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