WO 02/ 02549 PCT/JPOL/ 05806 1 DESCRI PTI ON TETRAHYDROPYRI DI NO OR PI PERI DI NO
HETERCCYCLI C DERI VATI VES TECHNI CAL FI ELD The present invention relates to
a therapeauiaza@ent for diseases in which corticotropin Ikﬁk@@ﬁ&mq;factor
(CRF) is considered to be involved, 5 such as depression, "anxiety,

Al zhei ner' s di sease, Parkinson's dlsease Hunti ngton's chorea, eating

di sorder, hypertension, gastral di seasks, drug dependence, cerebral

CRiFlrﬁmthmlobE ﬁlminffg.ei“'ezit e?;»e%f@%?afo% geﬁ.eﬁha'e't E;thf\a}%wég“‘gfé“%gl;
and J. Neurosci., ggahgg-%gﬁ f@gy? Og g ?FRﬁg §§g8§5F§§ ?ﬁéi CRF plays a

15 core role in biological reaCtléF§&6§$% stresses (Cell. Mot.
Neur obi ol ., 14, 579-588, 1994; Endocrino 132, 723-728, 1994; and

Neur oendocrinol . 61, 445-452, 1995). For CRF, there are the follow ng two
paths: a path by which CRF acts on peripheral imune systemor 20
synpat heti ¢ nervous systemthrough hypot hal amus- pituitary-adrenal system
and a path by which CRF functions as a neurotransmtter in central nervous
WO 02/ 02549 MHNROM 068606 2 system (in Corticotropin Rel easing Factor:
Basic and dinical Studies of a Neuropeptide, pp. 29-52, 1990).
I ntraventricul ar adm riils¢ rgtesenof 11GRENt Domyipaldlyes sestam zed rats and
normal rats causes an anxiety-like 5 synptomin both types of rats
(Phar macol . tHesrapers;ic 4femty 3fon Adilseases Bimiwh Res . cdigvigotigpifl- 100,
1990). That is, there are suggested the participation of CRF

releas1ng factor (CRF) is considered to be involved,

5 such as depression, anxiety, Alzheimer’s disease,

Parkinson’s disease, Huntington’s chorea, eating

disorder, hypertension, gastral diseases, drug

dependence, cerebral infarction, cerebral ischemia,

cerebral edema, cephalic external wound, inflammation,

10 immunity-related diseases, alpecia, etc.

BACKGROUND ART
CRF is a hormone comprising 41 amino acids
(Science, 213, 1394-1397, 1981; and J. Neurosci., 7,
88-100, 1987), and it is suggested that CRF plays a
15 core role in biological reactions against stresses
(Cell. Mol. Neurobiol., 14, 579-588, 1994; Endocrinol.,
132, 723-728, 1994; and Neuroendocrinol. 61, 445-452,
1995). For CRF, there are the following two paths: a
path by which CRF acts on peripheral immune system or
20 sympathetic nervous system through hypothalamus-
pituitary-adrenal system, and a path by which CRF

functions as a neurotransmitter in central nervous



i n hypot hal anus-pituitary-adrenal system and the pathway by which CRF
functions as a neurotransmtter in 10 central nervous system The review
by Onens wgdp2esger of f in 1991 summari zes di seases in whi getdrb/os806 nvol ved
(Pharmacol . Rev., 43, 425-474, 1991). That is, CRFis involved in
depression, anxiety, Al zheinmer's disea§e, 15 Parki nson's di sease,
Huntington's chorea, eating disorder, hypertension, gastral diseases, drug

dependence, Egktan &hoaortﬂaaekbﬁiheh@&%QSQBgﬁ?éé%or:eb%s'Et has recently
been reported that Fis involved also in epilepsy, cerebra I'nfarction,

20 cerebral t&@h@aha,Sﬁ&a@béabfedeﬁéurag@pQQBEélgg. o¥Lepnal gegynd (Brain
Res. 545, 339-342, 1991; Ann. Neur ol . 1, 48-498, 1992; Dev. "Brain Res.

91, 245-251, intPabenandcBlarnaBrsniéé4atibh- 70crEI948) hyPepaydi ngly,
ant agoni sts agai nst CRF receptors are useful as 25 therapeutic agents for
the di seasessdetemnibed mbbseandAnomhpdctast thespseaantnkivegtigRei S to
provide an antagoni st agai nst CRF receptors which is effective as a
t her apeut Pc 8¥ymptephynhaboth typas O6r ruds02Pb25#8cOTT/ BEGL/, 08806 3
di seases in which_ CRF is considered to be involved, such as depression,
anxiety, A zhéPne/3s YP3kasand PyaknnBER-sREVseadl, FlniDPAgt 8A98)chor ea,
eating disorder, . hypertension, gastral diseases, drug 5 dependence,
epi | epsy, cefBBFalsinFRPEEi 8he SBPEBFLPA thenearhiciéprEhPrl O8dERE, cephalic
ext er nal moung, inﬁk&ﬁgﬁtion imgunitgarela ed di seases, al pecia, etc.
DI SCLOSURE OFRTHEP? BRCBAHEUSFESERRATRDBAL SYSTERr ABL: YIS nvest i gat ed
10 tetrahydr '%&n o] Lperiding _heterocyclic deriya- tivy and :
consequentlyggﬁéﬁ n%%e%h?éﬁréﬁngBBﬁf?apﬁogso? BFBEP¥HPH5mHg£§Fo&90IiC
derivatiygs @éﬂ%?&langkggusa£§£95ﬁ¥ for CRF receptors, whereby the present
The review by Owens and Nemeroff in 1991
summarizes diseases in which CRF is involved
(Pharmacol. Rev., 43, 425-474, 1991). That is, CRF is
involved in depression, anxiety, Alzheimer’s disease,
15 Parkinson’s disease, Huntington’s chorea, eating
disorder, hypertension, gastral diseases, drug
dependence, inflammation, immunity-related diseases,
etc. It has recently been reported that CRF is
involved also in epilepsy, cerebral infarction,
20 cerebral ischemia, cerebral edema, and cephalic
external wound (Brain Res. 545, 339-342, 1991; Ann.
Neurol. 31, 48-498, 1992; Dev. Brain Res. 91, 245-251,
1996; and Brain Res. 744, 166-170, 1997). Accordingly,
antagonists against CRF receptors are useful as
25 therapeutic agents for the diseases described above.
An object of the present invention is to

provide an antagonist against CRF receptors which is

effective as a therapeutic or prophylactic agent for



i nvention has been acconplished. 15 The present invention is explai ned

bel ow. The present invention is a tetrahydropyridino or piperidino

het er ocyoVvo 02/ab319 vat i ve represented by the follow ng forpul/apdilossosA- Het

[1] 20 wherein Ais a group represented by the following formula [II] or
[II1]: Y-(CH2)n 5 4 4 1/N 4~~_ RO 3 [4I] [III] WO 02/02549 PCT/ JPQ1/ 05806
4 wherein the position of substitution by the Y-(CH2)n- group of the group

represent ed byisbeséorimlwhith] cRP i4- peskiiereqr t5- Besihi-8Mvelihe position
of substitution by the Y-C(R)= group of the group represented 6y the 5
fornmula [111]sash3apodépressbongd- pagieton, ARzheinehydr agssagbpm a

C, -,alkyl group, a C3_8cycloal kyl group or a C3_8cycl oal kyl -C1_b5al kyl
group, n is Barkimegefsofiifeésed, HantiXgtenascyhavegy ogptiaggr oup
represented by 10 the fornula -CONR1(R2 ) (wherein each of R and R2,

whi ch may bediperdere bypertemsion, gsstrhydddgeaseseoniirag-Cl-, al kyl
group, a C3_8cycl oal kyl group, a C3_8cycl oal kyl - Cl1_5al kyl group, a
C1_5alkoxy5Clﬂ%%?%@?nﬁ?ou%PlgeEﬁz8c9€F6brélkynéiyctlgﬁalR?Fegré p or a
phenyl group,.or. Rl ,and R2, 15 when taken together w th_the adjacent

nitrogen atontSCREptasentrabtel gdenaenbePRalia: axheEaaheverBayclic group
represented b #f CH2, NH, N-Cl1, 5al k

e formula:,B N (wherein B.isg, |,
N- C3_8cycl oal am%ﬁ%ﬁi%a|k@?9%§E§6§8#%E?ﬂya%SGaﬁ?s5)718?°£agr6§5-
DISCLOSURE OF THE INVENTION
The present inventors earnestly investigated
10 tetrahydropyridino or piperidino heterocyclic deriva-
tives and consequently found novel tetrahydropyridino
or piperidino heterocyclic derivatives having a high
affinity for CRF receptors, whereby the present
invention has been accomplished.
15 The present invention is explained below.
The present invention is a tetrahydropyridino
or piperidino heterocyclic derivative represented by

the following formula [I]:
A-Het [I]

20 wherein A is a group represented by the following

formula [II] or [III]:

Y‘(CHz)n\\5
Y \
4/ N— 4 N—
Y—T¢f /
RO 3
[II] [III]



20 represented by the fornula -CO2R3 (wherein R3 is a hydrogen atom a
Cl-., al kyl

group,
or a phenyl

\'s

NAr NAr SNA;rzrA—~ / NENN/N~E!( 4 E-RA RA R4 R

10

15

20

25

group, a C3_8cycl oal kyl group, a C3_8cycloal kyl-C1_5al kyl
a Wb pabhkexy- Cl _5al kyl group, a C3_8cycl oal kyl oxy-peir/fral/kigbe gr oup

group), and 25 Het is any of heterocyclic groups represented

by the following fornulas forn(01) to forn(20): WO 02/02549 PCT/JPOL/ 05806
5R6ERTRE RS R PNRO RSA RSAr NAr NAr NNi /NN /N4 E~ -
RRA R4 R
ONi
fornm(06) forgt@Fp 66r 1h88yroRf REpREsEnbedAbyRBhAr £6riua RSIN Ak
INN E~4E(4E 4R4 form09) form(10) form(1ll) form1l2) R6 s s R;
/ \ 5 R5pRaibidn SrNSApositiphh, Athe position of substitution

by the Y-C(R°)= group of the group represented by the
formula [III] is 3-position or 4-position,

R’ is a hydrogen atom, a C,,alkyl group, a
C;.,cycloalkyl group or a C,,cycloalkyl-C, ,alkyl group,

n is an integer of 0 to 5, and

Y is a cyano group, a group represented by
the formula -CONR'(R?’) (wherein each of R! and R?, which
may be the same or different, is a hydrogen atom, a
C,salkyl group, a C, ,cycloalkyl group, a C,,cycloalkyl-
Cisalkyl group, a C,  alkoxy-C, .alkyl group, a C,,cyclo-
alkyloxy-C, ;alkyl group or a phenyl group, or R' and R?,
when taken together with the adjacent nitrogen atom,
represent a 5- to 8-membered saturated heterocyclic

group represented by the formula:

£ —

N
(wherein B is CH,, NH, N-C, .alkyl, N-C,,cycloalkyl,
N-C, salkyl-C, ,cycloalkyl, O or S)) or a group
represented by the formula -CO,R’® (wherein R’ is a
hydrogen atom, a C,;alkyl group, a C,,cycloalkyl group,
a C;,cycloalkyl-C,_;alkyl group, a C,_,alkoxy-C, .alkyl
group, a C;,cycloalkyloxy-C, ;alkyl group or a phenyl
group), and

Het is any of heterocyclic groups represented

by the following formulas form(01) to form(20):

E E4 4

fohet@in thenpB2itfiennb@3subsetitls)onCbiOthe! YSXCBSYHN N Ar
t'dr n{ 05)

\

R s
/N /N



form 16)
R4 R4
wherein E is CH or
C3_8cycl oal kyl

whi ch 15 may be th

t
a C3_8cycl oal kyk* group orgieéﬁ _8cyclo- al kgt-Cl 5a|kyR4group) a
formul a - CO2R14 (mhereln R14 i 3Pn ydr ogen at omy

% ‘&3 8cycl GEFKYR) group, &°8°Bcycl oal iy

- Cl_bal kyl
cyano
N-Ar

group,
group represented. by {he
a Cl1_b5al kyl
group, a Cl_5al ko
or a phenyl
trifluoro-

-jy V. NN\ N Ar
R5 NS N NAr

group,

==\/ EENE RA R4 ~ 4
N ~N- Ar

R5 Ar N Ar

Cl_5al kyl

gr oup,
or a group represented by
(wherein each of R1IO and R 1, which may be the sane

form 13) form(14) form 15)
\N\VN\ /N 1<N
f oyl gkpsdoor m(18) fornm(19) fornm(20) WO 02/ 02549 PCWcAP/053606 6
N, R4 is a hydrogen atom a Cl_b5al kyl
a C3_8cycl oal kyl g
a Cl_5al koxy group, a C3 8cyc|oalky|oxy 5 group,
the formula - NU%DQR

E---CE_ RA R4

group, a

a hydroxyl group,

different, isRa hyRlrogen atBi a Ci-, al kyl group, a Cg&8cycl oal kyl
group or a C3_8cyc>-. kyl - C1_5al Ngroup), each of RS, R6L R and RS,
whi ch nmay be t kg @ e or difffer t; 1S a antn hal ogen at om
, -, al kyl group, Z3 8cycﬁoa yl /group, a €3 gcycl o- - C1_5al kyl
group, a hydroxyl froyp, a Cl1 5 y group, M 8cycl gal'kyl oxy group, a
group represent ed\by he for a -NMR 2)RL (mhe in é&yh ofN R12 and R 3,

gr OUp,

group)
R°—N

N
‘E_4(
R4

form(05)
N
O/ N—ar

\ N
L ¢
R4
form(09)
R® 7
RS R®
/ \ Ar
E=N

form(13)

RS

X
7\

=
form(17)

N—Ar

me or diff

is ah

gen at orf

Cl-, al kyl

20 Cl-, al kyl

group, a C3 8cy¢ko- al kyl oxy- C1 5a|ky| group
group, a nitro gqpup, a Cl 5afkylthio group, a
R~NT A N~ Ar N—Ar
_ \_/
\ N \ N NN
./ \_/ ./
R* R* R*
form(06) form(07) form(08)
R° R°
]
= // Ar R 7 N—Ar
N ‘/ 4
_4g N \
E 7 —
R* R*
form(10) form(11) form(12)
R® R® 9
R \ i
N—-Ar S N—Ar N—Ar
/N B N=(
N N —<§ N
N=( E
R? R e
form(14) form(15) form(16)
N ;2
Z N\
N “N—Ar N-Ar
/ N\ % \<N
_ e
R* R*
form(18) form(19) form(20)



met hyl group or a trifluoronethoxy group, RO is a hydrogen atom a

C -.,alkyl group, a 25 C2 5al kenyl group, a C2 _5al kynyl group, a
C3_8cycl oaldgslozs@r oup or a C3_8cycl oal kyl - C1_5al kyl group,pcanodossHé an
aryl or heteroaryl group unsubsti- tuted or substituted with 1 to 3
substituents which may WO 02/ 02549 PCTLJPOL/ 05806 7 be the sane or
different and are selected from hal ogen atons, Cl_5al kyl groups,

Cl_5al koxy owbepeinCk_%al kul bki &, groups, -trlfluoronethyl group,
trifluoromethoxy group and groups represented by the formula -N(R15)R16

(wherein 5 each of RL5rants Rifhyadigdn evos 4 he, sang 0l erent, is a
hydr ogen atomor a Cl-, al kyl group); or a pharna- ceutlcall acceptable

salt ther eonggcyd:Boehy]dy]at@roﬂ'ﬂaﬁ 4 eCMcwskeshiy 1he ntq | fi cation
have the followi ng neanings.. 10 The term"Cl 5a|ky group means a

strai ght chhydroxybr gnohpd aha;gahkaxy group, o 4, [eydl el baloxypt ons, such
as nethyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl,
|sopentyl5or9¥%@Pb|R§ aTEQOuPerﬂpreaeﬁabﬁehyltgeoﬁprmuéansNaR§0méight chai n
or 15 branched chain al kenyl group of 2 to 5 carbon atons, such as vinyl,

1- propenyl , QW%?B%éHyPaCQ At Ryl andy R’ orwhﬂ@?Imdyabéﬂﬁhaeaamé'GZ'SalkynyI

group" neans traight, chain _or branched chain al kynyl group of 2 to 5
car bon aton%l GERLe LEh§nh¥d r99590ﬁ9ﬁ9b 8r Ci-helkykedrque, 28 ter m

" C3_8cycl oal oup” ans a cyclic_al group of 3. tq 8 carbon atons,
such as cycl 33-3111 W dr R o rﬂ]ﬁal]ﬁﬁﬂc‘l%hélﬁyl SyFelBnept yl or

the like. The term"” ?ﬁ % g&kﬁ% Cl, %%gy g Or p neanifgtéﬁgstltuted
Cl_b5al kyl group havi ng e- menit up as the
st e, e s L ] A KB g
Cl_sal kyl group,_as i 18 Upsdig vedtc O %yﬁﬂ%a’l‘ K 1°%bup, a ¢, cyclo-
alkyl-C, salkyl group, a hydroxyl group, a C,.alkoxy
group, a C,,cycloalkyloxy group, a group represented by
the formula -N(R')R' (wherein each of R** and RY, which
15 may be the same or different, is a hydrogen atom, a
C,salkyl group, a C,,cycloalkyl group or a C,,cyclo-
alkyl-C, ;alkyl group), a group represented by the
formula -CO,R* (wherein R™ is a hydrogen atom, a
C,.salkyl group, a C,,cycloalkyl group, a C,,cycloalkyl-
20 C,salkyl group, a C,,alkoxy-C,.alkyl group, a C,,cyclo-
alkyloxy-C, salkyl group or a phenyl group), a cyano
group, a nitro group, a C,.,alkylthio group, a trifluoro-
methyl group or a trifluoromethoxy group,
R’ is a hydrogen atom, a C,.salkyl group, a
25 C,salkenyl group, a C, alkynyl group, a C,,cycloalkyl
group or a C;cycloalkyl-C, .alkyl group, and
Ar is an aryl or heteroaryl group unsubsti-

tuted or substituted with 1 to 3 substituents which may



WO 02/ 02549 PCT/JP01/05806 8 atom The term "N-C3_8cycloal kyl" nmeans a
group having a C3 8cycloal kyl group as a substituent on the nitrogen

atom Thwot@m4oN- C1_5al kyl - C3_8cycl oal kyl " means a gr oupcTi@vi/isgo@
C3_8cycl oal kyl - C1_b5al kyl group as a substituent .5 on the nitrogen atom

The term "hal ogen atonf neans a quorlne atom a chlorlne atom a brom ne
atomor an iodine atom The term"Cl _5al koxy group” neans a straight chain

or branched chaifhal ke SfO&Pf?érénEOaédCQEQOQ PLOPEq fEQ?SHgfoaénnEthoxy,

et hoxy, propoxy, isopropyl oxy, butoxy, I SO uty oxy, penty

i sopentyl oxy ffohdge d:lmkyﬁhegrd@sm "d3,a8%63y0 @hﬂ@dp@w Qr, 9&5&51%_%85 a

cyclic al koxy group of 3 to 8§ carbon atons, such as cyclopr opyl oxy

CyCIobutylOXygr@W§éDDEﬁiiIQ%ﬂoﬂéth@E br&@p,Tﬁﬁleﬁﬁkoﬂéthoxy grou .
"Cl_bal koxy-Cl_5al kyl group” neans a substituted Cl-, al kyl group %aV|ng a

Cl_5al koxy gramng @sotpe sebpséséweed, bguthe ﬂSrmelaoxunnFmRP,(%he&agnyethyl
or the like. The term_ "C3 8cycl oal kyl oxy-Cl_5al kyl group” neans a

substi t ut ed Q§C$a¢ﬁwagadeR%athgca @ay, bﬁcth&lbamy grodp f&erene ,20
substituent, such as cycl opropyl oxynethyl, 2-cyclo- propyl oxyethyl or the
like. The terks "TIMEAFRGER habom @B ud" Ceerky la &tQup yhtow i phaxmabr anched
chain al kyl- thio, gr of 1 to 5 carbon atons, such as nethylthio,

et hyl t hi o, pr?ﬁﬁ#%é%%ﬂXwa?¢@PY??%E %%lqh%h?é?%¥"%?yltﬁrbﬂﬁra ans a phenyl
group, a naphthyl gro ﬁ or_the like, The term "heteroar group” means a
heterocyclic group havi hgSi heFES 58 40 tREPLESART WFPR lﬁ%ﬁaBbo?he same
or different eathevg)g 402549 PCT/JPCH/05806 9 selected fromnitrogen,
oxygen and su uc wt@$| ﬁ%?holyl i ndol yl, benzof uranyl,

benzo- @di azol yl, I, neﬁql yl_ar e Therefore
t he subs?%tuted aryI o?ﬁﬁeteroar ‘ﬁgb + d§1 méénétg th%lght

chain or branched chain alkyl group of 1 to 5 carbon
atoms, such as methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, t-butyl, pentyl, isopentyl or the like. The
term "C,;alkenyl group" means a straight chain or
15 branched chain alkenyl group of 2 to 5 carbon atoms,
such as vinyl, l-propenyl, 2-propenyl, l-methylvinyl or
the like. The term "C,;alkynyl group" means a straight
chain or branched chain alkynyl group of 2 to 5 carbon
atoms, such as ethynyl, 2-propynyl or the like. The
20 term "C, ,cycloalkyl group" means a cyclic alkyl group of
3 to 8 earbon atoms, such as cyclopropyl, cyclobutyl,
~ cyclopentyl, cyclohexyl, cycloheptyl or the like. The
ferm "C;sCycloalkyl-C, ;alkyl group" means a substituted
C,salkyl group having the above-mentioned C, ,cycloalkyl
25 group as the substituent, such as cyclopropylmethyl,
cyclopropylethyl, cyclopentylethyl or the like.
For B, the term "N-C,  alkyl" means a group

having a C,;alkyl group as a substituent on the nitrogen



5 includes, for exanple, 2,4,6-trinethyiphenyl group, 2,4,6-tribronophenyl
group, 2, 4-di brono-6-chl orophenyl group, 2,4-dichlorophenyl group,

2,4, 6-tri gl prapkenyl group, 2-methyl -4-methoxyphenyl gr Qi¢vipro1/05806
2, 4-di brono-6- fl uorophenyl group, 2,4-dibronD-G-nethyIpheny( group,

2, 4- di br onp- 6- net hoxyphenyl group, 2,4-dibronp-6 nethylthiophenyl group,

2, 6-di brono- 4-i sopropyl phenyl group, %,G-dibronn-4-trif|uoronethy|phenyl

group, 2- ch -4-trf opet hyl phenyl. .group, 2-chl oro-4 )

trifluoromet gérgbhe%@ Eggﬁp?ﬁﬁaﬁf%ﬁ%]ﬁ&%g-%ai’? et IRAYR el HB-3 |
roup, 2-chl@r e feitddf r - [ -3- vl gro .

g- chloor 0- 6- t%‘%y%olrcf)dnlp%}ﬁgxg&gjﬁylSn-apgdytfdé%tgluép/r}t TP the nitrogen
2‘Ch|0r0‘6‘W@E&@Xypfﬁédt@fﬁ‘Vﬁ-@r%ﬁ.yf&%ﬁﬁquiﬂﬁ%ﬁxai_means a group

trifluoromnethyl - 6- net hoxypyri di n=3-y[* gr

6-di fl uoronehayimyra d«:ﬂgcggdaloﬁmnq?samsﬁy lgr®ugd S EhRE;icdidh3- V!
group, 2,6-di met hoxypyridin-3-yl© group,

5, 7- di met hiyl o2, th8-hetzogsn agiemol - 4-yl group,

5, 7- di et hyl benzof urazan- 4-yl group, 6, 8-dinethyl- quinoxalin-5-yl group,
5,7-dichloro-2, 1, 3-benrive tdimdt kZDbgdn Yatom! measd! 1 obeHEOA&Ir azan- 4-yl
group 25 and 6, 8-di chl oroqui noxal i n-5-yl group. The pharnaceutically
accept abl e satem; m t¢tllopiesemton nvenbroninacitoeser fon Exabpee, salts with
an inorganic acid such as sulfuric acid, hydrochloric W 02/02549

PCT/ JPOL/ 0580&P™ 40 Bee dtephosphavlikoxyciaramp 't mednskey statatisyhti tdham

organic acid such as acetic acid, oxalic acid, lactic acid, tartaric acid,
fumaric aci PT nRFrchedi ehath talkoxncgrpument ehebs@l § omibaeri atoms
nethanengfoni%Racid $h5 t ol uenesul fonic acid or the like; and salts with
a metall] ot K PRAEFREFNim F P X Lo IRR PR, FRRREPYHRXY orPU%RFYEi um i on,

magnesi um i o I ion or the like., Preferapl e exanpl es. pf the conpound of
the pr esentfsl%k\glﬁe{;xcllé())}f’yhr%eré%y%f%)ﬁf’ovﬂss.oﬂ?fl XY OF Jrh¢ el Lt e af® conpounds

of the term "C, g cycloalkyloxy group" means a cyclic alkoxy
group of 3 to 8 carbon atoms, such as cyclopropyloxy,
cyclobutyloxy, cyclopentyloxy or the like. The term
15 "C,salkoxy-C, ;alkyl group" means a substituted C,.alkyl
group having a C, ;alkoxy group as the substituent, such
as methoxymethyl, 2-ethoxyethyl or the like. The term
"C;gcycloalkyloxy-C, ;alkyl group" means a substituted
C,salkyl group having a C, ,cycloalkoxy group as the
20 substituent, such as cyclopropyloxymethyl, 2-cyclo-
propyloxyethyl or the like. The term "C, . alkylthio
- group" means a straight chain or branched chain alkyl-
thio group of 1 to 5 carbon atoms, such as methylthio,
ethylthio, propylthio or the like.
25 The term "aryl gréup" means a phenyl group, a
naphthyl group or the like. The term "heteroaryl
group" means a heterocyclic group having in its ring 1

to 4 atoms which may be the same or different and are



formula [I] in which Ais a group represented by the fornmula [Il]. Mre
preferable are conpounds of the formula [I] in which Ais a group

repr eseniyved2ysdohe forrmula [I1], Y is a carbanoyl group pardipor/éssod or 1

15 In addition, preferable are conpounds of the fornmula [I] in which Het
is a heterocyclic group represented by ,fornm(01) or form(12). More
preferable are conpounds of the for mul & [I] in which Het is a heterocyclic

group repr osgalesk b LROA(AILrBEeho Bkldin BRA B1k5ca BRSRYL,20 oroup

having two or three substituents e ~sane or erent and

are sel ected @y@ﬂmpﬁl0@@9n619n§,in&%lY@LkMénQB?gP§?¥§}_§@L§85y groups,

Cl Sal kylthio groups, "trifluoronethyl group an uor onet hoxy .gr oup.

Still nore prehesdbheoBy®, COSRLURABaAny e GRiAVkAIEA]1 35 tReWhigh, Het is
a heterocyclic group represented by form0l) or fornm{(12), and Ar Is a

phenyl group Hasrefore wothe g@bQEismbeaiangnt@rmhéﬁéraayybeggsﬁgsanﬁ or
different and are selected fromchlorine atom W) 02/02549 PCT/ JPOL/ 05806

11 trifl uo? onbedides pupornexampi & yo2 pheéhoxymetbypphedpe goowpynd of the
formula [I] can be produced, for exanple, by any of the processes shown in
the fol |l ow ng2reZtiBhbrehepenyl t grqupi n2 i hedibldboo+ igcbloraphényl schenes,
A Het, Rl, R2, R3, R4, R5, R6 and R7 are as defined above, R7 is a

Cl- 5al kyl gr oc¥PHR &« pricHy P LoFeRRpenBhdIs@uP s 2 £h6 ok Fhehbenephenpt oni ne
atom an iodine atom_a nefhanesul fonyl oxy group, a benzene- sul fonyl oxy
group, a tol UEnEWRY f ?&@E&xizﬁEmﬁﬁbﬁx @EP%#i?¥%%Pon%tﬁa%é§ﬁ@m%n9+oxy

aroun) . Seac SR a1 Tor b A ebzcno (Endthy Eindny ! rdd), S OP !

10 2,4-dibromo-6-methoxyphenyl group, 2,4-dibromo-6-
methylthiophenyl group, 2,6-dibromo-4-isopropylphenyl
group, 2,6-dibromo-4-trifluoromethylphenyl group, 2-
chloro-4-trifluoromethylphenyl group, 2-chloro-4-
trifluoromethoxyphenyl group, 6-dimethylamino-4-

15 methylpyridin-3-yl group, 2-chloro-6-trifluoromethyl-
pyridin-3-yl group, 2-chloro-6-trifluoromethoxypyridin-
3-yl group, 2-chloro-6-methoxypyridin-3-yl group, 2-
trifluoromethyl-6-methoxypyridin-3-yl group, 2-chloro-
6-difluoromethylpyridin-3-yl group, 2-methyl-6-

20 methoxypyridin-3-yl group, 2,6-dimethoxypyridin-3-yl
group, 5,7-dimethyl-2,1,3-benzothiadiazol-4-yl group,
5,7-dimethylbenzofurazan-4-yl group, 6,8-dimethyl-
quinoxalin-5-yl group, 5,7-dichloro-2,1,3-benzo-
thiadiazol-4-yl, 5,7-dichlorobenzofurazan-4-yl group

25 and 6,8-dichloroquinoxalin-5-yl group.

The pharmaceutically acceptable salt in the
present invention includes, for example, salts with an

inorganic acid such as sulfuric acid, hydrochloric



Compound (2) can be obtai ned by hal ogenation 15 or sulfonylation of the
hydr oxyl group of Conpound (1). Here, the hal ogenation refers to reaction
wi t h a halegematdong reagent such as phosphorus oxychl ori decT/Pogessber us
pent achl oride, sulfuryl chloride, thionyl chloride, thionyl brom de,
oxalyl chloride or the Iike 20 in the presence or absence of, for exanple,
N, N- di methylaniline or N, N-diethylaniTine without a solvent or in an

i nert sol venhcsighpAssBniydeogaihon end: 111kReN2eA AR cholyene) or

hal ogen-cont ai ning solvent (e.qg., chloroform’an chior orfe hane) . The

sul fonyl a 25otg@ﬁ1&eE@&a Eacheag! aeRtWict Rca asulhkanylalbidig,r qagen WO
02/ 02549 PCT/ JPOL/ 05806 12 such as nethanesulfonyl chlori'de

p-tol uenesul honyl, takkatriideactid,f lruakaeret AanasUimbariie Aeiid a&ﬁi@&bde N-
phenyl bi s(trifl uoromet hanesul fonimde) or the like in the presence or

absence of aabide benaeneselffosdcventid; methaaesan fehier acadg. p-di et hyl

et her, tetrahydrofuran, 1,4-dioxane and 1, 2-di net hoxyet hane),

hydr ocar bdn tpéugnespéfigane agddt olruche) 1like;arinde s@dtg. wildhNa

di met hyl formam de and N-net hyl pyrrolidone), acetonitrile, dinethyl

sul f oxi de, W?FalnéonoﬁuﬁhlgsnﬁxﬁhﬁémoﬂogoIsedngmsabect@othssaumhese i nert
solvents. Here, the base includes, for exanple, organic bases such as
trlethylanlnéondlF§$ﬁﬂ8§yﬂ€ﬂhyﬂéﬁﬂﬁéluﬂyﬁpﬂun@lnc ion or the like.

1, 8-di azabi cycl o[ 5. 4. 0% und ene and_the |ike; and inorganic bases such
as sodi um hydride, pot tefgnp eh?&@@&ée558§lﬁﬁ?c&PH&ﬁ&P@ OfotB8si um
carbonate, sodium h dr ncarbonate glunlanlde and the like. Step 2:
Conpound (3)PTERENE %B 18P fhHE 6?e§8ﬁ O%Envention, can be obtained by

or asencalor  Bbsence ng LD BRI ) el RRpREES 3O YREL 0 L

presence or absence of ase npl e,
am nes such ﬁérﬁﬁlﬁtbihaﬁhnﬁhlgh'ﬁOEEOberoup represented by the

formula [II]. More preferable are compounds of the
formula [I] in which A is a group represented by the
formula [II], Y is a carbamoyl group and n is 0 or 1.
15 1In addition, preferable are compounds of the formula
[I] in which Het is a heterocyclic group represented by
form(0l) or form(l2). More preferable are compounds of
the formula [I] in which Het is a heterocyclic group
represented by form(0l1) or form(12), and Ar is a phenyl
20 group having two or three substituents which may be the
same or different and are selected from halogen atoms,
C,salkyl groups, C,;alkoxy groups, C,.alkylthio groups,
trifluoromethyl group and trifluoromethoxy group.
Still more preferable are compounds of the formula [I]
25 in which Het is a heterocyclic group represented by
form(01l) or form(1l2), and Ar is a phenyl group having
two or three substituents which may be the same or

different and are selected from chlorine atom,



et hylam ne, pyridine and the like; inorganic bases such as sodium
carbonat e, potassium carbonate, sodium 25 hydrogencarbonate, potassium
hydr ogenceigonasg®, sodi um hydroxi de, barium hydroxi de, saqditypolysdné de and
the 1like; metal al coholates such as sodi um net hoxi de, WO 02/ 02549

PCT/ JPOL/ 05806 13 sodi um et hoxi de, pghassiun1tert-butoxide and the |iKke;
nmetal am des such as sodi um am de,” |ithium diisopropyl- am de and the |iKke;

Mner 5 50l vant T ot ometyt o oll S AP E kAP ERRAT SRt N ol - et han

inert 5 solvent includes, Phanol, et hanol ,

i sopropyl al cohol , et hyh&ngoghyaak ofnéhégfokﬂnﬁf%%zteﬁénsﬂéh as diethyl

et her, tetrahydro- furan, 1,4-dioxane, 1,2-dinet ane and the like;
hydr ocar bonspsodicas, besz eagambob Ve erhk kg, . d ch. as
N,N—dinethyl?ornanide, N- net hyT - gygfo??goﬁg %h% ?ﬁ%égfﬁg% gﬁ%?gn??rile;
di methyl  sutfiexteElopymng diegct 16h eschands M xtor 2s(oh QL VLS Sow skl ect ed
fromthese inert solvents. Conpound (9) of the present invention can be 15
synt hesi zZ2d 2e2otivmgschemes p AheHéb) | RW K], r RACIRQNR® sckfe@@d2R? React i on
Schenme 2 COA---~ NH \~ X4-Het O- N-Het K---/N-Het (2) Step 3 Step 4
(6) (7) NCO\areq efinedieabove ,~ RN Het aSCep By eprdug Hr (H) Step 3: 20
Conmpound (6) can be obtained by reactin

phenyl group, and X' is a cﬁiorine atom, a bromine atom,

an iodine atom, a methanesulfonyloxy group, a benzene-
sulfonyloxy group, a toluenesulfonyloxy group or a

10 trifluoromethanesulfonyloxy group).

Reaction Scheme 1.

A-H
4
HO-Het —— X*Het —(l—>A-Het
) Step 1 @) Step 2 3)

Step 1:
Compound (2) can be obtained by halogenation
15 or sulfonylation of the hydroxyl group of Compound (1).
Here, the halogenation refers to reaction with a
halogenating reagent such as phosphorus oxychloride,
phosphorus pentachloride, sulfuryl chloride, thionyl
chloride, thionyl bromide, oxalyl chloride or the like
20 in the presence or absence of, for example, N,N-
dimethylaniline or N,N-diethylaniline without a solvent
or in an inert solvent such as a hydrocarbon (e.gq.,
benzene and toluene) or a halogen-containing solvent
(e.g., chloroform and dichloromethane). The sulfonyla-

25 tion refers to reaction with a sulfonylating reagent



Compound (2) with Conpound (5) in an inert solvent in W 02/02549
PCT/ JPOL1/ 05806 14 the presence or absence of a base. Here, the base

i ncl udes, wifB¥apl e, am nes such as triethyl am ne, PCT/JP01/05806
diisopropyletﬁylanlne pyridine and the |like; inorganic bases such as

sodi um car bonat e, potassi um carbonate, .5 sodi um hydr ogencar bonat e,
pot assi um hydr ogencar bonat e, sodiunlﬂgdrOX|de bari um hydroxi de, sodi um

o hoxt de. " pot S8, 4 e IR REGRDE BhEOLHED e SRUCHOLEREIRILEE, Looc U™
sodi um am deen]bfam €L 008 APNLeiEnagh dPoRNd L84 ! LiffyqAlge & hgnar d

reagents such as t hyl megnesi um hert sol vent

i ncl udes, f%h@%ﬁi@i@(tﬁif%&&nétﬁ@n%ulﬁ@ﬁﬂﬁﬂ@é &k h@HQ't %§/1<é09{1]0py'

al cohol, ethylene glycol and the like; ethers suc die

tetrahydro- dfe fpresende dodli gpearce lo@- QIB@é@oiﬂeéﬂaﬂﬁeﬁﬂdséhﬁeﬁtke
hydr ocar bons such as benzene, toluene and the |ike; am des such as

N, N- di methyl swchrens den eEhnet hyé - g pyrddétipheetingr | heetikieydasetoanfril e;

di met hyl sul foxide; pyridine; water; and m xtures of solvents 20 sel ected
from these ihettdboxamatand b 2pdimethoxpetiaié) , canhpércoavisshed t o
Compound (7) by renoving the acetal protective group of Conpound (6) by
convent i onal (éydr ol yeRzen@dend s tienepndan i ansd¢ see.g2b Nhkedora W G eene
and Peter G W Wits "Protective Goups in Oganic Synthesis"). W 02/02549
PCT/ JPOL/ 058@8“9"115571%?3@}5?3151 Todpd ety kryir el tdemel t ed t o Conpound (8)
by reacting Co in the presence of a cyanating agent such as

ound (
sodi um cyanl"i'J“en;'p 1I';f%Jer mimer el Buliexiden | RYFiAiRgar®Belor the |ike in

n iner | ven
a e tléo mf%éure of solvents selected from these inert solvents.

Here, the base includes, for example, organic bases
such as triethylamine, diisopropylethylamine, pyridine,
1,8~diazabicyclo[5.4.0]-7-undecene and the like; and
inorganic bases such as sodium hydride, potassium

15 hydride, sodium carbonate, potassium carbonate, sodium

hydrogencarbonate, sodium amide and the like.

Step 2:
Compound (3), the compound of the present
invention, can be obtained by reacting Compound (2)

20 with Compound (4) in an inert solvent in the presence
or absence of a base. Here, the base includes, for
example, amines such as triethylamine, diisopropyl-
ethylamine, pyridine and the like; inorganic bases such
as sodium carbonate, potassium carbonate, sodium

25 hydrogencarbonate, potassium hydrogencarbonate, sodium
hydroxide, barium hydroxide, sodium hydride and the

like; metal alcoholates such as sodium methoxide,



such as an al cohol (e.g., nethanol, ethanol, isopropyl alcohol and

et hyl ene glycol), an ether (e.g., diethyl ether, tetrahydrofuran,

1, 4- di oxawe @nds4h, 2 di net hoxyet hane), acetonitrile, aceti e@Egpdi/oises er, or
10 a m xture of solvents sel ected fron1these inert solvents; and then
reacting the cyanation product with, _for exanple, phosphorus oxychloride,
t hi onyl chl ori de, nethanesulfonyl cm%ﬁlde p-tol uenesul fonyl chloride or

trlfluoroacegbgl@ﬂhggﬁb%gﬁ hg@aggg ﬁnggrng@ngﬁgga fql2 _an&ﬁkganlc base

such as pyridine, triet e or ||sopropy I fert
sol vent suchpagaza ﬁg&ggeg gANLal o] ( [ ne and
chl oroform, anaet%er (e. gu Hd%g Qbagg?héﬁgaéfe?%gﬁ go uranggﬁbgidloxane

and 1, 2-di neghogyeihanehe 29xa. hMﬂ&°G§&QHQrﬁergageH€§Zgﬂ@haﬁg tol uene) or
the like. Step 6: Conpound (85 can be converted“to Conpound (9) of the

present inveméthylhyghnestumnprboiedeyana gheupipt. Ceppounady¢8) by using,
for exanple, sulfuric acid, 25 hydrogen chloride and formc acid singly or
in conbi na- sobvent imoludespr Eorheremplej nadoohodst saehvest such as a

hal ogen-cont ai ni ng sol vent (e.g., dichloronethane WO 02/ 02549

PCT/ JPOL/ 05806thamso.bhndethanebf oiapprany bt Akcohely. etdykehyl gaybhel,
tetrahydrofuran, 1,4-dioxane and 1, 2-di net hoxyet hane), a hydrocarbon
(e.g., benzewedabetbikenestheusesuch as digthyd etthLVEBtsahgﬂeoPed from
these inert solvents. 5 In addition, ound (10) and Conpound (17) of

t he present f%%%%tlBn4t§h05§n%bthr%eélﬁggBPHYﬁEhan§oan@othﬁelibﬁFomnng

N
s 00 1y Bl aa Bags ' Q0o hE "Bedzone PRa1ahe A RN Tk T ) 2 O !

10 amides such as N,N-dimethylformamide, N-methyl-
pyrrolidone and the like; acetonitrile; dimethyl
sulfoxide; pyridine; water; and mixtures of solvents
selected from these inert solvents. |

Compound (9) of the present invention can be

15 synthesized according also to the following reaction

scheme 2.

Reaction Scheme 2

O

{5
Q\__J <f\ O/ 1\
A
X*Het - sen 1 < N Het — ™ s < N-Het

NC,

T\ H,NC
—_— \</ N-Het —— O\< N-Het
Step 6

Step 5
®)

Step 3:
20 Compound (6) can be obtained by reacting

Compound (2) with Compound (5) in an inert solvent in



NHet R O Step 7 0 (13) (7) Step 10 /N Het Step 8 Il -\ Het O (14) R3O0\
-/ IN1O (16) R jNH Step 9 RRINHR 2 Step 11 (15) (15 1 Rm--\,N Het
RNII ~Iwidydsd2 / 0 (17) (10) 10 Step 7: Conpound (7) peampogozeqvert ed
to Compound (13) by reacting Conpound (7) with either Conpound (11) or
Compound (12) in an inert solvent in Hﬂ? presence or absence of a base.
Here, the base includes, for 15 exanple, sodium hydride, potassium hydride,

sodi um WO 02{Qg5§?eggﬁééPQ;/Qﬁggﬁceléfg?T§?§EQe,Hggg sghumtert - but oxi de,

a
n-butyl lithium i thiumbis(trineth am de,  sbdi'um am de and

pot assi um caihenades, | foreegamply, ARiAEOWIubnhehBetrielRyihpWae> et her,
t et ranet hyl et hyl enedi am ne, 5 hexanet hyl phosphoram de and the |ike can be

used as an adlisdprepyIbehynentineol peridinel HH@SthEoN iR¥INBhBrgagliBers such
as diethyl ether, tetrahydrofuran, 1,2- dinmethoxyethane and thé |ike;

hydr ocar bonsbases sschbaszsodiumotaebenand,tpethskeumataebehatseych as 10
et hanol, nethanol and the |ike; am des such as N, N di net hyl f or mam de,
N- net hyl p§r repdtienchyddoghrchrkenateet pateshyhnr badrdgeethybosuatéexi de;
vater; and sodium hydroxide, barium hydroxide, sodium hydride and
the like; metal alcoholates such as sodium methoxide,
sodium ethoxide, potassium tert-butoxide and the like;
metal amides such as sodium amide, lithium diisopropyl-
10 amide and the like; and Grignard reagents such as
methylmagnesium bromide and the like. The inert
solvent includes, for example, alcohols such as
methanol, ethanol, isopropyl alcohol, ethylene glycol
and the like; ethers such as diethyl ether, tetrahydro-
15 furan, 1,4-dioxane, 1,2-dimethoxyethane and the like;
hydrocarbons such as benzene, toluene and the like;
amides such as N,N-dimethylformamide, N-methyl-
pyrrolidone and the like; acetonitrile; dimethyl

sulfoxide; pyridine; water; and mixtures of solvents

20 selected from these inert solvents.

Step 4:
Compound (6) can be converted to Compound (7)
by removing the acetal protective group of Compound (6)
by conventional hydrolysis ﬁnder acidic conditions (see
25 Theodora W. Greene and Peter G. W. Wuts "Protective

Groups in Organic Synthesis").



m xtures of solvents selected fromthese inert solvents. 15 Step 8: Wen
R3 of Conmpound (13) is a group other than a hydrogen atom Conpound (13)
can be cowanieshet o Conpound (14) of the present inventi gemhwogeyent i onal
hydrol ysis of the ester portion under acidic or basic 20 conditions (see
Theodora W Greene and Peter G W Wi "Protective Goups in Oganic
Synthesis"). Step 9: Conpound (10) of e present invention can be
obt ai ned by ggggaggon of Conpound (14). Here, the 25 am dation refers to
general am dation of the carboxyl group, and refers to any of the

fol I owi ng reactions: Vﬁbﬁ§698§4?7?CEéAPEE/Qéﬁ@értég %gegﬁﬁﬁ8558”(9

Compound (15) with a mxed acid anhydride obtalne e reacti.on of

Corpound (14py meabtanfatehpodhe @deiﬁstﬁé ﬁ@egencétbflaCB&QﬁQ%QQQBte and
i sobutyl chloroformate) or an acid halide (e.g., 5 benzoyl Chlori and

pi val oyl chl agede)suoht he poasemnceyanfde, bpseasyeimasyAniaehy! nor phol i ne,
triethylamne or the like; the reaction of Conpound {14) w t h Conpound
(15) in the prisebbyloilulcopdendengragkat l$kehinsan inert solvent

N, N - di cycl ohexyl carbodii m de (DCC), 1-(3-dinethyl- 10
aninopropyl)SQC%t%§Iéﬁr@b@?hﬁidée(EIIDmethﬁbohyletuahQidaisbpr¢§¥1),

di phenyl phosphoryl azi de (DPPA), diethyl cyanophosphate or the |ike and
optional |y amlCeledt#pe §EEK1§§919h¥@@£kyb@hz©th¢§zbﬁeg(FKBi??hYﬂ

hydr oxysucci njm de, . 4-di pet hyl am nopyri dine or the 15 like; and the
reaction of %%ﬁ%%uhﬁeFE%?Yafgﬁuﬁﬁnac d*-RaPxaRe odRdi hed-by the reaction of

chi'or de, oot iR Tyt aft fe ot PRRR e bhbe o ECor AP HE  WREE, 20F of ep 10]

10 a mixture of solvents selected from these inert
solvents; and then reacting the cyanation product with,
for example, phosphorus oxychloride, thionyl chloride,
methanesulfonyl chloride, p-toluenesulfonyl chloride or
trifluoroacetic anhydride in the presence or absence of

15 an organic base such as pyridine, triethylamine or
diisopropylethylamine in an inert solvent such as a
halogen-containing solvent (e.g., dichloromethane and
chloroform), an ether (e.g., diethyl ether}
tetrahydrofuran, 1,4-dioxane and 1,2-dimethoxyethane),

20 a hydrocarbon (e.g., benzene and toluene) or the like.

Step 6:

Compound (8) can be converted to Compound (9)
of the present invention by reacting the cyano group of
Compound (8) by using, for example, sulfuric acid,

25 hydrogen chloride and formic acid singly or in combina-
tion of two or more thereof, in an inert solvent such

as a halogen-containing solvent (e.g., dichloromethane



Compound (13) can be converted to Conpound (16) by reacting Conpound (13)
in the presence of an acid or a base in an inert solvent. Here, the acid
i ncl udes, wigan/@x@npl e, inorganic acids such as hydrogen 2%cahiprot/isdes
hydrobrom c acid, sulfuric acid and the like; and organic acids such as
acetic acid, trifluoroacetic acid, p}gpluenesulfonic acid and the like.
The base WD 02/ 02549 PCT/ JPOL/ 05806 i ncl udes i norgani c bases such as

sodi um hydr oxhdecnh1B8ebasshym Qydroyide, Pt asgi r ate and the |ike.
The inert solvent includes? f§¥ %§§%g|é? gfhe?%gghgﬁ ggﬂearethyl et her,

t et rahydr of utadrahydréicaehAoxyehbanexand he bils; such as
benzene, tolueneaa%drthe I?ke; alcoﬁols gﬁghgag gt §E§§%9%§®E§%§V and t he

like; anidea hy@hoeardoht dengthybbarenai daa doTaEhKh, R¥tee! bgdoge and the
| i ke; tetranethylurea; dinmethyl sulfoxide; water; acetone; and m xtures of
sol vents 10 mikeoredofr poltrbase sakettsaal vesmnsth¥beniR3rikssa1geaup. ot her
than a hydrogen atom enploynent of a solvent for reaction conposed of

wat er al ohe or a m xtuie sfidimien, @Qampounndo(l0prandt bempsahdents)nmakes it
possible to carry out the conversion of R3 to a hydrogen atomand 15 the
conver si on o@fcﬁgﬁoﬁﬁes€mg)lnﬁeubmpbuﬂdn(be)ObgamnEdaaeousHingsampo11: When
R3is a groug ot her than a hydrogen atomy R3 is converted to a hydrogen

at om by the S@nkhprbesdovingopeastianseepe’se 3fter whi ch Conpound (17) of
the present invention can be obtained by the same reaction as in Step 9.
Compounds (22), (23) and (24) can be synthesized according also to the

fol |l ow ng reﬁgéé€£0n2§cﬁgggn§ 4. WO 02/ 02549 PCT/ JP01/ 05806 20

0
R°O__=PR') R°O.__—~P(OR"
\I/— 3 or \l/— ( )2 —\

o
/T \ an 0 (2 7z N-Het
Sz NHet > R°0 —/
O/\_/ Step 7 ]C.r)_/ (13)
) l Step 10

o -"/‘\_/ N-Het Step 8

O (14) 0 -"_/\\\_/N-Het
A o © (16)
e NH | step 9 Rz::NH step 11
(15) : (15)

RK\ 4 N-Het
N ./

g O

R! L\ .
>N /Ki_jNHt
2 @]

(10)

(17)

10 Step 7:
Compound (7) can be converted to Compound
(13) by reacting Compound (7) with either Compound (11)
or Compound (12) in an inert solvent in the presence or
absence of a base. Here, the base includes, for

15 example, sodium hydride, potassium hydride, sodium



Reaction Schenme 4 OR17 OR 17 OR (R170)'COO O O NHet -- --0- ONHet HO
N-Het Step 12 Step tep 13 (18) (20) (21) 1 1 RR ORL7 H~NHNz 0o
(15) ORwoO®m2dhd / Step 15 Step 16 N-Net / Rz N-Het N HetpdiZ@hi1/43d) (24)
Step 12: Conpound (20) can be obtained by reacting Conpound (18) with
Compound (19) in an inert solvent in @ the presence of a base. Here, the

i nert solvent includes, for exanple, éthers such as diethyl ether,

t et r ahydr of i dadi h i ke, : h
enzont. ol benieeac nEo AR e PO PR PR kA IR ol and e

| Tke; an des1 40nsuNoas (b-bhdtapt Bk o) gRTRAS, sBafBhhuheue! ghydone and - the

' S :
| i ke; tetramethylurea; dinmethyl sulfoxide; and m xtures of solvents

sel ected fropotheseumneatbofgt¥ent £ Abeebaseyl Ntbudeswnlgr c€xappl €, am nes
such as triethylam ne, diisopropylethylam ne, pyridine and 15 the like;

i norgani ¢ bas®scsowh-BseshdrynteydaindehylpehgssnudiBydniede, sodi um
carbonate and the like; netal alcoholates such as sodi um net hoxi de, sodi um
et hoxi de,5 pheesgse¢thyiphosphovamniéeaaddt hbel Lkke abkybenatalisasugh as
n-butyllithiu _tert-butgll[thiunl henyl | i t hi um and WO 02/ 02549
PCT/ JPQOL/ 05 193vehe ThReinghl felupnbnidedudesh fisr| exhmphedi i sopropyl -
am de, Iithiun1bis(trinethylsilgllanide, sodi um am de

ethers such as’diethyl ether, tetrahydrofuran, 1,2-

dimethoxyethane and the like; hydrocarbons such as

benzene, toluene and the like; alcohols such as

10 ethanol, methanol and the like; amides such as N,N-

dimethylformamide, N-methylpyrrolidone and the like;

tetramethylurea; dimethyl sulfoxide; water; and

mixtures of solvents selected from these inert

solvents.

15 Step 8:
When R’ of Compound (13) is a group other than
a hydrogen atom, Compound (13) can be converted to
Compound (14) of the present invention by conventional
hydrolysis of the ester portion under acidic or basic
20 conditions (see Theodora W. Greene and Peter G. W. Wuts

"Protective Groups in Organic Synthesis").

Step 9:
Compound (10) of the present invention can be
obtained by amidation of Compound (14). Here, the
25 amidation refers to general amidation of the carboxyl

group, and refers to any of the following reactions:



and the like. Step 13: 5 Conpound (20) can be converted to Conpound (21)
by reduction of the ketone portion represented by hydride reduction using
sodi um bow@hwgslii de, and hydrogenation (see Ahnmed F. Abdelrivagisdos
"Reductions in Oganic synthesis"). 10 Step 14: Conpound (21) can be
converted to Conmpound (22) by reactiq Compound (21) with, for exanple,
phosphorus oxychl oride, thionyl chloride, methane- sulfonyl chloride,

p-t ol uenesul fipnyte£HL 5 c&oﬁékgéégéyggg?%@ﬁig ﬁ?%¥%£'€§?in the presence

or absence of an organic base ( I'ne, am no- pyridine,
triethyl am ngnhyid S0P OPYA BLY| By ke deSet HbAZEPI €Y 8&§d4§191;7'undece”e
g

or the like in'an inert solvent” such as a hal ogen-cont al ni ol vent

(e.g., 20 diwhtiwromdherermie &0 Qredeer) (eag. etBekhy{ ecllorofbhdyd et her,

tetrahydrofuran, 1, 4-dioxane and 1, 2- di net hoxyet hane), a hydrocarbon
(e.g., benzemmd aisbbuiyLiesie)onsfdhratée keor ofin byci@agil dde upd (21)

with, for exanple, sulfuric acid, trifluoroacetic acid 25 or formc acid in
an inert Solhemtoylcthhser dddahndemivaboyhi chhgr 5ééyebh €ke gpresence

di chl oronet hane and chl oro WD 02/ 02549 PCT/JPOLl/ 05806 22 form, an ether
(e.g., dieti83d athr§e 3ech sy N-oleryplmonphc Hinganer hethylamine or

1, 2-di met hoxyet hane), a hydrocarbon (e.g., benzene and toluene) or the

li ke. Step I15:€slidgabdihRl 1oegtiem ok Comperndd(ld) CobbbuPempd@d) of the
present invention by converting the ester_ portion of Conmpound (22) to a
car boxyl gr ol byl Hehe s%?%siﬁ‘%%éﬁ%r% RNIPNSiRG IS §1AB5: 230 Conpound

(23) can be}ﬁﬂPM§££§§L éhé%ggggggkdiimide (DCC), 1-(3-dimethyl-

10 aminopropyl)-3-ethylcarbodiimide (EDC), carbonyl-
diimidazole (CDI), diphenylphosphorylazide (DPPA),
diethyl cyanophosphate or the like and optionally an
additive such as l-hydroxybenzotriazole (HOBt), N-
hydroxysuccinimide, 4-dimethylaminopyridine or the

15 1like; and the reaction of Compound (15) with an acid
halide obtained by the reaction of Compound (14) with a
halogenating reagent such as thionyl chloride, oxalyl
chloride, carbon tetrabromide-triphenylphosphine or the

like.

20 Step 10:
Compound (13) can be converted to Compound
(16) by reacting Compound (13) in the presence of an
acid or a base in an inert solvent. Here, the acid
includes, for example, inorganic acids such as hydrogen
25 chloride, hydrobromic acid, sulfuric acid and the like;
and organic acids such as acetic acid, trifluoroacetic

acid, p-toluenesulfonic acid and the like. The base



(24) of the present invention by reacting Conmpound (23) wth Conpound (15)
by the sanme procedure as in Step 9. Conpound (29) of the present invention
can be swigtpass@ed according also to the foll ow ng react ipg/iPhyshene 5.
Reaction Schene 5 Rs 7 co~-~ Rs 7 O (Ar-B(OH)2 R5 x1 V (5 ORX, (27) HO
/ \N Step 17 O< N5/ \N Step 18 _ RA R4 (25) (26) RS R RS Ar RS Ar O
H2ZNCO -\ \' O- NN NN Step 19 step step 21 R4 R4 (28) (29) WO

/ 49 PCT. 8 . St .qht ai ned b
gglgégnatingiﬁggﬁég fgﬁﬁfégPﬁg ? éyaroxy g3g8§§ﬁ% ﬁggrg uﬁ ?52? byy t he

same procedupgtassiimSh§Ardxiany bB%asg?zaﬁt tAgpbAgta Qﬁ}ioﬂﬁea&&ﬁe or

sul fonyl ati on product with Cbnpoun (5 1nan itnert solvent in

presence or ahéemﬁérafsalvbﬁﬁelnb@ﬁaeSEh@obaéﬁamPQEUdéﬁheigrsﬁéﬁ”HEe
organi ¢ bases such as triethylam ne, diisopropy ethy am ne pyri di ne,

1, 8- di azabi cgtedhpl4ebher; undecahgdanduirha, 10, bikene8ndxi;B0hEABI Gnhases
such as sodi um hydri de, potassium hydride, sodlunlcarbonate pot assi um
car bonat ep sbheuhlhydrbgdnoaabboasesusbdasnbenzdﬁeandolﬁbﬁelaha thbe inert
sol vent includes, for exanple, ethers such as diethyl ether,
tetrahydrofulaherlahCQBoaSoiuﬁb ag, etenelhomgehhnnd and the Like;

hydr ocar bons ) )
amides such as N,N-dimethylformamide, N-methyl-

pyrrolidone and the like; tetramethylurea; dimethyl
sulfoxide; Water; acetone; and mixtures of solvents

10 selected from these inert solvents. When R’ is a group
other than a hydrogen atom, employment of a solvent for
reaction composed of water alone or a mixture of water
and one or more other solvents makes it possible to
carry out the conversion of R’ to a hydrogen atom and

15 the conversion of Compound (13) to Compound (16)

simultaneously.

Step 11:

When R’ is a group other than a hydrogen atom,
R’ is converted to a hydrogen atom by the same procedure

20 as in Step 8, after which Compound (17) of the present
. invention can be obtained by the same reaction as in

Step 9.

Compounds (22), (235 and (24) can be
synthesized according also to the following reaction

25 scheme 4.



such as benzene, toluene and the |ike; am des such as

N, N- di net hyl f or mam de, N-nethyl pyrrolidone and the |ike; acetonitrile;

di mret hyl @ fats@e; pyridine; and m xtures of solvents sql@girefodgoom t hese
inert 20 solvents. Step 18: Conpound (26) can be converted to Conpound
(28) by reacting Conpound (26) with ag%pryl-boric acid derivative (27) in
an inert solvent in the presence of a base, a zero-val ence pall adi um
conplex (e.g : Laki Lphenyl phosphi ne) pal | adi um and tetraki s-
(tributyIpho§SﬁFﬁ%§§aF?g%ﬁhn? or a divalent palladiumW) 02/ 02549

PCT/ JP01/ 05806 24 conplex (e.g., paldgdium acetate and_ pal | adi um
chloride) and optionally aFﬁpqgggiB (e.g., tripheny osphi ne and
tributyl phosphine). Here, thé& e \ncludes, for ex | e, inorganic bases

such as sodium 5 ¢arbgnate, godi um h encar bonat e, ssium carbonat e,
bari um hydr oxi d® sodiNtHethydroxr-deC&End t hedet | +kex or gami-Het bases such as
triethylamne, diY ropyl efeByilzam n yri diseg, 14- di

and the like. The hgprt sol vent inclugas, for 10 exanplfg,,1r11

hal ogen-cont ai ni ng sol vents such as df&hl or o- met hane, } orof orm and t he

| i ke; ethers such as diethyl ether, tetrahydﬁﬁiyran, 1,4;ghbxane, 1, 2-

di net hoxyet hane and t he PRKe; hydrocar boms suc@ benzsie, , t ol uene and
the like; alcohols suak(as 15 methanad={ et hand¥” angt he<|i k8, water; and

am no- pyridine

m xtures of soOfventSs se t ed—F+e+-t he ner+—selveont s. ep 19, Step 20
and Step 21: Cosgpepund ( f t¥erpgPesgnt ig%Fnkﬁaﬂlsan bi.ai ned by
carrying out Step 19, Step nd Step \1 i n the sa ner as for
Step 4, Step 5 and Step 85— respectivel y. Conpound (32) o he present
i nventi on can be (22) (23) (24)

Step 12:

Compound (20) can be obtained by reacting
Compound (18) with Compound (19) in an inert solvent in
5 the presence of a base. Here, the inert solvent
includes, for example, ethers such as diethyl ether,
tetrahydrofuran, 1,2-dimethoxyethane and the like;
hydrocarbons such as benzene, toluene and the like;
alcohols such as ethanol, methanol and the like; amides
10 such as N,N-dimethylformamide, N-methylpyrrolidone and
the like; tetramethylurea; dimethyl sulfoxide; and
mixtures of solvents selected from these inert
solvents. The base includes, for example, amines such
as triethylamine, diisopropylethylamine, pyridine and
15 the like; inorganic bases such as sodium hydride,
potassium hydride, sodium cérbonate and the like; metal
alcoholates such as sodium methoxide, sodium ethoxide,
potassium tert-butoxide and the like; alkyl metals such

as n-butyllithium, tert-butyllithium, phenyllithium and



synt hesi zed according also to the follow ng reaction scheme 6. WO 02/02549
PCT/ JPOL/ 05806 25 Reaction Schene 6 R6 R7 R6 R7 R6 R7 A-H Ar-B(OH) 2 \
RS X4 (4)wid2/02549X4 (27) RS Ar HO N Step 22 A N Step 23 Ad¥/fed1/b6k084 (25)
(31) (32) Step 22: Conpound (31) can be obtained by hal ogenating 5 or
sul fonyl ati ng the hydroxyl group of ound (25) by the same procedure as
in Step 1, and then reacting the hafgggnation or sul fonylation product

ith Co 4 Kkl [ ' h ] . .ah f
base. Fore, (he busc af LR PENYA0R bch"2e O LRROG 8] 188BE0RE %as”

triethylam ngmigéj SDPERRYME i ;g i - ;
1,8-diazabicycl0[2.4.0]-7-u%gggg%%ﬁgﬁgy?ﬁgin?Egidgﬁds?ﬁéyaaﬁpédgases such
as sodi um hyafddehe pokassi um hydri de, sodi um carbonate, potassium

car bonat e, sodi um hydrogencarbonate, sodium am de and 15 the |ike. The
inert solvent includes, for exanple, ethers such as diethyl ether,
tetrahydrofuran, 1,4- dioxane, 1,2-dinethoxyethane and the |ike;

hydr ocar bonsStepch3as benzene, toluene and the |ike; am des such as

N, N- di met hyl f or mam de, N-nethyl pyrrolidone and the 20 |ike; acetonitrile;
di met hyl 2ul f oxi de; py¢embeendand0)ncanubescofventedénts Sempotind from t hese
inert solvents. WO 02/02549 PCT/JPOL/ 05806 26 Step 23: Conpound (32) of
the present {hbEMRY oFedanpthen obt ihfekebynenposhienpreprasentad by Step 18.

hydride reduction using sodium boron hydride, and
hydrogenation (see Ahmed F. Abdel-Magid "Reductions in

Organic Synthesis").

10 Step 14:

Compound (21) can be converted to Compound
(22) by reacting Compound (21) with, for example,
phosphorus oxychloride, thionyl chloride, methane-
sulfonyl chloride, p-toluenesulfonyl chloride or

15 trifluoroacetic anhydride in the presence or absence of
an organic base such as pyridine, 4-dimethylamino-
pyridine, triethylamine, diisopropylethylamine, 1,8-
diazabicyclo[5.4.0]-7-undecene or the like in an inert
solvent such as a halogen-containing solvent (e.g.,

20 dichloromethane and chloroform), an ether (e.g.,
diethyl ether, tetrahydrofuran, 1,4-dioxane and 1,2-
dimethoxyethane), a hydrocarbon (e.g., benzene and
toluene) or the like, or by reacting Compound (21)
with, for example, sulfuric acid, trifluoroacetic acid

25 or formic acid in an inert solvent such as a halogen-

containing solvent (e.g., dichloromethane and chloro-



Compounds (33), (34) and (35) of the present 5 invention can be

synt hesi zed according also to the follow ng reaction schene 7. Reaction
Schene 7 @AoRbAKC Step 24 HORC\//~ step 25 RN-CO /-~ |, Hetr/pdh/bbe RY (7
"N-Het (33) (34) (35) Step 24: 10 Conpounds (33) and (34) of the present
i nvention can be converted to each otgﬁr by conven- tional protection and
deprotection of the ester portion and“the carboxylic acid portion (see

Theodora W e n e W 1P ti i anic 15
Synthes sty TURELE SR eReL ol ot Jus ToHAy] CEChEE) MerELAYRRoER gD

converted top @ﬂ@_@é@ﬂné?’éhdoi,L’b_&iﬂé@ﬁéﬁgeizﬁé(ﬁ‘é‘&og H%dr889§‘685i onal
am dation in the sane manner as in Step 9. 20 npound (35) can be

converted to(&ogppunentShe QﬁdCﬁBY@éﬁéﬂgofh@hé”iﬂﬁeportiOn of Conpound (35)
to a carboxylic acid by conventional hydrolysis (see Theodora W G eene

and Peter G W Wits "Protective WO 02/02549 PCT/JP01/ 05806 27 Goups in
Organic Synthesis"). The conmpound of the present invention is wuseful as a
t her apeut i ¢ ®¢eprbphyl actic agent for diseases in which CRF is considered
to be invol-ved. 5 For this purpose, the conpound of the present invention
can be fo?nul ated int ocCemBP@RE, (P2) | 8anchpsedrverted ahal @emppender s,
solutions, enulsions, suspensions, injections and the |ike by a
conventional(%ééﬁﬁga??%npr?%%ﬂﬁihﬂ%eﬁyl%ﬂdbﬁgc%%ﬁﬁéﬁ%ﬂﬁnﬁhef?$F%¥s,

bi nders, 10 dis{ntegrﬁtgrs, ﬁkkag£gsting agents, solvents, etc. The
conpound of X¥e-Hes@ht QR oh2ghnthed Carboxyl group by the

same procedure as in Step 8.

Step 16:

10 Compound (23) can be converted to Compound
(24) of the present invention by reacting Compound (23)
with Compound (15) by the same procedure as in Step 9.

Compound (29) of the present invention can be
synthesized according also to the following reaction

15 scheme 5.

Reaction Scheme 5

Q R® R
o>\ . o ABON,
\ R
X' ® /0 _en
> 4N\ N\
Step 17 © N / N Step 18
R4
(26)
6
R 7 R ’
Rs
5 Al
R Ar r

0 H,NCO
<ﬁ\1 \ i\ XN N
O"< N / N . P .
S Step 19 Step 20 Step 21 -

o8 R* (29)




adm nistered to an adult patient in a dose of 0.1 to 500 ng per day in one
portion or several portions orally or parenterally. The dose can be
properly Wwo jg2nesgased or decreased dependi ng on the kind dgictarpotlosgze@ase and
t he age, body wei ght and synptom of a patient. BEST MODE FOR CARRYI NG OUT
THE | NVENTI ON The present invention igsconcretely explained 20 with
reference to the foll ow ng exanples ana test exanple, but is not limted
thereto. Exagwpdg iy Synthesis of 8-(2, 4-dichl orophenyl)-4-(4-

car banoyl -1, 2, 3, 6-tetrahydropyridin-1-yl)-2-nmethyl- 25 quinoline (conmpound

1-01) After 60% sodi unchiesusie (26) Okdn dbéPshEL PRed IR ORA DS i
PCT/ JPOL1/ 05806 28 (79 nﬁ?émas &as%ed w t h hexane ax%&then gﬁ@%%ﬁ%%d in

N, N-di met hyldorswht ciey {3t g , thd eh GAEPLYE | @RoWBSo £00bRFoumtit (25 Fepy TO the
cool ed suspensi on was added 8-(2, 4-

di chl or ophertyitg -Samet pydcddtyelr ax yimi Siodp Nk, (S0 ©Een Sreattahgorke, and the
resulting mxture was stirred under ice-cooling for 10 mnutes and then at
room tenperkrlezenaticmoehesuBfomyattsn Foodiet sweitih i Compsime b ai ned
was added N-phenyl bis(trifluoromethane- sulfonimde) (703 ng) all at once,
and the resut®idl dRPHY x3UeeRasintihe dresencomnt capeencaref far 30

m nutes. Tq the resultant reaction m xture were added sodium

hydr ogencar e (A2 ngfPakPse clrbHRRS - o1 sxaupler PYERDLY i di ne

hydrochloriq§3§533 , _and 'tﬂﬁ iesultin .M xture was vigorously stirred
at 120C 15 375 HEW . 2ATher ST IML0E xt U LS PPRRPHH B eMURR, cool ed to

[ ayer v el RE i P SRt e 1 £ e fetndie 5 A08 Tier was
dried 10 1ike; and inorganic bases such as sodium hydride,
potassium hydride, sodium carbonate, potassium
carbonate, sodium hydrogencarbonate, sodium amide and
the like. The inert solvent includes, for example,
ethers such as diethyl ether, tetrahydrofuran, 1,4-

15 dioxane, 1,2-dimethoxyethane and the like; hydrocarbons
such as benzene, toluene and the like; amides such as
N,N-dimethylformamide, N-methylpyrrolidone and the
like; acetonitrile; dimethyl suifoxide; pyridine; and
mixtures of solvents selected from these inert

20 solvents.

Step 18:
Compound (26) can be converted to Compound
(28) by reacting Compound (26) with an aryl-boric acid
derivative (27) in an inert solvent in the presence of
25 a base, a zero-valence palladium complex (e.g.,
tetrakis(triphenylphosphine)palladium and tetrakis-

(tributylphosphine)palladium) or a divalent palladium



20 over anhydrous sodium sulfate, after which the desiccating agent was
filtered off and the filtrate was concentrated under reduced pressure. The

resi due wa® o2ausdof i ed by a silica gel columm chromat ogr appet(isol/iges gel
Wako CGel (C200), eluent: chloroformnethanol = 25 10 : 1), and the crystals
t hus obtai ned were washed wth netha%gl and then tetrahydrofuran to obtain
the title conmpound (156 ng). mp. 26 - 265.5C. WD 02/02549

PCT/ JPO1/ 05806up 295 Tebl g Expmhéla deBtaré afabhe;tlqang Table 18 11t

t he conpound obtained in conpoun talne by the sane

procedure aschToEx@8p! &ndlo 51g§g €a2p¥8bhesis @f .t _
8- (2, 4- di chl or ophenyl ) - 4- (5? IRy ea Zpi¥Bh (8.9 riphenyl

car banoyl - 1, ﬁh&sﬁhiﬁérah&dtﬁpyﬁtﬁlphdsphina)UEthéke quhBobkhBe (conpound
1-15) (1) In phosphorus oxychloride (5 L),

(2, 4- di chl or ophbages , 2fueteyamp1eyd1mayganmolbaeeézsechgasm@sdmeﬂted under
reflux for 1 hour. The reaction mxture was cooled to roomtenperature and
careful | yo porrkeenateo $edivmtkydrogencarborstéli pgtasxiume was separat ed
with a saturated agueous sodi um hydrogen 15 carbonate solution and ethyl
acet at e. TheC¥¥RREES/ | B§BiuRaBYdFPsideyesodinpdnpdsosddeuanduthate, after
whi ch the desjccati ent was filtered off and the filtrate was
concentratedfhﬂ%era?gd%g%ﬂnb?e%%%?% $eChopt aFrigtBplaBipe, 1 g). 20 (2) A

2 ey eSO B (M svors sy
o sopropy| shivl ey g 0 an fY AADSIRL (et aret ShofQ000 P v
25 was CP@'QQ&A&@IQPnﬁéf@@@ﬁgégﬁﬁélﬁfHﬁegoiyégtg SALHT 8L e8ichioro-

methane, chloroform and the like; ethers such as

diethyl ether, tetrahydrofuran, 1,4-dioxane, 1,2-

dimethoxyethane and the like; hydrocarbons such as

benzene, toluene and the like; alcohols such as

15 methanol, ethanol and the like; water; and mixtures of

solvents selected from these inert solvents.

Step 19, Step 20 and Step 21:
Compound (29) of the present invention can be
obtained by carrying out Step 19, Step 20 and Step 21
20 in the same manner as for Step 4, Step 5 and Step 6,
respectively.
Compound (32) of the present invention can be
synthesized according also to the following reaction

scheme 6.



aqueous sodi um hydrogencar bonate solution, and then extracted three tines
with chloroform The conmbi ned WO 02/ 02549 PCT/ JPOL/ 05806 30 organic | ayer
was dri edwev@ro2&phydrous sodi um sul fate, after which the pdgzpoedsodrg agent
was filtered off and the filtrate was concentrated under reduced pressure.
The residue was purified by a silica gg% colum 5 chromat ography (silica
gel : Wako Gel (C200), eluent: chloroformnethanol = 10 : 1) and then
crystal li zedgrehe@nogt RWheacelate to obtain the title conpound (159 ny).
mp. 230.0 - 232.0C. 10 Table 1, Table 2, Tables 3 to 11, Table 13, Table
16, Table 19 and Table 20 |ist the conpound obtained in Exanple 2 and
conpounds obt ai nedgsby the same procegdere s in Exanple 2.g%Exagmle 3 15
Synt hesi s of 8-(2, 4-di/chl or ophienyl ) - 4-Y 4- Ar-B(OH),

car banoyl - 1, 2, 3.6~/ 1 )get hyk7) qui ﬁnl
Q =
| >

1-01) (1) In N R N
chl oro- 8- (2, 4- di chljorqphenydep2231Et hy oIinesQ%;§3g) 2@ 0oft ai ned by the
G { pi peri done etA eneNketal (7.5

S anple 2, (1) a8 y
g) were stirred at\120C for 2 hours ang en at 150C for 2\heyrs, and the
resulting m xture was ated under refluxifor 3.5 hours. The aplvent was
distilled off under reBuced 25 pressure, dtter which water and'a saturated
aqueous sodi um hydf8gencar bonat e sol ufd'’bn were added to t &) residue and
the solid precipitated was col |l ected by WO 02/ 02549 PCT/JPOL/ 05806 31
filtration. The obtained solid was purified by a silica gel colum
chronatograp%¥ &sEELca gel : Wako Gel (C200); eluent: chloroformnethanol =
10 : 1) to o gPn<<? :

Compound (31) can be obtained by halogenating
5 or sulfonylating the hydroxyl group of Compound (25) by
the same procedure as in Step 1, and then reacting the
halogenation or sulfonylation product with Compound (4)
in an inert solvent in the presence or absence of a
base. Here, the base includes, for example, organic
10 bases such as triethylamine, diisopropylethylamine,
pyridine, 1,8-~diazabicyclo[5.4.0]-7-undecene and the
like; and inorganic bases such as sodium hydride,
potassium hydride, sodium carbonate, potassium
carbonate, sodium hydrogencarbonate, sodium amide and
15 the liké. The inert solvent includes, for example,
ethers such as diethyl ether, tetrahydrofuran, 1,4-
dioxane, 1,2-dimethoxyethane and the like; hydrocarbons
such as benzene, toluene and the like; amides such as
N,N-dimethylformamide, N-methylpyrrolidone and the
20 1like; acetonitrile; dimethyl sulfoxide; pyridine; and
mixtures of solvents selected from these inert

solvents.



8- (2, 4-di chl orophenyl ) - 4- (1, 4-di oxa- 8- azaspiro[ 4. 5] dec- 5
8-yl)-2-nmethylquinoline (3.2 g). mp. 179.5 - 181.5C. (2) In a mxture of 1
M hydr ochlyeygoee@i d (30 nL) and tetrahydrofuran (15 nl), 1(@ofesso6

di chl orophenyl ) - 4- (1, 4- di oxa- 8-azaspi ro[ 4. 5] dec-8-yl) 10 2-net hyl qui noli ne
(3.2 g) was stirred at roomtenpera- tyre for 2 hours and then at 70C for
5.5 hours. The tetrahydrofuran was distilled off under reduced pressure,
and the resi ddgpwag.made basic with a 41% aqueous sodi um hydroxi de

sol ution under 1ce-cooling and 15 extracted three tines with ethyl acetate.

The conbined organic teMgoumas (dphedro¥RE u fugs aj.e, after
whi ch the desiccating ageﬁtumas(fiPtered of?ggﬁghet%g§§ﬁF¥§gtgg§a§8

concentr at edobbdéned edyiCeHe P gA6UpLocediiter 88Ul haBtepesbdue was dissol ved
in 20 ethanol (12.5 nL)-chloroform (6 nlL), and potassium cyanide (5.4 g)
was added thereto. To Chmpountisr e38hys (30t ahaedsvmsoaddrd peesigraci d (4.4
m.) under ice- cooling over a period of 10 m nutes, and the resulting

m xture was sRveredontcanobet sypehasizedf accériibngsal2sd Tbetheaction

m xture was separated with ethyl acetate and a saturated aqueous sodi um
hydr ogencar bbpat@WiRg| nepehiandsehemer gani ¢ | ayer was dried over anhydrous
sodiumsul fate, after which the desiccating agent was WO 02/ 02549

PCT/ JPOL/ 05806 32 filtered off and the filtrate was concentrated under
reduced pre;gure..The resul tant residue was dissolved in pyridine (15 M),
and phosphorNE2o%yehI 8FFE8S (7.5 mL) .5 was added thereto under

i ce-cooling. The reaction m xture was stirred at roomtenperature for 24
hours and t aﬂwggrefully Rewged into ice vat gl ;ﬁéﬁ(eaction m xture thus

treated was ext %@a X hree_t i mgsWCnan\ wixed_sgLy?ﬁ%CQQ(Ch{oroforn1and
e R

met hanol , and the N-Het ¢ N-Het

¢ N-Het

(38) (34) (35)

Step 24:

10 Compounds (33) and (34) of the present
invention can be converted to each other by conven-
tional protection and deprotection of the ester portion
and the carboxylic acid portion (see Theodora W. Greene
and Peter G. W. Wuts "Protective Groups in Organic

15 Synthesis").

Step 25:

Compound (34) of the present invention can be
converted to Compound (35) of the present invenfion by
conventional amidation in the same manner as in Step 9.

20 Compound (35) can be converfed to Compound (34) by
converting the amide portion of Compound (35) to a
carboxylic acid by conventional hydrolysis (see

Theodora W. Greene and Peter G. W. Wuts "Protective



10 conbi ned organic | ayer was dried over anhydrous sodium sulfate, after
whi ch the desiccating agent was filtered off and the filtrate was
concent r alvehounsler reduced pressure. The residue was purigdmepobyssas Silica
gel colum chromat ography (silica gel: Wako Gel (C200), 15 el uent:
hexane-et hyl acetate = 5 : 1) and theg7 crystallized fromdiisopropyl ether
to obtain 8-(2,4- dichlorophenyl)-2-néthyl-4-(4-cyano-1, 2,3, 6-tetrahydro-

pyri di n- 1‘y|dﬂéﬁ§@|iﬂ'eoféa&icg)syﬂiﬂesjlg'7)5 - 179.5C. 20 (3) In 96% formc
acid (5 nL) was dissol ved

8- (2, 4-di chl or ophenyl )FiZe r@dtiyburld (4 CREOpRrefet Stnvention is
tetrahydropyridin-1-yl)quinoline (1.0 g), and hydrogen chloride gas was

bubbl ed i nt cug¢ditubcdaita Other@i®sut L&-0€ OPFb Py 1 S 68 Usgéet t Agr Sol ution
therewith. The 25 reaction mxture was stirred at roomtenperature for 4

hours and t héiselisds | iredvhuicier CREdix etbps bdsts® t® be evelt&e@, sol vent. The
resi due was separated with chloroformand a saturated aqueous sodi um

hydr ogen WO 027 02549 PROTPIFO] / 058 0sonBundrabrtie podsenonineemt tde or gani c
| ayer was dried over anhydrous sodium sul fate. The desiccating agent was
filtered of fC¥hdP? HePHMItF e iRl corkekeits atpillaindeapseteeed pressure. The
residue was purified by a 5 silica gel columm chromatography (silica gel:
Wako Gel ules | HRWARKES or A BHA R hgi Lsioms , SYSRERE ionrsy
recrystallized. fromtetrahydrofuran to obtain the title conpound (174 ng).
mp. 263.5 -lrﬁﬁ%@nﬁomé;bt? L LR BAM CAVERSIORFe REFRAKACBbt ai ned | n

ol € 5 SRTRIEIY SRR Eon S EH SEST L ngd 1 BT 2
tetrahydf®pydi ik dgdd dods ( Zplfliéj&ﬁmgfrﬁj&kbe&éﬂgé,2’s3c516\?ents , etc.
The compound of the present invention can be
administered to an adult patient in a dose of 0.1 to
500 mg per day in one portion or several portions
orally or parenterally. The dose can be properly

15 increased or decreased depending on the kind of a

disease and the age, body weight and symptom of a

patient.

BEST MODE FOR CARRYING OUT THE INVENTION
The present invention is concretely explained
20 with reference to the following examples and test

example, but is not limited thereto.

Example 1
Synthesis of 8-(2,4-dichlorophenyl)-4~(4-
carbamoyl-1,2,3,6-tetrahydropyridin~-1-yl)-2-methyl-
25 quinoline (compound 1-01)

After 60% sodium hydride (an oil dispersion)



trimethyl -1H pyrrol o[ 2, 3-b] pyridine (conpound 12-01) (1) After 60% sodi um
hydride (an oil dispersion) (0.97 g0 was washed with hexane and then

suspendedwigy2z2Nedi met hyl f ormam de (10 L), a solution 2G@fyro1/05806

1- (2, 4-di chl or ophenyl ) - 4- hydroxy- 2, 3, 6-trinethyl -1 H pyrrol o[ 2, 3-b] pyri di ne
(6.50 g) in N, Ndinethyl formam de (9 ) was added dropw se thereto. The
resulting mxture was stirred at 40C for 30 mnutes, after which

N phenyl bi (179 fhyipreas! hasesdl {o8h héginSahd. Sefl) sBRcAddgd;phereto al |

at once, followed by stirring at roomtenperature for mnui'és. To the

sol ution t hus, whd fhaery Wesrasdeded( Bi RE) | dene 8hByLRBE NO,92/ 88348
PCT/ JPOL1/ 05806 34 ketal (16.4 g), and he reaction was carried out at 90C

for 2 hours,wath 1DO€. f oTo lthehovbsedasdspbasioh #38Caqhen 8-pahgurs. After
the reaction m xture was cooled to roomtenperature, a sat ur af ed aqueous

anmoni um 5 chichlekosiényl pr2 wasthpli+edhyeorydhdnol ohkoysdobyg)extracti on

with ethyl acetate, and the organic |ayer was dried over anhydrous sodi um
sul fate. Theabksitcerce ngandgehbhewasstilitipgetintreakber swhirebdthe filtrate
was concentrated under reduced pressure, and the 10 residue was purified by
a silica gel"RPpLnretreorhind §phphy pénttea ged: tMakoatero¢®200), el uent:

hexane- ethyl acetate = 3 : 1) to obtain 1-(2,4-dichloro-

phenyl ) - 4- ( 1LOMRAETAEI B o595 pR RO AeE] 3@ cnBoytes p, 3T@-the solution

trimethyl- Aoy ool 2, o ipriging (9,23 00, 15 (2 Ater
di - 8- i 4. - 8- -2,.3.6:trinethyl-1H | 3-Db] - id
(5.21 g et S mlder 01da Jnd) cebF 4 \PhORY oEHH ofbE BERUTHRRS L) and
tetrah f . t f 2.5 20 h 6, M
hyclrochl 1 o b SRR AL RO el B R L e T TRt ur e s
stirred overnight. AftfS tgOMPeSt] OO rd e {6RGh] P0urd NGefEACL QR M XtUre

was
sodium hydrogencarbonate (413 mg) and 4-carbamoyl-

1,2,3,6-tetrahydropyridine hydrochloride (533 mg), and
the resulting mixture was vigorously stirred at 120°C
15 for 1 hour.

The reaction mixture thus obtained was cooled
to room temperature and then separated with chloroform
and water. The aqueous layer was extracted with
chloroform and the combined organic layer was dried

20 over anhydrous sodium sulfate, after which the
desiccating agent was filtered off and the filtrate was
concentrated under reduced pressure. The residue was
purified by a silica gel column chromatography (silica
gel: Wako Gel (C200), eluent: chloroform-methanol =

25 10 : 1), and the crystals thus obtained were washed
with methanol and then tetrahydrofuran to obtain the
title compound (156 mg).

m.p. 263.5 - 265.5°C.



poured into a saturated aqueous sodi um hydrogen- carbonate sol ution and
extracted three tines with ethyl 25 acetate. The conbi ned organic | ayer was
dri ed ovewo @nhyg@rous sodi um sul fate, after which the desipgggaiphngsso@gent
was filtered off and the filtrate was concentrated under reduced pressure.
The crystals thus WO 02/ 02549 PCT/JPC%@05806 35 obtai ned were washed with
ethyl acetate to obtain 1- '

(2, 4-di chl or ophenyl ) - 4p4¥41 &XPpi i di $- 529 3, s
trimethyl - 1H pyrrol of 2, 3-Ib§py?irgfsﬁn£9(%f é%é{ﬂé%? zs)r‘ﬁ?kﬁlgt Tndpd Agple

nL) - chl or of argn (#s g haveSomPo@h&S&b¥&ened in Example 1 and
1- (2, 4-di chl orophenyl) - 4- (4- oxopi peridin-1 -

yl)-2,3, 6-treongpdynds Holpya i ned| By 3t h¢ pyaméli peo¢@d@be Jas iANEkARHBSSI UM
cyanide (0.91 g) was added thereto. To the resulting m xture was added
acetic acid X0.75 nL) under ice-cooling over a period of 15 m nutes,
followed 10 by stirring at roomtenperature for 2 hours. The reaction

m xture was separated with ethyl acetate and a saturated aqueous sodi um
hydr ogencar bonat e sol ution and the organic |ayer was dried over anhydrous
sodi um su? f A%EATRER e whi ch the desiccating agent was filtered 15 off and
the filtrate was concentrated, under reduced pressure. The resultant

resi due was di ssol ved $YRERSF18i 9k §o( 2 tdichheroplepybl ud- 6Xychl ori de

(1.3 m) was. _gdded ret nder ice-coolipg, The reaction 20 m xture was
stirred at rY ?%?%L?ﬁt%f%’#ﬁeﬁrwr%rl %ﬁlﬂ{m&"f‘%\‘hﬂlﬁour. The

reaction mglﬁ{/rfom?af‘g&ﬁé#dﬁ%hpgﬁﬁg into ice water and extracted three

times with ace e cofrbi ned organic |ayer was dried over

anhydrous sodi um sul fa £) a{ﬁgéﬁégéyggﬁ%hééghﬁiﬁ%ﬁ§gl'gqﬁggené_mas filtered

off and the filtrate S con rat ed ced presstfe. The residue

was purifg ed bysa ShiSRoieéngP) LT SRR PIEE Ony GFSRPYu{sblice gelg Véko Cel
(C200), eluent: hexane
g) was heated under reflux for 1 hour. The reaction
mixture was cooled to room temperature and carefully
poured into ice water, and the resulting mixture was
separated with a saturated aqueous sodium hydrogen-

15 carbonate solution and ethyl acetate. The organic
layer was dried over anhydrous sodium sulfate, after
which the desiccating agent was filtered off and the
filtrate was concentrated under reduced pressure to
obtain a solid (2.1 g).

20 (2) A mixture of the solid (200 mg) obtained
in (1), 5-carbamoyl-1,2,3,6-tetrahydropyridine hydro-
chloride (121 mg), diisopropylethylamine (240 mg) and
ethanol (1 mL)-water (0.075 mL) was allowed to react in
a sealed tube at 80°C for 10 days. The reaction mixture

25 was cooled to room temperature, poured into a saturated

aqueous sodium hydrogencarbonate solution, and then

extracted three times with chloroform. The combined



WO 02/ 02549 PCT/JPOL/ 05806 36 ethyl acetate = 4 : 1) to obtain
4-(4-cyano-1, 2, 3,6- tetrahydropyridin-1-yl)-1-(2,4-dichl orophenyl)-2, 3, 6-
tri met hyl whpygsso0l o[ 2, 3-b] pyridine (0.33 g). (4) In nethy@anpothdses | de
(2.0 m.) was 5 dissolved 4-(4-cyano-1, 2,3,6-tetrahydropyridin-21-yl)-1- (2,
4-di chl orophenyl)-2,3,6-trimethyl-1Hpgyrrol o[ 2,3- b]pyridine (0.19 g),
foll owed by adding thereto concentrated sulfuric acid (0.5 L) under

i ce- cool i ng, orgai& heayes b ndr mbdt Sv6r Vashshevhy Begigfl Lo1Egem 10
tenperature and then stirred overnight. The Teaction mxture was separated

with ethyl amftetewhichatheatiesatest dfigeaysntodhsnEhydepagnsarbanat e
solution, and the aqueous |ayer was extracted twice with ethyl acetate.

The conbi nedtive ghhl trabgewasasoncertraved dbdenhydaessdspdiysusyl fate and
the desiccating agent was filtered off, after which the filtrate was
concent r at edChenges idedueas puesfied. bfhe sibidaegebscpbumnhi ed by a silica
gel colum chromatography (silica gel: Wiko Gel (C200), eluent:
chIoroforﬁ1ﬁ%@¥@@@¢°§I@DKY (5ihiheat el 20Wakgstal s(Pree) pi ehventwer e washed
with ethyl acetate to obtain the title conpound (0.10 g). mp. 265.0 -
267.0C. Tabl @r4arefermrapeehancl st19he tbnpednthenberysedll hz&kanpl e 4 and
conpounds ob%ainedE§¥ the 25 sane procedure as in Exanple 4. Exanple 5
Synt hesi s of FZRR 52 EB¥ hadpstate ot e, @b potbe skt beTrorranndghks 9 37
tetrahydropyrigin-l-yl)-l-(2,4-dichlorophenyl)-2,3,6-

trimethyl -1 trol o[ 2,3-b] pyridine (compound 12-09) - (1) After 60% sodi um
hydride (an oil disperz; %i0930§39_n9 za&%ha smal | anmount of 35% potassium 5

hydri de (an oil dispefgi n)“were washed tWice with

10 Table 1, Table 2, Tables 3 to 11, Table 13,
Table 16, Table 19 and Table 20 1list the compound
obtained in Example 2 and compounds obtained by the

same procedure as in Example 2.

Example 3

15 Synthesis of 8-(2,4-dichlorophenyl)-4-(4-
carbamoyl-1,2,3,6~-tetrahydropyridin-1-yl)-2-methyl-
quinoline (compound 1-01)

(1) In N,N-dimethylformamide (50 mL), 4-

chloro-8-(2,4-dichlorophenyl)-2-methylquinoline (3.3 g)

20 obtained by the same procedure as in Example 2, (1) and
4-piperidone ethylene ketal (7.5 g) were stirred at
120°C for 2 hours and then at 150°C for 2 hours, and the
resulting mixture was heated under reflux for 3;5
hours. The solvent was distilled off under reduced

25 pressure, after which water and a saturated aqueous
sodium hydrogencarbonate solution were added to the

residue and the solid precipitated was collected by



hexane,. tetrahydrofuran (2.0 nL) and diethyl carbonate (0.21 g) were
added thereto and the resulting m xture was heated at 80C. Then, a

sol uti on @ obreed di chl or ophenyl ) - 4- (4- oxopi peri di n- 1- yl JpcAvipoHossdd
trimethyl -1 H pyrrolo[2,3-b]pyridine (0.29 g) synthesized by the sane
procedure as in Exanple 4 in tetrahydypfuran (2.0 nL) was added dropw se
thereto over a period of 10 mnutes, and the resultant m xture was heated

under ref | usileratibobourne 8btalnklesb HOREL BRATIILM gynas cool ed to
e

roomtenperature, a saturated aqueous anmoni um chl ori sol ution was

poured intostibécaegeli eplomst theomatbghrapdy {(Ben iext Gaategrakbhceg times
with ethyl acetate. The conbined organic |ayer was dried over anhydrous

sodi um sul f a{€20The 2Qudasi:ccalbrgfagmrmnevhanbill tened ;ofify apdoblaihiltrate
was concentrated under reduced pressure. The residue was purified by a
silica gel c8r(Awn4etiiohdbogphphyl(sititas-débxaVskazaebic2@0p,1dekuent :
hexane-ethyl acetate = 4 : 1) to obtain 1-(2,4-dichlorophenyl)-4-(3-ethoxy-
25 carbonyl - =Bk opPpRethvaaeippline3(8-2rgnet hyl -1 H pyrrol o 2, 3- b] pyri di ne
(0.14 g). (2) In ethanol (3.0 nL) was _dissolved 1- (2,

4- di chi or ophenyl ) - 4- ( 3MePhoky@aPbonyB1l45WD 02/ 02549 PCT/ JP01/ 05806 38
oxopi peridin-1-yl)-2,3, 6-trinethyl-1H pyrrolo[2 3- b]pyridine (0.13 g), and
the sol ution was cooleégﬂo Ipléc%l?ﬁgﬁ? 98dﬂuk158?6°ﬁgépré§ g26dng) was '

added (her o 8929 Rhar ESELLDRLERSLURS %R0 Tpedogern ont 8 Wil
W th ethyl SeerL bR T P i S S b BB kTR, PREhE Ay ar ous
o um it shemeThudEshosshengs 1aoa) M0sven bebhegetoabh SifchE, 1ot
ture for 2 hours and then at 70°C for 5.5 hours. The
tetrahydrofuran was distilled off under reduced
pressure, and the residue was made basic with a 41%
aqueous sodium hydroxide solution under ice-cooling and
15 extracted three times with ethyl acetate. The combined
organic layer was dried over anhydrous sodium sulfate,
after which the desiccating agent was filtered off and
the filtrate was concentrated under reduced pressure.
The resultant residue was dissolved in
20 ethanol (12.5 mL)-chloroform (6 mL), and potassium
cyanide.(5.4 g) was added thereto. To the mixture thus
obtained was added acetic acid (4.4 mL) under ice-
cooling over a periqd of 10 minutes, and the resulting
mixture was stirred at room temperature for 6 hours.
25 The reaction mixture was separated with ethyl acetate
and a saturated aqueous sodium hydrogencarbonate
solution and the organic layer was dried over anhydrous

sodium sulfate, after which the desiccating agent was



silica gel colum chromatography (silica gel: Wako Gel (C200), eluent:

chl orof ormnethanol = 50 : 1) to obtain

1- (2, 4- di ¢l @reeppenyl ) - 4- ( 3- et hoxycar bonyl - 4- hydroxy 15  pCT/JP01/05806
piperidin-1-yl)-2,3,6-trinethyl-lHpyrrolo[2,3- b]lpyridine (35 ng). (3) In
met hyl ene chloride (1.5 nL) were dis Ived

1- (2, 4-di chl or ophenyl ) - 4- ( 3- et hoxycar bony! -

hydr oxypi per £ gi feded! o£2, 3n&- feﬁé n?&md:alc& ngr ebg&éngré‘éeﬁ] PX&EQ' ne (53
ng), triethylamne (34 ng) and a small anount o I met am nopyri di ne.
Met hanesul f orydluced| présleuntdd ny) was added thereto and the resul ting

m xture was stirred at roomtenperature for 2 hours. A saturated aqueous
sodi um hydr ogencar bonatke spésitii banvases 28u@owaeddi 8561¢B8 Kgaction mxture,
which was then extracted three tinmes with chloroform The conbi ned
organi c | ayepymadinei 615 ouk) , aahgdpbaspRodusnosythabeideThe.degt.gcating
agent was filtered off and the filtrate WO 02/ 02549 PCT/JPOL1/ 05806 39 was
concent ra? ed"a; crddeddiloete e curder. idhecoetinge The deasblioed in benzene
(1.0 nL), followed by adding thereto 1, 8-diazabicyclo[5.4.0]-7-undecene
(17 ), and“l¥%%r?é%@$t$ﬁ§rﬁ$&t®tervﬁm henpevatmyer forf 28 uRofivs 1 5 hour.
A saturated aq eous amoni um chl ori de solution was poured into the
reaction mi @R etRGRi %‘f%%lhﬁewur%@t%%@ eficehvakeri meBhei reaet hgn
acetate. The conblne ani er was dried over anhydrous sodi um

sulfate, after*WiTc Y%e el €%%a ?%geﬁbﬁﬂ?tﬁﬁst?¥??eFéBe%leEhda10 t he

fil d d d Th fied
by o i 11 ca BETL oTomie e i rerhorabion &b Rt GaroTvarbd Rl 200 '

i hox
§a$§2;y| qez 3, 6 tetréﬁiﬁéopyrl %;g §Pi8%gg%gﬁ5aﬁgygtOgsySOdlum
di chl or opheny e, Gafﬁéffﬁ)‘aﬂih\!éh Ith@yaégi@&;tﬁng bl putit ;08 £27c 8P (4) In

et hanol (1.0 nL) was dissolved 4-
off and the flltrate was concentrated under reduced

pressure. The residue was purified by a silica gel
column chromatography (silica gel: Wako Gel (C200),

15 eluent: hexane-ethyl acetate = 5 : 1) and then
crystallized from diisopropyl ether to obtain 8-(2,4-
dichlorophenyl)-2-methyl-4-(4-cyano-1,2,3,6-tetrahydro-
pyridin-l-yl)quinoline (1.0 g).

m.p. 177.5 - 179.5°C.

20 (3) In 96% formic acid (5 mL) was dissolved
8~(2,4-dichlorophenyl)-2-methyl-4~(4-cyano-1,2,3,6-
‘tetrahydropyridin-l-yl)quinoline (1.0 g), and hydrogen
chloride gas was bubbled into the solution under ice-
cooling to saturate the solution therewith. The

25 reaction mixture was stirrea at room temperature for 4
hours and then distilled under reduced pressure to
remove the solvent. The residue was separated with

chloroform and a saturated aqueous sodium hydrogen-



et hoxycar bonyl -1, 2, 3, 6-t et rahydropyridin-1-yl)-1-(2, 4-

di chl orophenyl )-2,3,6-trinmethyl-1Hpyrrolo[2,3 20 b] pyridine (27 ny),
fol |l oned W @adsog thereto a 1 M aqueous sodi um hydr oxi decaipdi/neee (1. O
m.), and the resulting mxture was stirred at roomtenperature for 8.5
hours. A saturated aqueous ammoni um chl,oride solution was poured into the
reaction mxture, which 25 was then extracted three tines with chloroform

The conbi nega PpORAEE LAYREiINRS Qﬁaeéhevsfgaﬂbadig srs@diugyisyl fate. The
desi ccati ng agent was filtered off and the filtrate was concentrated under

reduced pressuse. aNEy Q26025494 Bat/ éﬁ’@ﬁé@éB%ThéOdéfQﬁcésﬁﬂhgaﬁ%eﬁéfs' due was

suspended in a mxed solvent of N, N-di nethylformam de (

chl orof orm (Wag fi)tenad dfﬂydn@xybenzoltrafelﬁasnbﬁﬂbéﬂtﬁéeeﬁl8 nmg) and
1- (3-di net hyl am nopropyl )-3 5 ethyl carbodiim de hydrochloride (23 ng) were
added ther etndenfreducde pessfurag nTheuresidseswasrpdrafiedoby a
tenperature for 40 mnutes, a few drops of 28% aqueous amoni a sol ution
was addeddt heibiea @@l epbumpi Rinemategsaphy al néllicasgsl i rWakioagel oom
tenperature 10 for 1.5 hours. A saturated agueous sodi um hydr ogen-

car bonat e so(%@@%h'w%%u%%Ere@h1%¥%f@ﬁ@-m@§b@n@h =miQterd) anfdchhems then

extracted three tlne %$ ethyl acetate. The conbi ned organlc | ayer was
dried over Eﬁﬁ§¥55 13788 (Frani FateahysECcfRERR cBP | PBtA§RN h%SthE%eflltered
of f and the fl|tr€ﬁ§ r?§%con entrated under reduced pressure. The residue

was purlfledc?P *colum chromat ography (silica gel: Wako Ge
(C200), eluent: hexan hy c at i 2) and crystallized froma m xed
sol vent of d||sopropyﬁn§éhe%6§ an%sgt%§%'acetate to obtain the title

compound; §6.0  m0). Taphs) 421 | ks SrdPfe COFPPURE OB A0RTohAq Exampl e 5.

obtained in Example 3 and a compound obtained by the

same procedure as in Example 3.

Example 4
Synthesis of 4-(4-carbamoyl-1,2,3,6-
15 tetrahydropyridin-1l-yl)-1-(2,4-dichlorophenyl)-2,3,6-
trimethyl-1H-pyrrolo[2,3-b]pyridine (compound 12-01)
(1) After 60% sodium hydride (an oil
dispersion) (0.97 g) was washed with hexane and then
suspended in N,N-dimethylformamide (10 mL), a solution
20 of 1-(2,4-dichlorophenyl)-4-hydroxy-2,3,6~trimethyl-1H-
pyrrolo[2,3-b]pyridine (6.50 g) in N,N-dimethyl-
formamide (90 mL) was added dropwise thereto. The
resulting mixture was stirred at 40°C for 30 minutes,
after which N-phenylbis(trifluoromethanesulfonimide)
25 (8.65 g) was added thereto all at once, followed by
stirring at room temperature for 30 minutes. To the

solution thus obtained was added 4-piperidone ethylene



Exanple 6 25 Synthesis of 5-(4-carbanoyl-1, 2,3, 6-
tetrahydropyridin-1-yl)-2-(Nethyl-2,4-dichloro- anilino)-4-nmethylthiazole
( conpoundwiby2@2349VWO 02/ 02549 PCT/ JP01/ 05806 41 (1) After pCT/IP01/05806
2-(N-ethyl-2,4-dichloroanilino)-4- methylthiazol e hydrochloride (6.0 g) and
calcium carbonate (4.6 g) were suspegﬂfd in a mxed solvent of chloroform
(90 nL) and net hanol (36 nL), benzyl rimethyl anmoniumtribromde (7.2 Q)

vas added theeesp (16.278), DRA!LAOS IBE1SRINAS LO-HHEST SRE! LONFicct ure

were filtered of raté was concentraté

pressure. Theotesi gygriaszpuy hhi Ay erT?ography
(silica gel: %ﬁko Gelr aCQ%gb(?q?ﬂ%ﬁ$fsﬁg§g%§ gﬁL qggcetégg'

obtain 5-brese-2; Mh@ﬁfyt ZA&étChherQéattwﬁ)mﬂxﬁﬁwy\lqastBbézeéie (4.5 9).
(2) A mxture of 5-brono-2-(N-ethyl-2,4- dichloroanilino)-4-nethylthiazole

(0.20 g), 5 16 rasmateypetaludeh- aesaahydt@@yaqdea@s hyghheshhari de (178
ng), sodi um hydrogencarbonate (94 ng) and ethanol (1.5 nL) was allowed to
react in a sebledidebsohtti@fGrésrp8urdayshefbénteactobhowedtbye was
separated with water and chloroform and the aqueous | ayer was extracted
with 20 chl oestoeetienteithhethyl hacebabepedndr ghai oryayse hagerdried over
anhydrous sodi um sul fate. The desiccating agent was filtered off and the
filtrate wasWagohetpdraven @nﬂ@dr@@ﬂu%@@lEMessbféteTheThesddﬂecmaB-

purified by a silica gel colum chromatography (silica 25 2 wako Ge
(C200), el ueHEg FFRE of 37 #h%?%%loﬁfzoaftqy ‘ahachh‘éhecfy tEatezed from

dii sopropyl ether to obtai t|t| ound mp. 148.0 -
150. 0C. WD 0%7D5A BRTFY 6’3‘% uE8IPREEEs02E, "Bha ThE

10 residue was purified by a silica gel column chromato-
graphy (silica gel: Wako Gel (C200), eluent: hexane-
ethyl acetate = 3 : 1) to obtain 1-(2,4-dichloro-
phenyl)-4-(1,4-dioxa-8-azaspiro[4.5]dec~-8~yl)~2,3,6-
trimethyl-1H-pyrrolo[2,3-b]pyridine (5.23 g).

15 (2) After 1-(2,4-dichlorophenyl)-4-(1,4-
dioxa-8-azaspiro[4.5]dec-8-yl)-2,3,6-trimethyl-1H-
pyrrolof[2,3-b]-pyridine (5.21 g) was stirred in a
mixture of 4 M hydrochloric acid (60 mL) and
tetrahydrofuran (60 mL) at room temperature for 2.5

20 hours, 6 M hydrochloric acid (30 mlL) was added thereto
and the resulting mixture was stirred overnight. After
completion of the reaction, the reaction mixture was
poured into a saturated aqueous sodium hydrogen-
carbonate solution and extracted three times with ethyl

25 acetate. The combined organic layer was dried over
anhydrous sodium sulfate, after which the desiccating
agent was filtered off and the filtrate was

concentrated under reduced pressure. The crystals thus



Table 15 lists the conpound obtained in Exanple 6. Exanple 7 Synthesis of
2-{1-[8-(2, 4-di chl orophenyl)-2- 5

met hyl qui WweJ g2mdoy! ] - pi peri di n-4-ylidene}-acetam de (conpeungpoiesdgy and
2-{1-[8-(2, 4-di chl orophenyl) - 2-
nethquuinoIin-4-y|]-1,2,3,6-tetrahydrgpyridin-4-y|}- acet am de (conpound
1-05) (1) In a mxture of 1 M hydrochﬁoric acid 10 (26 nL) and

tetrahydr of Wwth {ded Wrare BrdInda A £Hh 06Phy1 acetat in 1-
phenyl ) - 4- (1. 4- di oxa- 8- azasp; 1o} 4 5] decs 80yl 5SS met hif g2 Rat T nt™ (2. 6 g)

obt ai ned by thel-sdieh s ESSietiEl ) 8- | cﬁ(@;}gpﬂ; erdaifl) -was._stirged at room
temperature for 2 hours and ?hén a% 70C for 5.5 hour¥?§Thé 15

t et r ahydr of urmimetetsy th i+ pyeLo DS f 2 pRdeTpyefaces (pr9§se?!;.e, and the residue
was made basic with a 41% aqueous sodi um hydroxi de sol uti on under

ice-cooling and extratlpd Ihrechdnoks(d thr ptélylobsedahe( 4 The) cpadi ned
organic |ayer was dried over anhydrous sodiumsulfate, 20 after which the
desi ccat ing dgFnlved ¥+ (2 etedichIoxophennk) £4+ (4 adxomiserdimnl + at ed under
reduced pressure. _The resultant residue was dissolved in tetrahydrofuran
(10 L) and ¥he %3 tEREnehd + BirpEsrobelbR 43 o bpw s@ine 40695 uy) on of

Hor ner - Emmons reagent ., 25 that had previously been prepared from et hyl

di et hyl pho St (oY LS b&dﬂ‘ho% s‘é%ﬁuﬁﬁ‘ﬂﬁ‘grﬂél%r?h% of®

di i 293 in tetrahydrof 10 ni),, WD 02/ 02549_ PCT/ JPOL/ 05806
43 onder | LD tb BTG et T Akt ML oL0- LA has

v, Ayl SRan DS WAL B ARG o 0
(o0 AL eSO B e TR CETRAEE, JHRED 5 e v
filtered of frétion mixture was separated with ethyl acetate and a
saturated aqueous sodium hydrogencarbonate solution and
the organic layer was dried over anhydrous sodium
sulfate, after which the desiccating agent was filtered
15 off and the filtrate was concentrated under reduced
pressure.
The resultant residue was dissolved in
pyridine (6.4 mL), and phosphorus oxychloride (1.3 mL)
was added thereto under ice-cooling. The reaction
20 mixture was stirred at room temperature for 1 hour and
then at 60°C for 1 hour. The reaction mixture was
carefully poured into ice water and extracted three
times with ethyl acetate, and the combined organic
layer was dried over anhydrous sodium sulfate, after
25 which the desiccating agent was filtered off and the
filtrate was concentrated under reduced pressure. The
residue was purified by a silica gel column chromato-

graphy (silica gel: Wako Gel (C200), eluent: hexane-



the filtrate was concentrated under reduced pressure. The resultant
residue was purified by a silica gel 10 col um chronmat ography (silica gel:

Wako Gel (WQ20@ps49 €l uent: hexane-ethyl acetate = 9 : 1) angtiPeossos
crystallized fromdiisopropyl ether to obtain 8-(2,4-

di chl orophenyl) - 2- met hyl - 4- (4- et hoxycardonyl -

nmet hyl i denepi peridin-1-yl)quinoline (2.4 g). 15 (2) In a m xed sol vent of

85% pot assi usthyydiestsee(2. 3 9) 1andovebenihlad Aliyahbanoh, 68s0L), 8-
(2, 4-di chl orophenyl ) - 2- net hyl - 4- (4- et hoxycar bonyl -

”Ethy|ideﬂepf@ﬁféﬂf@répyfldﬂhﬂQL§MF712(§,Qldﬂ@ﬁlékbbhéﬁ 13L288CeLor 1 hour.
The reaction m xture was 20 neutralized with 3 M hydroc%lorlc aci d under

i ce- cool i ngtahdeshyl+eH-ppdesloce; 8obbpgifione2 (boesgand then at room
tenperature for 30 mnutes. The solid precipitated was coll ected by
filtration to obtain a(4im xInrsethybege ohladrfide[ 82(8, ALgi whkor ophenyl ) -2
25 met hyl qui nolin-4-yl]-piperidin-4-ylidene}acetic acid and

2-{1-[ 8- (2, 4dusenlvedphendtyyanael hy) ubnbeinallydropyridin-1-yl)-1-
yl]-1,2,3,6-tetrahydropyridin-4-yl}acetic acid. (3) A mxture (400 ng) of
2-{1-[ 8- (2, 43z} o1 obbavopisny bt 2 08866t ramethyl-1H-pyrrolo[2, 3~
dichiorophqub%-Z;gethylquinoIin-4-¥I]-piperidin14- | i dene}acetic acid and
2-{1-[ 8- (2, 42 HPEhRE +%§héﬂyi?-9)' followed by adding thereto

met hyl qui nol i n-4-yl ] - , 3, 6-tetrahydropyridin-4- yl}acetic acid,
1-hydroxybed?%???%&%?ééﬁnﬁgﬁ§ﬂré?ea¥?§5?§'ﬁgTLéangei 1ce-cooling,

1- (3-di net hy 1 r | ):3-ethyl carbodiimde _hydrochloride (215 ng) were
stirred in héﬁ@h?ﬁ%tﬁ%%gin?ﬂaﬂ¥ﬁguf§ HEF i?°W68nﬂF8ﬁ68r§?uF88?or 20
mnutes.qqT g@%’ q Us, agmppi | uLon.: 075 ) . added

t hereto %%dhgﬁg?égsu_%?ngﬁﬁiﬁ?ure ﬁ%gré i?&%@gé§gio r%g%1f§%%5%§ ure for 3
days. The rQ@Qit@ﬁenwa&ugép&@ﬁte&eﬁﬁfﬁtééhy&tgcééheé0§§a”hand water, and

the organic |ayer was dried over anhydrous sodium sulfate. The
desi ccati ng sgentatesd dghéciedsOf8iuanHydhegEhbhFBbRa¥BSsolution,
and the aqueous layer was extracted twice with ethyl
acetate. The combined organic layer was dried over
15 anhydrous sodium sulfate and the desiccating agent was
filtered off, after which the filtrate was concentrated
under reduced pressure. The residue was purified by a
silica gel column chromatography (silica gel: Wako Gel
(C200), eluent: chloroform-methanol = 30 : 1) and the
20 crystals precipitated were washed with ethyl acetate to
obtain the title compound (0.10 g).
m.p. 265.0 - 267.0°C.
Table 11 and Table 12 list the compound

obtained in Example 4 and compounds obtained by the

25 same procedure as in Example 4.

Example 5

Synthesis of 4-(5-carbamoyl-1,2,3,6-



concentrated under reduced pressure. The residue was 15 separated and
purified twice by a silica gel colum chronmatography (silica gel: Wako Ge

(C200), elweanio2ssochl orof orm et hanol = 50 : 1), after whichdhgopessod i ed
products were crystallized fromdiethyl ether and diisopropyl ether,
respectively, to obtain the title 20 %2gpound 1-22 (109 ng) and the title
conpound 1-05 (43 ng), respectively. npound 1-22: mp. 225.0 - 227.0C

Conpound 1- ObetfaRyd26fyPidinb2-9C)-11abl e-diandorsphenydd)Lbss khe
conmpounds 25 obta?%ed in Exénple97)and@conpoﬁndsoob aiﬂ%g)bg'%hg sane

procedur e astiim&ExBPP-eHZpy¥EL03( 02548 g?&ﬁdEﬁ&/@58ﬁ§ouﬂé 1kxpgpl e 8
Synt hesi s of 8-(2,4-dich|orophenyl)-4-2 , 4-

di oxa- 8-azaspi ro[ 4.-5] det) 8- xfie2- aethybqiumohiyaeidél) aAf ber Haypag-been
washed wi th hexane, 5 60% sodi um hydride (an oil dispersion) (1.68 g) was
suspended i nshpn) di ARting) f anduai seal20ambiint Toft BB% petabksing suspensi on
was added a suspension of 8-brono- 4-hydroxy-2-nethylquinoline (10.0 g) in
N, N- di et hy| bydbidani ae ¢35 diyparsionin venpevashed bwiéeceawpthi od of 10 10
m nutes, followed by stirring at roomtenperature for 30 m nutes. To the
resul tant soP&f3Rfr weRtEAMEArafupaRn(? bf sit) | andodbaekyihneanbénatei de)
(15.0 g) all once, follgmed by stirring at roomtenperature for 1

hour. 15 To f?a]tez}e%hl‘t’%ﬁ? # %%fiB eﬁf‘k‘?u‘?% Wé%eaﬂ_%%ﬂltﬂn%ilﬁé%‘?%ﬁe et hyl ene
For 24 hour S8 EREET it CRUSH T edlle 4 TG T o @i then Tor - 2.5
Tixture thus Sora B Feb LS BB A T e o RS, The reaction
M Xture &S trimethyl-1H-pyrrolo[2,3-b]pyridine (0.29 g)
synthesized by the same procedure as in Example 4 in
tetrahydrofuran (2.0 mL) was added dropwise thereto
over a period of 10 minutes, and the resultant mixture
was heated under reflux for 1.5 hours. After the
15 reaction mixture was cooled to room temperature, a
saturated aqueous ammonium chloride solution was poured
into the reaction mixture, which was then extracted
three times with ethyl acetate. The combined organic
layer was dried over anhydrous sodium sulfate. The
20 desiccating agent was filtered off and the filtrate was
concentrated under reduced pressure. The residue was
‘ purified by a silica gel column chromatography (silica
gel: Wako Gel (CZOOX, eluent: hexane-ethyl acetate =
4 : 1) to obtain 1-(2,4-dichlorophenyl)-4-(3~ethoxy-
25 carbonyl-4-oxopiperidin-1-yl)-2,3,6-trimethyl-1H-
pyrrolo[2,3-b]pyridine (0.14 g).
(2) In ethanol (3.0 mL) was dissolved 1-

(2,4~-dichlorophenyl)-4-(3-ethoxycarbonyl-4-



cooled to roomtenperature, poured into water (200 m) and then stirred
for 24 hours. The solid precipitated was collected by filtration and
purified W @034l ca 25 gel columm chromat ography (silica pgaljpoiidsos Ge
(C200), eluent: hexane-ethyl acetate =5 : 1to 3 : 1) to obtain
8- brono-4- (1, 4-di oxa- 8- azaspiro[ 4. 5] degy 8-yl )-2- net hyl qui noline (10.3 g),
mp. 156.0 - 158.0C. WD 02/02549 PCT/ JPOL1/ 05806 46 (2) Under a nitrogen
at nosphere, 8xbp9pBrd4din-1-yl)-2,3,6-trimethyl-1H-pyrr 2,3-
(1,4-dioxa-8-azasg?ro[4.S]QgC)B-yI)-2-nethy|%yinoIP £rot28253;) |
2, 4-di chl or ophppylibionec (acid §6,0agl @8R s50dtWBhCARBOBBbE G883 ) were
suspended in a m xed 5 solvent of deaerated water (24 nL), toluene (12 nl)
and et hanol -{3X nl)Thém} | svdiumbybaili ngd i hede ef 6 tivd | akdS-added
(triphenyl phosphi ne)pal |l adium (1.6 g), and the result- ing m xture was
heat ed under thetptx fpd tBehvessltihg mishureowasi stireedasveealigttt o room
tenperature and 10 separated with ethyl acetate and a saturated aqueous
ammoni um €hl BRide BeLDgi sAowAYt BratRd &Quedus phaSatunakedxageetwsl Wit h
ethyl acetate, the conbined organic, phase was dried over anhydrous sodium
sul fate. Thed§RR{igRafhhgragenfohdsirn| vaseroBred aRter thei spachaons
filtrate was cogcentra ed. under ﬁeduced gressure and  the resultant residue
was cryst al | FZ8HY¥PontBiFRoPRBpIRCRePREFACERE EhT8RaL4MGEr WikBI | ect ed by
filtration a h ith smal | . anmpynt _of dii sopropyl ether to obtain
the title co%%%%¥§§?§g?ﬁ%g).9ﬁﬁ fPpPLRe .%rga&éﬁ.§%§erE§3ﬁp%ElgdSynthesis
of 8-(2,4-dighLpr =4-(4> . .
carbanoyl-1,%,%?6$§§§§gh%ar%éé%P@iﬁg ;?F?i2-%%?h9F§183?36P?n8g?85npound
1-01) 25101)yAkt e{1Pay¥badoPreanyeshieds L hohexane, hspdiuq hydride (an
oi | dispersion) (1.0 g) mgs sﬁspendegm%npﬁfﬁe?%§l%§$$é$?g%%§8140 m). To
t he under reduced pressure. The residue was purified by a
silica gel column chromatography (silica gel: Wako Gel
(C200), eluent: chloroform-methanol = 50 : 1) to obtain
1-(2,4-dichlorophenyl)-4-(3-ethoxycarbonyl-4~hydroxy-
15 piperidin-1-yl)-2,3,6-trimethyl-1H-pyrrolo[2, 3~
blpyridine (35 mg).
(3) In methylene chloride (1.5 mL) were
dissolved 1~(2,4-dichlorophenyl)~4-~(3-ethoxycarbonyl-4-
hydroxypiperidin-1-yl)-2,3,6~trimethyl-1H-pyrrolo[2,3-
20 b]lpyridine (53 mg), triethylamine (34 mg) and a small
amount of 4-dimethylaminopyridine. Methanesulfonyl
chloride (25 mg) was added thereto and the resulting
mixture was stirred at room temperature for 2 hours. A
saturated aqueous sodium hydrogencarbonate solution was
25 poured into the reaction mikture, which was then
extracted three times with chloroform. The combined

organic layer was dried over anhydrous sodium sulfate.

The desiccating agent was filtered off and the filtrate



WO 02/ 02549 PCT/JPOL/ 05806 47 suspension was added
8- br ono- 4- hydr oxy- 2-net hyl - quinoline (5.0 g) all at once at room

t enper at uwe 02/0b&fol owed by stirring at roomtenperature forpcl/poyssses TOo t he
resulting solution was added N phenylbis- 5 (trifluoronmethanesul foni m de)

(15.0 g) all at once, followed by stlgring at roomtenperature for 1 hour.
To the resultant reaction m xture meré added sodi um hydr ogencarbonate (5.3

d 4- jydj h i A , d
g) and 4 Carxb@am)d’éﬁcén@ré”téatGﬁ&é@ygé&%ég gegggﬁg%%&%' 9855@1@ 9), an

10 the resulting mxture was stirred at 130 m nut es. €r this

reaction m xjas ed W@SoLeelednt Benk€AA | ETDERBS UT 801 18H8H S%Ogdakhg“ﬂs added
thereto, followed by stirring at roomtenperature for 2 hours. ~The solid

preci pi t at edtheasetol 1 pgtedabybitytiat 5o, and7lenbbeanvaghednyht hangter to
obt ai n 8- brono-4-(4- carbanoyl -1, 2,3, 6-tetrahydropyridin-1-y g-z-nethyl-

qui nol i ne (4tBegyesulping2hiftur@2wadheded Unfl@erareflugg€srat nosphere,

8- brono-2- 20 net hyl - 4-(4-carbanoyl -1, 2, 3, 6-tetrahydropyridin-|-

yl ) qui nol $ neh@ury of, s2turated| agopbesyahmontunccl¢life gplandosodi um
carbonate (4.5 g) were suspended in a mxed solvent of deaerated water (14
m.), tol uené"dy PPYTedninNEP hbhel regchigon mbktened whiahdivag theneto 25
tetrakis(trh%genylphos hine)galladiun1(0.81 g), and the resulting mxture
was heat ed feFacetd ikh¥oe Simesr¥ithTaehybaeeebatea: xt Uhe aembineded to

roomtenperature and, stirred @t,rgon1te erature for 3 hours. The solid WO
02/ 02549 PCTIIPRAIOSEVEST 4829 AE1p7 1 AYRH HRRYLEPYEcSedIBY FRifakeion and

e v S P PP Ao BB nR D' 7Ot 889 oflen

10 the filtrate was concentrated under reduced pressure.
The residue was purified by a silica gel column
chromatography (silica gel: Wako Gel (C200), eluent:
hexane-ethyl acetate = 5 : 1) to obtain 4-(5-ethoxy-
carbonyl-1,2,3,6-tetrahydropyridin-1-yl)-1-(2,4-

15 dichlorophenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-
blpyridine (27 mg).

(4) In ethanol (1.0 mL) was dissolved 4-(5-
ethoxycarbonyl-1,2,3,6-tetrahydropyridin-1-yl)-1-(2,4-
dichlorophenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-

20 b]pyridine (27 mg), followed by adding thereto a 1 M
aqueous sodium hydroxide solution (1.0 mL), and the
‘resulting mixture was stirred at room temperature for
8.5 hours. A saturated aqueous ammonium chloride
solution was poured into the reaction mixture, which

25 was then extracted three times with chloroform. The
combined organic layer was dried over anhydrous sodium
sulfate. The desiccating agent was filtered off and

the filtrate was concentrated under reduced pressure.



5 Table 1 lists the

conmpound obtained in Exanple 9. Exanple 10 Synthesis

of 8-(2,4-dichlorophenyl)-4-(4-

i sopr opy| axy@ankeny
(compound 1-14) (1)
hydride (an oil dis
(30 nb). To the su

| -1, 2,3,6-tetrahydropyridin-I-yl)-2- 1@gmipoybsgué nol i ne
After having been washed with hexane, 60% sodi um
persion) (1.0 g) suspended i n N-net hyl pyrrolidone
spensi on was added 8- br ono- 4- hydr oxy- 2- et hyl 15

quinoline (5.0 ) all &heOegudtahPORLLHRE! G BuspbBliavad iy stirring at

roomtenperature for 1 hour To the res

N- phenyl bi s-mikedfs

ting solu FFoR “Was added
govenet BaNRsHLESREFhgeFokRaRidk bl salrgnagq fol | oved

by stirring at roomtenperature for 1 hour. 20 To the resul'tant reaction

m xture was ahtledof
g), and the resulti

4rmsQpr 2Pyl 9xyaaabenyydtoRyBebzbeiriakydeopyri dine (8.5
ng mxture was stirred overnight at roomtenperature.

This reacti omonbhydreteaslpomyedantnte (a-dimeuhglamhinepebpgnd-ethyl acetate

to be 25 separ at ed.
acet at e, Pheetbwbra
sul fate. The desicc
of f and the FREFPEP
was purified b

( C200), elueﬁ?gmﬁE§

obt ai ned was_washed w

obt ai n 8- br offB*4°{4- Wh0,3, X

After the aqueous phase was extracted with ethyl
sHodidgmnide phdrechdsrddeed23omgn aerrgdaddedsodi um

ating agent WD 02/ 02549 PCT/JPOL/ 05806 49 was filtered
e wégt€§n§8ﬁtrﬁﬁé&tlngd@ixtéuacwdsps§s§MEé athe residue
silica gel colum chromatography (silica Wako Ge

%ﬂ@r@FH ? 50Et 4Peminygtes;)a fgy §ﬁ6P55°§08?a t hus

SLHESoR" db! SQBEQPLhoSLS! 30 Bgaene to

'<Z°8r oy m pneiPY! ehyg, dpbalGEATUNE RRAFEETAE, Kobn TeMoepRErbe

8- bromo- 4y (fofsPPS

carbona
mixture
ethyl a

over an

OR¥LLXY CahPERYL 4832 §ub8hE YL BRY hidirB5ba -
te solution was poured into the reaction
 which was then extracted three times with
cetate. The combined organic layer was dried

hydrous sodium sulfate. The desiccating agent

15 was filtered off and the filtrate was concentrated

under r

educed pressure. The residue was purified by a

silica gel column chromatography (silica gel: Wako Gel

(C200),

eluent: hexane-ethyl acetate = 1 : 2) and

crystallized from a mixed solvent of diisopropyl ether

20 and ethyl acetate to obtain the title compound (6.0

mg).

Example

Example

25

Table 12 lists the compound obtained in

5.

6

Synthesis of 5-(4~carbamoyl-1,2,3,6~

tetrahydropyridin-1-yl)-2-(N-ethyl-2,4-dichloro~

anilino

)-4-methylthiazole (compound 15-01)



yl)-2-met hyl quinoline (5.9 g), 2,4-dichlorophenylboric acid (3.2 g) and
sodi um carbonate (4.8 g) were suspended in a m xed solvent of deaerated
wat er (15whbpamkise toluene (7.5 mb) and ethanol (7.5 nl), et spoeckshy
addi ng thereto tetraki s(tri phenyl phosphine)palladium (0.88 g), and the
resulting m xture was heated under reﬂﬂux for 5 hours. The reaction

m xture was cooled to roomtenperature to be separated. After the agueous

20 phase was extracted iyt hagthyl raget ak@y1the ;i r.qani hase was
dried over anhydrous sédaun1sulfate? The e?fécgg?%geggg%fg%ggsrgrtered

of f, after whithylheiakoller ayareenieeneentkaed )under cxagyqed pressure and
the resultant residue was crystallized fromdiisopropyl 25 ether. The

crystal s wer eacbbhattedq4hg i)l tredtei enspeddedashed Wiklga seTekhtapgpunt of
dii sopropyl ether to obtain the title conpound (5.3 g). mp. 131.0

133. 0C. WO 02h025¢goP@T/(IPONL)5806 meBhZablie (36l mshs beazgaupound obt ai ned
in Exanple 10. Exanple 11 Synthesis of 8-(2,4-dichlorophenyl)-4-(4- 5

car boxy- 122, Srigetaydiampandpyy taibromidp- 27net byl waguaddeidnehéeegpound
1-11) In congentrated hydrochloric acid (10 nL) was suspended
8_(2,4_diCh|apoﬁﬁgﬁ}|ppgtg@néarbgﬁgysoli s in the reaction mixture
1,2,3,6-tetrah¥dr§5i idin-1-yl)-2-methyl quinoline (0.10 10 g), and the
suspensi on wWwi§*fie etfdePifePRgx ther TiltKatie. WASt EPnCRBtIaAEHi On MM Xt ure

was concentratgd unagr r.educed Eressure, 28% aqueous ammonia (2 nlL) was
added t her et 8R9Fb| FERBGSHy PLSREBREr at FBR GREGAUFeHASeBUrpLesdubE. aThe

id SIANE i | .15 . h il | :
et due s ket by gt 68 1EL A5 Selum St o gt clty (ol ca el
solid pr@@lpk&Qb@?,“@iuéﬁﬁbeﬂeﬂﬁhg-gkﬂyh geetate Log 1) to obtain

5-bromo-2-(N-ethyl-2,4-dichloroanilino)-4-methyl-

thiazole (4.5 g).
(2) A mixture of 5-bromo-2-(N-ethyl-2,4-
dichloroanilino)-4-methylthiazole (0.20 g), 5-
15 carbamoyl-1,2,3,6-tetrahydropyridine hydrochloride (178
mg), sodium hydrogencarbonate (94 mg) and ethanol (1.5
mL) was allowed to react in a sealed tube at 120°C for 3
days. The reaction mixture was separated with water
and chloroform and the aqueous layer was extracted with
20 chloroform, after which the combined organic layer was
dried over anhydrous sodium sulfate. The desiccating
agent was filtered off and the filtrate was
concentrated under reduced pressure. The residue was
purified by a silica gel column chromatography (silica
25 gel: Wako Gel (C200), eluent: chloroform-methanol =
20 : 1) and then crystallized from diisopropyl ether to
obtain the title compound (34 mg).

m.pa 14800 - 150-0°C-



obtain the title conpound (74 ng). mp. 218.0 - 220.0C. 20 Table 1 lists
t he conpound obtained in Exanple 11. WO 02/02549 PCT/JPOL1/ 05806 51 1-1 O
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Example 7

Synthesis of 2-{1-[8-(2,4-dichlorophenyl)-2-~
5 methylquinolin-4-yl]-piperidin-4-ylidene}-acetamide
(compound 1-22) and 2-{1-[8-(2,4-dichlorophenyl)-2-
methylquinolin-4-yl]-1,2,3,6-tetrahydropyridin-4-yl}-
acetamide (compound 1-05)
(1) In a mixture of 1 M hydrochloric acid
10 (26 mL) and tetrahydrofuran (13 mL), 8-(2,4-dichloro-
phenyl)-4-(1,4-dioxa-8-azaspiro[4.5]dec~-8-yl)=-2-
methylquinoline (2.6 g) obtained by the same procedure
as in Example 3, (1) was stirred at room temperature
for 2 hours and then at 70°C for 5.5 hours. The
15 tetrahydrofuran was distilled off under reduced
pressure, and the residue was made basic with a 41%
aqueous sodium hydroxide solution under ice-cooling and
extracted three timés with ethyl acetate. The combined
organic layer was dried over anhydrous sodium sulfate,
20 after which the desiccating agent was filtered off and
the filtrate was concentrated under reduced pressure.
The resultant residue was dissolved in
tetrahydrofuran (10 mL) and the resulting solution was
added dropwise to a solution of Horner-Emmons reagent
25 that had previously been prepared from ethyl diethyl-
phosphonoacetate (2.05 g) and 60% sodium hydride (an

oil dispersion) (293 mg) in tetrahydrofuran (10 mL),
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at room temperature for 30 minutes, quenched with a
saturated aqueous ammonium chloride solution, and then

5 extracted twice with ethyl acetate. The combined
organic layer was dried over anhydrous sodium sulfate,
after which the desiccating agent was filtered off and
the filtrate was concentrated under reduced pressure.
The resultant residue was purified by a silica gel

10 column chromatography (silica gel: Wako Gel‘(CZOO),
eluent: hexane-ethyl acetate = 9 : 1) and then
crystallized from diisopropyl ether to obtain 8-(2,4-
dichlorophenyl)-2-methyl-4-(4-ethoxycarbonyl-
methylidenepiperidin-l-yl)quinoline (2.4 g).

15 (2) In a mixed solvent of 85% potassium
hydroxide (1.3 g) and water (1.4 mL)-ethanol (8 mL), 8-
(2,4-dichlorophenyl)-2-methyl-4-(4-ethoxycarbonyl-
methylidenepiperidin-l-yl)quinoline (2.3 g) was stirred
at 80°C for 1 hour. The reaction mixture was

20 neutralized with 3 M hydrochloric acid under ice-
cooling.and stirred under ice-cooling for 2 hours and
then at room temperature for 30 minutes. The solid
precipitated was collected by filtration to obtain a
mixture (1.5 g) of 2-{1-[8-(2,4-dichlorophenyl)-2-

25 methylquinolin-4-ylj-piperidin-4-ylidene}acetic acid
and 2-{1-[8-(2,4-dichlorophenyl)-2-methylquinolin-4-
yli-1,2,3,6-tetrahydropyridin-4-yltiacetic acid.

(3) A mixture (400 mg) of 2-{1-[8-(2,4-
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ylidene}acetic acid and 2-{1-[8-(2,4-dichlorophenyl)-2-
methylquinolin-4-yl1-1,2,3,6-tetrahydropyridin-4-
yltacetic acid, l-hydroxybenzotriazole monohydrate (215
5 mg) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (215 mg) were stirred in N,N-dimethyl-
formamide (2 mL) at room temperature for 20 minutes.
Then, a 28% agueous ammonia solution (0.075 mL) was
added thereto and the resulting mixture was stirred at
10 room temperature for 3 days. The reaction mixture was
separated with chloroform and water, and the organic
layer was dried over anhydrous sodium sulfate. The
desiccating agent was filtered off and the filtrate was
concentrated under reduced pressure. The residue was
15 separated and purified twice by a silica gel column
chromatography (silica gel: Wako Gel (C200), eluent:
chloroform-ethanol = 50 : 1), after which the purified
products were crystallized from diethyl ether and
diisopropyl ether, respectively, to obtain the title
20 compound 1-22 (109 mg) and the title compound 1-05 (43
mg), respectively.
Compound 1-22: m.p. 225.0 - 227.0°C.
Compound 1-05: m.p. 160.0 -~ 162.0°C.
Table 1 and Table 16 list the compounds
25 obtained in Example 7 and cémpounds obtained by the

same procedure as in Example 7.
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Example 8

Synthesis of 8-(2,4-dichlorophenyl)-4-(1,4-
dioxa-8-azaspiro[4.5]dec-8~yl)-2-methylquinoline |

(1) After having been washed with hexane,
60% sodium hydride (an oil dispersion) (1.68 g) was
suspended in N,N-dimethylformamide (20 mL). To the
resulting Suspension was added a suspension of 8-bromo-
4-hydroxy-2-methylquinoline (10.0 g) in N,N-dimethyl-
formamide (35 mL) at room temperature over a period of
10 minutes, followed by stirring at room temperature
for 30 minutes. To the resultant solution was added N-
phenylbis(trifluoromethanesulfonimide) (15.0 g) all at
once, followed by stirring at room temperature for 1
hour.

To the resultant reaction mixture was added
4-piperidone ethylene ketal (11.0 g), and the resulting
mixture was stirred at room temperature for 24 hours
and heated under reflux at 60°C for 4 hours and then for
2.5 hours. After 4-piperidone ethylene ketal (5.5 q)
was added thereto, the mixture thus obtained was heated
under reflux for 3 hours. The reaction mixture was
cooled to room temperature, poured into water (200 ml)
and then stirred for 24 hours. The solid precipitated
was collected by filtration and purified by a silica
gel column chromatography (silica gel: Wako Gel (C200),
eluent: hexane-ethyl acetate =5 : 1 to 3 : 1) to
obtain 8-bromo-4-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-2-

methylquinoline (10.3 g), m.p. 156.0 - 158.0°C.
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(2) Under a nitrogen atmosphere, 8-bromo-4-
(1,4-dioxa~-8-azaspiro[4.5]dec-8-yl)-2-methylquinoline
(10.2 g), 2,4-dichlorophenylboric acid (6.0 g) and
sodium carbonate (8.93 g) were suspended in a mixed
solvent of deaerated water (24 mL), toluene (12 mL) and
ethanol (12 mL), followed by adding thereto tetrakis-
(triphenylphosphine)palladium (1.6 g), and the result-
ing mixture was heated under reflux for 16 hours. The
reaction mixture was cooled to room temperature and
separated with ethyl acetate and a saturated aqueous
ammonium chloride solution. After the aqueous phase
was extracted with ethyl acetate, the combined organic
phase was dried over anhydrous sodium sulfate. The
desiccating agent was filtered off, after which the
filtrate was concentrated under reduced pressure and
the resultant residue was crystallized from diisopropyl
ether. The crystals were collected by filtration and
washed with a small amount of diisopropyl ether to
obtain the title compound (10.5 g).

m.p. 179.5 - 181.5°C.

Example 9

Synthesis of 8-(2,4-dichlorophenyl)-4-(4-
carbamoyl-1,2,3,6-tetrahydropyridin-1-yl)-2-methyl-
quinoline (compound 1-01) |

(1) After having been washed with hexane,
60% sodium hydride (an oil dispersion) (1.0 g) was

suspended in N-methylpyrrolidone (40 mL). To the
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suspension was added 8-bromo-4-hydroxy-2-methyl-

guinoline (5.0 g) all at once at room temperature,
followed by stirring at room temperature for 1 hour.
To the resulting solution was added N-phenylbis-
(trifluoromethanesulfonimide) (15.0 g) all at once,
followed by stirring at room temperature for 1 hour.

To the resultant reaction mixture were added
sodium hydrogencarbonate (5.3 g) and 4-carbamoyl-
1,2,3,6-tetrahydropyridine hydrochloride (6.8 g), and
the resulting mixture was stirred at 130°C for 30
minutes. After this reaction mixture was cooled to
room temperature, water (100 mL) was added thereto,
followed by stirring at room temperature for 2 hours.
The solid precipitated was collected by filtration and
then washed with water to obtain 8-bromo-4-(4-
carbamoyl-1,2,3,6-tetrahydropyridin-1-yl)-2-methyl-
guinoline (4.8 g).

m.p. 225.0 - 227.0°C.

(2) Under a nitrogen atmosphere, 8-bromo-2-
methyl-4-(4-carbamoyl-1,2,3,6-tetrahydropyridin-1-
yl)duinoline (4.7 g), 2,4-dichlorophenylboric acid (2.9
g) and sodium carbonate (4.5 g) were suspended in a
mixed solvent of deaerated water (14 mL), toluene (7
mL) and ethanol (7 mL), followed by adding thereto
tetrakis(triphenylphosphine)palladium (0.81 g), and the
resulting mixture was heated under reflux for 5 hours.
The reaction mixture was cooled to room temperature and

stirred at room temperature for 3 hours. The solid
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In G In t0 precipitated was collected by filtration and washed
with a water-ethanol (2 : 1) mixed solvent (30 mL) and
then ethanol (30 mL) to obtain the title compound (4.7
g)-
5 Table 1 lists the compound obtained in

Example 9.

Example 10
Synthesis of 8-(2,4-dichlorophenyl)-4-(4-
isopropyloxycarbonyl-1,2,3,6-tetrahydropyridin-1l-yl)-2-
10 methylquinoline (compound 1-14)
(1) After having been washed with hexane,
60% sodium hydride (an oil dispersion) (1.0 g) was
suspended in N-methylpyrrolidone (30 mL). To the
suspension was added 8-bromo-4-hydroxy-2-methyl-
15 gquinoline (5.0 g) all at once at room temperature,
followed by stirring at room temperature for 1 hour.
To the resulting solution was added N-phenylbis-
(trifluoromethanesulfonimide) (9.0 g) all at once,
followed by stirring at room temperature for 1 hour.
20 To the resultant reaction mixture was added
4-isopropyloxycarbonyl-1,2,3,6~tetrahydropyridine (8.5
g), and the resulting mixture was stirred overnight at
room temperature. This reaction mixture was poured
into a mixture of water and ethyl acetate to be
25 separated. After the aqueous phase was extracted with
ethyl acetate, the combined organic phase was dried

over anhydrous sodium sulfate. The desiccating agent
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| 2‘)wa?s] filtered off and the filtrate was concentrated
under reduced pressure. The residue was purified by a
silica gel column chromatography (silica gel: Wako Gel
(C200), eluent: hexane-ethyl acetate = 9 : 1), aﬁd the
5 solid thus obtained was washed with a mixture of
diisopropyl ether and hexane to obtain 8-bromo-4-(4-
isopropyloxycarbonyl-1,2,3,6-tetrahydropyridin~-1-yl)-2~
methylgquinoline (6.0 g).
m.p. 130.0 - 131.0°C.

10 (2) Under a nitrogen atmosphere, 8-bromo-4-
(4-isopropyloxycarbonyl-1,2,3,6-tetrahydropyridin-1-
yl)~-2-methylquinoline (5.9 g), 2,4-dichlorophenylboric
acid (3.2 g) and sodium carbonate (4.8 g) were
suspended in a mixed solvent of deaerated water (15

15 mL), toluene (7.5 mL) and ethanol (7.5 mL), followed by
adding thereto tetrakis(triphenylphosphine)palladium
(0.88 g), and the resulting mixture was heated under
reflux for 5 hours. The reaction mixture was cooled to-
room temperature to be separated. After the aqueous

20 phase was extracted with ethyl acetate, the combined
organic phase was dried over anhydrous sodium sulfate.
The desiccating agent was filtered off, after which the
filtrate was concentratéd under reduced pressure and
the resultant residue was crystallized from diisopropyl

25 ether. The crystals were collected by filtration and
washed with a small amount of diisopropyl ether to
obtain the title compound (5.3 g).

m.p. 131.0 - 133.0°C.
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Table 1 lists the compound obtained in

Example 10.

Example 11

Synthesis of 8-(2,4-dichlorophenyl)-4-(4-

5 carboxy-1,2,3,6-tetrahydropyridin-1-yl)-2-methyl-
quinoline (compound 1-11)

In concentrated hydrochloric acid (10 mL) was
suspended 8-(2,4~dichlorophenyl)-4-(4-carbamoyl-
1,2,3,6-tetrahydropyridin~1-yl)-2-methylquinoline (0.10

10 g), and the suspension was heated under reflux for 1
hour. After the reaction mixture was concentrated
under reduced pressure, 28% aqueous ammonia (2 mL) was
added thereto, followed by concentration under reduced
pressure. The residue was purified by a silica gel

15 column chromatography (silica gel: Wako Gel (C200),
eluent: chloroform-methanol = 20 : 1 to 10 : 1), and
the solid precipitated was washed with ethyl acetate to
obtain the title compound (74 mg).

m.p. 218.0 - 220.0°C.

20 Table 1 lists the compound obtained in

Example 11.
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Test Example [CRF receptor bonding test]

Rat frontal cortex membranes or monkey
amygdaloid body membranes were used as a receptor
preparation. -

"T-CRF was used as '**I-labeled ligand.

Bonding reaction using the '*’I-labeled ligand
was carried out by the following method described in
The Journal of Neuroscience, 7, 88 (1987).

Preparation of a receptor membranes:

Rat frontal cortex or monkey amygdaloid body
was homogenized in 50 mM Tris-HC1l buffer (pH 7.0)
containing 10 mM MgCl, and 2 mM EDTA and centrifuged at
48,000 x g, and the precipitate was washed once with
Tris-HC1l buffer. The washed precipitate was suspended
in 50 mM Tris-HCl buffer (pH 7.0) containing 10 mM
MgCl,, 2mM EDTA, 0.1% bovine serum albumin and 100
kallikrein units/ml aprotinin, to obtain a membrane
preparation.

CRF receptor bonding test:

The membrane preparation (0.3 mg protein/ml),
I-CRF (0.2 nM) and a test drug were reacted at 25°C
for 2 hours. After completion of the reaction, the
reaction mixture was filtered by suction through a
glass filter (GF/C) treated with 0.3% polyethylene-
imine, and the glass filter was washed three times with
phosphate-buffered saline containing 0.01% Triton X-
100. After the washing, the radiocactivity of the

filter paper was measured in a gamma counter.
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The amount of '**I-CRF bonded when the reaction
was carried out in the presence of 1 uM CRF was taken
as the degree of nonspecific binding of *°I-CRF, and the
difference between the total degree of '*I-CRF binding
and the degree of nonspecific **I-CRF binding was taken
as the degree of specific '*I-CRF binding. An inhibi-
tion curve was obtained by reacting a definite
concentration (0.2 nM) of 'I-CRF with various
concentrations of each test drug under the conditions
described above. A concentration of the test drug at
which binding of “*I-CRF is inhibited by 50% (IC,,) was
determined from the inhibition curve.

As a result, it was found that compounds 1~
61, 1-02, 1-05, 1-06, 1-07, 1-09, 1-10, 1-12, 1-15, 1-
16, 12-01 to 12-09, 16-05, 16-06 and 16-12 can be
exemplified as typical compounds having an IC,, value of

500 nM or less.

INDUSTRIAL, APPLICABILITY

According to the present invention, compounds
having a high affinity for CRF receptors have been
provided. These compounds are effective against
diseases in which CRF is considered to be involved,
such as depression, anxiety, Alzheimer’s disease,
Parkinson’s disease, Huntington’s chorea, eating
disorder, hypertension, gastral diseases, drug

dependence, epilepsy, cerebral infarction, cerebral

z (
op

1)

a)
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ischemia, cerebral edema, cephalic external wound,

inflammation, immunity-related diseases, alpecia, etc.



r-l zooAl I k -1 NNE1O0 W 02/02549 PCT/JP01/ 05806 77 Test Exanple
[ CRF receptor bonding test] Rat frontal cortex nenbranes or nonkey

anygdal oi Woapaysgenbr anes were used as a receptor prepar gdm@ror/osod251- CRF
was used as 125,-1abeled ligand. Bonding reaction using the 125I-1abel ed

| igand was carried out by the foll ow met hod described in The Journal

of Neuroscience, 7, 88 (1987). Preparation of a receptor nenbranes: 10 Rat
frontal cortex or nonkey anygdal oi d daggis was honogeni zed in 50 nmM Tris-HC1
buffer (pH 7.0) containing 10 mM MgC12 and 2 nM EDTA and centrifuged at

48,000 x g, and the practptirahgdwepyrashed emRceiweidilo hfdekohuffer. The
washed precipitate was suspended 15 in 50 nM Tris-HC1 buffer (pH 7.0)

cont ai ni ng 10yalicMj€t2yaRiveEDEAr 8 ehifeliobiyn & hee Fommallaurin :and 100
kal i krein units/m aprotinin, to obtain a nenbrane preparation. CRF
receptor bonding test: 20 The nenbrane preparation (0.3 ng protein/m),
1251-CRF (0.2 nM and a test drug were reacted at 25C for 2 hours. After
conpl etion of the reacBrBAL the reactfifdn mixture was filtered by suction
through a glass filter (GF/C) treated with 0. 3% pol yet hyl ene 25 im ne, and
the glass filter was washed three times wth phosphate-buffered saline
containing 0.01% Triton X- 100. After the mashin% the _radioactivity of the
filter paper RE5eHRaBuiEddi ATQUBaRARTESEREEA. PYOTHe §9349whREy JPOL/ 05806

78 formula [II] or [III]:

Y-(CHa)n. 5
o, 4\//_\N_ . / \N—-

[II] [(1I1]

wherein the position of substitution by the Y-(CH,) -
group of the group represented by the formula [II] is
4-position or 5-position, the position of substitution
by the Y-C(R’)= group of the group represented by the
formula [III] is 3-position or 4-position,

R’ is a hydrogen atom, a C, ;alkyl group, a
C;.scycloalkyl group or a C,,cycloalkyl-C,,alkyl group,

n is an integer of 0 to 5, and

Y is a cyano group, a group represented by
the formula -CONR'(R?’) (wherein each of R!' and R?, which
may be the same or different, is a hydrogen atom, a
C,salkyl group, a C,,cycloalkyl group, a C,,cycloalkyl-
C,salkyl group, a C,;alkoxy-C, .,alkyl group, a C,,cyclo-
alkyloxy-C, ;alkyl group or a phenyl group, or R' and R?,
when taken together with the adjacent nitrogen atom,

represent a 5- to 8-membered saturated heterocyclic



The ampunt of 1251 -CRF bonded when the reaction was carried out in the
presence of 1 UM CRF was taken as the degree of nonspecific binding of
1251 - CRF, waygdiobke di fference between the total degree of papefd¥sodi ndi ng
5 and the degree of nonspecific 1251-CRF binding was taken as the degree
of specific 1251-CRF binding. An inhibj;- tion curve was obtained by
reacting a definite concentration (O.Q'nhﬁ of 1251-CRF with various
concentratiogso@p eaphebentedr By HAdeEoLRR16ONditions 10 described above. A
concentration of the test drug at which binding of 1251-CRF is inhibited
by 50% (1 C50) was determned fromthe inhibition curve. As aresult, it
was found that conpounds 1--01\1-02, 1-05, 1-06, 1-07, 1-09, 1-10, 1-12,
1-15, 1- 15 16, 12:01 to 12 09, NB-05, 16-06 and 16-12 can be exenplified
as typical conmpounds. havin | C50 value of 500 nMor |ess. | NDUSTRI AL

APPLI CABI LI T I RQ.Lo.Lhe pre i_qyention, K co un 20 having a
hi gh affinitghﬁggg r%%e%%bﬁ aagQ%é@ﬁ&Ygﬂoggﬁéﬂ99$ﬁ8§giX%npounds are
effective aggi@stsydisqases,di igh GRE . onsi der 0 be invol ved,
such as depr essﬁ'soan,wanxfé"t : %Ia\gt? i rfeﬁa':{sc}fdi%s)éas%g % ﬂgﬁé‘. nson's di sease,

Hunti ngt on' sreppeeantat bporRE €bsmhfls" .cORPET LABSEOR. rIaSE ral di seases,
drug dependeh%e, epilepsg, cer ebr al infar%fién, ce?gbﬁaﬁﬁ 02/ 02549

PCT/ JPOL/ 058@¢drd@en sebeil} aa celehtpl AdaR, &ngsﬂycqo@itﬁln@ro%nd,

inflammation, imunity-rel ated di seases, . al pecia, étc. WD 02/025
PCT/ JPOL/ 05806C; & Qlod N1 -Ic,_/Altketlr afneadipgpy iodi,a0kekyRt _Féirdjrno het er o-
cyclic derivative represented by the fornula [I]: A-Het F ]
group, a C;cycloalkyloxy-C,alkyl group or a phenyl
group), and
Het is any of heterocyclic grdups represented

by the following formulas form(0l) to form(20):



wherein Ais a group represented by the following formula [II] or [III]:
Y-(CH2)n 54 fN 2?2 J Ro s [Il] [IllJ wherein the position of
substi t ut we2lgsdohe Y- (CH2) n- group of the group representpd/py/bdaes f or nul a
[Il] is 4-position or 5-position, the position of substitution by the
Y-C(R)= group of the group represente 2by the formula [II1] is 3-position
or 4-position, Ris a hydrogen atom Cl-, al kyl group, a C3_8cycl oal kyl
group or a C3 _8cycloal kyl -C1_5al kyl group, n is an integer of 0 to 5, and
Y is a cyano group,Ra grbup represented by the fF@r mul a - CONRL(R2 )
(wherein each of Rl ardl R2, which y be the sane or differfent, is a

hydr ogen atom ags 8cyc|o§£ a;oﬁpwqa\\ Ar
C3_8cycl oal kyl - C1 53Ikoxy- 54l Kyl greup/ a C3_8cycl o-
al kyl oxy-C1_5al kyl group or a phe roup, or nd R2, /whgn taken
together with the = t nitr alom  repdesent a 5\ o gNmenbered
saturated heterocyclg 02/ 0254 / JPOL/ 05 /81 group—#épresented by
the fornula: B N (wher@f‘n B is CH2, WH N Cl_5al kyd+, N-C3_8cyri oal kyl ,

N- C1_5al kyl - C3_8cycl oal kyl, 0O or S)) or a grou represent ed ol?;X the formul a
-C02R 3 (wherein RE°FY°Y hydrogérmabdm a Cl-fo&F) group "4
C3_8cycl oal kyl groug, a C3_8cycloal kyl-Cl_5al kyb group, a

Cl_5al koxy- Cl_5al kyHoupT a C3_§eycl oal kyl oxy- Cl: 5al kyl oup or a
phenyl group), gag{Het \j.5, anyrReiy-heésenocyclig”g S repr, by the
orng 01

foIIowingforrruIas\?_% tofoi 0): \
\ N \ N \ N ‘g__<N
- ¢ =4 {

E E—(
R* R* Rt
form(05) form(06) form(07) form(08)
R° R°

N 5
O/\ Ar R Z Ar

_ \{
\E _/(N \<\E /N4

R* R R*
form(09) form(10) form(12)
6 7
R RQ Rg Rg
5 8 Rs \NAI’ \N A \
R R - —Ar N—Ar
S—¢
7\ » N )
E=N R* R* R4
form(13) form(14) form(15) form(16)
=
)\ /N\ . T
N N—Ar N “N—Ar N-Ar
2N 7\ 4 \<N
_— —_ E"—<
R* = R*

form(17) form(18) form(19) form(20)



WO 02/ 02549 PCT/JPOL/ 05806 82 R6 R7T R RS Rs PN R5 Ar RS Ar NAr R-N Ar
NNN / NE--C4E~E-~E--C4 RRARAIR form01) form 02) forn(03)
form(04) Wwo@uobdksds Ar SI1T \NAr Rs-N NAr R9- N Ar N\ ZpciNpb1/osshé E , . N E
~N -ANER4//RA/IRA 4 R form05) form06) forn(07) form08) R6 R5 R6 N
Ol AA Rs Ar SAr s NAr N /N/N/N-N E4 4 E-{ 4 E4 4 R forn(09)
form(10) form(1l) form(1l2) R6 7 9 ¢ 3\ ;s |/ V' 5 RS Ra NAr NFNA (N Ar

S~ N\ AN Neher&inNeEED B4 &4 R4

R' is a hydrogen atom, a Chsalkyl group, a
C;scycloalkyl group, a C; g cycloalkyl-C, ,alkyl group, é
hydroxyl group, a C,s;alkoxy group, a C,,cycloalkyloxy
group, or a group represented by the formula -N(R)R
(wherein each of RY and R', which may be the same or
different, is a hydrogen atom, a C, alkyl group, a
C;.scycloalkyl group or a C, ,cycloalkyl-C, ;alkyl group),

each of R®>, R, R’ and R®°, which may be the
same or different, is a hydrogen atom, a halogen atom,
a C,;alkyl group, a C,,cycloalkyl group, a C,,cyclo-
alkyl-ébéalkyl group, a hydroxyl group, a C,_.alkoxy
group, a Cj,cycloalkyloxy group, a group represented by
the formula -N(RY)R? (wherein each of R* and R}, which
may be the same or different, is a hydrogen atom, a
C,salkyl group, a C,,cycloalkyl group or a C,,cyclo-
alkyl-C, ;alkyl group), a group represented by the
formula -CO,R* (wherein R™ is a hydrogen atom, a
C,salkyl group, a C,,cycloalkyl group, a C,,cycloalkyl-
C,.salkyl group, a C,;alkoxy-C, ;alkyl group, a C,,cyclo-
alkyloxy-C, ;alkyl group or a phenyl group), a cyano
group, a nitro group, a C, alkylthio group, a trifluoro-
methyl group or a trifluoromethoxy group,

R’ is a hydrogen atom, a C,.,alkyl group, a
C,salkenyl group, a C, alkynyl group, a C,,cycloalkyl
group or a C,,cycloalkyl-C, ;alkyl group, and

Ar is an aryl or heteroaryl group unsubsti-

tuted or substituted with 1 to 3 substituents which may



Eform(13) fornm(14) form(15) form16) RS NS NNAr NII~, NNNAr RS Ar
NAr NNV /NN E4AEECRARARAIRA form1l7) form(18) form(19) form 20)
WO 02/ 02549 392449POL/ 05806 83 wherein Eis CH or N, R4 ig1aphyoNseQen
atom a C, -,alkyl group, a C3_8cycloal kyl group, a
C3_8cycl oal kyl - C1_5al kyl group, a hygyoxyl group, a Cl_5al koxy group, a
C3_8cycl oal kyl oxy group, or a group represented by the formula -N(R )R’
(wherein eache ofh&1am8doR1d i £ 16F6At BN GbErEN8e$aBRAr rrohf h81688kn i a
hydrogen atom a C,-.,alkyl group, a C3_8cycloal kyl group or a

C3_8cycl oal kytorhd, 5@ kalkyr apupeaat) ofl Kdxy REoups am_B3kyMtheb may be
the sanme or different, is a hydrogen atom a halogen atom a C, -, al kyl
group, a C3_gryepoal kyifhuonpmethy¢B_Geyapp-taikyhodmbahkyy group, a

hydr oxyl group, a Cl_5al koxy group, a C3_8cycl oal kyl oxy group, a group
represent ed &yd gheupsrnepresdiiRed) R 3tliehéoemnlaack (B )RI2 (ameérei’, which
may be the sane or dilfsferent16 is a hydrogen atom a Cl_5alkyl group, a
C3_8cycl oal k§achyrefipRorapdCB gcybiich mayybeCthgaskple grodgifiexegtoup
represented by the fornula -CO2R14 émherein R14 is a hydrogen atom a
Cl-, al kyl grb'%jp? RYEE08RY cRBEAMKIT &rbu L CIIRUR) b QKA -PEAr®At ky|  group,
a Cl_b5al koxy-Cl1 5al kyl grou a C3 8cyclo- al kyl oxy-C1_5al kyl group or a
phenyl group??ug?%?ﬁi% gﬁ?%ﬁb?béenF?i% BPﬁﬁﬁ?fa°€1¥ IF¥9Fﬁ¥8'group, a

trifl - t hyl trifl h g hod t
(vt o oroupyg g L LUOLOUEL RS B 8,13 o o ogen st om

C3_8cycl 0al kyl,.; 5 PP OF 2 AR RGYELORLEYY ; CheFalyl1 87 8UP: #Rfreor

or its hydrate according to Claim 1, which is a

compound represented by the formula [IV]:

5
HoNCO-(CHy)

7\
4\<’ N-Het  [IV]

wherein Het is as defined above, and m is 0 or 1.

3. The tetrahydropyridino heterocyclic
derivative, a pharmaceutically acceptable salt thereof
or its hydrate according to Claim 2, which is a

compound represented by the formula [V]:

R® R’
5 RS Ar
HoNCO-(CHp) mn_ /7 [V]
2 2 nlx/ \ \ / AN N
R4

wherein R*, R’, R%, R’, Ar and m are as defined above.
4. The tetrahydropyridino heterocyclic deriva-
tive or a pharmaceutically acceptable salt thereof or

its hydrate according to Claim 3, wherein m in the



Ar is an aryl or heteroaryl group unsubsti- tuted or substituted with 1 to
3 substituents which may WO 02/ 02549 PCT/JPOL/ 05806 84 be the sane or
di f f er ent wangdase sel ected from hal ogen atons, Cl_5al kyl pariawppsessos
Cl_Sal koxy groups, Cl_Sal kylthio groups, trifluoronethyl group,
trifluoromethoxy group and groups regiesented by the formula -N(RL5) R16
(wherein each of R15 and R16, which nmay be the sane or different, is a
hydr ogen atOﬁbgmuyaC%yaahgyb,grOUD); or a pharma- ceutically acceptable
salt thereof or its hydrate. 2. The tetrahydropyridino heterocyclic
derivative, ®&.pharnmaceuhecabtyangaepppbiaifal hetBepegbilier deksvhydrate
according to Caiml, whichis a conpound represented by the formula [IV]
5 H2NCO (CHRiwe(\a pharmhatlettficdlipheceepthblei sads dhkrsed eboves and m
is 0 or 1. 3. The tetrahydropyridino. heterocyclic derivative, a
phar maceut i chy#iyatecapcapiéngato €heimof, whichsihydrabmpaundrding to Caim
2, which is a conpound represented by the formula [V]: R R7 RS Ar 5
H2NCO- (CH2) wepresented\py kheRfiowmeiai fVR3; R5, R6, R7, Ar and mare as
defined above. 4. The tetrahydropyridino heterocyclic deriva- tive or a
pharmaceutically acceptabl e salt, thgreof or its hydrate according to C aim
3, wherein min the WD 02/ 02549 P /JPCH/Q@SOG 85 formula [V] is O.
/5
e

[VI]

CH,

wherein each of R', R and R?*°, which may be the same or
different, is a hydrogen atom, a methyl group, a
fluorine atom or a chlorine atom, and each of X°, X° and
X', which may be the same or different, is a hydrogen
atom, a methyl group, a chlorine atom, a trifluoro-
methyl group or a trifluoromethoxy group.

6. The tetrahydropyridino heterocyclic
derivative, a pharmaceutically acceptable salt thereof
or its hydrate according to Claim 5, which is a

compound represented by the formula [VII]:

wherein R'Y, R' and R?° are as defined above, and each of
X® and X°, which may be the same or different, is a

chlorine atom, a trifluoromethyl group or a trifluoro-~



5. The tetrahydropyridino heterocyclic deriva- tive, a pharmaceutically
acceptable salt thereof or its hydrate according to Claim4, whichis a
conmpound wigapresented by the fornmula [VI]: R19 R20 R18 5 gcidigpro1/6530°0
~\7\"N/ \N Xe CH3 wherein each of RLB, R19 and R20, which may be the
sanme or different, is a hydrogen atogg a nmethyl group, a fluorine atom or
a chlorine atom and each of X5, X6 an X7, which nmay be the sane or
different, ifeehdyreasnp.atom a nethyl group, a chlorine atom a
trifluoro- nmethyl group or a trifluoronmethoxy group. 6. The

t et rahydropyyidi no heter@cystighydespyatdyLo He’@éﬁés\zéfﬂéi cally acceptable
salt thereof or its hydrate according to Caimb5, ichis a conmpound
represent ed dwyrivetive udaphathicerifeRPOy X8cEaptX51&Vih]lt thokes? <, --\ IN
CH3 wherein R18, R19 and R20 are as defined above, and each of X8 and X9,
whi ch may beox httsampdrate dadderdimg ts @laihl 6;iwkiahons a trifl uoronet hyl
group or a trifluoro WO 02/02549 PCT/JPOL/ 05806 86 nethoxy group. 7. The
t et r ahydr opyeompoinderepoesented bigribat fornpubaphdiffteutical ly acceptabl e
salt thereof or its hydrate according to Claim6, which is a conpound
represented by the formul a [VIIIL:

Cl
R
9
OO e
sNCO ;7\
4 —
CHs

wherein X’ is as defined above, and R* is a hydrogen
atom, a chlorine atom or a methyl group.

8. The tetrahydropyridino heterocyclic
derivative, a pharmaceutically acceptable salt thereof
or its hydrate according to Claim 2, which is a

compound represented by the formula [IX]:

HG
5
5 R~ N-Ar
F@NCO{CHQm\QC—W — Y [IX]
7
N,

i~
wherein R*, R’, R®°, Ar and m are as defined above.

9. The tetrahydropyridino heterocyclic deriva-
tive or a pharmaceutically acceptable salt thereof or
its hydrate according to Claim 8, wherein m in the
formula [IX] is 0.

10. The tetrahydropyridino heterocyclic

derivative, a pharmaceutically acceptable salt thereof



RR1 C 5 [V

1] H2NCO 1-1TIN N CH3 wherein X9 is as defined above

R21 is a hydrogen atom a chlorine atomor a nethyl group. 8. The
t et r ahydragpydlodsfo heterocyclic derivative, a pharmaceut ipgaljpyg/e66pt abl e

salt thereof
represent ed

or its hydrate according to daim2, whichis a co
by the fornula [IX]: R6 RS NA 5 HZNCO (CH)m ( \ [I

\ /N R4 mhere!n R4, R5, R6,.Ar anq m-are as defi ned above..9. The
t et rahydr opysi-di g ﬂfaﬁaeéys&bsrﬁgggvaa E1%¢n0b  ayRRapmageytical ly

acceptable salt thereof or its

the fornul acohpbuhd PeptOsedbeqt Byr ahrdrepmiidi fgheterocyclic

deri vati ve,

a pharmaceutically acceptable salt thereof WO 02/ 02549

PCT/ JPOL/ 05806 87 or its hydrate according to Claim9, which is a

conmpound represented by the formlaf¥X
[ X] 4L NJ/NGCB

X
R2_/ N / \/\>
° ek [X]
H,NC / \N N X®
+ 4
CHj
wherein each of R?”* and R**, which may be the same or
different, is a hydrogen atom or a methyl group, and
each of X', X' and Xx'?, which may be the same or
different, is a hydrogen atom, a chlorine atom, a
bromine atom, a methoxy group, a methylthio group or a
trifluoromethyl group.
11. The tetrahydropyridino heterocyclic
derivative, a pharmaceutically acceptable salt thereof

or its hydrate according to Claim 9, which is a

compound represented by the formula [XI]:

CH; x'®
HyC— 14
5 ’ __N Z > X [XI]
H,NC
2 ix’/ \N \ /N x15
CHj,

wherein X' is a chlorine atom or a bromine atom, X is
a chlorine atom, a bromine atom or a trifluoromethyl
group, and X* is a hydrogen atom, a chlorine atom, a
bromine atom, a methoxy group, a methylthio group or a
trifluoromethyl group.

12. An antagonist against CRF receptors,

, an

npound

X]

d

4 ~N

ate according to alm 8, wherein min

R231§10 R22 / N X11 H2NCO ~~ x12



wherein each of R22 and R23, which may be the sane or different, is a

hydr ogen atom or a nethyl group, and each of X, X11 and X12, which nay be
t he sane i @ichéerent, is a hydrogen atom a chlorine atomctapolissns ne
atom a nethoxy group, a nethylthio group or a trifluoronethyl group. 11.
The tetrahydropyridino heterocyclic %rivative, a pharmaceutically
acceptable salt thereof or its hydrate according to Claim9, whichis a

conpound 1 epE&ESAL £0nHYa t PeFORFULSp X b inSBeddBoctBliie- Xla 5 [ XI H2NCO\
4 NXis CH3 erein X13 is a chlorine atomor a btomne atom X14 is a

chl orine at ofiler bvdt Dié pea apRarRacaut iehl vpr 98BEPYLD18T 8HPt BREr&dB is a
hydrogen atom a chlorine atom a bromne atom a nethoxy group, a

met hyl t hi o gsouptorhpdratéefhoespaeh§yto gafyPond 20 fA01aMma8gontst 1agai nst CRF
receptors, WD 02/02549 PCT/JPOL/ 05806 88 conprising a tetrahydropyridino
het erocycl i cas deriactive, imgpbdienteutically acceptable salt thereof or
its hydrate according to any one of Clains 1 to 11, as an active
ingredient. 13:. Use ofUsetefrahyetophyddopprhéire obgtérocydeicvative, a
pharmaceutical |y acceptable salt thereof or its hydrate according to any
one of O ai iECALYIEIMS, @sPharmacaybhrallugaceept r@abpt bhereof

or its hydrate according to any one of Claims 1 to 11,

as an antagonist against CRF receptors.



