DESCRI PTI ON  TRI CYCLI C COVPOUND AND MEDI CAL USE
THEREOF Technical Field [0001] 5 The present
invention relates to a tricyclic conmpound having
superior affinity for nmelatonin receptor, and useful
as an agent for the prophylaxis or treatnent of a
di sease related to the actixehre®! atonin.
Background of the Invention 10 [0002] Mel atonin
(N- acet yl - 5- BRIREGHEr YPHEAVNRIND WEDERAT: JSE TRERFRFhe
synihesized mnrdqsecreted principally in the pineal
gland i ncreases in dark environnents and decreases in
Ilgﬂi 0ldnvironments. Mel atonin acts suppressively on
pi gnent egé lsebsnandhvheibemadietgonads, t@ﬂ@ycﬁl@fcsc@xﬁpcﬁmd
synchronous factor_ of . bioglogical clock whjile taki nsg
part® ViRt F HREHOL t Ahice 16 f%%&%ﬁé??%ﬁ@‘:‘é%‘g' and useful as
Thesrefagegt o ahendroghy1expecired reégtigit usabld skaseth@ated
treatnent of, di seases related to nelatonin activity,
suctP &8¢ r%‘btrlé’d’un?? R 3R8 Bndocri ni ¢ di sorders, 20
s| emprigweked rdty then thwordens, jet-1ag syndrone,
varhg%% di sorders related to aging and the like. It
h clarified that the producti on anount of
rrel at oni Mebmmmease!$~aAietcb1a@+mm;hoaptir3tﬂtemené)s, ahriepotd a
gynentln I%Q@% ! entlonc§gm§ﬁer rodg tlgy nount __,
el atoni 1 cou depreven? agi ngpliL FX\n : RS
'AcagﬂanScl1@Cﬁﬂﬂses7m®«dqyagesvzﬂﬁﬁméﬁﬂ$ dmﬁ9§4¢reases in light
do ] n i
I S R
{5C|ami thk Exwlenatiolss, audl act38as Aosyrnthropagegactor of
28%1%%%9&&?194:)10(253%’}11&@ %leﬂf?p rPEnE_n zerlan r-tl;b\‘.el{aqi r Sf

mel atonrn i's not entirel Yy S e as a rug
[ 0QUBT-oMer O7Ii3287de ( pAhentfatee unehton)naht qasep*a@@mo be

NO. ;5561 03402 3t%e( 9%%11@089 r@fétea%}es dfeS_L%ltgéet@ RQAPEL
represented by the formula:
activity, such as reproductlve and endocrlnlc disorders,

20 sleep-awake rhythm disorders, jet-~lag syndrome, various
disorders related to aging and the like. It has been clarified
that the production amount of melatonin decreases with aging
and there is a report documenting that retention of the
production amount of melatonin could prevent aging itself [Ann.

25 N. Y. Acad. Sci., vol. 719, pages 456-460, (1994) (non-patent
document 1)]. However, since melatonin is easily metabolized
by metabolic enzymes in vivo [Clinical Examinations, vol. 38,
No. 11, pages 282-284 (1994) (non-patent document 2)].
Therefore, melatonin is not entirely suitable as a drug.

30 -[0003]

WO 97/32871 (patent document 1) and US Patent No.
6,034,239 (patent document 2) disclose a compound represented
by the formula:

[0004]



1YR (CHZ mO AY Bl >R3 X [0005] wherein Rl
represents an optionally substituted hydrocarbon
group, an optionally substituted am no group or an
optionally s substituted heterocyclic group; BY
represents a hydrogen atom or an optionally
substi tuted hydrocarbon group; R represents a
hydr ogen at om Ran optional |y substituted hydrocarbon
group or an ogtionally substituted heterocyclic
group; X repr t R, NR, O or S wherein R
represents a”“hydrggen atomor an zo optionally

te F{ﬁ)&rﬂvjroccarbon group; Y represents C, CH or
ded|that when X is CH2, Yis Cor CH [0006]
eYbond or a double bond, [0007] is ring A
repre 5 8] tionally substituted 5- to 7-nenbered
oxyge ntAi ni ng heterocyclic ring; ring B represents
an _ optionally substituted benzene ring; and m
regP882hts an integer of 1 to 4, or a salt thereof
anghkbeid ikerepisehtfam opBidid11 bybéOrtureliak fi¥idtarbon
receptor and i s useful as a 20 therapeutic agent for
s| S&BURi B FBF - Apri- Yh 8PS e Ut oBbE° B5CBatenf i Ngptionally
9, 63Bs2itutuahendradgeunenirodp ; AR5 Gkpse€Serits OGN atom

2" BOOTO] F WAGHLI P LGSR IR GGLRE i) BgATEGRoers 2

Clhgdabdad ;atBm? an optiocnally substituted hydrocarbon group or

is

an optionally substituted heterocyclic group; X represents CHRY,
NR!, O or S wherein R! represents a hydrogen atom or an
10 optionally substituted hydrocarbon group; Y represents C, CH
or N, provided that when X is CH;, Y is C or CH;
[0006]

is a single bond or a double bond,
[0007]

15 ring A represents an optionally substituted 5- to 7-membered
oxygen-containing heterocyclic ring; ring B represents an
optionally substituted benzene ring; and m represents an
integer of 1 to 4, or a salt thereof and the like, which has
an affinity for melatonin receptor and is useful as a

20 therapeutic agent for sleep disorder and the like.

[0008]
US Patent No. 5,633,276 (patent document 3) discloses a
compound represented by the formula
[0009]
(CH Jn
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O
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represents a group represented by - CR3R(CHZ) PNRSCORS;
R3, R4 and R5 are the sanme or different and each
represents hydrogen or C1_ s 6 alkyl; R6 represents
Cl1 6 alkyl or C3_7 cycloalkyl; n represents 2, 3 or
4; and p represents 1, 2, 3 or 4, which is wuseful as
H? eutic agent for conditions associated with a
d functlonlng of the nelatonin system and the
||m@ere{@ 1 epresR0t 2006r27474 HdaventoxlSocunehtyl4) R
di %%Qégémas gogkgwqepw@g&%@nwiaw @, f QRRE. R3, R* ang
[001 [0013] 1s mhereln "A represents
BOCRIe dhe- SEMHRI; dRAf9repiesphtenchIrepgsepls hydgogen or Ci-
%y%l Qﬁh}(lyl Retrce'p’re&nﬂ‘se@;: %Sﬂnyﬁ akke y’cy@mgal%%/l, n
represents aryl, arylalkyl or aroy I's usefu
as T&PFRePRpedri 8 OTadéntnd ot TEBREFHI NS - a%s@cloét &d Wiich is

a cisstrur bed A fHH&ia{fQJMtBS Hertthec Bl AHLRE B S ke ANt with a
the |ike. Bi oorgani ¢ & Medi ci nal Cheni str

voIdls‘iﬂrbiﬁagfé’é?cﬁwngl%8“7(926‘665"“(% Skﬁ%t’f‘”é%tanéo'élﬁﬁrelﬁ‘t e.
)[@bggjoses the fO||OMAng nelaton|n receptor

agoni st: [0Q0 OR2 25 N [0016] 3

ifher ei n %086( %%"e%t éPPF@d}t BREVER K3 FLpriesent 3 qampound
Et rebrPsentd08}7{ndISoPatent No. 5,843,986 (patent
do%%g?E} 5) and US Pat ent

A
N
R; )R,
x N
[0013]

15 wherein A represents ~NHCOR; or -CONHR;; R; represents Ci-g alkyl,
Cs-g cycloalkyl etc.; R; represents alkoxy; and R; represents
aryl, arylalkyl or aroyl, which is useful as a therapeutic
agent for conditions associated with a disturbed functioning
of the melatonin system and the like.

20 [0014]

Bioorganic & Medicinal Chemistry, vol. 14, pages 1949~
1958 (2006) (non-patent document 3) discloses the following

melatonin receptor agonist:

[0015]
NHCO-R?
MeQ A
2
R
25 X N
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No. 5,998,461 (patent docunent 6) describe a tricyclic
am de s conpound as a therapeutic agent for a disorder
of the nelatoninergic system patent docunent 1. WO
97/ 32871 patent docunment 2: US Patent No. 6,034,239
patent docunent 3: US Patent No. 5,633,276 io0 patent

doc n 2 006/.27474 tent, dec X Pat e
Nonggga%ﬁ§8gg%é%§%8ﬁ?Iaéghﬁght : %U§%%§?é%%%iiﬁé’ B Y b
5, 98®13b61 non-patent docunent 1: Ann. N. Y. Acad.

Sci ., Vfﬁ%jﬁ%ﬁntﬁﬁﬁe% s #965446Q £%§34Eo&éggﬁﬁﬁgaéﬁgkg Patent

docunen I ni'cal "Exami nations, vol. , : .
padls 28200841( 1994 tndacenént) drawrehe B:tIBLpokganmede
‘?;2 d'%%',pf;bﬁ@l ascgegﬂlga;ﬂéut Y@l agen%4:fo1paag a3 sé?cfé%é%?sghe

Disclosure of the Invention 20 [001
Melmetlohpmicegépt drstegoni st s having different

St IGEHE @%b R 1l 9F/fBI7at onin, and having
superior affinity for nmelatonin receptor, superior

y
i nthe&ert ebrcalmeRbb 1 iUSyPatrrt dapefi b -Aéfabol i c

St%Qk%hﬁMkﬁhﬁeﬁ%ﬂ?ﬁﬁgd95€@ﬁ£NHDV§,@ii@@éiVe 25 for the
treatment of sleep disorder and the |i ke than

e lPREERT rfooWiEPE thdCaBBVe 2Eérti oned conpounds and the

| ktehav@Reent repeist egeas: el as osnogecept or

agoni sts, the developnent of a novel conpound, which

i s RAPRerdft™erbnt t We Fabde MRenti tifed®known conpounds

in ﬂdﬂ%p@i‘fﬂﬂ aalmlnsérfwgt- Uz@n . |BBSY30AcSal§ip_eBEDI‘, a%QPI 319,C pages
actj vi Qr atonin receptor, and is wuseful as a
phéﬁﬁﬁ%é%t@éga?product, IS Sesired. [ 0019] The present
isnventpssehadecanddu et edl MardaQuBx stidicesngndrolf i &t No. 11,

succeeded jn_th duction of a novel conpound 35
reﬁ?@ggﬁgadggﬁ ?%%ﬁgollomﬁng fornula (1) and a salt

t heto@epatert Theymdrayé:f Bt ddrejant oundiedhat nd he€heanpound vol.
anqAa SQHL;HB§5§f6sgﬁ5868FCt¢d'y have superi or

propér PTes as mefatonin agonists and are useful as
pharisatesiieccalf gigeningeahion based on t hese

20 [0018]

Melatonin receptor agonists having different structures
from that of melatonin, and having superior affinity for
melatonin receptor, superior intracerebral mcbility and
superior metabolic stability are expected to be more effective

25 for the treatment of sleep disorder and the like than
melatonin. While the above-mentioned compounds and the like
have been reported as melatonin receptor agonists, the
development of a novel compound, which is different from the
above-mentioned known compounds in the chemical structure, has

30 superior agonistic activity for melatonin receptor, and is
useful as a pharmaceutical product, is desired.

[0019]

The present inventors have conducted various studies and

first succeeded in the production of a novel compound

35 represented by the following formula (I) and a salt thereof.
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findings, conpleted the present invention. 5 [0020]
Accordingly, the present invention relates to [1] a
compound represented by the formula: [0021] O R3
(CH2)YMNJR OAIl Xe R (~) | BCXd;-"~Xb Xc Xa 10
[0022] wherein R is a hydrocarbon group optionally
havi td tuent ( an tionaldy haying.;

subs%g{t Egﬁ%(ﬁs‘ilfe E%df%“i‘;‘?.g%??&%% {:y 1§nﬁav%g aa t théreOf
substixpaeredior havhetwnese9e| BroPgrblgr ¢pt ekl dyjnhagémigts
substd Luentdshl R drsRabydr 098N ALAM Qhqa hdrosarhea.

group optionally having substituent(s), Is a

hy dbféRIat sifrrached dgenraeant anvsidriedar bon group 20
opt j¢yzah! y having substituent(s), amino optionally
havi ng substituent(s), hydroxy optionally having a
subst i t UBFECISHE NI REr ddiSt BT BPIT0ARY RS IRV FRERERS To
subgt]i tuestpouXas réibﬁes%ﬁtea(%ga@g_e)%ﬁfuqa@acr‘ a carbon

atomor a nitrogen atom 2

mis 0, 1 or 2, ring Ais

a 5L4dbered ring optionally having substituent(s),
ring Bis a 6-nmenberedaing optionally having
substituq@;(s)CH &ing is a 5-nenbered ring

n

opti*

S

10

15

20

25

30

1Y haVi suRst Mtprent (s), and 30 [0023] is a
or a doubLe bond, 5
Lo XeT R ®

[0022]

wherein

R' is a hydrocarbon group optionally having substituent (s),
amino optionally having substituent(s), hydroxy optiocnally
having a substituent or a heterocyclic group optionally having
substituent (s),

R? is a hydrogen atom or a hydrocarbon group optionally having
substituent (s),

R’ is a hydrogen atom, a halogen atom, a hydrocarbon group
cptionally having substituent(s), amino optionally having
substituent (s), hydroxy optionally having a substituent or
mercapto optionally having a substituent,

Xa, ¥Xb, Xc, Xd and Xe are each a carbon atom or a niﬁrogen
atom,

m is 0, 1 or 2,

ring A is a 5-membered ring optionally having substituent(s),
ring B is a 6-membered ring optionally having substituent(s),
ring C is a 5-membered ring optionally having substituent(s),
and

[0023]

is a single bond or a double bond,
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[0024] provided at | east one of Xb, Xc, Xd and Xe is

a nitrogen atom and at |east three of Xa, Xb, Xc, Xd

and Xe are carbon atonms, or a salt thereof

(hereinafter sonmetines to be abbreviated as 5

compound (1)); [2] the conpound of the aforenentioned
[1]N,Qa?rein the tricycle consisting of ring A ring

B ang ring Cis aring represented by the fornmula
[o(pz@]vid GtAlRest BRDoE pXt - Xy Nid rangl X@_iannigFoggn atom
" Gha bt AR My d0QZ6k,, wher &N eaGRGSYODOle 8BS atoms,

defined in the aforenentioned [1]; [3] the conpound
of Ythé arbr eREREPONEGTRITatiiFe PETFLIRES| 50 (e @PhEeRIaEpH as
optdogpalhy (1@ying substituent(s), C3_6 cycl oal kyl
optiqgnally having substituent(s), C2_6_ al kenyl |

opt i%Bn&lE CHREPAY Ofs(ihst pUSHERs onash (1 afifrein the
optiraegbly Jvavi Bgi SRSt Fiment ($In®rBs 2@l AthPR! konalding
havi n substituent(%%ﬁ@[4] t he conpound of the
afd%@%ﬁﬁ???%k&y[ﬁﬁ? Pein R2 is a 20 hydrogen atom
or [@bz6j7al kyl optionally having substituent(s); [5]

t he conpound of t forenentioned [1], wherein R3 is
onal | y havi ng

af or egent {oped [ 1] |‘Bhet@in mis Iz t he conpound
of the atorenention , whereim™MIng’Ais 25 a
5-menbered ring optionally having 1 or 2 substituents
sel ected froma hal ogen atom a hydrocarbon group

onal |y having substituent(s), amno optionally
having\substituent(s), hy Xy optionally having a
substtugpt and nmercapto ypiyotal |y having a
subst|i Budnc;) [ 8Prt he conpoune o e af orenenti oned
1], lefeiNn ring Bis a 6-npefibefed ring optionally
having 1 or 2 substituents

[0026]
wherein each symbol is as defined in the aforementioned [1};
[3] the compound of the aforementioned [1], wherein R! is Ci¢

15 alkyl optionally having substituent(s), Cs.g cycloalkyl

opticnally having substituent(s), Cz-¢ alkenyl optionally having

substituent (s), Cg19 aryl optionally having substituent(s) or
amino optionally having substituent(s);
[4] the compound of the aforementioned [1], wherein R? is a
20 hydrogen atom or C;_¢ alkyl optionally having substituent(s);
[5] the compound of the aforementioned [1], wherein R® is a
hydrogen atom or Cj.¢ alkyl optionally having substituent(s);
[6] the compound of the aforementioned [1], wherein m is 1;
[7] the compound of the aforementioned [1], wherein ring A is
25 a 5-membered ring optionally having 1 or 2 substituents
selected from a halogen atom, a hydrocarbon group optionally
having substituent(s), amino optionally having substituent(s),

hydroxy optionally having a substituent and mercapto

6



selected froma hal ogen atom a hydrocarbon group
optionally s having substituent(s), am no optionally
havi ng substituent(s), hydroxy optionally having a
substituent and nmercapto optionally having a
substituent; [9] the conpound of the aforenentioned

[1]Opt\§,g§£ﬁr}ngg' %%% ISp 584 Qidperbered ring optionally

havi ng tituents 1o Selected froma hal ogen
at diy] ahdyehmpeardort gheupfoppmeohitiad [Ravivigrein ring B is
Su%ﬁ%’—ﬁ%@r@) rlrtﬂé'q;ﬁ);‘t}ﬂngpf;} @1@@“1@/ 1h%¥| POs@bstituents

substituent and a heterocyclic group optionally

haviergcsebsitricruemy'Pgen a9} eheyYEMmHsshad CﬁifOu{Ph@Ptlonally
af Q{a%gﬁgté@%%Qt{léﬂt sV)'heﬁﬁirfb B%th&lﬁ@ha@irkg}’lsubgguﬁlent

cycl oal 1o aryl or nmono-Cl 6 alkylamno; is R2
dﬁg?él}’ d@’éﬁoa@%ﬂrﬁ hm’lf‘% a WéFb@éﬁ?ta%%%ﬁrC@t%
al ktionfM iy ndvikd neg sﬁbbfél@e'éwenber ed ring optionally

having one Cl1 6 a ring Bis an unsubstituted
6 TS ERS TR 20 thfg-ESTEeat BoTiite) ed g +ing © is

optd @nabrhb/eﬂéavmgg e 15HES1Y hdenhg ]_S%|rezt§£bs‘tr1®f1élﬂﬂs)
Cl 6 alkg tionally haV|qg 1 to,3 hal ogen
12)°¢5°8°¢ fép OBaf KyALogmE £ Cs S8 tqliﬂlﬁgl Pk'}tlonally
haHaRgnd sit3Ithatiogen ayarsdy X¥aticnaGiy &H2imr aNsubsdS tuent
Xb&#%hé:%%ﬁﬁroc§élic gggup ogilonaliy égdlgg subst1%ue%§ IS
I\I- [[20(] 8t Be djolmpdﬁ@d wfoﬁ:BeZaﬁc]qey@az:b:brm[dl [51 a]yharedh RY is Ciog
%él}gt acet anj c 1

Yy -8, %ad(‘yhyd Btur }”305 Erpyrazofo H L arpyr

15d|Pﬁ is aylh);ded)cmd laost ami de,

N- [RZ % trygl _%énl ]apl hydrcg sdeig,%]S c] pyrazol o[ 1, 5- a] pyr

i di n- ropanart
N-WQl@Zlnethyl 8 9-di hydr of uro[ 3, 2- c]pyrazolo[l 5-a] py

v (B (5 PTG arRy ol 61, By ™

| o[rlmg syl dnsusyitlicehydyeckets deng;

20 ring C is a 5-membered ring optionally having one substituent
selected from (1) Ci-¢ alkyl optionally having 1 to 3 halogen
atoms, (2) Cs¢ cycloalkyl and (3) Ce1p aryl optionally having 1
to 3 halogen atoms;

Xa is CH, CH, or N;
25 Xb is C or N;
Xc is CH or N;
Xd is CH or N; and
Xe 1s C or N;
[11] N-[2-(8,9~dihydrofuro[3,2-c]pyrazolo(l,5-alpyridin~-1~

30 yl)ethyl]acetamide,

N-[2-(2-ethyl-8, 9~dihydrofuro[3,2-c]pyrazolo[l,5-a]pyridin-1-
yl)ethyl]acetamide,

N-[2~(2-~ethyl-8, 9~dihydrofuro{3,2-clpyrazolo(l, 5-alpyridin-1-
yl)ethyl]propanamide,

35 N-[2-(2-methyl-8,9-dihydrofuro(3,2~-c]pyrazolo[l, 5-aljpyridin-1-

7



N[2-(1,6,7,8-tetrahydro-2H cycl opent a[ d] fur o[ 2, 3- b] py
ridin-8- s yl)ethyl]acetam de,
N-[2-(1,6,7,B-tetrahydro-2H cycl opent a[ d] fur o[ 2, 3- b] py
ridin-8- yl) ethyl]propanam de,

N-[ 2- (7-phenyl -1, 2-di hydrof uro[ 2, 3-e] i m dazo[ 1, 2- a] pyr

|d| ] acet am de, 1o
§Eh%ﬂéﬁ%F¥%% “'di hydr of ur o[ 3, 2-¢] pyrazol o[ 1, 5- a] py
r| @Lm2+£23Mtyiéi¢gmqm§céY%Wﬁ8dé dppydrofuro([3,2-c]pyrazolo[l, 5-
N- it hy | h ra[ 3., 2-c] pyrazol o[ 1, 5- a] py
Eﬁﬁﬁ/f cﬁr{')i ?’g] %rﬁ%}é@é d%[

acet am or a salt thereof; [12]
a ékéar(ﬁyébﬂ BhEEQﬁﬂ#WéEWnﬁHﬂCYFh@P%ﬁhéﬂéh§#ﬁq[émédeHMrldln 8-

%Syh;gih ]gggggﬁggytlcal conposi tion conprising the
Apoun he aforementioned [1] or a prodrug

tlwgrééf 1[511}8r?ﬁi%ﬂﬁaﬂﬁﬁn%ﬁnFW§éPPQRﬂ@ﬁééfW4Qiﬁ éfb19ﬁ§ldln 8-
af9ﬁ¢g§@§l$ggga£gﬁﬂde which is a nelatonin receptor

agoni st t he phar maceuti cal conposition of th

af Srd&eht m@#ealﬂi -dihpdrafmren? i 3-edimaga [ v ér améudm 8-

pr ophyt ]%cggaﬁﬂﬁgtnent of sleep disorder; [16] a
conmpound represented by the fornmula [0027]

NN~ [ e REShXRYT %@%hﬁ%@r?ééz%]clﬂmé?%ﬁﬂl ﬁzal@’%dm -

hy@ﬂpgg@y@@@g{@ﬁuﬁahwgrocarbon group optlonally havi ng
substituent drogen atom a

o B a TRt B T SR e s BHanFy e Py Pyridin-1-

SUQSBbhﬂgﬂﬂé&%tmﬁﬂﬁﬂOoﬁﬂihﬂﬂalth@f&ﬁﬁ ;ng

su tuent (s 0 na

SUBSE) 1GHEUBPY B HEPoUBED BE Porald § RAUT iaed 11

JSUHSBHtauyﬁameBeuﬁﬂmaleQm§ﬁ$1amdn)&bmpresEﬁqﬂth& camﬁmumd of

at Ol‘anlt 5r|n A|S
% HheEn |%@ 6t onaﬁ1€rﬁg éh§u83¥|tuent?s)

[14] the pharmaceutical composition of the aforementioned [13],

which is a melatonin receptor agonist;

[15] the pharmaceutical composition of the aforementioned [13],
20 which is an agent for the prophylaxis or treatment of sleep

disorder;

[16] a compound represented by the formula

[0027]

‘B rl(C'

Xd-~ )Ec Xb‘;(a

25 [0028]
wherein
R? is a hydrogen atom or a hydrocarbon group optionally having
substituent(s),
R® is a hydrogen atom, a halogen atom, a hydrocarbon group
30 optionally having substituent(s), amino optionally having

substituent (s), hydroxy optionally having a substituent or

8



ring Bis a 6-nenbered ring optionally having

substituent(s), ring Cis a 5-nenbered ring
optionally having substituent(s), and [0029] 10 - is
a single bond or a double bond, [0030] provided at

| east one of Xb, Xc, Xd and Xe is a nitrogen atom

and at | east .thr nd Xe are carbon
20 BLL SRS L0 DL Ko XDy 200 e

pr éaenkb ngicor Xtireai Xegase @@phdasmldv@m Bhora ormanmel rogen
conprising admnistering an effective amount of the
conpouhd of the aforenentioned [1] or a salt thereof
or maispPodr 9g 2hereof to the manmal; [ 18] use of the

%OQHQHI’]Q st ! geméﬁk%r%@ﬂ!ﬂ@%%@d}&illc}r hgvf“@cj tsubgpltuent

t hereof or a pro rug t her eof for pro uci ng an agent
f orringeB ¥t gpRyhendegedr rinte ppeara bfy SPEEp dussrHerent (s

and-stheclike. s- &&%&Ldl\/p{r@o\@&aoﬁmw&g@% shB¥ENUDR (s

relatés to a nelatonin receptor agonist, an agent for
t hénfr ophyl axis or treatnment of 25 sleep disorder and
t hgobblkfe, which conprise a conmpound represented by
the formula [0032] O R3/(CH22mMN R OA Xe 3f R2

1Y 8 X a-single kandr [aOGSBt]’le $ortherein R is a
hydioegaj bon group optionally having substltuent(s)
am no optionally having substituent(

P EEPELI (. GF el 55t Forh Fohath iy e fbstT AUBATTEn atom,

and at least three of Xa, Xb, Xc, Xd and Xe are carbon atoms,
or a salt thereof;

15 [17] a method for preventing or treating sleep disorder in a
mammal, comprising administering an effective amount of the
compound of the aforementioned [1] or a salt thereof or a
prodrug thereof to the mammal;

[18] use of the compound of the aforementioned [1] or a salt

20 therecf or a prodrug thereof for producing an agent for the
prophylaxis or treatment of sleep disorder, and the like.
[0031]

Moreover, the present invention relates to a melatonin
receptor agonist, an agent for the prophylaxis or treatment of

25 sleep disorder and the like, which comprise a compound
represented by the formula

[0032]

)

[0033]

30 wherein R' is a hydrocarbon group optionally having

substituent(s), amino optionally having substituent(s) or a

9



R2 is a hydrogen atom or a hydrocarbon group
optionally having substituent(s), R3 is a hydrogen
atom a hal ogen atom a hydrocarbon group s
optionally having substituent(s), am no optionally
having substituent(s), hydroxy optionally having a

su .Qr .

ubSr et o R, PR SRY QT SRR
carbois at diwdopgen ritbrogerr hadorgarbenngfepQortigraldy having
i ngwhAck sudqsirenmbered ring optional Iy having
substituent(s), ring Bis a 6-nenmbered ring

opth obald VYRAWISTY 25aBstd thadAges)atony | aghydrpsagbon group
5- ra[ym@ﬁmy ihAg:i ptd@aaktyedtay) D%nﬁ%@%ﬁ%i«lﬁﬁtﬂ ) havidRd
15 0034% iI's a single bond or a double bond, 0035]

or S¥PghituaidpeofhyHerEi Prifoep 1 SomAviingsa ttgéituent or
abevEpt 8BRS on£OMPAHBENE |2 Bhbs20:R@36] Since

conpound (I) and conmpound (I') show superior affinity

f or*emelat offirn *fectpiedrisXEt AFsePREY HITAFRER FKiHePT & nitrogen
(e.&3om, metabolic stability) and the like, a clinically
useful _agent for the prophylaxis or treatnent of

Hi SedSel’ r'el°4t éd to 25 the action of melatonin in the

i w’r%mg Azo%g/ ac_anﬁ&@q&reavkﬂ@ﬁ .optﬁ?@ﬂﬁ]y ASvilhjfi‘ls'blba‘thgﬁht (s),
atom’ used in the present specification,. uor | ne,
ChITGPE I, - b ol AT POl 1 P4 BE. e RET Btk “PAS: iRt (%)
"hydhgcarion greegderetl they toprbmnidyidr beatbprsugsoiueni(ds) ,
opti%PaIIy havi ng substituent(s)" used in the present
spécification, for exanple, aliphatic hydrocarbon

gr qup34] nonocycl i c saturated hydrocarbon group and
aranaLi%_ gygro ar gndQ%Q%pdgggﬁéiﬁ%nhike can be
mentioned, “wth’ pre?erence given'to those having 1 to
16 [@aBbpn atons. 35 Specifically, for exanple, alkyl,

al kgnyl sdaf'ﬂ kyaylor 4Q-6YE1AKYL- A BO%hd NeplikRiteq as
are used.

compound (I7)).
20 [0036]

Since compound (I) and compound (I’) show superior

affinity for melatonin receptors, superior pharmacokinetics
(e.g., metabolic stability) and the like, a clinically useful
agent for the prophylaxis or treatment of diseases related to
25 the action of melatonin in the living body can be provided.
[0037]
As the “halogen atom” used in the present specification,
fluorine, chlorine, bromine or iodine can be mentioned.
As the “hydrocarbon group” of the term “hydrocarbon group
30 optionally having substituent(s)” used in the present
specification, for example, aliphatic hydrocarbon group,
monocyclic saturated hydrocarbon group and aromatic
hydrocarbon group and the like can be mentioned, with
preference given to those having 1 to 16 carbon atoms.

35 Specifically, for example, alkyl, alkenyl, alkynyl,
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The "al kyl" is preferably, for exanple, |ower alkyl or
the like, and, for exanple, ClL _6 al kyl such as nethyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, s pentyl, hexyl etc., and the |like are

wi dely used. The ' aI kenyl is preferably, for exanple,
Iomer aI Lk a exanple, C2-6
al K¢ d@% aryi th -E%%B%g%y Sqarcialkyl

i sopropeﬁ@é ‘di&Véﬁyﬂs pmsﬁtﬁﬁhéwylfQ§(?Xamah@r lomer| el or
ar et‘@I ‘i?ki\! Lé%%d ﬁ%xo I{gﬁplél l@{nyglkﬁ}ls sl%ﬁf 8L aRlMy1 f Qiny1,
owe yny

exanpl e or the e, for exanple
C2 ﬁiq@kar@ﬂOpggéhlaﬁﬂéwﬁynyﬂObutwioﬁﬁ%@?PtYﬁ-ﬁ#%ﬁy?ﬂﬂyl

Gsent 'ﬂd Itl%lgrll Lke. ara%d%ﬁi@l]}ﬁk'és§ge wike1ycysdpal kyl ™
|s preferably, for exanp e, lower cycloalkyl or the

like, anBhe f'orkerakplis, Pesfaadjrr oftkprasbth lfgeasalkenyl

cycgp%gpyike ,CYekobEY les oy 0@§@té/lke§1@'§i §N@A eRexyhyl, 1-
and the 1ike are w del y use

pr eF5OPEBY Y arlérylexﬂaﬁﬁﬂrépe%lrmué?wlrs&éﬁb‘a\%enygihsﬁ\}tr and

1- naphthyl, 22 RaRBLPseabi phenyl yl, 2 anthryl etc., or
the like, nore preferably 06 10 aryl, and,

hanpl e, Thhertkynzl” A PYRES T o %f ﬁxa@%euégﬁer alkynyl

[ 0038]tnés11he suBStfduenbmytd Clazlshﬂkmydr st kenethynyl,
group" of t he "hydr ocar bon Egﬁg{lonal

SUbRtIPRGENt ( S PTRBY HafeC -/ f ke 238 Y ealﬁaP%%den
atom (e. ghe fdyeobhneylchkopidrabl g fue, exemtbjree) Lowé)

nitro, cyano : dr ox |.ower, al
oL GREEESYhii Rhe st Ebnt ) SRERfr B fe gaR o
Q:ptAQWCllypf@&ilngcﬁ}.cIdbuinUbsjdlbpeﬂtyal saealdecjzekbhfemm aand
hal |tr no, hydroxy, optionally
haP%%%ﬁé? dngﬁﬁié; anmi no, nono-Cl_6 al kyl ani no,

-Cl1-6 ahky%&nylnolsqamh@xyblyxlfoﬁ akdngdlecafbongtyl such as
rhony ca y 1
a z@rencygr e R T b e e
ar ythe:anbawugdy;e 35ef£rabdya€yho agpl j @rar yFoxyexample, phenyl
I hal agenat C al kyl - 11 car bonyl am no

ndmyﬂ%hF klma %F g%%%%’£sg%ethyl chl or orret hyl ,

[0038]

As the substituent which the “hydrocarbon group” of the

7

“hydrocarbon group optionally having substituent(s)” may have,
for example,

25 (1) halogen atom (e.g., fluorine, chlorine, bromine, iodine),
(2) nitro,
)

)

(3

(4
(5) lower alkyl optionally having substituent(s) (e.g., Ci

cyano,

hydroxy,

30 alkyl optionally having 1 to 5 substituents selected from a
halogen atom, nitro, cyano, hydroxy, optionally halogenated Ci-
alkoxy, amino, mono-Ci-g alkylamino, di-Ci-g alkylamino, carboxy,
Cig alkyl-carbonyl, Ci-g alkoxy-carbonyl, carbamoyl, mono-Cig
alkyl-carbamoyl, di-Cj-s alkyl-carbamoyl, Ce-10 aryl-carbamoyl,

35 Cg-10 aryl, Ce-10 aryloxy, optionally halogenated Ci-¢ alkyl-

11



di fluoronmethyl, trichloronethyl, trifluoronethyl,

ethyl, 2- bronoethyl, 2,2,2-trifluoroethyl,

pent af | uoroet hyl, propyl, 3,3,3-trifluoropropyl,

i sopropyl, butyl, isobutyl, sec-butyl, 5 tert-butyl,
4,4,4-trifl uorobutyl, pentyl i sopentyl, neopentyl,

55 5-trifluoro entyl hexy 6, 6, 6- trlfluorohexY and
thecarleR%%am{‘S’) "’“P%v%}e éHi%xfoép?‘i‘%W&lel' TR Ing chioromethyl,
Subﬁtfllhue&ﬁe(t&)_{l(ethLGhlGiorﬁetl‘@llkOt(xylﬂpberﬂ@tlHy)l hawviyilg 2-

o SRR, Sec S LA o g ol Saen ooy

alk1n6y3 aiﬂﬂﬂmprﬁpwmpyil 6sédﬂqﬁyan1buhyldi1§Hbdiyl, sec-butyl,
kg&%“% dﬁ%ﬁgo§a$?f UFOb 0 %?rggpyllso%%ﬁ@yl, neopentyl,
alkyb-éathﬂﬁmykopéhtyll Beaykyw 6a$hanﬁyhordﬂixym and the

ar%!k rbamoyl, C6-lo aryl, C6-1o aryloxy, optionally
haloge ated C1 6 al kyl 15 carbonylanino and the like;

f or 6exan‘p¢1e alBpky orlilopal halhegénatadsClt e leox ye such Ci-e
gxcyptl%'h%‘?ir% ha% °i<yto 5! §9§3th$8§th bé&l%&ed from a
Y, | ri

|so pent yToxy, xy oXY, ["Uorone
Eﬂ(ﬁaloeﬁd dtve, | nkieng, Cyrnanmiydro20 (o®)imphbly @mé@genated Ci-6

al&M&%ﬁy RB'oﬁﬁﬂAJtlﬁaXi ﬁggﬁtléﬂJ@nt(éakylgﬁlﬁb’ carboxy,

mono- l'am no oOpti ona avi ng
suﬁékl?QEN&T?agéP@ﬁhedh%r@#ﬁQ¥YhaP€Rﬂﬂ71at@@#bQﬂOUﬂo,mono Ci-6

Cy@ﬂ% 1- &%ﬁﬁﬁ%¥l QQ$k9nagh%dh@%?&ﬁﬂghedC%%Tgrﬁikﬂﬁ%amoyl,

am no, mono- C ["am no di am no
carfsoryarydt @s aJI Ryyl@afr b@amona@iyah@@g@mated Ci-s alkyl~

JSO%r%@ﬁppMno £R4 hayoy b ke MING- Clar1@l, Kyhe cahagoy!
-Cl_6 <¥p car banoyl C6-10 aryl-car anoyl , CB-Io
a

ar Waloe:enam? yiﬁo%)(oxyoﬁ‘tl?}bﬁél RotheHveg8RATEH BIOBOXY,
al l@)élo&als&@wyba%igp arRdptife:y,i kentyifdak, exaeple;

nono 6 al kyl am no such _as net hyl am no, ethyFanlno
pr6ﬁ9ﬁéﬁ?ﬂﬁ?t¥§6bﬁﬂﬁyhaﬁ?ﬁdj“bﬁﬂy?anlno etc., and 30
the7ligﬁino(9) d|-|0mer alkylan1no optlonally havi ng
substltuent (s) am no o tlonally

Havi®igane ) SR AR T R

at Ofd. gNj trfidho-CY.@NalL kDAL 8K Yoptopha TiNAhkyihal ]ogenat ed

ol PR HneSar oSy CI 6™ T Ry 260 BORgY |~ CEos. SIRSRy-

12 mgar-bepny lopta ahdBin Wa,l ogena-<Gle ¢ al lkpky ¢ agnbiarm yhono-Ci-g

di_é%%y?agﬁggxlai—cyﬁ alkylamino, carboxy, Ci_¢ alkyl-carbonyl, Cig

25 alkoxy-carbonyl, carbamoyl, mono-Ci_¢ alkyl-carbamoyl, di-Cig
alkyl-carbamoyl, Ce-1p aryl-carbamoyl, Ce.10 aryl, Ce1p aryloxy,
optionally halogenated Ci_¢ alkyl-carbonylamino and the like;
for example, mono-Ci-¢ alkylamino such as methylamino,
ethylamino, propylamino, isopropylamino, butylamino etc., and

30 the like),
(9) di-lower alkylamino opticnally having substituent(s) (e.g.,
di-Ci-¢ alkylamino optionally having 1 to 5 substituents
selected from a halogen atom, nitro, cyano, hydroxy,
optionally halogenated C;_s alkoxy, amino, mono-Ci_¢ alkylamino,

35 di-Cy_¢ alkylamino, carboxy, Ci-g alkyl-carbonyl, Ci-g alkoxy-
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carbanoyl, C6_1o0 aryl-carbanoyl, C6-l1o0 aryl, C6-10
aryl oxy, optionally hal ogenated Cl1_6
al kyl - carbonyl am no and the like; for exanple,
di -Cl_6 al kyl ami no such as di net hyl am no,
di et hyl am no, di propyl am no, dii sopr opyl am no,
di butyl am no,  N-ethyl-Nneth ..,, and t he _
|| EEFPoraD) CEAPERRY 09190 } ﬁ 5%.1?%%1@?1‘51-6 alkyl
optda@Baﬂnd;yl hayjlp@rsmbsaﬁﬁamepl { De-10 (ae:yg,, CcClr 6ryloxy,
car ponyl .o h g.1l.to ubstituent

%&FSE?‘@&' %P?}?f& aog a% T carbopg§ax§lno tamti %:Lke,

hyd?rdixyxarﬁ;p]tei oﬁa+¢1y6 Iaakpgma:toeslu@i B ahrk@b&wlaanm%o
m no, I k

R T Tt ey i L
nombeﬁmyﬁ—bmrdeyhyl:mmyd:, , GindCih® ldlkkyl - car banoyl ,

_ﬁ]lﬁ carbam)yl C6-1o0 aryl, C6-lo aryloxy, 15

t

Qné’l’ogenat ed C1_6 al kyI car bonyl am no and
t he 11i) ké@werf el kekeansioayl Gipt6 cak ki -head bansibssdEherls(s)

ace(teyI P%o{zyﬁﬂﬁi (,ea}r%om/l acﬁﬁlqulj.;} lﬁ%)/in& 112)to| QWElbstituents

kox;?cé ptiona avi hg substituent(s)
.(oe splectad @I@kﬂk@x@algqgﬁboﬁwmrop@t@%alqwnﬁavﬁmoiyt 05

ed fr h n [ mino,
cya%%%kaﬂc}ﬁg%%og%lbaﬁ%tgng} fyﬁhrﬂé)?ogzir%?l gd %ﬁgcérgk%{(@la

amidio C1rondaytangno aldegbany n&i-sdi-HoE G2aPRET anine, A Toxy-

carhQx¥n pl_c%r@kulﬁ%;l C%BQQHCYl ¢ a@iﬁca@lbgﬁéiyl C@ﬁb@[l){'alkyl—
carb army?] nono- CI_6 al kyl -‘car banoyl, di -

al KGATPEBP BamE aealxea%trayloyéar%a]ﬁowylrcé&m aéw}?xy'

£6- ékﬁl@ﬁé(iﬂ?(halgéer%édoﬁﬁls|M®@L@Qﬁﬂﬁ1tyﬁamﬁio @nd the like;
al kyl - carbonyl am no and the like; for exanple

Cl 6
al Koy SEAFbIShy 16 RHYAS CRER YRy Earb Gify peetyl, proplonyl etc.,
et haxy eak bonyy, pr opoxycar bonyl but oxycar bonyl etc.
and the_ |Iike) 5 car bam) $0 J%?g’)
al kW éaﬂ%%ﬂl aﬁwww Pk Oﬁa ¥ ﬂP?u%ﬁ%s(té) uent {
(e. @ g . OO0 @lkﬁxﬁ\l&(a)ﬁboﬁgl b@mxéhaom mnahd;yl thagi ng 1
to substltuent a hal,o tom nitro

I )
et et it Tt N
ammownmpﬁbnﬁlm Iwallamamm;eddcl_elajﬁcoah/kydara:mmomono Ci-6

CaLO oS AL SRS, BR800 sl konsatiamiln, ..

al kyllkoggr arayly) , Cﬁar’hamyyl mnobamydl,ky@sgafbmoyﬂ, di-Ci-g
ﬁgfiyl—carbamoyl, Ce-10 aryl-carbamoyl, Ceio aryl, Cei10 aryloxy,

25 optionally halogenated Cj-¢ alkyl-carbonylamino and the like;
for example, C;-¢ alkoxy-carbonyl such as methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl etc., and the
like),

(13) carbamoyl,

30 (14) mono-lower alkylcarbamoyl optionally having
substituent(s) (e.g., mono-Ci_¢ alkyl-carbamoyl optionally
having 1 to 5 substituents selected from a halogen atom, nitro,
cyano, hydroxy, optionally halogenated Ci-¢ alkoxy, amino, mono-
Ci-s alkylamino, di-Cj;-¢ alkylamino, carboxy, Ci-¢ alkyl-carbonyl,

35 Ci.g alkoxy-carbonyl, carbamoyl, mono-Cis alkyl-carbamoyl, di-
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aryl oxy, optionally hal ogenated Cl1_6

al kyl -carbonyl am no and the 1|ike; for exanple,

nono- Cl- 6 al kyl - carbanmoyl such as net hyl car banoyl ,
et hyl car banoyl etc., and the like), s (15) di-Iower
alkylcarbannyl optionally having substituent (s)
(etg., -Cl 6 al kyl - car bano 4¥|o Iky haVIE

5 ibatGeAtailiectew FF oA ACLOR YA t 6010

Cyaltgloxy Bp@Xynalapt h@l]c&i;éryatléal O;ggﬁa&kgﬁ—&é]rbﬁin@lekmnxy) and the

am._n no-Cl 6 alk , Cl.6 al yla

carfés “P eéag?%?IF?é %% lk&ﬁ 6" oxyHLarbonyI
caﬁmyﬁﬁpyéarbmmnglﬁlbﬂ&yatky%ammyﬂbeWEnwlgnd|théliﬁke)

al k)ig Cgll‘ blowe¥ élk -c%gb?lpyylh%arno m:jt)igd nég sggg’éltuent

yloXy tiona ogena
alkgd gcardMﬂmykamikyi aadbdrney 1l pkejondfldy haamnglé to 5

di eu%e? 91'1 an:' ) j’:ec% y%rg'r{ijh Ih%%o%éﬁ%&@%' Cr@lrtqgno%gzarho,

car car banmoyl etc
i Re/)dIOﬁB, (om}omwycaabaq;m}dtedp& omeukloyyhamlﬁg, mono—Ci-¢

Sutgﬁ g&%{%{l‘%( S)il S? atllljgg %o,a@ﬂ_b bélms)yall gﬁl&%nyi Ci-s

havin ts sélected 'froma hal ogen
at @rhkorwtcrarbocyhno:arhym@m,y moppt Fonallkyl-¢rabagerht ebl—Ci-e

Cl—a@k%%k%£rba%8%iortas '—%Qﬁﬂéﬁo%ﬁ G, 8 akg;pxxes AN RAoxy,

nono- am no, di-CI al Kyl'am no, car oxg
C1 c@tapkyllyz@aémwvri e a@karﬂk@%yh%laﬂw and the like;

Car&@”@ﬁfémpl@nel%e a@kiﬁylcal%ﬁgﬁﬂ%ch gé &%e@hylcarbamoyl
| o argl-car banoyl , 10  ary

car pano
O}ﬁ@taywzmb)am%bt ihal g TNl cegBRRREd eé?z -6 aéHdk;f;Pe hke

gar h@nygé_mcra%aﬁ@lylt hechbkeiif %v%@r@b@m%dtqs (e.g-, Ce-o
aryl car banmoyl = such as_phenyl car banoyl

napttRy FeEtFRIby PPl LA P tiRg I %)5 sysiifppngFypelected

optd@pak | Nalfb@\éhnegtow bst ttalenyvesd, (Bydtoxy Coorkd cabyly
optignal ly having to 5 substituents selected f

hal'égeAe &St i %Jr]iylrc%ﬁbonaﬂﬁir P ISBRE POt 95]@"‘-‘/' amino,
halegenal @dal(ﬁgzl&nﬁ{dsyh,w_ cpptal&@ahrhynd)alcng@n@t ed, ClaBeyl-

al kox am no, npno- Q% ]

2| IGFRAT R, S BOSREY - éfr%o%éf Fas‘%?%od&wm"?ﬁ saf k&%

30 d‘a&bbﬁ@yi,, daacparmytm mﬁmﬂﬁmﬁ @ Jﬁyhryﬂa{claahmydyl c6 10

Cl 6 car banoy| -l1o
arj?r 8 Tt 3?%?3&? Op%ﬁ?F%ﬁglP?ﬁﬁ% ogena X%Efgﬁ
aIkgdrbcﬂylnmnﬂoaamﬁutnmwdlk@e fdk examf oy, exawnakgl carbamoyl
phen na hth n e ik

ptl%%QaFFy \iﬁﬁaa%Lﬂﬁﬁl tueﬁ?%%%l r%a %J§¥¥O agnd the like),
ar yl1oxy aopt mmabheyllrya\hlangng 3@3515@@91 st uémts s Ebectaadl
from.a 14, h en ato [ : 0
optﬁgfl:rl oge a]t tgnélgxgsgt%tugxgg Sellaxgéé)%om a halogen

opt1o .
atom, nltro, cyano, hydroxy, optionally halogenated C;.¢ alkyl,

optionally halogenated Ci-¢ alkoxy, amino, mono-Ci-g alkylamino,

di-Ci-¢ alkylamino, carboxy, Ci-¢ alkyl-carbonyl, Ci-¢ alkoxy-
30 carbonyl, carbamoyl, mono-Ci-¢ alkyl-carbamoyl, di-Ci-e alkyl-

carbamoyl, Cg.19 aryl-carbamoyl, Ce10 aryl, Ce-10 aryloxy,

optionally halogenated C;_¢ alkyl-carbonylamino and the like;

for example, phenyl, naphthyl and the like),

(18) aryloxy optionally having substituent(s) (e.g., Cs-10

35 aryloxy optionally having 1 to 5 substituents selected from a
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al kyl, optionally hal ogenated Cl1_6 al koxy, am no,
mono-Cl_6 al kyl am no, di-Cl_6 al kyl am no, carboxy,
Cl-6 al kyl -carbonyl, Cl1_6 al koxy-carbonyl, carbanoyl,
nono- C1_6 al kyl -carbanoyl, di-Cl_6 5 al kyl -car banoyl,
C6_10 aryl -carbanoyl, C6_10 aryl, C6_10 aryl oxy,

optiaqnally halo enatedC 6a|k|-car m
ROAIPRES By BRcibl 67705, 16°APST ok SULH o o) S56hated Cue
pheﬂydycnxyopmphnhylmygem:ted ca,ladalt}dmayl i &edno,( h8jo-Ci-s

ower, al kyl -c nyl ootlon avin
su\tl)%tkiy?ﬁ%#o('s% (g y ﬁ@g é)l kyT~ ’%’bonyfaar%nkr]ﬁ carbonyl, Ci-s
optail(k@aylrcyaﬂmWymg ca]rbtamoﬁl,smerCueratl$y$e¢eetdia@dyH chh-&1-6
haI c 0 X
ﬁal gybfy (% 3??1 carg¥9 yC (P%k9flk 571 aﬁ¥loxy,

am no,
di C(@l:lﬁnalhylhaﬁmgl@lat@dr ﬁgxyalk@l Galaidnyﬂammqg@mil th@llléier

| I I
G SRR SRR 0y LR e
CG 0! ahyllikes,10 aryl oxy, opti onal 'y hal ogenat ed

Cl—é.g’s}l }f%{wezﬁ%{lagfycl: l%qlot Iaﬁtlcln{(any ﬁ%lr@(an’pl e,

optiona enat ed al kyl' - carbonyl am™mo such
ws abstyteentne) feid I,uﬁma@éWraﬁfrmyéﬁ@mo Smdippelly having

| 'Kﬁ)bo S(gggsfygﬁengg géigktgacffgﬂ.%yhaiggéh’atgﬁ 6n1tro, cyano,

cycl oal kyl such as cycl opropyl, cyclobutyl,
cyclsiseryy | Opté%iiblfﬁékvlloé‘%atedaﬁdtst%ﬂé‘oF(Vkeﬁmlno( 6 29§n0—Ci-s

| overcakkyRy! d6ecd ,al@lémﬁldwwkb&&%h c@% ﬂmn}éhrb&wl Cis
propynyl, prop argyf etc.,_and the lik 23) | owe
al KepRY{ @ RponyEr_PTAIPREHY| HERCas %Aka@zrca gy L, i e

iss %.rk@@eeé'fbanﬁyﬂen@'é n ASpuEeRyhowt,Cc, 1@@@ylh&:6hlo vloxy,
(24) aralk ., Cr7_12 aral kyl such _as, benzyl
a- r@tﬁypﬁéﬁﬁﬂalww yb SO CRHRPIER TR ey £08)}ike:
forip exbm®)e,abpt ctDaRyhal®ethate€6C,10 aakyl - d&ﬂbbﬁpyémlno
oo 8 o2 gy 0, R DY ey and phe Likene e,
al k(ij- cakbonyl oxy such as acetyl oxy, pr opi onyl oxy,
DU VX! D0 SORULY Y O S16eR08 A8 LSy chE
35 dymwytmgy cyﬂa@ﬂﬂéﬂt@y_l oexycleineXyl asct .t,hendli tke) 1ik8),
g?g%%??,rg Cgr bcarf ugh a3296 ’al%yﬂ-yg such as ethynyl, 1-
propynyl, propargyl etc., and the like),
(23) lower alkenyl (e.g., Cys alkenyl such as vinyl, allyl,
25 isopropenyl, butenyl, isobutenyl etc., and the like),
(24) aralkyl (e.g., Cp-12 aralkyl such as benzyl, o-methylbenzyl,
phenethyl etc., and the like),
(25) formyl,
(26) arylcarbonyl (e.g., Ce-190 aryl—-carbonyl such as benzoyl,
30 naphthoyl etc., and the like),
(27) lower alkanoyloxy (e.g., formyloxy; Ci.e alkyl-carbonyloxy
such as acetyloxy, propionyloxy, butyryloxy, iscbutyryloxy
etc., and the like),
(28) arylcarbonyloxy (e.g., Ce1o aryl-carbonyloxy such as

35 benzoyloxy, naphthoyloxy etc., and the like),
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benzyl oxycar bonyl etc., and the like), (30) am dino,
(31) imno, s (32) 3- to 6-nenbered cyclic am no
optionally containing, besides a carbon atom and one
nitrogen atom 1 to 3 hetero atons selected froma
nitrogen atom an oxygen atomand a sulfur atom and

optl pal | avi ng subs uent (s) (

e?re%lké’%w i) {Jeptgl onal1? aE%Irﬁy&PﬁVn‘éarbﬁélg}de%Ch as
a b@nzwmaabemlarwcon@ﬂa thegerkegt,om 1 to 3 hetero
atogg seldﬁ]nt ed froma nitrogen atom an oxygen atom
and "atom and optionally having 1 to 5
suhsubtUEnts selected froma halogen atom nitro

%@9% ?yq?O%Ymaﬁ%meggaéé éhg%§&§Q$k§gn§%Hﬁcogkg%gkg

Sptl 0 %hali ogenat am no
15babk§¢$uu ma;ben aibmﬁazdwqﬂeanltmpga@aab@my1-@m & hetero

CLtopf AW bed o BLIHERCAIARN K pEHBATDN 2 =
C6 stdfar yelt—omaab@rcmtllona:elﬂ@lamy@ suPBLibuertylsoxyg-9-, 3- to
ang& gg@égliggegf@%mﬁo Qgp;@oﬁgm ﬁ&ggﬂyﬁga%egld@%

or exarrp , azir azetl |ny )
zpymagbbrdiartwm ap@ e ROLTegAn apgrr ol ;tlo 3i g tgaeohypms

@é@&@gd frghd§2§iﬂfgggﬂlatomp|Qﬁrdipgen QEgﬂﬂyﬁh|ngulfur
dlhydropyrldyl tetra ydropyrl pi per azi nyl ,

N- rEPhy3pl Retagnally, hav & hyl ﬁppérfaﬁsﬁ%u@ﬁbﬁ {gRéected from a
i iﬁ%ﬁogéﬁ@toﬁl kﬁﬂ@trbedb9§ﬁ/o (%ygr@)xﬁlﬂgt@!nlﬁ’ll%nﬁgl@@%hated Ci6
ne

such as 25 net f/ enedi oxy, i oxy etc
t hélkvke)ortiesallngrdaperrtedss)- es"uli KoFy 1 ?@G)O'SIE}PIF%%G

3%)1]( é}%ﬁtbonal (310 (agzﬁg/léﬁnfoangé(fboﬁysgh RN O¥eFbonyl, Cig
aI kﬁl-k sul fam) nono- C1_6 al kyl sul fanpyl such

ﬁé}timré)@py ﬁ[ﬁﬂrbaﬁpé]t’hﬁ}‘log‘ar%aﬁﬂ}lkyl carbamoyl, di-Ci_g
N @rlquyl&mj‘aaﬁyw \Ce-1D 4 15QPEQPYArSIHf, acrpyol aryl Ce-10 aryloxy,
N- but y Isulfann¥ etc. " aqd Ehe i k d|-IoW§{ e
al IBPFSePT AibyP eeens teddr-eR LY AT R3A SR Stors
as 1Nxh: didetdaphsid f armyidldw\k diet hyinsal f@ﬂﬂl}dl,ldi\hﬂ 16
%a E&%Egif%girag9¥rolJ¥,htgi azo ¥|EU|5§¥g¥%lyf M1da20114}nyl
piperidyl, morpholinyl, dihydropyridyl, tetrahydropyridyl,
piperazinyl, N-methylpiperazinyl, N-ethylpiperazinyl and the
like),
(33) alkylenedioxy (e.g., Ci-3 alkylenedioxy such as
25 methylenedioxy, ethylenedioxy etc., and the like),
34) mercapto,
35) sulfo,
36) sulfino,
37) phosphono,
30 (38) sulfamoyl,
39) mono-lower alkylsulfamoyl (e.g., mono-Ci;¢ alkylsulfamoyl
such as N-methylsulfamoyl, N-ethylsulfamoyl, N-propylsulfamoyl,
N-isopropylsulfamoyl, N-butylsulfamoyl etc., and the like),
(40) di-lower alkylsulfamoyl (e.g., di-Ci.¢ alkylsulfamoyl such

35 as N,N-dimethylsulfamoyl, N,N-diethylsulfamoyl, N,N-
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(41) lower alkylthio (e.g., O _6 alkylthio such as
met hyl thio, ethylthio, propylthio, isopropylthio,

butyl thio, sec-butylthio, tert-butylthio etc., and

the like), 5 (42) arylthio (e.g., C6_10 arylthio such

as phenylthio, naphthylthio etc., and the like), (43)

| ower al kylsulfinyl (e.g.,Cd .6 kyl sul finyl such as

e CAYF RIS PRoBt-hfy @tf?lﬁ%ﬁ?uﬁaa%ﬁsﬁ?-vnﬁ‘? b e,
butghsul §idtyb1ketihio aadythe,ki&edylthdo (Ahh as methylthio,
aryl sul finyl (e. .C6-1.,0 aryl finyl .s . as _ .
GOV SHR g o Ry SRR Pt P G e 5qEpTYIehios
(4%ertoyerylahkyl sid.foayd e gike)Cl 6 al kyl sul f onyl

suc S hyl sul fonyl , ethyl.sul fonyl :
5rég§?s%?$§%§¥,%%ﬁ¥yléﬁF*%ﬁ? th%ﬁgg?géﬁappﬁ%y%?ﬁgﬁ, is
(4Grpatyysimiboayd. ( end. theC8-ke) aryl sul fonyl such as

phenyl syl f on apht hyl syl f onyl erq., eshdikek
andq¥ke mf?ké&5¥%“§g%8¥lT ég“h§ﬁ?§€%?%8%ﬂg¥%ﬂpﬁ of the

" hytbg Bsuddriny gy oaiphydptl Dimalll ypherwi Isgl S Ubgk i bubytgu)finyl
na%thave 1 %ge?%%k referably 1 to 3, substituents

sel"&ct T om 0 aforenentioned substituents at
wubgi) t atialshug fpogl tieon( 5)Ceah aTHSURFHROE SHBBN2Yr oup.

Wh | Ls I L Qe) £ach
IheB eI, SAUSLALLENS b, Lgnsory e o0

t he(45het et pé ki s yrfonp? tff-9t-_heCJt—eraﬁak'YFié‘%1 }(:P‘il%h 295
0" QR OPLIONALLY iavhBa) BRALT bUERIIs) FolBEd Hulyl A fony)
present specification, for exanple, a 5- to

14-averbered ther étdlably 5- to 10- menber ed)

MonREY e Gu1Rbaye! (€01 &4 I,Coehis eBRef enabl ¥s
nonocyclic or b

icyclic) heterocyclic %rou C%E%ainin h
besihgaglsal loaybonarSAY 110t s 1( Bt efePRBI ghel eg)jand the
hetigfk@ atOMmseef 0nR SRy@fodawBoki fidsipsebecied “hy@mdrbon
nitrogen atom _an oxygen atom and ,§ulfu$ at n% can
be JRERPI PP 2ROY Qﬁﬁiﬁﬁl%?b§¥¥§9ﬁﬁﬁié§reaayr'?ﬂf gr tp’
COYRirBAgLy hesbdes saveai bamtat eledrddo f4ohetter 0
atons selected fromag nitrogen atom, an. oxygen ato
ind & STh 1ot BT SUCHIGS 5+ *GP= 3L THrBhyI L 2L or o) Of
3- fuley hyddocardonOfrafp . 3-umen ehyl nurber 2£ @rbstituents is two
3-pyrrolidinyl -,.4- or 5-oxaz I, 3- &l A

! L sabdit i by diffEreRl.
5-|%‘0§?8£%1 ﬁ%/chZ-S‘,%’ﬂt-lté’leng-TW gfo%%{,saén-e, 4-%or 55
[0039]
As the “heterocyclic group” of the term “heterocyclic
25 group optionally having substituent(s)” used in the present
specification, for example, a 5- to l4-membered (preferably 5-
to 10-membered) (monocyclic, bicyclic or tricyclic, preferably
monocyclic or bicyclic) heterocyclic group containing, besides
a carbon atom, 1 to 4 (preferably 1 to 3) hetero atoms of one
30 or two kinds selected from a nitrogen atom, an oxygen atom and
a sulfur atom, can be mentioned. For example, a 5-membered
ring group containing, besides a carbon atom, 1 to 4 hetero
atoms selected from a nitrogen atom, an oxygen atom and a
sulfur atom, such as 2- or 3-thienyl, 2- or 3-furyl, 1-, 2- or

35 3—pyrrolyl, 1-, 2- or 3-pyrrolidinyl, 2-, 4- or 5-oxazolyl, 3-,
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i sot hi azolyl, 3-, 4- or 5-pyrazolyl, 2-, 3- or
4-pyrazolidinyl, 2-, 4- or 5-imdazolyl, 2- or

4-im dazolinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1H
or 2Htetrazolyl and the like; for s exanple, a

6- menbered ring group containing, besides a carbon
atom 1 to 4 hetero atons selected f ni roe

at dm car - 16K yEN Er oAt arfd é’rsEIT?WZStrL%m aS’suc?ﬁ %

- 1gbt14:a{3zkﬂlydyl 3- |\|-4—O)©Ird6-12yl:a23>-lybr 4- pyzru dyl 4- Qy:qazélidinyl
or pyrim

In 0- W

t hi“anof pHdl ?’ ldaiﬁ?llﬁfﬁod% n)ﬂr pjrr‘blé1 |28§“p T, rgl tyiazolyl,
4hpl peutcgﬂa,zowl,oayir aayle—te4rmm1nyhd t]b,e4 llke, for
thiazin 1 | azi.n [ Zi
brEATRYT 235 BrLE eyt LU RIED SRRSO, Rbire. sareen
or adofyri d@znnydetemd atbrhe slellleeted o‘iroexarmlterogan atom, an

bi cyclic rtrl ycl i fusdrl r.oyp ntai ping,: _

beSTIEE £ OHr B aatsélfctnfmi 5™ ReTbro ators %?55] Pfriayl, N
seloed:tieeQ—f r &m arnﬂ’fppg_ellyl atbm 4an oox Joeyriatidinghd Nroxido-2-,

S“Mf“r Lom, ref a@#?bm a69 f(Jﬁg?gh$ﬂﬁnylnbplpiildlno,

condenSa p8’nlo Jtrﬁ’e orementi o ed -7or 6
mi 12g, Wb+ lprodepbpert iy 13- tl@rop@ramlvbér,édowwglﬁ@v oupfs)

Optt'h?g%l% C?nga&ﬂar%gnﬁesl des a_carban; nat, 0%42119114 3-

hetef 6 s “§el ected froma nitrogen atom an
oxygeA-pyOmaandyh Ryirkaingt.oNy oxsicts - a@rl‘%rdb’lryfjazmyl and

be@%QfH{ﬁ@ fo?eggéﬁﬂy azQ'B&och?@@QXQ%QEyéllc fused ring
benzim dazol yl, quinolyl, Tisoquinolyl, p thaI azinyl,

qL“qxgzg|¢q“ﬂalna@g¢ugg§pﬁﬁ§|a capﬁg@|q§ﬂmmyﬂ to 4 heterd atoms

Bwsréqgl:@édj}@roml E}ur@fBBEﬁyef’dded nﬁh,o@g*éﬁng@érh”aaﬂy& sulfur
car azonI, acridinyl, phenanthrldln , chroman

phéerhi REATRFRD L pheh %8P nyATTSAdPY If@nPFRéatJéWd %h%h

| k@ oRbRentiSedd X JMeSRemst B tOng WwiBADEi®Mr two 5- or 6-

(preferably 5- or 6- nenbered het erocyclic gro
COMCAPRF Y, T HEsTHEY @& &) carbiat lléﬁn?ontfl%/‘bn% H’%riélggs a carbon

at é&rf@mse%fe&;t Qd?éf@fﬁ &tBin% regertad OMordA HXYgRRn atam an
and a sulfur atomis pre er 004 he
BulSS¥PPUSHIO™ RAE ¢ Hét%‘}%‘sycFP%h ga{ﬁoasgllﬁt Rfzosury?,

" hefeRk 8€YLd 400 yU| OtghARbEoDdAl | %ehﬁi/rh:ﬂ:@z@l]leI idwent ¢s) "

may have, _the aforenentione fl ar bon argqup. 1
optﬁSBHHHI?IlyhlavP e AReEY tu"e%flf‘%gg Y d PRS OUBS

r ecindedi asnyax aqph&slmflnyhe B% —slabstn}tnielmhsl,t hHtbehhefuranyl,

" hydr carfpf 1ﬂtl ogal?l{}/hgg in omanyl,
sulﬁ‘?tr £6@ avB™e & het ’on 5 Y
jﬁﬂﬂﬁe@dtﬁidg&nyl phenoxa21nyl and the like; and the like are
used. Of these, a 5- to 7-membered (preferably 5- or 6-
membered) heterocyclic group containing, besides a carbon atom,
1 to 3 hetero atoms selected from a nitrogen atom, an oxygen
atom and a sulfur atom is preferable.

30 [0040]
As the substituent that the “heterocyclic group” of the

7

“heterocyclic group optionally having substituent(s)” may have,
the aforementioned “hydrocarbon group optionally having
substituent (s)”, and the groups recited as examples of the

35 substituents that the “hydrocarbon group optionally having
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preferably, for exanple, (1) a hal ogen atom (e.g.,
fluorine, chlorine, bromne, iodine), (2) |ower alKkyl
(e.g., C, _6 alkyl such as nethyl, ethyl, propyl, 5

i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, hexyl etc., and the Iike) (3) cycloalkyl

| | kyl h
Eyaussamenté%& Shenbore G PR SReRt Freriqwer Ly

(4brb@&ﬁﬂﬂ@|kﬁﬁybx@ﬁpge, C2._ 6 alkynyl such as et hynyl ,

Iomé? g{@%ﬁvy (%E p&t%yG g# ng%ngcﬁ o%igev %r?éfgé, iodine)

al ko, loWﬁ@pnﬁanyig bumﬁnyﬂkyISQEMIemymemmﬂq,eﬂnd-theOPyl

I Cr_12 | k
L SSho-6h LAY (Bt L2 AL AL UED B8 peren,
Ilmekylkﬁx(7)aaiyme(élge C6_13 aryl such as phenyl,
I

Pgalé:) X Cf( oa%ki/l ge g. Cl@_«se'cﬁ%%gﬁ’{ le ﬂgﬂ%yanilgﬁgxggroﬁﬁ)
et waysvbutp/rlopoxcylopesubplopmq,lohbxsﬂ'bxyandl @@bd{l&sﬁ%

t {C.; | _
TGO 5 g WS e
Therobyie),, p@m@%rmdv\etcal kedoyhe (Bikg), fornyl;
al k@él ?%%?gﬂwmcw(?a?he | tgh_kerpfloghgﬂyés AW Yryzlllyl

|sobutyr etc aryl car onyl
(eJQOPrQEFQMQIab@ﬂeﬂyiwbeﬁg@uﬁ§@&h %E? beﬁé%yﬂhe 1ake),

napQﬁhg¥ ]ﬁ%.(eg?ndcgge%faﬁﬁ}l &A§9a£Q&§fy@|kanoyloxy
car bonyl oxy such as

acéﬁ?bb%?ﬂmﬁﬁoﬂﬂEWWEEY} e%ﬁvyﬁyﬁdQVE 1i&8but yryl oxy

ﬁt C(79) tlegl i k&), 443) saey! cardhenyl Oxuphengl etCh, 16nd
yI-ca onyloxy such as 30 benzoyl oxy, naphthoyloxy

et ¢he Akt REef¢IaDLY PRAYY¥ar boxy,  (15) | ower

al kexycardonykote. @.qg.3cH, alikexy- mb@ﬁwemb asthoxy,

met hoxycar bonyl, et hoxycar bonyl

ro ox rbon
i sEFPBRBXY déPBB?mXYrbBPBa%arlﬁiahyf %ﬁ%&?f&%r bRy~
t endutdy QX yead boryhieégc, , and the | i ke) 19 (16)

’%L?lkyég§ arboq¥| %6103195 1%nﬁ%35§yl CarPonygnd the
like),

(10) lower alkanoyl (e.g., formyl; C;.¢ alkyl-carbonyl such as
acetyl, propionyl, butyryl, isobutyryl etc., and the like},
(11) arylcarbonyl (e.g., Ce1o aryl-carbonyl such as benzoyl,
25 naphthoyl etc., and the like),
(12) lower alkanoyloxy (e.g., formyloxy; Ci¢ alkyl-carbonyloxy
such as acetyloxy, propionyloxy, butyryloxy, isobutyryloxy
etc., and the like),
(13) arylcarbonyloxy (e.g., Ce19 aryl-carbonyloxy such as
30 benzoyloxy, naphthoyloxy etc., and the like),
(14) carboxy,
(15) lower alkoxycarbonyl (e.g., Cij-¢ alkoxy-carbonyl such as
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, tert-

35 butoxycarbonyl etc., and the like),
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benzyl oxycar bonyl etc., and the like), (17) carbanoyl,

(18) | ower hal ogenoal kyl (e.g., nono-, di- or
tri-halogeno-Cl_6 s al kyl such as chl oronethyl,

di chl oronethyl, trifluoronethyl, 2,2,2-trifl uoroethyl

etc., and the l'ike), (19) oxo, (20) amdino, (21)

|n1no zo (22) am_ no, (23) nmono- | ower al kyl am_no

(e. @) ﬁfﬁﬁ%ﬂéfxﬁc%ﬂqe¢W3n1?n9 suEhﬁh§ra+ﬁ£ﬁ$§¥aﬁ??ﬁ?nyl such as

et fbé'n&@‘lcﬂ;@ca@b@ﬂyi &AcN0, ah&Gapeopykanyi no,  butyl am no
etc,, .and the |ike), (24) di-lower alkylamno (e.qg.,

di - @7 ) 6CHIANCE N no such as 15 di met hyl ani no,
di etisyl amdtOhadb@émwkgm n@,g dl hSOpf, oplylram mm halogeno Ci-s

dl %:L % O§s Igf%}lolrtp-g di¥L ;ST] %ocmegn%/%b tor luor rimethyl
conlalBrt@nflubeséﬂqs_atcarbnmiahaﬁuaﬁd one nltrogen

ato 9) 1 10 3 hetero atons selected froma nitrogen
atoﬁ% af degen atom and a 20 sul fur atom which

opt {2Wnabkhiydimas substituent(s) (e.g., 3- to 6-nenbered
cyc#&g am no optionally containing, besides a carbon
ato nd one nitrogen atom 1 to 3 hetero atons
BEIébMedmﬁKon1a nitrogen atom an oxygen atom and a

Su' Ia% omow}é@zéﬂﬂg] Fn&%‘alé haI%QI;O 9. aﬁ%%‘in&ﬁéleﬁfc% as

selecte rom a ogen at n1 nitro, cyano,
hydvarbylaman,oﬁébY%ﬁﬂ%@bng#QHMé@mEHP&3lSaPR9@¥13mln0r

Opﬁhﬁ: gﬁﬁup%kggqukgqhgngﬁglkoxy, am no, nono-Cl-6

m no al kyl am no carbOX{ Cl 6
al kW c i blawiplr, a1y Imiabk 6xyd-cafboryd 2LExkaEmeypuch as

I@%m@lh@l&lﬂ%' '&%mhno d'd‘lgqfagyla@({ﬂﬁﬁl - @f@f@ﬁ/lamlno,

[ - car banpy ryl o aryl oxy
opt‘il&%hfi/%mw@lr OBE%%%NC‘.’I}GBMQ{&WPO c%ﬁ%on?’ﬂ‘grﬁl}?o lllf&b

and dyes- | i ke -nbabe £xARRPLE ¢ %ﬂlﬁbdd)wona§1§tdcditﬁ)ihlng,
pyrrolldlnyl pyrrolinyl, pyrrolyl, imdazo

|
Py rREAGEGF 2 iG7rREZ IR AP, ORHIPEFPESH ATRBY p%ﬁq rypetero

di hydrepysidhted Eedn ahydropydr dybm, 4 @apgém Mtom and a
N- met_hyl pi per azi nyl , N-ethﬁkglpera2|n and the 35

P4 KL T0T 28 26 ) A kIR EER §. gubstafugnt(s) (e.g., 3= to
al keHhRRBEFOX\-yBUEH @Bino optionally containing, besides a

carbon atom and one nitrogen atom, 1 to 3 hetero atoms
selected from a nitrogen atom, an oxygen atom and a sulfur
atom, which optionally has 1 to 5 substituents selected from a
25 halogen atom, nitro, cyano, hydroxy, optionally halogenated Ci¢
alkyl, optionally halogenated Ci¢ alkoxy, amino, mono-Ci-
alkylamino, di-Ci-¢ alkylamino, carboxy, Ci-¢ alkyl-carbonyl, Ci-g
alkoxy-carbonyl, carbamoyl, mono-Ci-¢ alkyl-carbamoyl, di-Ci-s
alkyl-carbamoyl, Ce-19 aryl-carbamoyl, Cs-10 aryl, Ce-10 aryloxy,
30 optionally halogenated Cj.¢ alkyl-carbonylamino, oxo and the
like; for example, aziridinyl, azetidinyl, pyrrolidinyl,
pyrrolinyl, pyrrolyl, imidazolyl, pyrazolyl, imidazolidinyl,
piperidyl, morpholinyl, dihydropyridyl, tetrahydropyridyl,
piperazinyl, N-methylpiperazinyl, N-ethylpiperazinyl and the

35 like),
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met hyl enedi oxy, ethyl enedi oxy etc., and the |ike),
(27) hydroxy, (28) nitro, 5 (29) cyano, (30)
nmercapto, (31) sulfo, (32) sulfino, (33) phosphono,
io (34) sulfanoyl, (35) nono-I|ower alkyl sul fanoyl
(e.g., nono-Cl_6 al kyl sul fanoyl such as
N—nethylsulfannyl N- et hyl sul f yl, N
préﬁ?]§ﬁ¥%%ﬁﬁ§¢l°ﬁ¥-l§deoﬁ?Ps%ﬁ%§ﬁﬁ§F?°Xy such as
N- hutyysdlcbaspy)] ehglenedndyt diec.l,i ke, thes 1(86),
di-I9m§£ algglsulfanoyl (e.g., di-C1_6 al kyl sul fanoyl
such”) ti met hyl sul fanmoyl, N, N-di et hyl sul f anoyl
N, Nesdigirtapyl| sul famoyl , N, N-di butyl sul fanoyl etc., and
th | ke), (37) lower alkylthio (e.g., Cl1_6 alkylthio

gﬁggéq%thylthio, ethyl thio, propylthio,
I sapoopydddapoe, butyl thio, sec 20 butylthio,
tergl %éj;hlo etc., and the like), (38) arylthio

°6 arylthlo such as phenylthi o,

napﬁﬁhy&ﬂhﬁooetc and the like), (39) |ower

al e. ClL 6 al kylsulfinyl such as
K§5f§%%?|nyPé ethylsulflnyl propyl sul fi nyl

1but9HSu$dkmwby125 etc., and the l'ike), (40)

ar yl | : I41,n¥bnstgh, @sky1sulfamoyl
pheﬁér <#F¥10 Sr%gb g?@%%hl? y %tc "’ uﬁ'the |i%)amoy

( 4B)choaem aueklyymlffemwl (él@t y@yla?a@w% &4l f onyl

Su%'%o §lsdﬁ‘éﬁ¥b§ml\f qg%ﬁroﬁl@lﬁh%%cﬁﬂnyk\]v—butylsulfamoyl etc.,
propytsul finyl butyisul fonyl 30 etc., and the like),

(42PdaF®¢SM$?bnyl (e.g., G6-lo arylsulfonyl such as

thgfksaqjﬁHWEE’aIﬁﬂﬂ%ﬁﬂY$ﬁ6§ﬁ‘?@Yb ets.—c, angh gheul fd@)y1l such
ke are used. The "heterocyclic roupN_of

t hes" Neletigefby i euligraup Jpfronatiygt eifﬂﬁ

substi-bpeni1$hmo By Mhaveidutlya sbi taoyar eter ,atalnyi ﬂ.hé diXe),
substituents selected fromthe ﬁ§ foremeqb th Lthio
sublst t it 2Ty T dirs Pt Atrabire posST i oA ECbA® Rethylthio,

ethylthio, propylthio, isopropylthio, butylthio, sec-
20 butylthio, tert-butylthio etc., and the like),
(38) arylthio (e.g., Ce1o arylthio such as phenylthio,
naphthylthio etc., and the like),
(39) lower alkylsulfinyl (e.g., Ci-s alkylsulfinyl such as
methylsulfinyl, ethylsulfinyl, propylsulfinyl, butylsulfinyl
25 etc., and the like),
(40) arylsulfinyl (e.g., Ce1o arylsulfinyl such as
phenylsulfinyl, naphthylsulfinyl etc., and the like),
(41) lower alkylsulfonyl (e.g., Cis alkylsulfonyl such as
methylsulfonyl, ethylsulfonyl, propylsulfonyl, butylsulfonyl
30 etc., and the like),
(42) arylsulfonyl (e.g., Ceio arylsulfonyl such as
phenylsulfonyl, naphthylsulfonyl etc., and the like) and the
like are used. The “heterocyclic group” of the “heterocyclic
group optionally having substituent(s)” may have 1 to 5,

35 preferably 1 to 3, substituents selected from the
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the heterocyclic group. Wen the nunber of the
substituents is two or nore, each substituent may be
the sane or different. [0041] s The termused in the
present specification "am no optionally having
substituent(s)" nmeans am no optionally having, as
substituent, 1 or 2, the sanme or dif

seF BT BT (P SEXEITHIE; P he Ui T BRETICoRRY Lo (8] of
"hyde as:eacre&@aycgfcolqpo@ptl anad | yhehauinpgr wbShetmmslt(LSI)ér}ts is

and the groups 19 reci as exanpl

sub¥ti Tt h%atc%t ﬁ@bmﬁ&&eng is an) glﬁ%uspamgpt:gfrodla eyent
hayoogipubstituent(s)" may have and the like.

Prefera e exampl e of the subst.i t

%ami no" bllﬁ)a %eh% 8 e JdE 8re ﬁlf’%lgg%fp}f%%hg Iya i ng
Substicbruﬁﬂly( ﬁ;iVlI@ stBstirueht 0pt T oreainbyaiisnd pgtionally
substituent(s nd the I,
thgfﬂ %Ih%, 'aél %bsaﬁ %ulen{sandlg%ag ‘H&&%afné gybﬁﬂff&f@'ﬂ; groups
t hoséested Ifapmt ofotrhexsrusblﬁll tbenaféoneh@ﬂt%wd “hydrocarbon

‘E‘B%&%ﬁﬁ#t‘i‘}lggu g;eégagﬁaghﬁ%@lea&w@wayamvc%eaggoﬁed

term e present specification
thydrbksd a20 epptilomabF ytiravinhgt Bt was theudime" " hedrpsarbon

(12§;r9¥}g 3&0951§§?)havtﬂ}{§ir§39éthl§ﬁ{érptg "’n§£§%v‘éf ahd&he like.

rogen at om of” hydroxy, one group selected from

fo@reﬁ@rﬁhl@ e frep 1#fso PE NE |S@ﬁéélltu%f58@'ar%n“@fﬁ%ﬂ%' may

opki, anlrlxéﬁ.ula@vtp% aﬁ%??ﬂtéﬁﬂi%ﬁgﬁﬁ) havtltf‘@ s%sﬂﬂ@ﬁeﬁ@@d)t ed. .,
aS exan‘p es of e Substituent that th

" hypdivdceRiionagl pURvepei FHAtLFURRY (g a§9b“s‘%‘? tid&At (&P the
1@3%uB§t\_’§tu§ﬁdtB£‘L€ dh'ekecl cA%ltkIE}Q” E13 d:““@?é){o ep/ionaly Yave,
having a substituent™ for exanp droxy, Cl1 6
al waseye optHidral Fy %PH@“%&B&FFN&H (%? &e@enﬁoned
al kegyloxyrpt benal ahaviwng asubssdd.uent (s), C2-6

al kynyl oxy optionally having substituent(s), C3-6 30
cydP84fkyl oxy optional |y having substituent(s), C6_14

aryl oxy Tk%)ttleeﬁalhééd havtig mbshttmm(fsacam thedtdske
can be nentioned Pr eger rﬁ%ﬁ%he dr oii d’L 0, al ko?<2y)
BptPonaPt Y h BT s GH8FT (aJ 25 af VIooXy

optiyanaky mah;avlt;nglr@ﬂésﬁl &£l efte( S)/drtaﬁdl themnl mﬁk@ydﬁsxy,h@ne
substituent that _the "Cl-6 al

al I@éﬁif‘?o%)l‘ecm%zf%onél I?yhy?}%)am)? Y g%/fg en§:I JFoxy"

and hy@bod#kbod? gasyp @pylomaylyha‘ae;ng hodetstmwrdtdes) t o the

SUbStolu%gerrgcsitte aegs te@<amples of the substituent that the

”

25 “hydrocarbon group optionally having substituent(s)” may have
and the like. As the “hydroxy optionally having a substituent”,
for example, hydroxy, Ci-¢ alkoxy optionally having
substituent (s), C.,.¢ alkenyloxy optionally having substituent(s),
C,-¢ alkynyloxy optionally having substituent(s), Cs-e

30 cycloalkyloxy optionally having substituent(s), Ce-14 aryloxy
optionally having substituent(s) and the like can be mentioned.
Preferred are hydroxy, Ci-¢ alkoxy optionally having
substituent (s), Ce¢i1s aryloxy optionally having substituent (s)

and the like. As the substituent that the “Ci_¢ alkoxy”, “Cai
35 alkenyloxy”, “Cz-¢ alkynyloxy”, “Cs cycloalkyloxy” and “Ce-14
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af orenenti oned "hydrocarbon group” may have are used.
[0043] The termused in the present specification
"mercapto 5 optionally having a substituent” means
(1) nercapto or (2) nercapto having, instead of the
hydrogen aton1of mer capt o, one group sel ected from

L e, the af mmmlo mOC r.ban 0
optﬁ%ﬁﬁﬁ V|ﬁ§eSu STt Teh Fs) n%ﬁksu r%ﬁﬁfg%ec &g the
as &ﬁq&emé&mnqﬂédthEydmd@stb@mugnouphataﬁImgvecare used.

Zrbon group optionally having substituent(s)"
nay av and the like. As the "nercapto optionally

haV|ng aThsssti teehtih, therpmecanpl earéicapte, "Girépto
ti ub
E%Jt;}:g%l%l%P haggg a%llsug WL’&QBH% rﬁ éﬁ'é,le(lil’) (rﬁgrcsag%e or

optio aV|ng st tuent
aI kel dlaypmgonmaby:aldavf rtglelsy@mmm ﬁe@mqfs)ner@t@, one

CyCd[f%%gkx%i 11Q 40P} i ona, FY;EE%V W19 U bHEM (S kg

i 0 optional i ng substltuenﬂgd) and
t he' hsadlzecwhprberﬂemmpéﬁedallm érﬁéw@oﬁ@rsélﬁw gt 0; the

C _96rou§lsk}_[éé1me9 99%;&%&5%’ avihgs SARSELENENMHS) the

arylthio optionally having substltuent(s)” nd
tOhe hydl%ecayi@soq HECPD atBsnet e VERGLSHOREI tegntgs) ” may have

al katld Rh8"11xC2- K alkenyd 1o, op&%h@lli:\'ﬂ@myabtgl 0"
"C3-6 cycloal kyl thio" and " 14 ylthi 0" may hav

{ NOSB ST RRFHY At GOF e aSBASt RUSHPEOL Hfate EhEVITHIo optionally

af Q{ae;rmat é@fbe;qtueﬂwg Qcas. QQﬂl@hQ@@th}st@N:ﬁll@r eatised.
[ 0044] the "I ower " of the term!"Il ower

aI kS)HbSGbF?%?Fa(ISI %a\ﬂlﬁgnéhw PREHTENLY BREDPS n the

Br essmtﬁl&p@@ (E,l ga@ pra;yclﬁaalkﬁmmpl @ptl@é:ﬁ@lj@' H@Wlnguchl

as met et pr o i.sopro ut i sobut

secs-U@ﬁFgFue‘ite -’bﬁﬂﬂl %ﬂcthlo ﬁatf%éﬂlléf KReTilg SERStitheht (s)

nerdricongd. 1 ke cah owemealk Kyhed .mayrémaresdasrd hercapto, Cie

subst ent O fo sub t| uent s f.hat

he i er B atoneal L SRR e e e s P et b gyl O

th&mkubﬁallﬁ@ﬁﬁﬁn@ﬁnﬁhﬁlﬁﬁ@ﬁﬁﬁﬁnhn@nﬂdeﬂﬁkﬁulas thkd is

a h n u Q t|o vin sub it t(S)
nf%% opgl%ﬁhfgyghgﬁlngrés sut P ?uen%:§) fﬁﬂl%gﬁié’ Ca-e

optdldyak L yhirevi Mgs-a eydiahﬂky&ﬂnlodraad Z3-hetmrldbyel immy have,

gr Qc%s%pginqrhal l ¥ohw?1¥| NpaHt é}einttléegltieg@)the aforementioned
“hydrocarbon group” may have are used.

[0044]

25 As the “lower alkyl” of the term “lower alkyl optiocnally
having substituent (s)” used in the present specification, for
example, Ci-¢ alkyl such as methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl etc., and the like can
be mentioned. The “lower alkyl” may have, as the substituent,

30 for example, 1 to 3 substituents that the aforementioned
“hydrocarbon group” may have, and the like.

[0045]
In the aforementioned formulas, R' is a hydrocarbon group
optionally having substituent(s), amino optionally having

35 substituent(s), hydroxy optionally having a substituent or a
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[ 0046] Preferabl e exanples of the "hydrocarbon group”
of the "hydrocarbon group optionally having
substituent(s)" for RL s include alkyl (e.g., CL 6

al kyl such as nethyl, ethyl, propyl, isopropyl etc.,
and the like), alkenyl (e.g., C2_6 alkenyl such as

vinyl etc., and the |ike | k I
sué}?teégcié%lﬁy?n%m& @ptl%%%l EXW%%@%%I%?&FS@? o
(e. ?ogeps cycl oal kyl such as ICyﬁl opr opyl ,

cycl obut opent dth

Cyt obut e RUEL SRSl oo 0 SYELANAHL ;800 Alge) ke

I | ke])ydaa@blttim I;rck@ ot engrlef erable sekanptest (snt|imer

6 aIk I h nethyl hyl, 0
% S Qg €0 L S U b Bt o,
as Mopybpy]eteﬁzc,. , aaml:l tthe llIIzee),, atIy@IydaI kyd- ,(élzg all@3wy8 such

Creoh ], Guch, A, Beoyohopy apiln G 120G LG LIKR) sucr

" aldey:ayhyr}yl' eycl oaalddy Ithe ah:dcé')ar wClomiyyl héﬁ/e} f B1-6
ex t t
SR Sy PR | e e
g>r owplohewyl have {lpr éfiéeablaryla(hal-og€riatain st as phenyl
chl cJ r?eané ltlljlgr LRL 2 Zgngt Ehe lqt:keG @Jolf@xﬁresﬁ&gb§§ examples

nmet hoxy, et hoxy etc hydr oxy; and the [|ike), and the
| i Kenclp@e4¥]kvAs (¢ he /sGbst 2 0ENEUGE ashaethyin@thyl, propyl

Optét%nal Ly hayi IJle SUQ':H(IEIQ en(te( s). d, 5r aﬂenﬁr efiehabd Yriny1

for exanple, 1 2 rom ower al optionally
haﬁmrsmtnh@uéhkie( ) cyaiwllafét (S| yy ﬁa%YfrIg’alle such as

FJ efgaskeand dhechikeane 1 @and the like. The
art| cul arly one from | ower al optignal |y hayj ng

S UbS iKY iant @é}‘eahb’ t hekyp¥k' i SCM%Jé%?lkT'I]I AfpweryL” may

al kydve, 0pdi eralbye hastof 9f weaephely I t6033 ﬁrro@rrth@e

subst i t uents that the aforenenti oned 30 "hydrocarhbon,

gr owstbblf‘?r&ﬁarwthtgse FROTTHEHPRE EXATHFE DY ITORR MY

"arpdve i(pedidansp, 10 h&rlyslgels lJaCH?DmaSu@h%ybhEcBﬁne anthudhige

like are used. The tional I

Wil é, Cire g REXY B é‘%arﬁ?ﬁp OF Yy oe%h ?ﬁ:thg‘ydroxy’ and the

Subﬁlt}det) ueﬁkﬁds thealiktdhe aforenenti oned " hydr ocar bon

ar OIP% opt| onal 'y has (prefer abI y, 35 a hal ogen atom

sucklP®4d1f1 uorine, chlorine etc. Cl1_6 al koxy such 24

as net hoxy,thet boxyt etueny aﬂctktehéamirtm)o.ptExamﬂyeSa@ing

the ubstlguent s)” for R', preferably, for example, 1 or 2 from

25 lower alkyl optionally having substituent(s), aryl optionally
having substituent(s) and the like are used, and particularly,
one from lower alkyl optionally having substituent(s) and the
like is used. The “lower alkyl” optionally has, for example, 1
to 3 from the substituents that the aforementioned

30 “hydrocarbon group” optionally has and the like. Examples of
the “aryl” include Ce¢1p aryl such as phenyl etc., and the like
are used. The “aryl” optionally has, for example, 1 to 5,
preferably 1 to 3, from the substituents that the
aforementioned “hydrocarbon group” optionally has (preferably,

35 a halogen atom such as fluorine, chlorine etc.; Ci¢ alkoxy such
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optionally having substituent(s)" include C6_10

arylamno (e.g., phenylamno and the like) optionally
having 1 to 3 C1_6 al koxy (e.g., methoxy and the

like), nono- or di-Cl1_6 alkylamno (e.g., 5

met hyl ami no, ethylam no, propylam no, isopropylan no,

but Ian1no tent s but [Lam | et hyl a

di e%hy? am Hb W é/tﬁ 'I\I-arrllrlgt ﬁg% g?nk% a%%ﬁlei |Of §% (Tmmo
t h@ptnmllanuaWS@QSGltL@Inky$hmlml(uée 6510 e@‘lMllaaﬁﬁl%o €.g.,

%E%Fﬁén{ era tﬁ)l%r E.ELE %‘i)ltXOIlaplrﬁ/f ﬁg@:gllél lu%@dB C:Iios alkoxy

e exanpl'es of the "hydroxy o tlonaIIy
haWﬁng a meshpsy jandehe Fiore) RImere] gdedinfdrorykyiemige (e-g-,

al %@%Myﬁa@nlgo’ %ﬁ%ﬁXBO %ﬁgg}YamﬂoopQMprdp%/QQﬁmxya

tert-butoxy and the like) optionally having

sub@ty%eu@moe sl}ertc@u@yé@rkﬂéwl gigethylgninas dipRYY BRirand -

t h%th key- m%@ﬁilpzﬂﬁlnloy aNaVvihg 1§H@)StdnHU§Hé (ke , Cn® mono-Ci-¢
alkﬁn yl oxy .g., ethynyloxy and the |ike) op tlonaIIX
y

higlamsl@@st(? t‘lrente(t§)’la@31°6 agy x:tlbz?aFLF<§/‘I3 loxiyF pargicular

CYhepL LRk O¥Yeq. Cycl obutyl oxy, cycl opentyl oxy,
cycl ohexyl oxy and the like) optionally having
Bud8Pf8lient (s), C6_14 aryloxy (e.g., phenoxy 20 and

the [i k@re@@ké@f@'éx}émﬁ@éfé g ﬁH@StHyHMSﬁj} (@tl@ﬁﬁllﬁ@lavnlg a
like part|culark% ClL 6 al koxy

(0):4
t ertbBA BPTANEPE fe 115 RER Bb‘?rloé‘ﬁal <F1yﬁ WPﬁEﬁ (d?g., metnoxy,
SUQ&hbi}H Rirbpdxy,C2 sopabkeny | exyt{tgxy and ryloxykend

the |ike [9ptiona I hayl tuent(s), C3,6

cy OPGAP xéaY%P%;S 1?5%?25510 ysaﬁ%é?£ﬁ§xﬁgﬁ%)g-'
%ptmaptmiw ags ﬁ_tﬁé/llﬂgefﬁgmﬁﬂlohuem (k&)vm@gsmkltne;ﬁtuket can Ca-6

e ntione e - a al ken
" HEY%Y%VﬁyI%%§’ eg&§i%h”%&gpoéﬁkyﬁ§xy (gh ¥&gﬁyimVlng
ary?bxyiﬁummglsnaghy}baueoaﬁhyﬂoﬁyahpbe, cyictaprbpyloxy,
prefe to romthe subst. ;
GY gb %&ne& cF})c oH2m lh ygroﬁclothlé§9£§)# Q\%}%‘l %g{ like)

af Grenent i CBEar
(pro@teozaaduy, hS@lrag hsabegemeattdm 5 Ushis s ydlokor | eﬂeq , pPhenoxy

%0 B SRl B e B T oD Y B ab e
ex@ﬁptesukﬂrlyhehfheﬂépazybﬂEm, Qﬂh@xyoft¢¢ﬁ;butoxy and the
%&%PC%%llloﬁa?ﬁg%vggg Q\%tl}fu&%/('sqg §u?S§lk.teH9@$}(§§) e.g.,

or 6-menbered he erocyclic
gr odpytont andi te 2%ebeehdenadly draydngasergtituent &)/

he%§%90§ﬁﬁ¥T@x§eté¥g., c§5fgﬁf%pyloxy and the like) optionally
25 having substituent(s) and the like can be mentioned. The “Cig
alkoxy”, “Cs alkenyloxy”, “Cys alkynyloxy”, “Csz-e
cycloalkyloxy” and “Cg.14 aryloxy” optionally have, for example,
1 to 5, preferably 1 to 3, from the substituents that the
aforementioned “hydrocarbon group” optionally has (preferably,
30 a halogen atom such as chlorine, fluorine etc.; C;-¢ alkoxy such
as methoxy, ethoxy etc.; and the like) and the like.
[0049]
Preferable examples of the “heterocyclic group” of the
“heterocyclic group optionally having substituent(s)” for R

35 include a 5- or 6-membered heterocyclic group containing,
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nitrogen atom an oxygen atom and a sul fur atom and

the like. Specifically, for exanple, 1-, 2- or

3-pyrrolidinyl, 2- or 4- imdazolinyl, 2-, 3- or

4-pyrazolidinyl, piperidino, 2-, 3- or 5 4-piperidyl,

1- or 2- pi perazinyl, morpholinyl, 2- or 3-thienyl,

2- or 4- 1 dyl o) z I

9. beSlfine% ny#%¥{3 rgatom{oil tF %3B%§/ér(%odaa§¥%€ é,é’l)écted from a

3- |rs¢nrhgafzcdty>m, @uosmgazo&twm and a lrelfpkeatean ped the like.
eggfgcallzi tk&pl ak‘n%ﬂl@relfer ably, 363 %f&eﬁﬁle 2- or 4-

n|t ogen- cont'ai ni ng erocyclic oup (e.g pyr|dl

andﬂﬂﬁeZO%Unﬂpké) éhdOFhéihﬁ@éoh$%ﬂuéedPlEW@P%P%bP% 3= or

Sérﬂjylt he_ SUpsﬁiﬁltﬂJ%QEzPr{ylt h%orﬂ%l%&?@)/cbl CodMPHYRienyl,
optlonally haV|ng substi tuent(s)" i ncl ude, a
hal%ged- atori-PErgdyl .c A-op¥ e fury ud)ryrﬁélrax‘ﬂd ey ke nyL,

Cll_'%ap@lrkyiyl( €. 3gp¥rﬂ?atz|1¥k/l ej%btl@f@z&lg}@ j-llks%}(az@]lylﬁ and

Xy ethoxy and the |1 ke 15
ar m@ylle&waﬁebéﬂwer{téoged Creaolrlarky| %B&F)e&a%bnﬁ“membered
SUGR 38 e@%h@%ﬁ@ﬁ%‘%@@%cﬁl@c gm t aegl J lg;g;)napﬂ ddde the
like. g 050] for exanp 6 alk

o SRl P30 1101 PR SUBSET NP E A5 Py ) agnget of the
CyCéL%'th’lheeronﬂl@é I ehavbang:120 §ﬂh§i iobuestd1s), hévmg)

6 al kenyl optlonalhy havi ng stltuent(s)
?H§55?§T6QﬁdFlon%ﬂq h%ﬁﬁ%?&esﬁkﬁéiogﬁ%n? éﬁaorlne’

amﬂmo@pﬁém@l kye hlaLWeng subsilikyuend (s) m@t}tﬁe Ietkyzl and the
Partlcylarly,

t

%biF&%a%Yyéﬁ§Vrﬂﬁxgﬁ%§tl?QE%@QS ?Xké)B
gydr@_ahcky&xjcergomyQS (eCyC| ap;ngpyi@l]@pbxmﬂﬁpnphvsw@ as
substi t ent r
optf@ﬁg C%gkoﬂéisu Jsti uen%1y§lké égf' ? QL
opticmsal | y havi ng substituent(s) are nore preferable.
These gr s optionally hav tit.u 1o v 1n
exanpl o, P13 Pl ARt T B DR TR g Bving
afcnﬂn@mtm@ﬂea 30 1y ds-acayborlgyrbuptiopel bndlaivyndas

A TE PRt oy s e M
(e. gpbstcy@¢nndﬁépykyv @kun)anms QEtlQﬂ%MlY(éatﬂHg phBAlljuent (s),

preéerégﬁapq§§&f %%L %%ggkgq“&gtgtuen§&$ybﬁnﬁﬂ9hlké

Particularly, (i) Ci¢ alkyl {e.g., methyl, ethyl, propyl)
optionally having substituent(s), (ii) Cs-¢ cycloalkyl (e.g.,

25 cyclopropyl) optionally having substituent(s), (iii) Ce-10 aryl
(e.g., phenyl) optionally having substituent(s), and (iv)
amino optionally having substituent(s) are more preferable.
These groups optionally have, as substituents, for example, 1
to 5 from the substituents that the aforementioned

30 “hydrocarbon group” optionally has and the like.

As RY, particularly, (i) Ci-s alkyl (e.g., methyl, ethyl,
propyl), (ii) Cs-¢ cycloalkyl (e.g., cyclopropyl), (iii) Ce-10
aryl (e.g., phenyl) or (iv) mono-Cis alkylamino (e.g.,
ethylamino) is preferable.

35 [0051]
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In the aforenmentioned fornmulas, R2 is a hydrogen atom
or a hydrocarbon group optionally having
substituent(s). Preferable exanples of the

“hydr ocar bon group” of the "hydrocarbon group
optionally havi ng substituent(s)" for R2 s include

al kyl s _net hyi ,. et op
i sopr opﬁl &g afo&ﬁﬂle?%%oqe%kgfm%ﬁaﬁén%l CeS [;%{d 8% Hom or
aIhenyardnmrbonaﬁxmpnyptxﬁnallyamdnmheshbM@ipeatkynyl

flke) g%fger %Fa ﬁxse%séﬁ ¥1 afﬁ Egggh%f the

cy@hm@rmﬂopncq/m@bupyiqnadym b@@ntgylsum@t@yot ohexyflor R
k
Enc% Q$l glg%é ?T{el&glgs%ﬁgéflé'a{part i cu a?FOPYl

aIkybprqpylgetccn.aﬁdathqllkﬁﬁah akkemgilhyé - qnu:Cgsaﬁkquﬁé such
like) yl..(e. ry he
angg %1591 et§ d tﬁ@ ﬂ{%e@ %1E§H§1|k§|§’ @X §¥H§nyl such

e like d the |
alalzyﬁighynyl ew ,oalnldytl'ie aride) arWCloﬂé%kbbt(leeﬁa} ISB ehave

fo ﬁ‘%s cy£ﬁ5§f@b§@lyc§cﬂﬁgu§ lf'8§€lo%

substltuents that the aforenentloned y rocar
1gr stiptoheyplli ohad | prHaSh prideer abi%E, (8- fiad Sgen a&’tYén?uch as

Sugheﬁﬁ hlcori ngy thfel yﬂ! Nenat Ene 1Gked BMAXY1SHMGH 28%y1
hoxy ethoxg@g the [Iike) and the |ike. 20

As (R29 - a ShysdPd satcbn%rme@yé eltdey| 2BPtiEnatks havvhgie-9--

sut@%&l tyent {dh b praf ralebe 4 enprefien abhy the like. The
hydr o en atom or Cl particularly preferably

R AP eom 20 b 00BS] S he PG| By 2o

QOBwi&%n@Shasse a iy de 9N gt Qn’to &, 3pchalpgent alOm, @rom
h drocarbon group optional |y haV|n subs tueg@(s), .
on ‘group

mthe SRSGREPTYS HAGF RS GESEFTTR P§? §Fd

0pbpan@rhalmyhay$ NG ra £8 WSt t WeRk1@fenTRE6A I EhOpS | @laldiyte,
ha%ng a substituent, As the ' halo n ato

RS Efifof iTie 615030 B Brf nd L Bl 61 Pogfeetes and tne
[ 0058%) Rrref enablixeexanpl es of the "hydrocarbon group”

1oL 1e, AT 03 H00 41 QB OBLI90% K N O i
al Isybssmiaana$sh’eitd1plrefeta’t;ﬂle,, poopyiref8bakhlsopr bpytogen atom
ggcr C?Qdaltk|§§ par%)lbu?éheyn%lre%grgbry (a\’zhgdrablg}égnéﬁoﬁ?.uc;h
[0052]
In the aforementioned formulas, R’ is a hydrogen atom, a
25 halogen atom, a hydrocarbon group optionally having
substituent (s), amino optionally having substituent(s),
hydroxy optionally having a substituent or mercapto optionally
having a substituent.

As the “halogen atom” for R3, fluorine, chlorine or

30 bromine is preferable.
[0053]

Preferable examples of the “hydrocarbon group” of the
“hydrocarbon group optionally having substituent(s)” for R?
include alkyl (e.g., Ci-g alkyl such as methyl, ethyl, propyl,

35 1sopropyl etc., and the like), alkenyl (e.g., Cz-¢ alkenyl such
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as vinyl etc., and the like), alkynyl (e.g., C2_6

al kynyl such as ethynyl etc., and the |ike),

cycl oal kyl (e.g., C3_6 cycloal kyl such as

cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl

etc., and the |ike), aryl (e.g., C6_14 aryl such as s

phenyl and_t an €. P ti y
al k& |‘”“25éf grc ’éhecr“ #ﬁzeddhgégg‘ﬁ% h§| oteee 4 HUAh Y such
I [ Ia@) etlajfllleélnysltc (eargi th@Zlﬂeal,kemloaélh&h & vir n§/:i 6

%¥3%8€fk§ﬂq%u yﬁ§% é?ggo%;§églllg légﬁ%ylal$§@lopentyl

and
othYGﬂan?yylh@vé » fad gkardplke) - 1210l 5e-pr ef('esrlabﬂﬁllstléh as

@ni]i omd. heaﬁ&‘bcﬂe' tlyg@t Santdh ate tlrqueaf 85%&59W%l kyl
hydrocarbon grou " oop tlona |y has and

[00@4]; Preferalkye Sé%@érrﬁ‘r? aeethy 1t fEC sulbae] %%H{lkef tHeenyl

ameng L o@t %@%1'19/1 @@Ehnags Sﬂi@@z&l é&@nt G8)"tHOoniR3) and the
i ncl ude or from | ower " al optional ly haV| ng

suBg&pt ué‘"rlilte( s?lkﬁéf" “@qundﬁéilrl yaJH%WWﬁgr s UBST-PE e ( §‘)1d

aneatrhe~ | bke,onpar§ i dilear E&%ﬂmemllw Eléf’érably 1 to 3,
optionally havi ng substj t uent (s) and the
&

i
%xéﬁﬁmegh%fsulbﬁél Bisr tarkyare F‘ﬁ%ﬁﬂféltéﬁin%d alhl¥9F°
as gretipylopti@hByly HORNA , tHesSOPKOPYI , butyl, |sobutyl
sec butil/ve tert 20 butyl and the Iike, and the l'ike.

r alkyl" optionally has, for exanple, 1 to 3
fr0n1thePﬁéﬂE&bbl@&ﬁ&ﬁplbﬁloﬂImae afytaresht afedhe “amino

hydroc roup” op Lonally ha
H SRR AR R BB k) Date Bt Reider hed frgzom
jandowéheaikjﬂeopﬁTﬁhaﬂiwyhaviﬂgIsOhEtiqudmaSS f arryexapplanally

3h %V?ﬂ%%g E%ﬁ q?#%n%ﬁé ll&on1th% supstltuentﬁ;rOm

ydrocaf on gro

optlicaral iaykﬁaSptmr&a‘lalyabé\yn,ng auhatng&mtatsbmrsmche akike.
B R

amthglomnmal,l yscmt\omg smm/tll,tuemqts')l, secthudel Cocelr3 -

a e. n | i " :

ToeBATR e By VAL B el g picnanny
andlaIShefcbr k€e§amph©nol tor 3 dfrmsheaislkkgﬂtéﬁﬁlﬁot&( ghgt, the
”EEJﬁékQﬂéﬂ%ﬁon%hhyﬁf?Po%Qrbéﬂ‘Hﬁ§h§g1{?&1ona§99fﬂa§y'aﬁﬁéﬁﬁaes of

butylamno, tert-b [ 'am no
di éthiey 'any Ho 1an@<tl¢13ﬂe-1Narrmlh9P9¢nq@opéﬁ@|y3e &) the)lided and

thQﬂJ' K?ke. 3§h£(xg¥§h”25%tlonally has, for example, 1 to 5,

25 preferably 1 to 3, from the substituents that the
aforementioned “hydrocarbon group” optionally has {(preferably,
a halogen atom such as fluorine, chlorine etc.; C;¢ alkoxy such
as methoxy, ethoxy etc.; and the like). General examples of
the “amino optionally having substituent(s)” include Ce 10

30 arylamino (e.g., phenylamino and the like) optionally having 1
to 3 Cis alkoxy (e.g., methoxy and the like), mono~ or di-Ci
alkylamino {(e.g., methylamino, ethylamino, propylamino,
isopropylamino, butylamino, tert-butylamino, dimethylamino,
diethylamino, N-ethyl-N-methylamino and the like) and the like.

35 [0055]
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Pref erabl e exanpl es of the "hydroxy optionally having
a substituent” for R3 include hydroxy, Cl_6 al koxy
(e.g., nethoxy, ethoxy, propoxy, isopropoxy and the
like) optionally having substituent(s), C2_6

al kenyl oxy (e.g., vinyloxy and the like) s optionally

h t

L T T e R
subsiost bemts) focR’6ineclusdeohlkydroxy Cl-e. églkoxy e.g., methoxy,
Cygt%B&pr;Lfo%xy9VQO%QBE¥J;);D)SACI tﬁélcll%gngﬁfﬂl%ﬁlly having

cycl ohexyl'oxy and optional |y having
sukﬁslﬁarstty‘éwﬁr(ts()s r - 418eyY iy (@:9.., VPRERORY 28Adtihdike)
5 l%@tlbﬁapw Ih%@hé; ysd%@ewger&qwl i & ug raﬁ(&hm@ tbey.,

ik particul arly, hydrox

neteﬁ-@yyyw R r¢¢<e1)lkebt@ma>mﬁ§/ly Hsaﬂlﬁg subst%tuent( ), Cas
subsich by e, 96g14c95y$;&>apy@@xg RSBy ARY the

l'ike) optlonally havi ng substltuent( )..and the |ike.
-|-hé:ycéejzg%ntyéggé;xy@ycloégxgl%yk§ﬁ9| ‘613@3, llkebzo_;gzlonally having
al kgt oxyent (s6€3- 61 5a £y1d=9al kyd oxmea&dy a%_&ﬂe like)

aryl oxy" tlonaII have or exa

B oSt bP R Tg e v s er Uit STk arhiou1ary,

af ofyamreRry) meﬁdaimse_l,r q'éagbpmneghagp ‘ar@ptthenad 4y Basionally
(pr.ef er abl hal ogen_atom s s chl ori ne,

f I JGVi RS %%tltﬁn% SHrkoxyt 8G¥ Oxya%rr%thowméw&&the
et A.ikeancbtit@al L ike)avandg shesdiitkent 29 [20Q56)e Rrigker abke“c,_¢
exa | es, of tp qQption havj, ng,
Fﬁehtﬁgﬁo?l¥$?y R VuﬁeQ%ér%gfﬁggloéX 6 é?ﬁylth|o
(5e cg/c,loalﬂeﬁmxlyt’ham ‘et hy ldyiloxy’pragpybhéi oy have, for example,
i saprgpyl thi g and e e) op onal.| Vi.n

gLSt I t%erﬁ %) Ta E‘L aPkg Hl subsBElg ent§ tF?R the
aruhﬂphemémﬂaﬁpedpfmxﬂnncbyb¢nngnogpsu¢§nudnaéhy(k@s ﬁﬁefhrably,

g et hyny g a I

optkc‘?/ gkég%{;én ﬁgt\%mnsu(:hsulgs Jfé]'hmt% ?ﬂééﬁg %‘g‘g oat Ry T sueh
(e‘xy met@meJpeopy*yrﬂU§ wwtruhbuiyKQtuand the like.

ﬁog gntylthio, cyclohexylthio and the Iike)

ptiona Iy havi ng substituent(s), C6_14 arylthio
(e , 3orgfirenple ixanands tdle thiek &yengpritonedt ypriaavy ngpving a

SU%%FD EUELH:S) féPdR31U§@1leekﬁer§P§£f'c eélmk)g%o e.g.,

i ncl ude mercapto, C al kyl'thio
andeethel thice) espyioral | prorudithgo. smriwuémﬂ(%)and@el&lke

a avi S yth o n kL |
Ra o STt | ient (o) snd The { e The TG 6 38 ¢

&l Ry RElpto andotige d{%@hywwwallydza‘@nﬂ ﬁymltthﬁeat Ca-s6
C%J.@;yn?@thlo (e.g., ethynylthio and the like) optiocnally having

substituent (s), Ci-¢ cycloalkylthio (e.g., cyclopropylthio,
cyclobutylthio, cyclopentylthio, cyclohexylthio and the like)
optionally having substituent(s), Cs14 arylthio (e.g.,

30 phenylthio and the like) optionally having substituent(s) and
the like. Specific examples include mercapto, Ci;-¢ alkylthio
{(e.g., methylthio and the like) optionally having
substituent (s), Ce-14 arylthio (e.g., phenylthio and the like)
optionally having substituent(s) and the like. The “Ci-¢

35 alkylthio”, ™“C;.s alkenylthio”, “C,-¢ alkynylthio”, “Ci.¢
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cycl oal kyl thi o" and "C6-14 arylthi o" may have, for
exanple, 1 to 5, preferably 1 to 3, fromthe
substituents that the aforenentioned "hydrocarbon
group” may have (preferably, a hal ogen atom such as
chlorine, fluorine etc.; Cl1_6 alkoxy such s as

netho X “ and th i ke [i
f]XLX ylt%p%gefaer}d F?/l"aaﬁ)&fg? en)‘% orﬁvéal’ g‘i 6exafr?l? T to
optEl opatfegrabhgvi ngp SUbstor Uit esk)stlm:ueetqgnﬂfaer aby, a

e

a hy I 0gén at orenentl oned
f orbmlbasn ationgsuch sisachlomeimiser étuorinegebpt i @mal&%koxy such

ga%gng ere rlng détlonal?ip%ﬁéuPﬁ&gtu 5% & ED%S)"

avi ng ‘'substi t uent
foHOQﬁahple a hal ogen atom a 15 hydrocarbon group

0pt|onal&ngﬁ¥%2%??3?§nt§%%gg éa'ataﬂ]&pCh%pgiﬂﬂ@kk%lonally

havi ng subst roxy optionally having a
suB@WPﬂdenﬂmtnﬁu@apﬁﬁ opeFopakfgrafdvi- ng Rydnaesti ather Ci-e

A& %?r(Eéé%Ebﬁléﬁny@r@?&féﬂﬁ%"X Hﬁd@o 8nSibgt i tuent (s)

and t i ke can be mentioned. Rn may have 1 or 2
vf ORE8hbove 20 nenti oned substltuents at

substituiahhe PEsiddepRisSled PR Prehgrable examiRseq
of the "hal ogen atont include fluorine, chlorine and

brdﬁ@ﬁe°P¢¥%@éFédF%”é%aﬁ%P%§iBFn?H% - hydr ocar bon

group” ofs tehe s@&sanmdﬁ@caﬁhme g5@Mﬁb@EédQﬂ@thpbﬂMbﬂgy
substltuent(s) in de Cl 6 al kyl such

s HREE RS Sub éFﬁ*gf‘PentprSdpw fo-’? %ﬁ%ﬁd a SFEogenaﬁdo’E‘hea
5| K@hro@%ﬂ%}/br&@ g>p,t1|6§a§l}a|hﬁeﬂry¢ @%ghjéﬁﬁedf @yl amlno
etc., ,and th al kyn al such
s oY Betns e eSS Tiierem wgt petgy T ing 2
C3 s&beycimltkyineﬁct@toaswﬁbrfam!yommaplygl a sysdwohueyt, a

SR BE Gl ehor Tt 4% ey CRE ey b e

[ MleCtaﬂImesaen¢ﬂdﬁéarabﬂxhgexamqy esaventlade afkyile above-
z%e m%ntﬁon suljkiyjcﬁleél%gl %g sm?)stxlc ab‘ie ggdtf h% BI ke)

| Keny eny such as v ny , “and
thqobskp) and the 31' |ike. The "al kyl", "aIkenyI"

alkynylPr fe%Xgié“EQE%Lleg-‘¥ t%g “halogen atom” include
fluorine, chlorine and bromine.
Preferable examples of the “hydrocarbon group” of the

25 “hydrocarbon group optionally having substituent(s)” include
alkyl (e.g., Ci-¢ alkyl such as methyl, ethyl, propyl, isopropyl
etc., and the like), alkenyl (e.g., Cy alkenyl such as vinyl
etc., and the like), alkynyl (e.g., Cz.¢ alkynyl such as ethynyl
etc., and the like), cycloalkyl (e.g., Cs.¢ cycloalkyl such as

30 cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the
like), aryl (e.g., Cg-14 aryl such as phenyl etc., and the like)
and the like. Of these, preferable examples include alkyl
(e.g., Ci-s alkyl such as methyl etc., and the like), alkenyl
(e.g., Cp-s alkenyl such as vinyl etc., and the like) and the

35 like. The “alkyl”, “alkenyl”, “alkynyl”, “cycloalkyl” and
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"aryl" may have, for exanple, 1 to 5, preferably 1 to
3, substituents that the aforenentioned "hydrocarbon
group” may have, and the like. [0060] 5 Preferable
exanpl es of the "am no optionally having
substi t uent (s) i nclude amno, Cl1_6 aI kyI am no
optj onaj | ving _ substituen | a
opt iP6¥al | th'w%g fé)ﬁbgi‘?”fgi}gntﬁﬁ 5an8r? 3 rb)i {nt& 3
t h&slestemmmlsesmm(ﬂhadﬁ@mncmmab“hpdrcn:ha-rb@m_@row” may
aI | am no, (tg L JTet hyl am no, ethyl am no,

Eantih * %0 '€5pr opyl ani no, but yI ani no,
ter[lnobulyl ani no, di methyl am no, diethylam no,

N- et hyl - th t I

Coca. pheTam a0 AMaTThe 1 £he) “Sharrerree Fhosh
Pr efubs bt wenexanfl Jes:l@ﬁeth@rfbhy@r o@lkwb@mmlopylmlw@avmg
nets#%5§%eg}l gzntce; 1r° n&zé})’(i%ﬁlggdd’ %Xnag}%a@hkgxéﬁb@%lguent

I sopropoxy ‘and the ik
optalndnalll¢ yLifkavi r‘@ téa@%t |etxaén3e€(ss)lnc@2d% a&ll@ényﬂ‘%}@y or di-
(eQ.. ay}é%k&gsx % t h Aﬁ%)nm@ptatm%xhyndwawslgylammo,
subst’itu yny oxy yﬂ dynyl oxy and
tthprk@gyl@mlnend@Mfwlﬁawmg t%bskw‘% éﬁf-l(l%r igstiy Bagnino,

cy i Qah kVAony, (8-&ny1CHChoRiaRM! AX YandCYRd obuey | 0%y,
cyclopentyloxy cycl'ohexyl oxy and the Ilke) o tlonaIIy

hawAtgansimser Euerftb(e@ylawolgnér‘%%@kﬁé Fd
andglg; ! i ke) optionally having substituent (s) and
the like. O these, preferable exanples inclu

hydr oxy, PXSEe62B1 K RFPaeH. O ﬁﬁ?ho‘}éﬁﬁrfwa%tlt%@??}’ Kgving a

Bptéu%eahbyerﬁaVhﬂ@l&iéb&yaié&@ﬁ €s),a10&x¥9 ( @rg/l ,0X¥thoxy,
and the |ike) optional I

phenoxy vin
ﬁgﬁpﬁnerﬁr@@?xym?%ﬁepwwndm%e 1éi<e a*k]o%{\%“-‘/ ey g9
al l%%‘?»)él:@li(lyent s§32 gC allkymmdx)yy (. g@vﬁngycﬁbk}oalnldytlﬁ)e(ytlke

) fo to
pr éﬂp&l%?]ylyl hFB“Sg Sfupéﬁﬁ‘heé& W)St#zf%@raligg %%yhéf Tte
af arceprpld:onedd” tiydriagar best ighaupy Ifmzytnbamsostltuent(s) , Csg

pr ef ﬁrgﬁl{ a hal ogen g;om su h as ccrél Qrin OXfI uori ne
t £YCe-0 -%loélyk&:(yg SucHk et I%o Bt€Y and
t hesyicil kpdnt vametyt hceyclldhleeylcﬁ)qoaﬁ}i tl&5 1Rkef ecpzabloeally having
exas%' %%tl?gntt h? (IJTELCQ 315100}<yptl onal lp%egg}w %%dathg’ 1like)
optionally having substituent(s) and the like. Of these,
preferable examples include hydroxy, Ci-¢ alkoxy (e.g., methoxy
25 and the like) optionally having substituent(s), Ce-14 aryloxy
(e.g., phenoxy and the like) optionally having substituent(s)
and the like. The “Ci-¢ alkoxy”, “Cy-¢ alkenyloxy”, “Ci-s
alkynyloxy”, “Csz-g cycloalkyloxy” and “Ce14 aryloxy” may have,
for example, 1 to 5, preferably 1 to 3, from the substituents
30 that the afecrementioned “hydrocarbon group” may have
(preferably, a halogen atom such as chlorine, fluorine etc.;
Ci-¢ alkoxy such as methoxy, ethoxy etc.; and the like), and the
like.
[0062]

35 Preferable examples of the “mercapto optionally having a
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substituent" include nercapto, Cl1_6 alkylthio (e.g.,
met hylthio, ethylthio, propylthio, isopropylthio and
the like) optionally having substituent(s), C2_6
al kenylthio (e.g., vinylthio and the 1ike) optionally
havi ng substituent(s), C2_6 alkynylthio (e.g., 5
an I tional] i
Su%}sﬁpé/{:uenet%(t 9115&%1%8 ﬁ%r)e/% 8 glli al%yﬂg?ﬁ/lonQe g., methylthio,
cycitbptiopyd,t hr@pyW@bobxﬁqﬂrppmthlocy@ﬁomtlyk@huqptlonally

cyel e Il ha
sﬁ%ggFﬁﬁgﬁ%%k tgﬁg:gz éiyi%hkgﬁingge, %ﬁ%nyY%ﬁg%}?éﬁdand the

t héikp) kedtiopi Bhalalin arosg i sudrst (50 uetn¢ &) kandl tHe (e-g-,

l i ié%hy@lg}ﬂ%sgmd lt(?]epﬁ,ﬁ}t&)r %%ltgoﬁé(ﬁqp|h§§11’1<{:%|u5g§1tuent s), Csg
nerca to, kyl t (e.q. i o and

i le&y @@kﬁydﬁ‘ép@y hav i n@y@@@éppi'hféﬁp(,syyc@umlthm,
ar yhthboer(t§18nio PhepYbidiA tand dhe thnbkﬁiké} pbp@{@{almy

havi ng substltuent(s) and the like.
a| WV{LW osubsrt@u@t keq'ﬁy14t ﬁ}(}thl@cﬁe@ a| R?Wlttﬁlle rand the

" C31 6e £YsdtQahkyl MaQn@nflins@8tddntl &) akid tiHeol i KBY Of these,
have, for exanple, 1 to 5 preferabl& 1to 3 from

1P BTEEPEIR ey BHEEO YRt R EHE A G F ERRIYi rreoal%ia%%a@oanr
gr @dphy Ty chaue e @ﬁ@é)abipyt,loaah@l 0QONNQtBMsSUCeraS(s), Ce1q

chl ori ne, fluorlne etc.; Cl 6 al such as thox
et ﬁ&%&t@t% £-8nd P}W‘Féylﬁﬂé’e)andaﬁ%e ﬁﬁéy ‘R%tl"?él?g

Pr eheﬁab&@nexanmIﬁis taé 1he " hﬁteer‘ag_xcéuthoup, "Of -6t he

roc g gL oup _opt i L1y h b nt(s “
i n@ﬁ‘g ’ orc026"- ﬁgﬁ%ré‘ﬁg%lﬁet er dcfygi”?JéJ aé?‘éfﬁ] tha “Cons
1@oratc§1mmng' mbgsthai&s dor C@i‘almpﬂleatbl’ﬁo 5, tp)re&elrebbyol to 3

sel ect d fron1a t.r to an, Q
o o SR TRTNE P! RRED Al Renf ol VAR AN
exagmphe nbky, h2ve o(lpra-fpyatkﬂqi i di nylqge2- abom such as chlorine,

gl L?}Jgrg}zrﬁelole@él H -6 al%%( su%hp%g %oclhfgilnyét’hoxy etc.; and the

2- puberazumykheﬂnm@hollnyl 2- or 3-thienyl, 2-, 3- or

g 35% Y - or 3-furyl, pyrazinyl, 2-pyrin1diny|,
yrrotyl, 30 3-pyridaziny|, 3-isothiazol yl,
3- |soxaﬂbkﬁhrahbaﬁhempl%%<ﬁhhhebémﬁ@mptmﬁ@drgS@éﬁiﬁﬁcthe

pr s‘l@E@le &gXal 5891&9;@1@ ﬁavﬂ%‘@@ﬁgﬁtuent )7 1nclude
[ |E§

ni trogen-cont a heterocyclic group (e.g., pyrlcﬁﬁ
an@ @heoi|ﬂ<@¥m%ﬁﬁﬁd:hét$¢¢@¥01PPe@%ﬁQﬂﬂCéné@%ﬂﬂ@Hesb%ﬁl ea

Su*&%&b&ﬁ'ecﬁ,to lt@@ 3 hl%tt%EQCé{tCC!I’(lLSC sQ&QHPecPFftrbﬁl”§| Iluytrogen atom,
havi ng 3s substltuent(sz i ncl ude a hal ogen at om
2€e ag. oxygﬁrblaﬂ:ﬁré andga sulfur atom and the like. Specifically,

for example, 1-, 2~ or 3-pyrrolidinyl, 2- or 4-imidazolinyl,

2-, 3- or 4-pyrazolidinyl, piperidino, 2-, 3- or 4-piperidyl,

1- or 2-piperazinyl, morpholinyl, 2- or 3-thienyl, 2-, 3- or

4-pyridyl, 2- or 3-furyl, pyrazinyl, 2-pyrimidinyl, 3-pyrrolyl,
30 3-pyridazinyl, 3-isothiazolyl, 3-isoxazolyl and the like can

be mentioned. Specific preferable examples include a 6-

membered nitrogen-containing heterocyclic group (e.g., pyridyl

and the like) and the like. Preferable examples of the

substituent of the “heterocyclic group optionally having

35 substituent(s)” include a halogen atom (e.g., chlorine,
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fluorine and the like), Cl1_6 alkyl (e.g., nethyl,

ethyl and the like), Cl 6 al koxy (e.g., nethoxy,

et hoxy and the like), aralkyloxycarbonyl (e.g., Cr_12
ar al kyl oxy-carbonyl such as benzyl oxycarbonyl etc.,
and the like), am no, nmono-Cl_6 s alkylanino (e g.,

mtf@[ll)?ﬂé’]oa dercﬂé” 3_@&5] nd aﬁngll !C%gz hy éth eth lt hand the

al kyl'am no fh]1an1n amnd an
i @eﬁeano&mélk@k&e [Jooems]thRMg S hogy perd dhabl k< /

S- %ﬁ‘:ﬂ@ﬁ{/f‘&ﬁca%oﬁﬁ ' gn@l |, havi g kyvh O« AN rBURST idank s

sel ected fromC al kyl o tlonaIIy havi ng

su%’@??%@ﬁt%?o%ﬂd €26 HIKkéhgl LoptiroRaiTy MePPIg-

substi i uemd gk, g F’afretth%yéx@irﬂoy, eBhpraBABCL R theNBike), di-Cy
optional ly haV|ng one optionally hawngﬂ_k
i1xKe

suBSkVLERIRY <5 9 s &l@fﬂéle@mnén%p@ﬁtﬁwéawgp agd the

5- @ﬁ@bgﬁ@dumbng optionally having one Cl1L 6 alkyl is
preferable. 1is Mreover, an unsubstituted 5-nmenbered
ri fg%f&l preferable. [0065] In the aforenentioned

f or mul aspidd RQi8 prsef@rﬁbl'fjeiﬁo%r-ﬁﬁnbdﬂeﬁgrﬂrﬁlj icpRabhy11ly having
havi ng substituent(s). As_the substituent, of _the
b”6°ﬁ€n€%ﬁ%§}tPFﬂb ?ﬁﬁﬁcﬁﬁﬁlﬁﬁPm ﬁoﬁrﬁﬁhyﬁ optionally haVlng
su@&bsti&uﬁd&sb aﬁﬁ h@kog&x&n@ﬂoa@tfbﬂ@ldyoméﬂﬂmqns@%iﬂﬂluent(s)
opti o aI avin ub t|t ent ti,onal
VEREECIARLEY t Do EERC e drioty SRy | T Hag: W e alkyl
sulostii bheeTity, haﬁtﬁgﬂﬁ@b@tﬁtﬁdniﬂablys|p¥efﬁgabﬂe Specifically,

subs nt, .a_heteroc gr.ou opt onaII havi n
SUBSCT TR ES) i SR AT Ny Baf Be BBNFronadY o8 Wikperabie.
1B tjpt-eonat | wnhassdbsxﬂtﬁteﬂﬂﬁ%hemhewﬁdsrmegtlsnpzdfetmhmf

oaggititutable position(s). Preferable exanples of
thés ubstituents include preferable exanples of the
subst i t ubntthef afotergnAiamet tfeenhldm. rf006H]is 306 RiempeBed

I - e I |onaIIy havi ng one

subar T e R I O 2o "y oy
opt i onaldy thavéwgstd tyabstal dénat "emeroered atdogl optionally

gp‘h'agger e%;b'%@Y‘cH&lt %L)JbSt tﬁé%géﬁ)atdpnﬁr L ﬁ*&@ca&‘boﬁ group

rnng Optl onal vi ng one ogen atomi1s
pr epéiaitlely N@V@éﬂ/@ﬂlbs‘aht@tdﬁ%ub@@ﬁqoupéﬁlcsﬁ#éﬁb@@‘@dlg

ri@ng§iiﬁéﬂaggﬁplﬁ§dro§§ optionally having a substituent,
mercapto optionally having a substituent, a heterocyclic group
optionally having substituent (s) and the like can be mentioned.

25 Ring B optionally has 1 or 2 substifuents mentioned above at
substitutable position(s). Preferable examples of these
substituents include preferable examples of the substituent of
ring A and the like.

[0066]

30 Ring B is preferably a 6-membered ring optionally having
one substituent selected from a halogen atom, hydroxy
optionally having a substituent and Ci;-¢ alkyl optionally having
substituent (s). Particularly, a 6-membered ring optionally
having one halogen atom is preferable. Moreover, an

35 unsubstituted 6-membered ring is preferable.
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[0067] In the aforenmentioned fornmulas, ring Cis a
5-nmenbered ring optionally having substituent(s). As
the substituent of the "5-nenbered ring optionally 5
havi ng substituent(s)", for exanple, a halogen atom a
hydr ocar bon group optionally having substituent(s),

hyd@g@gicoptionally havi ng a substituent, a

het lic group optionally having substituent(s)

and the In Mﬂlecaﬁob@nemmbh@he'@rmummg rCngpt iignal bymdrdsred
or, 2 substitu at 1o

subsltlgt8 %?l s?gﬁ:qﬁgggrgpreferable exanpl es

of the "h%ﬂtheﬁuh$tmﬁUeﬂhc¢iuﬁ@e FﬁtNHﬂh¢@edc¢ﬂnﬂ'pﬂéiqnﬁily
or C%{Qv'iﬁg fflﬁ%féﬁrcggﬁehs%mamfsex% o MYGEOCRAIR0R,

group df ocar bon roup optionally haV|ng
s ubsdictgeritqrs pronm cdmdena}al}kylla‘fé@g gubsCiteend] oyl Rymtexy

@&Bxﬂl‘f qlax%mg Ry %xgtm?e%rer Okalletee:BEyclﬁp %Bg

such as vinyl
et @Ptlan@lhhélawm) Sukﬁltl@m?mt (Sé @ﬂd e 6lidiek gaj| PSRt ioned.

as §¥h6y5y$ptf@hgllyeﬂg% the 13 kebst ciedRal kyht (Rl above at
C3_6 cycloal kyl such as 20 cycl opropyl, cycl obutyl,

@ydﬂ%ﬁéﬁ¥§ﬁabL§yéP%ﬁﬁﬁaﬂ Jand the i ke) aryl (e.g
C64*@6Ng such as phenyl etc., and the |ike) and the
i ke referabl e exanples i ncl ude al ky

re
Cl_6 al kjFeisyehlassHPhgr ¢t che apritqdre PF% lnﬁgwe
(e.fAuorhe 14n18kYhe saﬂahb@&nﬁ{éenyl etc and the like)
and the like. The 25 "al ky "al k %%: "alié)¥ ,
"cycloaIR@@ﬁeﬁiﬁée"%ﬁ%ﬂpleﬁaﬁf Hhgy ePYdTRHCaER uby ¢f the
ﬁ% ek-etaion rbaep %ptflbﬁﬂlhhelavihl@sédﬂsli‘l&ﬁ{lénﬂ(ﬁat’ i€ ude
af orenment i oned "hydro ar bon opt ally has ,
(pr%ﬁh¥ abf y2 - 7a Cral vyl ﬁPfﬁn%gJ g%%l IﬁtéV? Qépyﬁ' isopropyl
f | ud.neagd cche Clkd) ,alalmxyylsuceh gas o®d Imxyny:etslm@hyas vinyl
etc.; and n&? 0 Ilk%b d]h Fe ik % %%
préﬁ%?abﬁ%ée ngFEe [F&0¥ é?OCy@ﬂ? i ]~S“-$ 3% g hynyl
" hater ocylcdiitmegﬂoh@ Optyiconal kwl Havgng CSLtbSI/G:IQﬂm.y(Ls$dqh as
fo , a._b: .or_6-nenbered h ero Lic graup
e R e s T
at dncheseI ectledef. gom&-14 38yl such as phenyl etc., and the like)
and the like. More preferable examples include alkyl (e.g.,
Ci-¢ alkyl such as methyl etc., and the like), aryl (e.g., Csa
aryl such as phenyl etc., and the like) and the like. The
25 “alkyl”, “alkenyl”, “alkynyl”, “cycloalkyl” and “aryl” may
have, for example, 1 to 5, preferably 1 to 3, from the
substituents that the aforementioned “hydrocarbon group”
optionally has (preferably, a halogen atom such as chlorine,
fluorine etc.; Ci-¢ alkoxy such as methoxy, ethoxy etc.; and the
30 like) and the like.
[0069]
As a preferable example of the “heterocyclic group” of
the “heterocyclic group optionally having substituent(s)”, for

example, a 5- or 6-membered heterocyclic group containing,

35 besides a carbon atom, 1 to 3 hetero atoms selected from a
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nitrogen atom an oxygen atom and a sul fur atom and
the like can be nentioned. Specifically, for exanple,
1-, 2- or 3- pyrrolidinyl, 2- or 4-imdazolinyl, 2-,
3- or 4-pyrazolidinyl, piperidino, 2-, 3- or

4-pi peridyl, 1- or 2-piperazinyl, s norpholinyl, 2- or

3- tnqltg&i%n a%om an %gglyg xlﬁ)ygi%gly!andé s%'ifto?r Jt%&ny!and the like

yra2|n pyrr 3- pyri dazi nyl,
qa@obhu@mhymeds EBWlafz-@rawy,arf@rt héamallf@e ¢an eor 3-

'Hylrggfl%ln Earﬁl Cd'ﬂ Q[—!’Lﬁflc[}zrz%ﬁ?ﬁ??l Y, a3—6 cﬂfeqbﬁfzféjzolldlnyl

ni trogen- contalnlng heterocycllc gr oup (e.g., pyridyl
andipheidinge) 2andt ke fikKeerodehn lhe oredtigtadzinyl,

PI‘ @rfo%{)ﬁ@il%ygxafmlcﬁﬁ 3chh£&%/lsu55t 'j—u%th 4D%yr1tdl9§ 2—- or 3-
heterocycllc group optlonall havi ng stltuent(s)
i ndlugde Pyvaréegeh Zonttelgnylchd d)ryrﬁ@lylfrl doPYRedagigyl, 3-

t helsb’ckﬁézoly@]-_ﬁ—lﬂo&)ﬁ&oiﬁl Gnd PBE hilke eihWe aBfAtidRd.
l'ike) [ kox ., methoxy, ethoxy and the

|| I?é‘)rtl%?%rl%yl Bw‘é&@%ﬁwa (GemgmbeiSy. pptyggen—containing

ar alckyloxycar basud (sugh, @r@@?lyalr@()tﬁérmw aBliCthe like
and the 1ike), anino nono- ClL 6 al ky an1no€§ ok

WetHP| BiHECTO8 hy| BT T 2Rna ?Wﬁlreﬁe?f g, ggbgrituent of
al kypkam e roey@lic gdoipt s iafk DOy kdiv&hbyhﬁfﬁtﬁﬁu&ﬁltd

like) and the_like. 0070] 20 Rln prefera
5- nefbETed ﬂaﬁ@gﬁwt&&h [Py AT 11 ASor s °§bB%ﬁft@L§ﬁ€shke
selegt eTkyfr qm@lL&meah&yl aptyiloaad |thehavkelg Ci-¢ alkoxy (e.g.,
subs tuent c] nal kyl tlonaII n
sulyst 9ﬁ@ht%§}ky B IBX iﬁk JoptTDH ]1oxyﬁaV|n§'\i 19.5., cr
substil kylendyCsh rbdmdr exyh ot |b@najzlqp<ydaabom1«gl &tc., and the
subs uent._and a 5-. or_§: nenbered hetero i roup

TBE] O I SuBeT ORE (& maealas Epd ne

2570p "having es 0
subsmylment>an@c&udélkebr<ﬁr§ubsalkxmmmsos@1@cted from

 TERESRL AN 55 8,0ghiod vgFleh Bty e

i K@07& ng Cis nore preferably a 5- nenbered ring
Apti O”a'é%gh@Vié‘g;nx%{%gééﬂffété %Uﬁé‘rfm&%'de‘ﬂﬁ& prt%hé”ﬂy having

opti onal I'y “hal og optional |
hallogenatathsC3teentey skbatiagd famfj @pt %hallqptwnally having

ha'&@g@@éﬁ%tqf@tl%ﬂr )é!ycicpél%‘yqr ép{i)/onaﬁﬁ.?nﬂix)lngr@ﬁﬁstltuent (s),

pr ef er abl efed ring optional having one
sulsstip taaefﬂ;t orlel@etléd Faemg( 31T 1tgeat |f<§/>| Spfreraldpfpionally

ha\ﬂaﬁ}gn% s%bgtbﬁlé?ﬁe Anat O, OQZ% ~rheh R rey Cﬂ@@r&éﬂ/cﬁﬂg group
(3) C6_10 aryl 35 optionally haV|ng 1 to 3 hal ogen

2t M10W1ty arerg ysub351tuent s). Examples of the substituent
include 1 or 2 substituents selected from a halogen atom, Cig

alkyl, Ci.¢ alkoxy, amino, mono-Ci-¢ alkylamino, di-Ci.s
alkylamino and the like. Ring C is more preferably a 5-
membered ring optionally having one substituent selected from

30 optionally halogenated Cij-¢ alkyl, optionally halogenated Cs-¢
cycloalkyl and optionally halogenated Cg10 aryl (preferably
phenyl), more preferably, a 5-membered ring optionally having
one substituent selected from (1) Ci;-¢ alkyl optionally having 1
to 3 halogen atoms, (2) Cs- cycloalkyl and (3) Ce10 aryl

35 optionally having 1 to 3 halogen atoms, particularly
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preferably, a 5-nenbered ring optionally having one
substituent selected from (1) C,-6 alkyl optionally
substituted by fluorine atom(e.g., nethyl,
trifluoronethyl, ethyl, isopropyl), (2) C3-6

cycl oal kyl (e.g., cyclopropyl), and (3) C6_ s 1o aryl

opt i ubsti d_by fluor] .. henyl ,

A sy T B P e T Rt Bl e
cormsibstLiupnaf selenpel, fromg(lB and alkivhgortianell idesutisgsuted
re b edar 0 A1v1C B0

A %%%&%\%%BX;&E ﬁ‘%-‘ M&%&l NNéglofé%lér%lNhycl)’ oe%%il

N~ Iopr Py ) Ar 32) Gla—eOCVBNPEG;kY_@; e ND R&CN”PI@PYéhd aqBE3) Ce-
09/ 3Lry1 i%nmglc&b%w@ﬁea $yas1 defiaede ahone y. angheny,

the | i ke. Preferable exanples include rings
regrésept@deBylihe fornmulas 5 [0074] OAOAC -~qg,

NONogz: N and C) O N [0075]

Examples of the tricycle consisting of ring A, ring B and
ring C include rings represented by the formulas

10 [0072]
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wherei n each synbol is as defined above, and the I|ike.
10 More preferable exanples include rings represented
by the fornmulas [0076] 37 o o f oo f \ NNV \ N CN\
ONZ\ NC-OAOAOAOAB B BBNNNN OQAQOAO
tB ouB \ N C N/ O- NNOAOAOOCICSICSNNNN
9 g B and N [0077] wherein each synbol is as
def 843 above and the like. 5 Particularly
pr@herabhy@chnsyﬁeﬂabevesnkﬁﬁh@@edeerwukhéherlhgf A
Is a 5 Wﬁﬂﬁ%&gﬁﬁ é&gm é‘%ﬁ%hh%ahéﬂfQgrépfgéegted by the

i
substituents ecte roma n atom a

hydb@malbﬁn group optionally haV|ng substituent(s),
m g, thlonally havi ng substituent(s), hydroxy
optlona

l'y having

substltuent and mercapto 1o

a haIQ@enrca om a ygr. bon gr oup
Ny=ghavi ng s ent (s), Nawaa/optional |y
havi ng substituent(s), hydroxy optionally having a
substituent and nmercapto optionally having a 15
substituent; and ring Cis a 5 menbered ring

fr ogen atom a hy ear bon group optionally
havi Eﬁgtueﬁﬁ(s) hydrnXg ogt'onally havi ng a
subst and a heterocycl‘c v p optionally

havi ng subg%ltuent(s) and theMike. 5 In the
above-nentioned fornulas, mis 0, 1 or 2, preferably

1. [oo75]
wherein each symbol is as defined above, and the like.

10 More preferable examples include rings represented by the
formulas

[0076]
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[0078] As conpound (1), a conmpound wherein RL is Cl1_6
al kyl optionally having substituent(s), C3 6 io0

cycl oal kyl optionally having substituent(s), C2_6

al kenyl optionally having substituent(s), C6_10 aryl
optional Iy having substituent(s) or amino optionally
havi substi tue ;

halogen atom a hydrocarbon group 20 optionally
haV|ng substituent(s), am no optlonally havi ng

atom a hydrocarbon group -25 optlonally haV|ng
substituent(s), am no optionally having

subs uent(s), h oxy optio 'y havi ng

substAtivent and crre capto opo % Iy havp g/

substYt and ed ri /“>

opt i avi ng subs\Lt s sel t froma

ocar bon group §b optlonally
havi ng substituent(s), hydroxy optionally having a
substituent and a heterocyclic group optionally having

30 -
hydr ogen aton1or Cl 6 alkyl; mis 1; ring Ais a

5-menmbered ring optional ly haV|ng one C1_6 alkyl; s
IS an unsubstit d 6-nenbered ring; ring Cis

a %y aenbered ring optpowal |y having one substituent

S
N

[0077]
wherein each symbol is as defined above, and the like.

5 Particularly preferably, in the above-mentioned formulas, ring
A is a 5-membered ring optionally having 1 or 2 substituents
selected from a halogen atom, a hydrocarbon group optionally
having substituent(s), amino optionally having substituent(s),
hydroxy optionally having a substituent and mercapto

10 optionally having a substituent; ring B is a 6-membered ring
optionally having 1 or 2 substituents selected from a halogen
atom, a hydrocarbon group opticnally having substituent(s),
amino optionally having substituent (s), hydroxy optionally
having a substituent and mercapto optionally having a

15 substituent; and ring C is a 5-membered ring optionally having
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selected from (1) C1 6 alkyl optionally having 1 to 3
hal ogen atons, (2) C3-6 cycloal kyl and (3) C6-10 aryl
optionally having 1 to 3 halogen atonms; 1o Xa is CH,

CHz or NN Xbis Cor NN Xcis CHor N Xdis CHor N
and Xe is Cor N, and the like are preferable 15

[0079 Prefera f i ncl ude
conpé%n S ?%bré?%n gH‘ §?§ ﬂ%%?%u % gBT’O O NR
R3 {ych2chmpolN greufll opﬂ%&néu-ﬁ)ltnv&n® ﬁbE(Dl/wtnt 2, N@aroxy

ogxeangkﬁ§§%a%§}%) N%R%%§§%§¢(Eﬁ%ggnhﬁﬁfggg%ﬁéidqﬁ 8%QN
40<ﬁﬂ08mﬁllmhewemg wﬂnglcaem@fﬂsad@anedlker t he
g,gove' ”egg %e%b%bé‘grhe%tlll EQ&" J‘%art :ﬁ_aé%’ balspare 3s;

fined ove, and t cularly, a conpound
whepesferRplysl.C1 6 al kyl, C3_ 6 5 cycloal kyl, C6 10
aryt ]Cl 6 alkylan1no R2 is a hydrogen atom R3 is

a hy ogen atom mis 1; and ring Ca is a 5-nmenbered
ring As compound (I), a compound wherein

R' is Ci.¢ alkyl optionally having substituent(s), Cs-

10 cycloalkyl optionally having substituent(s), Cy-¢ alkenyl
optionally having substituent(s), Ce-10 aryl optionally having
substituent (s) or amino optionally having substituent(s):;

R? is a hydrogen atom or Ci;.¢ alkyl optionally having
substituent (s);

15 R® is a hydrogen atom or Ci.¢ alkyl optionally having

substituent (s);

m is 1;

ring A is a 5-membered ring opticnally having 1 or 2
substituents selected from a halogen atom, a hydrocarbon group

20 optionally having substituent(s), amino optionally having
substituent(s), hydroxy optionally having a substituent and
mercapto optionally having a substituent;
ring B is a 6-membered ring optionally having 1 or 2
substituents selected from a halogen atom, a hydrocarbon group

25 optionally having substituent (s), amino optionally having
substituent (s), hydroxy optionally having a substituent and
mercapto optionally having a substituent; and
ring C is a 5-membered ring optionally having 1 or 2
substituents selected from a halogen atom, a hydrocarbon group

30 optionally having substituent (s), hydroxy optionally having a
substituent and a heterocyclic group optionally having
substituent (s) and the like are preferable, and particularly,
a compound wherein
R! is Ci-¢ alkyl, Cs-¢ cycloalkyl, Ceig aryl or mono-Ci_g

35 alkylamino;
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havi ng optionally hal ogenated Cl1_6 al kyl, C3_6
cycl oal kyl or optionally hal ogenat ed phenyl and the
i ke can be nentioned. [0082] 10 As conpound (1), the
conmpounds described in Exanples 1 to 39 are
specifically preferable. Particularly,

8,9 d|h drof ro[ 3, 2-c] pyrazol o[ 1, 5-a] pyridin-I-
yI ) e{snyal ]hg 3% bR’

N [R2- (QéebnytOBﬂgaGDMywnéﬁur@{@ﬂz-c]pyrazolo[I,5-a]pyr

I di % 115 yl)ethyl ]Jacet am de,
N-[2-(2-et hyl -8, 9-di hydr of uro[ 3, 2- c] pyrazol o[ 1, 5-a] pyr
i dimanp- ijr% aeﬁh]?fi?rﬂ'k[ﬂ’r@éaﬁﬁrﬁ @g@tionally having one Ci¢ alkyl;
'}F[II%RQZBF@I byl uﬁsy%sggg%{g%@feg%%ﬁe)?e&]rmazol o[ 1, 5- a] py
N- {£2np 2C (%lsr iaf PoBeTIRTERY Fing cordpPadohar 918, 2ecatdFgent
| O[S%’léct&l Bk Oy Iy Y ]a?]gﬁylobﬁggﬁﬁlnﬂydﬁav1n 1 to 3 halogen

1,6,7, 8- tetrahydro- F#cycl ent a[ d] furo[2 bL
r, da,tﬁmg,_ Sg)) Ceishwaﬁéékélmad@ 6-10 aryl optlonally aving 1
N- [2- 6 1ndy 5B Ledghahydr o- ZFLcycIopenta[d]furo[2,3-b]py
ridin-8- 2 | ) et hyl ] propanani de,
% P2 t7-Phe P-%??ydlhydrofuro[z 3-e]inidazo[ 1, 2- a] pyr
I dixpy- 8s @I&r@mhyl]acetan1de
N-[2-(2- ghenyl 9-di hydr of uro[ 3, 2-c] pyrazol o[ 1, 5- a] py

i“n=F - I§/I‘§r§thyl]acetamde 30

N- [k (2-et hod 88, ndli hydr of ur o 3, 2- ¢] pyrazol o[ 1, 5- a] pyr
idin-1- yl)prop acetam de, and sal t hereof are
pr éﬁe?ﬁb%’{eg.rp[NOOé%% t&f i%%ﬁreo?r%g?ﬁp%’ﬁfﬁd (1), for
sxgmplie] a pharnacologically acceptable sal t and t he
i ke are_used 35 18X ani c
base, o BHTEIAPLR GRIRATS Tasometyil o it { B oo s
I noegansentaed thy Bhsdormwidéd organic acid, a salt wth
baﬁpg ﬁL acidic amino acid and the |ike can be

8R&d. Preferable exanpl es of salts with
i norgani c base inclgde alkali nmetal salt such as

sod|un1 It t assijum sal t and he i ke, [al kaline
. (CH$ \sﬂjh R ?%b% nexw'um sal t
ni umal t

ear chrhs calgi=um
an®.t e, and pal uni num

20
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and the like. Preferable exanples of salts with

organi c base include salts with trinethylam ne,
triethylam ne, pyridine, picoline, 2,6-1utidine,

et hanol am ne, di et hanol am ne, to triethanol am ne,

cycl ohexyl am ne, dicycl ohexylam ne, N, N -

dibﬁﬁ%x et hyl enedi am ne and the like. Preferable
exanples of salts with inorganic acid include salts

wi tHherpdr oehicoCrciacisd def ety dbroblie adovd meittioped ring C,

acighqg s¥hiurd wmael dhrPRASRhOMG acbsk, and the jlikke.
Preferabl e exanpl es of salts with organlc acid is

i ncl ude BAFHiSUARERY £ Gr RPEPAEID Whatet] & ak§ di-s alkyl, Cs-g

ts idJ ek opget icg.,, aghd, opht Qaua,pa@dlqo,fmy £ B&irdgen atom;
oxal,i ¢ acid, tartaric aC| eic acid, citric acid,
sucti if @ AYPEOIRmITENach diS Liethhfeddl Fonis 2asiembered ring

benzenegubdioning1a¢i kh1dgehotdienesubfgni cc, acdghi1apdifher
i ke. Preferable exanples of salts wi th basic 20 anino

aci PTARHtde @&P@%ﬂ%etdhpa?rgﬂm AEd FR&sild&e thibenper-ioned.

andoosbe Ilke and preferable exanples of salts with
artlc aci d,

aci di c a aC|g clude salts MA§g
Yl ut ani c c?OEPSHH {FS FRR eSompPupfie &8sy PEed 'sn Examples 1 to
\ phaimaeeuipazﬁlfhyamwbabfﬁoml trdix ipueéd ergbl e.

es_t und I as a. bas]
funct|02%1§é$§ﬁ8r¥£ FPga%F%%pkﬁbFéﬁﬁ?‘ﬁébid

suqh.ashyhyﬁmnehhdmAc aC|d hydrobrom c acid, nitric

! f ag! Qi id an
&P & %; R of%é%igg a%g: sugh 15%8? Lpacﬁépyf”iull“
phnﬁabthyk&aa¢tamuﬁaxlc acid, tartaric acid, maleic

c citr n th If
o 2p ot A L A B et e ke (s hg a1
theﬂésthmhhnx@@n@®uhﬁ (1) has an acidic functlona
| | | 'din—-1-—
o2 e TR R SR 2 R 20 PR P B dsainn
salvlg esuchl acgsapadiei um sal t, nagne3|un1salt and t he

4 Kﬁ{zaﬁfm(&lﬂf‘lﬁ@%émet%?l?néj d ggh#r?%ﬁfur% 3 roﬁgigé@&o[l 5-

production net hods of Conpoun are descri
th@JP@F%@MrﬁgylTWénﬁﬁQQQE@WGWrnethods of conpound (I1")

ar - [Qn@i C@@”% EQI:}; ?ooéH—%@'QQH&gta([ldeuJ?oT?% blpyridin-8-

follown npounds I1) - (LCIl) include sa
t hete8Fhyldscehansdtt, for exanple, one similar to the

sahi-(of (1,6,7, 8- tetrahydro-2H-cyclopenta [d] furo[2,3-b]lpyridin-8-

25 yl)ethyl]lpropanamide,
N—[Z—(7—phenyl—l,2—dihydrofuro[2,3~e]imidazo[l,Z—a]pyridin—8~
yvl)ethyllacetamide,
N-[2-(2-phenyl-8, 9-dihydrofuro[3, 2-clpyrazololl, 5-alpyridin-1-
yl)ethyl]acetamide,

30 N-[2-(2-ethyl-8,9-dihydrofuro{3,2-clpyrazolol[l,5-alpyridin-1-
yl)propyllacetamide, and salts thereof are preferable.
[0083]

As a salt of compound (I), for example, a

pharmacologically acceptable salt and the like are used. For

35 example, a salt with inorganic base, a salt with organic base,
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conmpound (I) and the |ike are used. The conpound
obtai ned in each step can be directly used as a
reaction m xture or a crude product for the next
reaction. io It can be isolated froma reaction
m xture according to a conventional nethod, and can be

easA' ls)élEurJ.’Jl'{. qgopé(argic %SF?; ag is%'ﬂt neans o%?glbicas cid, a salt
recrystaIleatlon, istiTTation, chromatography and
t hevithkbasftherr eatdiorrdoheiss! pheértdef lake cdowe mentioned.

bel %fe@@@feeiee&amﬁef%%h fggyy@%tﬁf shdecorpound ;i 8; as.
I'n the h a

defined above. ormul as, R4adk are eac
hyrldgén Betorh salhyicdcar bartigrmoeplt opeitanaiuny shavi s the

SUbSitel USMEL{1SheOL o A N &8 PCYLlt Gulh QP <2 9PtiPnahky
havi ng substi t uent Rsa-50 are each a hydrogen

S),
at d?ﬁg@ﬁséufh)ﬁ@ﬁécalﬁ‘édﬂleglléh%r opdi ehEinmha¥} g ammonium salt
subsid tHeNt (@), RQrérhs1a Hakggen At QHlt:@WQt}% ngg%i)&gbase

are each a carbon atomor_a nitrogen atom [ o

Fr ofieagSafiss el te diniegt sl aiany| sl byl apingg| peRidine,
usesh cof Oke | 16 6PI REUEIHO N PRINAS1 8, CRRRALRSH Ldi}e, t he
foll owi ng 25 solvents are specifically used, ,

B COHGIFRINWEMRRR 0| Y BORER BT MPepr SaTdrRe sy FiHgnol N -

t erdidedtyl ettlycohodiardnd Lhe drekeirt hepsere3®1di 8kdiies of
et her,, dijsopropyl ether, diphenyl ether

t et 3Ty dFoFurd?r9Ine oxkanac s sailhat Wty vREReh g c acid,
t henydriseromircomaidc tiydiecashignsulbenzeneid, phosphoric dacid
chl orobenzene, toluene, xylene and the_]ike _saturated .
P (P AP B aohe Er S SHEMOR R e SaAL he™ PR U doid
amidesnde Njdtdi wethyidrel oeadide, abkiN-diaret hyt wicathamaastic
hex(_jacry;jth%/ll1 hos horidc t.riam de aad t he .l

1 acl

i ke, . ,
hal ‘ogenat e ahy rocaﬂbgﬁgérﬁfcﬁq% fo?%ﬁnﬁ?h%ﬁ%g’ tartaric acid,

chlmelef oragidgarhbonid efcide hdwrdidéc dgizi, detid ecradet hane

ar“%éfggnéédﬁ%onic acid, benzenesulfonic acid, p-toluenesulfonic
acid and the like. Preferable examples of salts with basic

20 amino acid include salts with arginine, lysine, ornithine and
the like, and preferable examples of salts with acidic amino
acid include salts with aspartic acid, glutamic acid and the
like. Of these, a pharmaceutically acceptable salt is
preferable. Examples thereof when compound (I) has a basic

25 functional group include salts with inorganic acid such as
hydrochloric acid, hydrobromic acid, nitric acid, sulfuric
acid, phosphoric acid and the like, and salts with organic
acid such as acetic acid, phthalic acid, fumaric acid,
tartaric acid, maleic acid, citric acid, succinic acid,

30 methanesulfonic acid, p-toluenesulfonic acid and the like.
Examples thereof when compound (I) has an acidic functional
group include alkali metal salts such as sodium salt,
potassium salt and the like, alkaline earth metal salts such
as calcium salt, magnesium salt and the like, ammonium salt

35 and the like.
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nitriles: acetonitrile, propionitrile and the Iike

sul foxides: io dinethyl sulfoxide and the |ike

aromati c organi c bases: pyridine, lutidine and the

i ke acid anhydrides: acetic anhydride and the |ike

Is organic acids: formc acid, acetic acid, propionic
aci% 3& i fl uoroacetic acid, nethanesulfonic acid and

t he %P} inorganic acids: sulfuric acid and the Iike

20 est er®ie pethydtiacenatiedsebhytorgoetdt €]) butyflescribed in

otone ST iha® TR or ERErES R REP R ERpRELL Y are
r ecineédo@s trabiplsss off cotmubdsélland deaci di fyi ng
?gent used 01146 PEodNALIAan (PRl hods; of commoUnd cs

), th ow ng "bases are specifically used.
i ndihgageic basdde sadf uridry draxilde, opotEgsilam to the salt of

hydpaxbdes (Ronesism hygds oxidgsand 30 the like basic
salts: sodi um carbonate, potassium carbonate, cesium

car bonat®e cempinghrbhrbrthte, cxBdishAP Tt bgedirectly used

carRopat e Andnt e AL 0r0L JBNIde BRSESEt $Dr the next reaction.
triethyl am ne, diisopropylethylamne, tributyl am ne,

144 TEyepnhex B et Fesch I afi he eapy# PiMHE LU fitaqfording.-to a

di RehhyhEnRPXEdhad, Nend Nt Bk nBidivhapiiti Nikd by a

N- et hyl pi peri di ne, N—nethylpgrrqlldlne, o ,
N_ﬁ@pﬁpqﬁﬁﬂnpﬁ%nglﬁg;hlég_recrys allization, distillation,

di @hg&h&ﬂtﬁ;&a{)ﬂ_\{ %[rizza] ﬂz:ﬁznpﬂwe,

1, 4-di azabi cycl o] 2. 2. 2] octane, s _

1, 8- di aZabi E%%‘F‘bl[%l. E.CB%IPGF- (HEEE_hETanT PHe DLRE A"

3l ka¥hdegibol of the compound is as defined above. In the

R4a—4k

formulas, are each a hydrogen atom, a hydrocarbon group

optionally having substituent(s) or a heterocyclic group

R*7° are each a hydrogen

optionally having substituent (s),
atom or a hydrocarbon group optionally having substituent (s),

20 Y is a halogen atom, and Xf and Xg are each a carbon atom or a

nitrogen atom.
[0085]

From among those recited as examples of the solvents used
for the production methods of compound (I), the following

25 solvents are specifically used.
alcohols:
methanol, ethanol, l-propanol, 2-propanol, tert-butyl alcchcl
and the like
ethers:

30 diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the like
aromatic hydrocarbons:
benzene, chlorobenzene, toluene, xylene and the like
saturated hydrocarbons:

35 cyclohexane, hexane and the like
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sodi um et hoxi de, sodi um et hoxi de, potassi um
tert-butoxide and the like alkali netal hydrides: io
sodi um hydri de, potassium hydride and the |like netal

am des: sodium anmi de, |ithiumdiisopropylan de,
l'ithium hexanethyl disilazide and the |ike organic
[ithi.uns: 15 nmethyllithium n-butyllithium

SeCI%qufllthlun] tert- butyllithiumand the like
[ 008 F-dEnetrh yvdifongart ives eNr ol itetihabaestampies of the

aCi}Qexaﬁ%b?\r%ﬁ%toﬁﬁHég% ft? rf&’k?e BBQde?é QR Met hods of

conpoun

owi ng acid catal ysts are

spewilogeadtad hgddocdnpongani ¢ aci ds: hydrochl oric acid,
%yl5f€hh8r5ﬁ%ﬂﬁanggiﬁﬂfﬁrgfbfh Igﬁgﬁgyrfgprgchf5¥fée, 1,2-

phosphoric acid

Ke organic acids: 25acetic

acidchipre¢tigneaeed itheaéi¥e oxalic acid, phthalic
acighe sfupmric acid, tartaric acid, mal ei ¢ aci d,
citric acid, succinic acid, met hanesul f oni ¢ aC|d

p- tasletienesi feonPECRicnd £ r1 19 aasnpherSidief oni ¢ aci d and
thqﬂhggglggyns acid: 30 boron trifluoride ether

ggle zi nc iodide, anhydrous alum num chl ori de,

shel AHEERDEdethankyEr ous iron chloride and

themkh@@l&QQQﬁ&lEWKHBé@nDng those recited as exanpl es
of the hal ogenating 35 agents used for the production

nethgds-ot ginfd 3 EPE e %85 f ol | owi ng hal ogenati ng

agenh@_aﬁﬁyﬁﬁ@@bflcally used. phosphorus hali de:

pho horus trjchlori p horus oxychl ori de,
dmtf“ae{1 ]beﬁ

of LPYSERERCHE

osphorus tribrom de,

_QhQ&@bﬁEUSadﬂdd odide and 5 the |ike succinim des:

20

25

30

35

formic acid, acetic acid, propionic acid, trifluorocacetic acid,
methanesulfonic acid and the like

inorganic acids:

sulfuric acid and the like

esters:

methyl acetate, ethyl acetate, butyl acetate and the like
ketones:

acetone, methyl ethyl ketone and the like

[0086]

From amecng those recited as examples of the base and
deacidifying agent used for the production methods of compound
(I), the following bases are specifically used.
inorganic bases:
sodium hydroxide, potassium hydroxide, magnesium hydroxide and
the like
basic salts:
sodium carbonate, potassium carbonate, cesium carbonate,
calcium carbonate, sodium hydrogen carbonate and the like
organic bases:

triethylamine, diisopropylethylamine, tributylamine,
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br onosucci ni m de, iodosuccinimde and the |ike

hal ogen: chlorine, bromne, iodine, iodine fluoride,
iodine chloride 10 and the |Iike [0089] From anbng
those recited as exanples of the netal catalysts used
for the production nethods of conmpound (1), the

fol |.ow .al tal.ysts_ar.e.specifi. y used. 15
S e S e T

t etdigkicsy1aniplbenyl ghes pii, Nedped thadrui{i®e, N-methylpiperidine,
bi s{tri i Ng). ' 1.)..chlori de,

di c anlrtg @;%{r??g(?ﬁ%'pﬁo@%ﬁyﬁg)bggil(%lal&edn% 1ogl), 20

t risidrberadicildededcet ey padl FadiianePOpyciod 222 . 2] octane,

hi s digheniRhespn nody Ly Jindaoaphiy kheal iadi un(11)
chloride, conplex of palladiun(ll) acetate and 1,1'-

bi stedrphehyix3Resphi no)ferrocene, and the |ike nicke

ConRRUNA: medh k@bt Akdodi b | Y hphgsRhisaelRitekel 6oxide andg
blgéérlethylphosphlne)nlckel(ll) chl ori de,
bi r Lpkenyl phosphi ne) ni ckel (11) chloride and the

|'i k@ xali Doghym ﬁg&PﬂMﬁ@i . .
tris(triphenylp osphlne)rhodlun(l%%% chl oride and the
10 1&09180 REPpEr . SRR RGEper dés %Uﬁber(ll)
chierbdeamtdst.he i ke [0090] From anong those recited
as exanples of the reducing agents used for the

pr GRFEER o ey ndUS 0 ELhFRFRBY (#9199 hé 1 HB8TF o | owi ng
r eduiscbngtiagentss1ateiespagi fiecakky used. 46 net al

hydri de; alum.num hydride, diisobutylalum num hydri de,
triBIEPEi W EHYETi de and the like netal hydride
gconmeiaxy] Coiamn dn -8ty i tim ey apebasedy d i tigieym, s edtthn

A UG II L gep gy um bor ohvari de. TTthium
[0087]

From among those recited as examples of the acid
catalysts used for the production methods of compound (I), the

20 following acid catalysts are specifically used.
inorganic acids:
hydrochloric acid, sulfuric acid, nitric acid, hydrobromic
acid, phosphoric acid and the like
organic acids:

25 acetic acid, trifluorocacetic acid, oxalic acid, phthalic acid,
fumaric acid, tartaric acid, maleic acid, citric acid,
succinic acid, methanesulfonic acid, p-toluenesulfonic acid,
l0-camphorsulfonic acid and the like
Lewis acid:

30 boron trifluoride ether complex, zinc iodide, anhydrous
aluminum chloride, anhydrous zinc chloride, anhydrous iron
chioride and the like
[0088]

From among those recited as examples of the halogenating

35 agents used for the production methods of compound (I), the
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borane conpl ex: borane tetrahydrofuran conpl ex, borane
di methyl sulfide conplex and the like 10

al kyl boranes: thexyl borane, disianyl borane and the
like metals: zinc, alumnum tin, iron and the |ike
(Reactlon 01) 1s [0091] OM ORO ORS " am nation

O 5 C PR eeh e et e Lok Basiflsr 143 e

cordesphtron hedid®& x1 t Xd + Y ~ "XI ~XC NH o Xtl,

- ek (L, (M4l Olifanta, X6 Nprodthorus

47 R SI RSbRxRSe 40 Roe

Rs eROCRSEEPTr e, Rhebrhebss i tuitireni®od phaspheyus( kxjiodide and
(Sidpd atlkon) | Xe ring closure siR-RXR5 Xc Y %& B Xc
0 R Xd- -

succinimides:

bromosuccinimide, iodosuccinimide and the like

halogen:

chlorine, bromine, iodine, iodine fluoride, iodine chloride
10 and the like

[0089]

From among those recited as examples of the metal
catalysts used for the production methods of compound (I), the
following metal catalysts are specifically used.

15 palladium compound:
palladium(II) acetate,
tetrakis (triphenylphosphine)palladium(0),
bis(triphenylphosphine)palladium(II) chloxride,
dichlorobis(triethylphosphine)palladium(IT),
20 tris(dibenzylideneacetone)dipalladium(0), [2,2'-~
bis {(diphenylphosphino)-1,1’ -binaphthyllpalladium(II) chloride,
complex of palladium(II) acetate and 1,1'-
bis (diphenylphosphino)ferrocene, and the like
nickel compound:
25 tetrakis(triphenylphosphine)nickel (0),
bis(triethylphosphine)nickel (II) chloride,
bis (triphenylphosphine)nickel {II) chloride and the like
rhodium compound:
tris(triphenylphosphine)rhodium(III) chloride and the like
30 copper compound:
copper oxide, copper(II) chloride and the like
[0090]

From among those recited as examples of the reducing

agents used for the production methods of compound (I), the

35 following reducing agents are specifically used.
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Xc (IX) (Xp WIIl halogenation Rs Rf R4 Roe R' Rea RR
R~ R\J-(/Rea 0 A SiRORX' Rbe A Bi ROR YR5 e condensa
h 0> se Re hydroxylation (XMlion SiIR R Rse '% XC
Xa-- Xc r (XYl) R4l (XV) RO1 (94111 R4. reduction
OSh condensation reduction (XVIl) R< R~ Rc Rod
oxim%%ta'h%ﬁi s} RSRSC~se reduction 0 A Si RBR'Rbe R<e
Xd-" 2 g R'* COZRSn R4f Ra (XIX) (XVII1) Roc
RoelR4pnR hRdcidee didkbputylAlShRirRhydrhdp cltosbwe/ltin

?Q)l? )%%%f%g)p‘t%‘%éﬁ 74;,0 §g:é)c X[ 6?)(841RA(?8 éeé 54é~ g%()
acylestl dvdylitle ®RoGilex1¢ompindHO CpzR ~ RSDIC H Y
3Cgbﬁﬁhﬁk%yaggﬂorohydride, sodium triacetoxyborohydride, sodium
borohydride, lithium aluminum hydride and the like
borane complex:
borane tetrahydrofuran complex, borane dimethyl sulfide
complex and the like
10 alkylboranes: .
thexylborane, disiamylborane and the like
metals:
zinc, aluminum, tin, iron and the like

(Reaction 01)

15 [0091]
o}
S OR®
A N === 4‘_’/“\ . (o] ORSa
0, amination o A R W condensation e
) — B N
xa:)Z;,N Xd:- N (BT E)—Re
X&  TNHp X Xl

(W) QD] (V-a) (Xe=C, Xa, Xb=N)

[0092]
A i ==
o " condensation d A
(B R® - -JXe
Xd‘:’J\ * Y/\ﬂ/ (B EE>—R‘"’
X~ NH, o Xd: =" Xbl3
Xe Xa
) Vi) (Vill-a) (Xb=C, Xa, Xe=N)
20 [0093]
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(XXI'T1) (XXM I XXM “cyclization p CpzRSx 0 s

i sonerization 0 HO CO2R esterification RO 0 R-0 YO
Ren NO A/~ CORR R N COORS Rae Ro \N N 00, Re Ra®
ReML (XXM) Q XVII) IxXVI) alkylation Y/ \CORs' VI
(XXI'x) R -QZC COs" Rs"'(QzZC OH __ decarboxyl ation OH
0 COZR~ cyc] i zatl on,, cQ,as (esterification) 0 n cGR
e ie Rb "RO RA Ro N COzRR ~ Ran (xxz)
cyclizat i 00) . ( Xo g&g{um&?ﬂ”‘é lgn cyclizatio

r edHTctxp on dé‘§gr boxyl at i ¥y {esder | q?;;lﬁ [ efigatsirono A srowere
redigeron (esterification)— 0 A O -Xe _- i)
decar boxyl at i on cydi zation ca, Re CQ COBRA 1 B Ryx‘x°
RO X -Xn R4 'N CO NW Ran R* Y RH (XX |-b) oo

(Xe, Xb, XC, Xe=C, XGN) (XXXVI) DWII1) [0095] —
RS R
R% R4 ::;\Sln
; ¢
hydroxylation SIRS;ZSCRM (::,) gggdensa- SIRSPRSCRSH

(X
Rde

=7 SCORS .
{k ? condensation

xviy

reduction

reduction

oxidation :
reduction

(XIX)

o A SIRSPRRS ring closure
R4s

oxidation o A
o XeT .
IB}1C; —R*
Xd - X5,

RM
(XXila) (Xa, Xb, Xe=C)

[0094]
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O OA 0 O condensation o eXer H xe ,- Ral

reduction xe. Rel Xtl, - HGC Xc Xo Xb xz , tlXC
Xb; Xtl,xc X R4l XRal (XXllc) (XXIl-d) (XXIl-e) s
[0096] 499 R CN Ao, ,Xe alkylation p~ Ho | .c; Xe

"Xc Xa Xd; % Xb Xe Gal) condensation (XXXXI)
(reduction) (isonerization) dehydration introduction

of (redugtion) nitritle (|sorrer|zat50n) carb hai n
R3 ( Ckby ™, extensi an)JRg\(@sQ) +-TREN Qo
(reduction) RCN o (isotterization) 0 Xe 0 Xe' C'

| Xd,' XemXe" Xtl; X-c &bXa Xtl; Xc XbXa Xe pow)
(XXXVITT) (XXXVIT-a) (nme1l) (XXXVII-Db) (me2) \cyan tcicg?zgtion
cyanation \ OOR OHR3 N geducti on %:xc B y

isomerization
esterification R0,

R0, o Réh
T~
re” N CORS

oKVl Yo}

VN
alkylation | Y~ COR™

(XXIX)
R5™O,C,
decarboxylation
cyclization (esterification)
(XXX) cyclization a0
decarboxylation
cyclization reduction ducki
. terificat reduction
?:ﬁ&?g:ylatm" (esterification) (esterification)
== 0
o_A . -
Q"\‘XE decarboxylation cyclization
(\?ll ] ::(E"\ -~
R4 X4 X xb. Xa
\Rdh
{(XXH-b) (Xa, Xb, Xd, Xe=C, Xc=N)
[0095]
=== 0
o_A N =
. A
Q\X[ ;/§<H oondensatlon OQ reduction OQ
Xd: Xb‘ H 'E'I'C '8'1'0
Xd - Xb z xa - Xb:
Xa
(XXll-c) (XXII-d) (XXll-e)
5 [0096]

49



OXe XIb' O' O ~Xc Xa T-XB b; Xa Xd;-~Xti X. Xc Xc
(V) (XXXI'X) (XLI) deca boxylation alkylation R3 O
al kylation e, 7 ic, Xd. Xc Xb Xa Xc (VII1) (XL)
[0097] Ra (cHZ)m 1 reduction R3 (CH ,)mcN 11 CN
(isomerization) NH o' Al p A (reduction) o A B Xe Xe
(alkylatlon) Xa R or ' Bi (C B(CXb X Xd- " _Xti

Xd; Xp Xc ' Xe Xc Xa QUL ) (XXXVI 1) (e, 2)
( XLNDYS, agyl ataik@dtiord ure 3 (isonerization) ~~~ R
( CH3) NS Iat|'ns|Q | 1 (reduction) B Xe
'C, XER Xd: -, Xb- Xa (1}x88€0098] 0 0 5 OR
conden@@“ on ~ condensation  (0XV)

(reduction)

CN

. . (isomerization) dehydration
introduction of (reduction)
nitrile {isomerization)
carbon chain
- RS (CHam-1 extension RS (CHam-1
== CN N ' cN  (reduction) N h
o RN (isomerization) © :
:'B\;XI 'C Xd(:B:,)I(b,(E\ 'B“IC‘
Xd: bl e P Xa XX
XXXV POOVII-a) (m=1) (XXXVikb) (m=2)
cyanation
cyanation
|
— R N
O/%D\
- Xe
(B
SN2
] (XXXIX) X
decarboxylation
alkylation
R® rL
S . — ~
da alkylation A
(B Xl&@ NG
Xd~-"_XblZ TGN
% Xa Xd: Xc, Xol3Z
Vi (XL)
[0097]
reduction
=== CN (isomerization)
oA (reduction)
"é\'xlef'd‘ (alkylation)
xa)z RN
OOXXVIIY eoXXvI)  (m=1, 2) KLy
acylation
ureation
(isomerization)
(alkylation)
(reduction)
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e; OR R3 (XLIV) XtI, NR3 X 0 A (XLV) O am dation
(B, \ Ixl 11 Xtl,""'r N NHz WNH2 SSR3 ( XLVI)
condensati on o reduction reduction (alkylation)

Q LVII) mel carbon chain extension) ., (alky ation)
cN dehydration A NHIY Yl \ ;e, ,B, s B, NHXd, R3
Xd " NR3 XtI,NR3 Rz Xc% Xc (L) (mel, 2) (XLI%
(XLVII1) acylation ureation 3 (alkylation) 0O

Yl -Doem8ial kylation / ----1 0 (CH2)m (VII)
(alkylation) (CH )s YYSYNR NR3 Xd-_NR3 Iz

Xa,-.N R3 c 0 RL (LI) 1, 2)eocycization
(LIT) (meL, 2) g;%%?n) cc(naénkapbnwmomw

Al ’
Xd -’ N R3
Xc

. L)

o A Yy | e
N o amidation
(8> .

:X—c’ %NHZ o]
3 . -
R® vy condensation o_A
LI N NH;
(8}

Xd - N R?

reduction reduction
(alkylation) (xuvi
carbon chain
extension) = o}
== reduction o . A
d A CHgm (alkylation) © A cN dehydration 0 . "
N N B -~ (B :
XN R ' N Xaeh R
“x& R? Xc ¢
L (m=1,2) (XLIX) XLV
acylation
ureation : o
alkylation
llaton P .
—— o R alkylam_)n -/—\- 0
o A Vi (alkylation) o} (CHgm
(CHm
- \N)J\R1 - -B\l \N)J\Ri
lz R3 |

{ B Nty
XA N R R Xa- . N*J\ R?
o3
o) R4

w  m=1,2 cyclization _
(alkylation) W (=2
o}
3
R (CHm_ )J\ 1

(l-a) (Xa, Xe=C, Xb=N, m=1, 2}

5 [0099]

Compound (II) can be produced according to a method known
per se, for example, the method described in Heterocycles, vol.
45, page 976 (1997), J. Heterocyclic Chem., vol. 8, page 57
(1971), J. Heterocyclic Chem., vol. 34, page 941 (1997) and

10 the like, or a method analogous thereto.
Compound (VI) can be produced according to a method known

per se, for example, the method described in Chem. Pharm.
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Rib xc Xb-Xa (l-a) (Xa, Xe=C. Xb=N, n¥l, 2) s [0099]
Conmpound (I'l) can be produced according to a nethod
known per se, for exanple, the nmethod described in
Het erocycl es, vol. 45, page 976 (1997), J.

Het erocyclic Chem, vol. 8, page 57 (1971), J.

He I
h@%ﬁ?;gﬁmgﬁ gahéFﬁ@dg%H%Igggggg%here?éyg%bﬁpound4%VI?age
can7be (prPdueed @ccaliengprt @ achnwichedakompws theretss,
f thod .d
i 1+ areosh G 098 S5 REbuATEh RegPEe, FACk Brgpda known
45 pepage, Dr6ekd@9F) ana netdoli descmdbed retlhbdahedron, vol.
5 t
doas e o Tt oa oo bS] A" 78 RACEIEPE (ipe®
me Tkt daldedoni, bedl | rﬂﬂem%édﬂén 18801). ang @&, lph@e 0803

(1 Tetr N 977 (1988
Te?‘%gh“é%rag‘tnal%gg\% s gg‘l'égaé:%éﬁg‘%%%é%?) afwd th)e i ke,

or a mldwduandal’dgeus edenet ér%mddaﬁ@ondéngcémmahod
(XL b4 g@p e P&f%‘i‘éﬁﬂl@c‘%‘ﬁédh@&&f) B8RO i n KOOWR

per se, for exa described in Synt'h. 1o
1o RATAUD - v 3101 - 280, page UBHD (1290D)angnahe Hetkei ker pmejhod

rretagggog@jgaltgggé;@othereto Conpound ( XXI V) can be
produced according to a nethod known per se,

exanpl e, CYROURBL BT VdleSt iNSe8TPAUTSL PERRERISH tEeﬁtmethOd

VOlknofld, pdage, 4465 e(x&QQfB amnd hbendd kescPived MBthBd-abddron
anal ogous thereto. nPound XLI“%% can_pe produced

acé6FHi ngtlo 41 nera95d 4 khovid Ofer 2 theot Vekafpl & Mt
Bethedogescihbedtd.n  Heterocycl es, vol. 45, page 976
(1997), W2004/100947, J. _Heter 9%5% 5%%& % od
page 57 ??E@?’f?daﬁ@ltlﬁé Fak e BFO‘g afET gaﬁ%laoé‘l? 3
t heneln. p&omReounsts cxbMple ( hk) mefRod besAeda), 10X V).
CTRINEE E R e S 1 PR
analleﬁgﬁckayd]J‘ier ehen. ,Wieh. tthe pagapdundS7Usethd nhehkike, or a
z%x% %Hacti | anal%f;o&gech%rrggem
Compounds (IV), (VII), (X-a), (X-b), (XIV), (XVII),
(XXIX), (XLIV) and (XLVI) can be produced according to a
method known per se, or a method analogous thereto.
When the compounds used in the explanation of the present
25 production methods are commercially available, such
commercially available products can also be used directly.
[0100]
Compound (III) can be produced by reacting compound (II)
with an amination reagent. Examples of the amination reagent
30 include o-mesitylenesulfonylhydroxylamine, o-(2,4-
dinitrophenyl)hydroxylamine, and a mixture therecf. These
reagents can be produced according to a method described in,
for example, J. Org. Chem., vol. 38, page 1238 (1973), J. Org.
Chem., vol. 68, page 7119 (2003) and the like, or a method

35 analogous thereto. The amination reagent is used in an amount

52



25 production nmethods are conmmercially avail able, such
comercially avail abl e products can al so be used
directly. [0100] Conpound (lII11) can be produced by
reacting conpound (lIl) wth an am nation reagent.
Exanples of the am nation reagent 30 include

esul f onyl hydr ox e,
d| Mt ?%% ?ilyl%) LI? oxy an?%eyéerg%gy aabr%u&t L% §ondr &dpots pexr !
Theseé of eagmmhsdcm )be mduemmcmsdammegaomwhod
desgcri-Bb for ex ol .
pagﬁ) rf%%b A(ﬁﬁ? Jso gpt 1né%t £o gEheICQgg(létlo\{l h?%%gthe
(26G03yemndi st hetl pdlaetlcuﬁalalyrétthg‘de@@saﬁah@g&ﬁjihte hegagttd on
Th [ r t
ab lft%g%&%é’t %%fogrmii, e|6 er g‘%lsy abolit n%y%gmléé %{heﬁs'
perartmapipt hoidreompounsd %@thratwllswr@@@rbmﬁd gmides,
ad\ﬁ%%g&?ao# %ﬁgdpﬁgafr d Higi 0.2 %Qh‘f%!éidés”%‘hh £ thge or

reacti vent 1S not partlcu ar |
| i ® mégedssdlgngt a@lem@ef rattthenlskprageepteiepie. While the

exaRl-e1 o8 YiHENT Sr AHCRASH BIGOBR! She €LRELS: ardl O9BIdIE to

hydrocar bons, saturated hydrocarbons, am des

Walb@géﬁ%ﬁedthyér@%%ﬁr@éﬁ% hiini Fest 0 Brs oxrafesahhy & he to
i ke Qr 3nl Vﬁ@%ﬂ%hvsé}ﬁpe&m?@flsa@@nw@ny e &l 150°C,

pr ef er abl reaction time varies dependi ng
on reéeraage L GQri@ §610sent to io be used, it is
genghghiy 10 min to 170 hr, preferably 1 hr to 80 hr.
The reaction tenperature i s enerally OC to 150C,

pr ef er abt§FPRBRdt 6V 89 CVE BRI FC ChRpb IRd PPY- H) AR fy and Xb
%€ drs al@a{)dé@naa&@sﬂogﬁgbé(apmdg%@ b % @bﬁdéﬂdaltﬁgﬁnreactlon
atons can be pro uce ondensati on reacti on

o BRI LR o V) o ABeraiianc of wbase:

, Bawampfslz@ml @8e Obadchenbase: mekgladreld lhﬁl’sganllcfashaseaﬂ,ts,
asic salts or ses i de and t he

T RESaRit ires | T g et BHOUTE artRpodreiterq go used
20 imokp freer abl gbatrout 0 1td) 200m@0, Ppr@fEpablpebolt NDI0 to
of c o nd I%l %OIO Ot(f‘o uonuq,]ld(ly%npfs Hsed |n d?{?l Jt.’? used in

2éfm)u pref er abf
5. @n mndauntp@rf dbowt 100 torfpowmed, (bptdferthiy arle:axtt i of nos 5.0

adya ta eo%llpg%f%rmg ?néjs ﬂg%a sﬁll\éeg%aéﬂ]%g Lo the

reac e (0] ven not par

li mﬁwedtagﬁdugﬂg asrfdmmed using a solvent inert to the reaction.
While the solvent is not particularly limited as long as the

25 reaction proceeds, for example, solvents such as alcohols,
ethers, aromatic hydrocarbons, saturated hydrocarbons, amides,
halogenated hydrocarbons, nitriles, sulfoxides and the like or
a mixed solvent thereof and the like are preferable. While the
reaction time varies depending on the reagent and solvent to

30 be used, it is generally 10 min to 50 hr, preferably 1 hr to
25 hr. The reaction temperature is generally -20°C to 150°C,
preferably 0°C to B80°C.
[0102]

Compound (VIII-a) wherein Xb is a carbon atom and Xa and

35 Xe are nitrogen atoms can be produced by a condensation
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25 reaction proceeds, for exanple, solvents such as

al cohols, ethers, aromatic hydrocarbons, saturated

hydr ocar bons, am des, hal ogenated hydrocarbons,
nitriles, sulfoxides and the Iike or a m xed sol vent
thereof and the like are preferable. Wiile the

SOl VBRE-Tb “Jo BE e T L ”a%@”gar%’”oé o VB ofsteg vio
hr ,isppe¢@riabky dmduntt of &ouir 0. The P2@awbl orpreferably about

t I f 0
L AR o AL
cardsent adromtandrodrtdnd cas béepareomiedr dgerhatorseran of a
?e Hpseduged, by & aﬁoregg%as QHc Hitlc ?ﬁSE?&ﬁcOEaQQQD%%QQC

VI") “and conpoun is used in an
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B8 Eroduced by subj ecting conpound (IX) to a
substi t Widmprunéatil)orani bd roonposmh dy XubjectiConmpoupmind (IX)

T .

(|Xﬁ usad)q@rgnnampudteof about 1.0 to 10 mol, preferably about
1.0 to 5 mol, per 1 mol of compound (IX). To promote the

25 reaction, the reaction can also be performed in the presence
of a base. Examples of the base include inorganic bases, basic
salts, organic bases, metal alkoxides, alkali metal hydrides,
metal amides, organic lithiums and the like. The base is used
in an amount of about 1.0 to 10 mol, preferably about 1.0 to

30 5.0 mol, per 1 mol of compound (IX). This reaction is
advantageously performed using a solvent inert to the reaction.
While the solvent is not particularly limited as long as the
reaction proceeds, for example, solvents such as ethers,
aromatic hydrocarbons, saturated hydrocarbons, amides,

35 halogenated hydrocarbons and the like or a mixed solvent
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25 reaction, the reaction can also be perforned in the
presence of a base. Exanples of the base include

i norgani ¢ bases, basic salts, organic bases, netal
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not nPa¥ tdCWharfdaction. While the solvent is not particularly

25 limited as long as the reaction proceeds, for example,
solvents such as alcohols, ethers, aromatic hydrocarbons,
saturated hydrocarbons, amides, halogenated hydrocarbons,
nitriles, sulfoxides and the like or a mixed solvent thereof
and the like are preferable. While the reaction time wvaries

30 depending on the reagent and solvent to be used, it is
generally 30 min to 48 hr, preferably 30 min to 5 hr. The
reaction temperature is generally -78°C to 200°C, preferably
-78°C to 150°C.
[0105]

35 Compound (XII) can be produced by subjecting compound
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25 limted as long as the reaction proceeds, for
exanpl e, solvents such as al cohols, ethers, aromatic
hydr ocar bons, saturated hydrocarbons, anides,
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the like or a mxed solvent thereof and the |ike are
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mol, preferably about 1.0 to 10 mol, per 1 mol of compound

25 (XII). To promote the reaction, the reaction can be performed
in the presence of a base. Examples of the base include
inorganic bases, basic salts and the like. This reaction is
advantageously performed without solvent or in a solvent inert
to the reaction. While the solvent i1s not particularly limited

30 as long as the reaction proceeds, for example, solvents such
as alcohols, ethers, aromatic hydrocarbons, saturated
hydrocarbons, amides, halocgenated hydrocarbons, nitriles,
sulfoxides, acid anhydrides, organic acids, inorganic acids,
water and the like or a mixed solvent thereof and the like are

35 preferable. While the reaction time varies depending on the
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25 (XIl') . To pronote the reaction, the reaction can

be perfornmed in the presence of a base. Exanpl es of

t he base include inorganic bases, basic salts and the
like. This reaction is advantageously perforned

wi thout solvent or in a solvent inert to the
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25 or a mixed solvent thereof and the like are preferable. While

the reaction time varies depending on the reagent and solvent
to be used, it is generally 10 min to 100 hr, preferably 30
min to 50 hr. The reaction temperature is -10°C to 250°C,
preferably 0°C to 150°C.

30 [0108]

Compound (XVI) can be produced by adding a water molecule
to compound (XV) in the presence of an acid catalyst. Examples
of the acid catalyst include inorganic acids, organic acids,
boron trifluoride ether complex and the like can be mentioned.

35 This reaction is advantageously performed using a solvent
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25 or a m xed solvent thereof and the like are
preferable. Wiile the reaction tine varies dependi ng
on the reagent and solvent to be used, it is
generally 10 min to 100 hr, preferably 30 mn to 50
hr. The reaction tenperature is -10C to 250C,
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the like. This reaction I's advantageous per ormed
uspﬁgrg s wépeam such as argon gas, nltrogen gas and the like.

This reaction is advantageously performed using a solvent
25 1inert to the reaction. While the solvent is not particularly
limited as long as the reaction proceeds, for example,
solvents such as ethers, saturated hydrocarbons, halogenated
hydrocarbons and the like and a mixed solvent thereof and the
like are preferable. While the reaction time varies depending
30 on the reagent and solvent to be used, it is generally 10 min
to 48 hr, preferably 30 min to 10 hr. The reaction temperature
is -78°C to 150°C, preferably -78°C to 50°C.
Examples of the oxidizing agent in the subsequent
oxidation reaction include organic peracids such as perbenzoic

35 acid, m-chloroperbenzoic acid, peracetic acid and the like,
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25 inert to the reaction. While the solvent is not
particularly limted as long as the reaction
proceeds, for exanple, solvents such as ethers,
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25 [0110]
Compound (XVITI) can be produced by condensing compound
(XITI) and compound (XVII) in the presence of a metal catalyst.
As the metal catalyst, various metal complexes having ligand
are used and, for example, palladium compound, nickel compound,
30 cobalt compound, copper compound, platinum compound and the
like can be mentioned. Among these, palladium compound, nickel
compound and copper compound are preferable. The compound
(XVII) is used in an amount of about 0.8 to 10 mol, preferably
about 1.0 to 3.0 mol, per 1 mol of compound (XIII). The metal

35 catalyst is used in an amount of about 0.000001 to 5 mol,
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r edoupowrd rEHEITorfa @ gedwetion reaction. Alternatively,

compound (XVIII) is subjected to a reduction reaction to give
25 compound (XIX), which is subjected to a different reduction
reaction to give compound (XVI). The reduction reaction is
performed according to a conventional method and generally
using a reducing agent. Examples of the reducing agent include
metal hydride, metal hydride complex compound, borane complex,
30 alkylboranes, diborane, metals, alkali metal (e.g., sodium,
lithium and the like)/liquid ammonia (Birch reduction) and the
like. The amount of the reducing agent to be used is
appropriately determined according to the kind of the reducing
agent. For example, metal hydride, metal hydride complex

35 compound, borane complex, alkylboranes or diborane is used in
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25 ammonium formate, triethylammonium formate, sodium phosphinate,
hydrazine and the like are used. The hydrogen source is used
in an amount of about 1.0 to 10 mol, preferably about 1.0 to
5.0 mol, per 1 mol of compound (XVIII) or compound (XIX). This
reaction is advantageously performed using a solvent inert to

30 the reaction. For example, solvents such as alcohols, ethers,
aromatic hydrocarbons, saturated hydrocarbons, amides,
halogenated hydrocarbons, esters, organic acids, water and the
like or a mixed solvent thereof and the like are preferable.

While the reaction time varies depending on the kind and

35 amount of the reducing agent or the activity and amount of the

61
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25 manganese dioxide, potassium permanganate and the like, leads
such as lead tetraacetate and the like, chromate such as
pyridinium chlorochromate, pyridinium dichromate and the like,
inorganic nitrogen compounds such as acyl nitrate, dinitrogen
tetroxide and the like, halogen compounds such as halogen, N-

30 bromosuccinimide (NBS), N-chlorosuccinimide (NCS) and the like,
sulfuryl chloride, chloramine T, oxygen, hydrogen peroxide and
the like can be mentioned. The oxidizing agent is used in an
amount of about 0.8 to 20 mol, preferably about 1.0 to 5.0 mol,
per 1 mol of compound (XVI). This reaction is advantageously

35 performed using a solvent inert to the reaction. While the
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25 the reaction time varies depending on the reagent and solvent
to be used, generally 10 min to 100 hr, preferably 30 min to
50 hr. The reaction temperature is -10°C to 250°C, preferably
0°C to 150°C.
[0114]

30 Compound (XXII-a) wherein Xa, Xb and Xe are each a carbon
atom can be produced by subjecting compound (XXI) to an
oxidation reaction. The oxidation reaction can be performed by
a method similar to the production method of compound (XX)
from compound (XVI).

35 [0115]
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preferably 30 mn to 50 hr. The reaction tenperature
is -10C to 250C, preferably O0C to 150C [0114] 30
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25 1,2-dihydroquinoline, phosphorus oxychloride, alkoxyacetylene
and the like, 2~halogenopyridinium salts such as 2-
chloromethylpyridinium iodide, 2-fluoro-l-methylpyridinium
iodide etc., and the like can be menticned. When the
condensation agent is used, the reaction is considered to

30 proceed via a reactive derivative of carboxylic acid. The
carboxylic acid, a salt thereof or a reactive derivative
thereof is generally used in an amount of about 1.0 to 5.0 mol,
preferably about 1.0 to 2.0 mol, per 1 mol of compound (XXIII).
This reaction is advantageously performed using a solvent

35 inert to the reaction. While the solvent is not particularly

64



25 1, 2-di hydroqui nol i ne, phosphorus oxychl ori de,

al koxyacetylene and the |ike, 2-hal ogenopyri di nium

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

2-fluoro-I-nethyl pyridinium iodide etc., and the like

can be nentioned When the condensation agent is
onsidered to SQ p%%ceed Vi

h t|on iS C

o adrbas i Roh i e RSl Pes e, i Satnyld
carsbﬂwhte samhdas aetsbalrts tdremaofic olnydacor:ealacbna;e saturated
derlvatlv there neral.l [ a i, Qf
bR b hogts iy LR N M B D diy BIRLRG
notsulﬁexld_esrmlaroma@cn’rpoglwdlq X¥Be$ )andTiths Yiéac bl on niiged

dv. 0 e d | 3si.ner . 1
eV RAE U LR PIIE LR, B8-%p P iEBle PPy BBiaic
64 dubsiteck ds Ireh@a%sl bhethrregettbiopr Gbeetrrctfion can be

IfSr ec?ql V%Hemr%lé% c@soﬁtah95§%1£rf?/@& %gent to remove

rocar ons, sat ate drocar bons
halté)@enavétp Wéﬁb@rmebénem fmet rEResion SyFteXi desmples of the

ar Qié%%&&%ﬂ%”b&e@@%%%lé@g e ghh ke Bised rBa?%%@ Salts,

sol vent thereof "and t [1ke are preferable. Wen an

Hciagigenis rseaneed |t§er élllé%lseﬂhb%ﬁ the reagitiogntinmgaries

re%&)bﬁ@l&@%nb%he PeIdRRIBLhd Bl bEnPIRSBRCEsL, at is
deaC|d|f g%fgent to remove the acidi c substance

fr(ﬁ‘ﬁn{aﬁé MéR <y SPeht BrEFpra’lnrh Rpen to 10 hr. The

deaCidi-f yh %@Q?Qéuf&%gu%ér@ﬁga@“cctQaﬁﬁﬁc tiﬁ%'f@rably 0°C
salts, 10 organic bases and the |ike.

re561|89<%|ne varies depending on the reagent and
solppafnkjto be used, it is generally 10 min to 50 hr,

preferably 30 min to 10 hr. The reaction te erature
s gener GTRPIE (506N e PEPAEFT G TP Tofc TR

[01(14&]\7 Gonmownde@%élthngamd@ﬁ prxcHigads byf rtaacaeamgiratlng
ound dehydratin
i iy BB o e L o Do LU BoRi e e
phq&mbphuanox¢athHmdhide,nha&mboyhﬁhqnyntaernghuSgene, N, N’ -
5 oL eRy I boa 1 e, A I Ra, *SaaruM A sl dgionyd
th.conph:ldehmrmdeesmrohai:eswofmuyt ehifrbdescetic anhydride

trifl uQ {1oaf%t | C f}xnh}égﬁlgéj%tl% a%gnec llSkSS qu)bgﬂtanfu&t of

dehygra i ng ‘agen i'm-an’ anount
t 0 ab000 hod ,topiédemadl, ypaeinnablyoabmutloeontn,109emonJ per 1

”kaﬁfo%QQB&%Qﬂd(?QQGy.'qﬂf% ESQ&Eiéﬁ‘iESaé¥BH%Q5®Q§QH§'y

25 performed without solvent or in a solvent inert to the
reaction. While the solvent is not particularly limited as
long as the reaction proceeds, solvents such as ethers,
aromatic hydrocarbons, saturated hydrocarbons, halogenated
hydrocarbons, nitriles and the like or a mixed solvent thereof

30 and the like are preferable. When an acidic substance is
released by the reaction, the reaction can be performed in the
presence of a deacidifying agent to remove the acidic
substance from the reaction system. Examples of the
deacidifying agent include inorganic bases, basic salts,

35 organic bases and the like. While the reaction time varies
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esterification. The isomerization reaction can be performed by
a heat treatment or a reaction using an acidic substance.

25 Examples of the acidic substance include inorganic acids,
organic acids, boron trifluoride ether complex and the like.
The amount of the acidic substance to be used is about 0.01 to
100 mol, preferably about 0.01 to 5.0 mol, per 1 mol of
compound (XXVII). This reaction is advantageously performed

30 without solvent or in a solvent inert to the reaction. While
the solvent is not particularly limited as long as the
reaction proceeds, for example, solvents such as alcohols,
ethers, aromatic hydrocarbons, saturated hydrocarbons, amides,
halogenated hydrocarbons, water and the like or a mixed

35 solvent thereof and the like are preferable. When alcohol is
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ol CBRoT S TG her e TP oRRtS € RY MDA oo S Sht fr At bFoLvent

hy drobarizeas, ianidesperdblyogdénatredohylpf ovar Iporseraidiyeso

and.the |j ke or m xed .3s sol vent thereof and the. .,

P REDar® T OF or AQFer o ianal GBI P5° Kb ATRBH- b g10°C €0

solxvert,, panfesttdri Fileat tonlF®act iTan estdritfheasiodvertction

us e S t. to,l LZad d QR £q

e Eer R RSy SR AU | Bnl SUREL AL AoEioH AR £a.

r edgéhen drdasol Kerst (Coordrs dsebzpdnimestgbridealipyrvo vol.

m Bt 0,100 b, s prefher ahly; 39 gopidry 8:24adun £hl6,

reacti %%1% errger atﬁi% 'S glener a?ﬁ/ -yt10C tc-:cl)I!E[HZOOC?a or @

19r @eghadblanaleoais ¢he56t>- The esterification reaction

is[ggggprned by, for exanple, the nmethod described in

4th Ed.” Ji kken Kagaku Koza (Courses in Experinental ,

Chemi st rGompovptl . (XXX camdess PA3dB2eq PReaThelivégfion reaction

Sogicety, JapRRyEd)) wifh £ L0kEiHAddanaddeudsted by the

theret&ﬁgﬁnbllg],Cbnpgtnd (XﬁX)ﬁgan be produced b¥1§h ,

al KprattonXXéattitiheoPreufsGuRtl 3 RGPt | )Thi fh<gh halide is

Bl kpbahal ide ahepsesgnteduby .bheo four fuha §refeXhbi f ddoet

presence of a_base. The_ alkyl halide is is used in an

amsuft “of1%B8ht RS 1t BoAott rorPoHe Erdbf § -abbta™PSpot the

t gb$@g npAclu@@{ i%oﬂ'@éﬂni@f bz%limgbﬁgicé >%$\1|tlsl )@rdﬁ)ﬁ&ﬁDb&ﬁeé}f

t he ase i n¢lude inorganic ses, . basic, salts,

or GEHPL BACELICS AP 1 ROA d T Lieal I bk qirites and the

hydrikdes Theebade dri desd and ahhemodritkef dhwmuthase ts 20sedl,

in an_a nt of about 1. o 20 nol,. 20, preferab

AnGaPE At 00 8ot oD thef- 4 ST BT doRRbUTG CTRRAT 1)
TRKSIIBact Tlors ireaatdiv@ntiagedusitageens by med fusnead) wing a

solvent inert to the reaction. Qﬂyfeet%hqygplv nt_is

not™° E%? iﬁﬁff%r?? ﬁqenf?%%F%ﬁg'long as e rggg i%ﬁ]nOt

pr peeetlsylardy 1axianpl es bolyest shsuchkcasornl wolvekss, for
et%%&%phgr%gﬁgéﬁis such as alcohols, ethers, aromatic
25 hydrocarbons, saturated hydrocarbons, amides, halogenated
hydrocarbons, nitriles, sulfoxides, ketones, aromatic organic
bases and the like or a mixed solvent thereof and the like are
preferable. While the reaction time varies depending on the
reagent and solvent to be used, it is generally 10 min to 100
30 hr, preferably 30 min to 24 hr. The reaction temperature is
generally -20°C to 200°C, preferably -10°C to 150°C.
[0120]
Compound (XXXI) can be produced by subjecting compound

(XXX) to a cyclization reaction in the presence of a base.

35 Examples of the base include metal alkoxides, alkali metal
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25 hydrocarbons, saturated hydrocarbons, am des,

hal ogenated hydrocarbons, nitriles, sulfoxides,

ket ones, aromatic organic bases and the like or a

m xed solvent thereof and the |ike are preferable.
While the reaction tinme varies depending on the

re nt . and 8 Ivent ak9 be it nerally 1

o%%gﬁ %eos’hr gpr eafner apl ' y %%e ll]i 0 21}6%% he® r'eact l%nan
t erpenat \fe abgut Jen@pal ty 2020CL ¢ @rzﬁeﬁblpm @foentab(l) y01 to 5.0
B Qo] 20RO OU) 2508, P GfliGE

by subjecting conpoun 0 a cy |zat|on

r eadkpoidd mayhee mrepence of raaplbisw. meBzl EwalrpHes with, for

basee, | BekH ahaglkaxides, jakkali ¢iRt 8bacbiln syst

% %?IC rna\ta‘%!Iao %esaand the9§?ke The base is used
i naaﬁ u%ﬁﬁaun’-fhl@f rapotor) igoadvansagecyly, peirépErethluging a
ab%HﬁintO]LnEBPt 5%d thgokeacpﬁronl Wl 19f 160 @B@.Uggt (Mt

In addition, a netal al koxide may be prepared %%
re@éfF%&P%@éﬂ&l14ﬂH§ﬁﬁdé§ nohastgre §eé§%&ﬁﬂ @rofeehandrr

et bapab1 andoitendd Kkechnad hA bR, @BhSYS] eamomaeﬂc used.
This reaction is advant ageously perforned usi ng

180 YERPCATREPE tf@ttuﬁét?%alatqr@ﬁarwsvea%lh%e%mh@éﬁ?ewed

NOthyaB&EdriveHk Ardwi okt £d ASmhONY AFah 1€ HRRAG LAA the like
proceeds, for _exanpl e, sol vents such as al cohol s

et R&r &, Mizednse Thito CRGEF DT APBoRRS 144R U7 5k dFeferable. While

hy@h@Cﬁéebﬁf:ESn eifcdesribal egenated onhyds Ofeasrgléams;md solvent
squOX|des aromati ¢ organi ¢ _bases a

n
i R8PS GIopint Lt e BEPSEEA 8 THkgoarto gha GraEPEbLy’ 3

Wihg td e reactrhenréddm ovatélserdepeddingeaBrihe, -20°C to
rea%ent and_solvent_ to be used, it is generally 10

96:1@65ﬁFabﬁVe?é}§Bl§5%6 is mnto 24 hr. The
regot2on tenperature is generally -20C to 200C,

prefera 0C to ound ( be
pr oduce?%‘?ogrﬁ%j %%ggr%é npou%OW¥ bjec)cmg colipound
dedaxbbmykahidﬁbambaxylawaodTheadEnarbdMyiabnenbéxylatlon
229%85' on,can. be, pertor e bazy em%}o'&o né&‘r‘l’m PeE, 38

o &1analogéhs PHefetd and or “exa €, ’nE%h d
us magh@m anatoghws shbstamcandor far rfeiatmpbleanaln@gbus using an
th e e Examl.gs
thgggégﬁ%%BSE%gtaﬁge |Hgﬁmgp ggn?%ea0|dshgoF%%#ﬁge
acicds bﬂumephgoqu<e_Eﬂ¢mpLg§|gfcthe acidic substance include

inorganic acids, organic acids and the 1like. The acidic

25 substance is used in an amount of about 0.0001 to 20 mol,
preferably about 0.01 to 5.0 mol, per 1 mol of compound (XXXTI).
This reaction is advantageously performed without solvent or
in a solvent inert to the reaction. While the solvent is not
particularly limited as long as the reaction proceeds, for

30 example, solvents such as alcohols, ethers, aromatic
hydrocarbons, saturated hydrocarbons, amides, halogenated
hydrocarbons, sulfoxides, organic acids, inorganic acids,
water and the like or a mixed solvent thereof and the like are
preferable. While the reaction time varies depending on the

35 reagent and solvent to be used, it is generally 10 min to 200
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25 substance is used in an anmount of about 0.0001 to
20 nol, preferably about 0.01 to 5.0 nol, per 1 nol

of conpound (XXXI). This reaction is advantageously
performed w thout solvent or in a solvent inert to the
reaction Wil e the solvent is not particularly

a t.he rea [ ey oceeds .
I é’reg%rl%ggt ggéi‘}é}] 8s a(i &Bhol 'd° &F ?fétrlson gre% a}tél te 18
hydgeamebpﬁsrc sied woated drygde paarb o toald ahes,
hal Tl ted hydrocarbons, sulfoxides, organic acids,
i norganrc acids, water and the like or a m xed
sol vent Cdmrcemﬁ K iHe Fakeeapeodprasf byabliaechng ecompound

tbhe )E)Sﬁven %8 ne§egglpl%?1dl g, 0 ?Fy @tl%@l. Egggﬁ% can be

and I'S genera 10 mn to
68 e fopmed éryabl lye‘aﬁbdnsnmtubarm@’ hhe PHodurkbhet |H®ﬁh0d Of
C)
LSRRRPUS S SERETELYOF LOLEEPE, cRUBlELTiO0 an ve
Sum@@.upﬁ@ ormpbleeting Cxpeund téSXFéIIrIédG@t@dwcllzatlon

reagtd QRon e tﬁ@d}%‘féée%%er gact iRRecannbecyPeres iR o-ddtion
a method simlar to the production nmethod of conpound

XD PeopeEioTped nely (aXWFFmd CHHpeuie CRO®FIdUCkAOpgrethod
pr ogdticedobyn S URKRES | NDrCoBRAUNM (X! | fodfiids (XXXII) and

cyclization reaction in.the presence of a base. The

cycPZafT brlreeséri Bn o Rarishe PETSeRedt®y LTnBetHbdre

Si My@ogt® dspr Q@@ét@@lﬁ?écr@@ p@cﬁd&,‘éﬁ'ﬁgﬂé\ﬂ HXAKl dhereof.
from conmpound ( XXX). npounds 5? andb%éXXXI I I)(
whethsi §s &lfolrcaps%n.-@ea&thylar%gb orgrdpyf i Tgrecxample,
hydregestRE@ MescaiBeeshenthimd U@kpérodu@akeszt@ra fobﬂisses in
thereof. The esterification reaction cgnP?b1 fﬂ?ﬁ}?r gr ned

by, BT LBRRI EPCHES ' - P hod “deBe¥Thé emical
Ji ké@jielﬁgg@f(LUaﬁ@ﬂaEc{ Gqubses mdthoEX@ﬁlld@enbathereto Compound

t I (Th
Sochuy- B itBain ety "0y R Tl Koo dhlbgone tHEPeFbom 20
Compounrda f24cgeh) awdmeroennbé(q;ro)&bced(dayamdbj(ectam@ eanpound
d., X . it

% oEhR3D B5F A BRER Ty BB U 200t oC) (g Roeylation
decardoaiyh atdrober pactdmed Thea atea:aodbosaydlahrotp the

t he f d t
b QR br e LR BA ot CORBSENA ORI | ) PPy Beisel )
( Xotmpoun@o N ds e(r)@(X\XK)[IaM)d qa)(XhlSda)becanomcmi b
pro%ﬁﬁ?%@t?%é é% gbﬁgélJ%%Xﬁogpcgngicﬁz%ggléhor@actlon, followed

cycC atron’rea
25 by a decarboxylation reaction and a reduction reaction. The

cyclization reaction can be performed by a method similar to
the production method of compound (XXXI) from compound (XXX),
the decarboxylation reaction can be performed by a method
similar to the production method of compound (XXXII) from

30 compound (XXXI), and the reduction reaction can be performed
by a method similar to the production method of compound (XVI)
from compound (XVIII).
[0123]

Compound (XXTII-e) can be produced by subjecting compound

35 (XXII-c) to an aldol condensation with an aldehyde or ketone
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25 by a decarboxyl ation reaction and a reduction
reaction. The «cyclization reaction can be perforned
by a nethod simlar to the production nethod of
compound (XXXI) from conpound (XXX), the
decarboxylation reacti on can be perforned by a nethod

30 botind (0TS iha CRE T ladbet BT Bt gifuotion

canebetp@mforhﬁuhldby eomehkhetiei msl aerfomedeby condensatlon

production of conpoun on1co

(X\?I I Ffm ‘B%é?gﬁ) aRd gﬁgm%gﬁ eetopnlreo dttiwe

s ubjepct & erg-eco bp ot fo&ﬁuKaX)RI‘hlGOchj tio dime allrdebnce of a base to
condensation | deh n der ive

B0 g der ctpatne U T2 ForTiorad. by ot sduct o o e

r eadkitone SFhé ahdd i@@m@emsaflil@rahdghp@ fomr fetlongy derivative
condensay i Qn anOLm&&’{p%%WE %CQO %réd , 4ebyde Phbout
ket one derivative represente la R ~

in hl@etpriﬁﬂemeé,cﬂenalua@b qﬁ)CQmQ®WRﬁ dX§¥¥mﬂ e Examples of
Concfh|egH%§é 1101 LSOMBYo ﬁ F'T QLEL O £ I OLMA, Brgfh X! Wales,

Z 1 soners. hyde or ketone der|vat|ve
jos mgsed akkegadasoitkadi mf@dt hydpides,5pehpl amides and the

pr efigeablpyabou ;51,04 0P8 BRbuntPeE Aodm 106 to 5.0 mol,
compound (XXII-c). Exanples of the base include

i nrganre basksut Padi 6052 T §°lor BRinilc "BASS, copgowRd gFKXII-
al koxi dgs acahkedd, BREAE Nydhhdes,q wataliem des. armﬁNt B€umina

like. The base is used in an amount of about 1.0 t

5. B nBkt- mepefagivyredpbutid ertotiE 51kl ,Caﬁbﬁlion?ﬂ used
Bf corpesd (i%ltlh—isca:asé na@dﬂiﬁi%d basi G kal 4Ad Nnascandn an
the |ike (eé%., I CN Al um na . .1 manufactured Qy

| CR™QHEC t He 3PPRE)! dan©aPsh goepﬁ?é%lrai%ya%b%iltb s8. te 00 9

t higgrcasg, oflubaen@ndxt he)l.i keniasr eclseibd Asaddvariyebusly

of abqut 1 to 500 ref er abl bout 5 to 100 ¢

D ePeT g doh BB GO P oThy ol er oo Rt ledthe
adsant-ageois hyt wﬁenmﬂwmlmgt@dsaﬁ veny dneht treadtien
reacti sol vent i s n uIaH

P RPEetan ohoc it e TR o 0g Aonbedtony pFeners,
exampmetlcuﬂydeltamhﬁmeh eamuﬂamehohfdrdaahbcms, amﬂdEEIIC

hVQJQC%£$§%§% %%% QQSPX%EQE ron§ﬂ‘ é%s aromatic
al’'6g8Aa drocarBons, hitri foxides

ar @rghintc basganamdlhmseslkﬂubrthemixé&asaﬂvantnbhedegf and the
SOIV%nt Lher %ggrggE%.trwalﬂﬁg%gearead% Sﬁe{fﬁg %arygglé%pending

e
the react| ne varies pendi n
25 on the reagent and solvent to be used, it is generally 30 min

to 48 hr, preferably 30 min to 5 hr. The reaction temperature
is generally -78°C to 200°C, preferably -10°C to 150°C. In
addition, compound (XXII-d) can also be produced by
dehydrating aldol type intermediate, which i1s obtained in the
30 presence of a base such as lithium diisopropylamide and the
like, in the presence of an acid catalyst such as p-
toluenesulfonic acid and the like at room temperature to under
heating. The reduction reaction can be performed by a method
similar to the production method of compound (XVI) from

35 compound (XVIII).
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25 on the reagent and solvent to be used, it is
generally 30 mn to 48 hr, preferably 30 mn to 5 hr.
The reaction tenperature is generally -78C to 200C,
preferably -10C to 150C. In addition, conmpound
(XXI'l-d) can al so be produced by dehydrating al do
tyg@ %nLernediate, which is obtained in the 30
&het of a base such as ['ithiumdiisopropylam de
and t he A4 ithe, aideltyive presdrre dfrigrtaredrararapysed by the
su af enes ' t
R T A R
carprbét peardf denedodycea metdrsdngsieid ethedtewn per se or a
r Qugt i o, ggggigkrgggpound (XVl) from 3s conpound
XVIiTl). 70 124] As the al dehyde or ketone
derli®}@blve represented by the fornula R4i COR4, a

Comrer Ci @l uaMak *)@MI@ Ry QalctiABY ke used beobrb&u&a%n by
produce accor ing to a nethod known per se or a s

rretsw@degﬁweb@éeglﬁépeﬁobaqeorzs?twﬁspéenalYW?maan

wheielbn i Seakbreanyben RIcRgueed @xI1subd %tvleng:oﬁﬂ)&l’dd gXXXVI),
to a base treatnent to give carbanion,

Vealtel W tReRoRPRLATHEXDE 13 SEBYETa/td "oRpRTtnG™¢ XoeePpund

I 0 wiikORris tclaanbétaljta@h@@ 450 aas dediedr abidg dreaCiliitﬁ;re of
Conpound (XXXVII-a) can be obtained as a sin

i SoeReHs - aEﬁ?ImltﬁseOSf the odfEtss BEARET &3 C&mp

Ni theplr@séitd UBQ ehé crRaund H3e@m2esrentm bytf:h]& ﬁ@rmﬁca in an -
n|tr|£e IS _use

R3- CH2CN. Th f

1. c?ﬂioanioowebouﬁr &f &ribIly %gmpnf%%r?%ﬂ? 1%) F 1.5 mol,
Qemlelc I]TD:honofC@HmMnﬂi (XXt1)). ExaiﬂﬁﬂeeSof)ftl’teheab@Slmclude

i nc t al, al koxj.des, net al [ des, net a
anﬂ&%@ﬁagﬁm?ﬂ‘esrl aﬁ%h%%ﬁg‘éyd usédmgg %n Hegtint of
abauitkel. (THeOb&@e N usepriaf enabhyurgbodt alioﬁ 16 01tS Ifohpl,
gg&gﬁégr a%%HPQFqgth¥H£%wl TBé§ 63 ég cm%oyn? (XXIT)

y pertormed using’ a solven
theﬂneaceamnnodthI&ﬁwdmeagebuﬂmwtpesfwnMEdpastmqnﬂ aplyent

limted as long as thﬁ fvﬁaclt ' ' Ofe pgo%%ﬁgsls ik EXAR Sar1y

Lol VENTs Such as alco ol's, ers,
hydnmuae@anslonsaawﬁdﬁedehydﬂmmarbgﬁgb,aﬁpﬁe§GM®le,

ha's%%gﬁﬁereodggcgf&%%ﬁa@me&@e LikeQr A diotedhons,

sol vent f and the
saturated hydrocarbons, amides, halogenated hydrocarbons and

the like or a mixed solvent thereof and the like are

25 preferable. While the reaction time varies depending on the
reagent and solvent to be used, it is generally 30 min to 48
hr, preferably 30 min to 5 hr. The reaction temperature is
generally -78°C to 100°C, preferably -78°C to 50°C. Examples of
the catalyst to be used for the dehydrating reaction include

3p acidic catalysts such as inorganic acids, organic acids, boron
trifluoride ether complex and the like, basic catalysts such
as inorganic bases, basic salts and the like, and the like. In
addition, for example, a dehydrating agent such as
diphosphorus pentoxide, phosphorus oxychloride, phosphorus

35 pentachloride, triphenylphosphine, phosgene, N,N’-
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25 preferable. While the reaction tinme varies

dependi ng on the reagent and solvent to be used, it

is generally 30 mn to 48 hr, preferably 30 mn to 5
hr. The reaction tenperature is generally -78Cto

100C, preferably -78C to 50C Exan'pl es of the

cat.alys sed.for th 0

R s e e s Y Rt B8 R S rgern

or gahocidGi uisthdmrsmlﬂtfomyl fdndioridie érhérucmapkekc angydride

th%nh’&? 19%§| %%aFgéﬁs FHE regéti Ggﬁghgmgﬁé@gusly
basi c sa ts a the like. In addition,

f opeeiwrmderahQiéhw@ﬁmmM@rag@m spdgRnhsineditphosiifor us
ee%géﬁ&f PReSRhen Ssc%éﬁ'el i ide, pgppﬁmgm ﬁ%lted as
pent ac ri de,” tri phenyl phosphi ne, phosgene, N, 71

di éyad oﬁrﬁe%)‘:ﬂlecmmoﬁlnpﬁ%ceea’lsunf% ex@@ﬂi%msél’ll@%‘% such as

thi;epyho1£hkpride, getbanesybtoiwnoshl osidfated

trifluoroacetic anhydr| de and the |i ke nmay be used.

Thihydreerions . | FUgePantaRIGHSFS HYSrPER ARAUISW ERbiRx1des and

Sokyent ;1 ohNa anSRlVepvddtekhet&h £ RBAStE€aAGKE0Rre V\hl le
the solvent is not gartl cularly limted as |ong

WheTPENERII6n JlodeetiRe FeGFteXAriife, V%ﬁﬁeﬁlﬁee%%w 8§ the

al Gahgss BHN8ESverl @BBAE GisBNr DEalshgasersatuBateth to 24
hydr ocar bons, _am des, hal o enat ed hgdr ocar bons,

suPFoxPYRISTARYY 1haipi ke dffa mMiXedosovent oTRedsre 1

andehbealiiker@re ooy, ebes aldl81yWid eot hepereact i on
tine varies depending on the reagent and solvent to

be [Q48® it is generally 30 min to 24 hr, preferably

130 m n tAs SnBrnithiaer eaﬁix'ralrivéem;e:reatautediks; tgentrmbully R*-
00C efer 0C t 150C. 126 15, t he.

ni t%?qbé SeF? eﬁc\}g E%parveasl ]e%l pbr)?dflke I?ac}Jr RGBSy, or it can

CH2ENp redizeanetcodling ava Irebhed protucpenese loe aisethod
or al tlgaonusg oduced according to a method known per
se “oF- 37 *Hhal ogous thereto. [0127] 20 Conpound
( XAHYRT1 a) vvherel n mis 1 can also be produced by

Jeacti nQich)?)tsl osp%])b%megein g_%uﬁegalpyalgobﬁgeproduced

%r eat men oni C aci est er
corbgouﬂ@lctl@XXphc)spmapeuwb(axxm Ipr@ducad e aobead ned

as (2o SLAC S ORI orBLp Al X LUEE £ledh B8RRI fon BARPDLRS
of the yl phos nic ac
(XXII) Compound (XXXVII-a) can be obtained as a single isomer
or a mixture of isomers. Examples of the alkylphosphonic acid
25 diester include diethyl cyanomethylphosphonate, diethyl (1-
cyanoethyl)phosphonate and the like. The alkylphosphonic acid
diester is used in an amount of about 1.0 to 5.0 mol,
preferably about 1.0 to 2.0 mol, per 1 mol of compound (XXIT).
Examples of the base include metal alkoxides, alkali metal
30 hydrides, metal amides and the like. The base is used in an
amount of about 1.0 to 5.0 mol, preferably about 1.0 to 1.5
mol, per 1 mol of compound (XXII). This reaction is
advantageously performed using a solvent inert to the reaction.

While the solvent is not particularly limited as long as the

35 reaction proceeds, for example, solvents such as alcohols,
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25 diester include diethyl cyanonethyl phosphonate,

di ethyl (1- cyanoethyl)phosphonate and the |ike. The
al kyl phosphoni ¢ acid diester is used in an anount of
about 1.0 to 5.0 nol, preferably about 1.0 to 2.0
mol, per 1 nol of conpound (XXII) Exanpl es of the
basg

lu tal kOXI .
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amges spodhal ogenat ed hydrocarbons and the like or a

m xed solvent thereof and the like are preferable.
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“%%BIS TeHFdrBr abI I E0, aﬁe‘ﬁlgf Por Vltb’boéjrt foﬁ%ﬁmt or
QfJﬁoﬁpgun¢n¢XXhéjt-uﬂhhs f@ﬁﬁhbﬁn Wﬁladwaniagemaﬂiys not
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tr'dfekﬂgléﬁ dykgxﬂé used for eliminating trimethylsilyloxy

25 include inorganic acids, organic acids, boron trifluoride
ether complex and the like. The acid is used in an amount of
about 1 to 100 mol, preferably about 1 to 10 mol, per 1 mol of
compound (XXII). This reaction is advantageously performed
without solvent or in a solvent inert to the reaction. While

30 the solvent is not particularly limited as long as the
reaction proceeds, for example, solvents such as ethers,
aromatic hydrocarbons, saturated hydrocarbons, amides,
halogenated hydrocarbons, sulfoxides and the like or a mixed
solvent thereof and the like are preferable. While the

35 reaction time varies depending on the reagent and solvent to
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2s include inorganic acids, organic acids, boron
trifluoride ether conplex and the Iike. The acid is

used in an amount of about 1 to 100 nol, preferably

about 1 to 10 nol, per 1 nol of conmpound (XXI1). This
reaction is advantageously perfor med wi thout solvent
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is eneralélk% C to 200C, preferably 20C to 150C.
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al@ghyggth@xanph@@ qﬁ compound XXXII from compound (XXXT).
[0132]

Compound (XL) can be produced by a Mannich reaction of

compound (VIII) with dimethylamine and aldehyde. Examples of

25 the aldehyde include a compound represented by the formula R3-
CHO. Dimethylamine and the aldehyde are each generally used in
an amount of about 0.8 to 5.0 mol, preferably about 1.0 to 2.0
mol, per 1 mol of compound (VIII). This reaction is
advantageously performed using a solvent inert to the reaction.

30 While the solvent is not particularly limited as long as the
reaction proceeds, for example, solvents such as alcohols,
ethers, aromatic hydrocarbons, saturated hydrocarbons, amides,
halogenated hydrocarbons, nitriles, sulfoxides, water and the
like or a mixed solvent thereof and the like are preferable.

35 While the reaction time varies depending on the reagent and
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2s the al dehyde include a conmpound represented by the
formula R3 CHO. Dinethyl am ne and the al dehyde are
each generally used in ~an anmount of about 0.8 to 5.0
nol, preferably about 1.0 to 2.0 nol, per 1 nol of
compound (VI11) . This reaction is advantageously
per f using a ol.vent | ner t ct-dn0 30
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the reaction tine varies depending on the rea%ent and
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hr, 5 r RLEEET ARIY 430 Mo at @b d knodh§d78861d:0R method
tenperature 'S generally 0C to 150 preferably 0C to
100@alpgeas|thesed@- t he al dehyde represented by the
forppiaa;R3-CHO, a commercially available product may
be used, or it can be produced according to _a nethod
Known pefoRReUgA &It KBA PaRACHYERE Pharet Uiy phiga)reaction

10 ﬁo%ﬁﬁ&%c{ Xkt) wiadh beaprodiseed hypdenewdayl aki @fed in an
reacti on of conpound (ﬁﬁ% W th i odonet
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pe:“{? Xi‘mol Q m\?en{ld rt dJI rllgggl%o% 1¥

using a sol *hé Teaction. 20
VMlddyAnhegemuabsnperﬁpnmad panngcmlenﬂvyntlInQHedtasthen@paction-

Jﬁe EﬁaCt I E)I‘OSC%%QS %191011?%8[% bisl 1%8!1\/%“1%11?["&9 the

coho érs, ‘aro car bons, saturated
hydmﬂﬂ&ﬂbOﬂSﬁxaﬁﬁdesﬁnfhah@gbﬂaﬁ@@VﬁW@W@éahhﬁh§100h0151
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e or a vent t her eof
halogenated hydrocarbons, nitriles, sulfoxides, ketones,

aromatic organic bases and the like or a mixed solvent thereof

25 and the like are preferable. While the reaction time varies
depending on the reagent and solvent to be used, it is
generally 10 min to 50 hr, preferably 30 min to 24 hr. The
reaction temperature is generally -20°C to 100°C, preferably 0°C
to 80°C.

30 [0135]
Compound (XXXVII-a) can be produced by reacting compound
(XXXIX) with trimethylsilyl cyanide in the presence of Lewis
acid. Lewis acid is used in an amount of about 0.01 to 10 mol,
preferably about 0.0l to 1.0 mol, per 1 mol of compound

35 (XXXIX). This reaction is advantageously performed without
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25 and the like are preferable. Wile the reaction

time varies depending on the reagent and solvent to

be used, it is generally 10 min to 50 hr, preferably

30 mnto 24 hr. The reaction tenperature is

generally -20C to 100C, preferably OC to 80C 30
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rocar ons, urate rocar OI’]S, ant des,
hdg;g)gﬁg_@@,d for example, solvents such as ethers, aromatic

hydrocarbons, saturated hydrocarbons, amides, halogenated

25 hydrocarbons, sulfoxides and the like or a mixed solvent
thereof and the like are preferable. In addition, water and
the above-mentioned organic solvent insoluble or hardly
soluble in water can also be used in the presence of a phase-
transfer catalyst. Examples of the phase-transfer catalyst

30 include quaternary ammonium salts such as tetrabutylammonium
bromide, benzyltriethylammonium chloride and the like, and
guaternary phosphonium salts. The amount of the phase-transfer
catalyst to be used is about 0.001 to 10 mol, preferably about
0.005 to 0.5 mol, per 1 mol of compound (XLI). While the

35 reaction time varies depending on the reagent and solvent to
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25 hydrocarbons, sulfoxides and the |ike or a m xed
solvent thereof and the like are preferable. In

addi tion, water and the above-nenti oned organic

sol vent insoluble or hardly soluble in water can al so
be used in the presence of a phase- transfer cat al yst.
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li A ong as the reaction procee xanpl e
solMentsdsarcioas a$ ddleokrsacitdne psocegdsmatpe example,

hy‘E&%@éﬁPQVEhch as alcohols, ethers, aromatic hydrocarbons,

25 saturated hydrocarbons, amides, esters, organic acids, water
and the like or a mixed solvent thereof and the like are
preferable. When a catalyst such as Raney nickel and Raney
cobalt is used, amines such as ammonia and the like may be
further added to suppress the side reaction. The reaction time

30 varies depending on the activity and amount of the catalyst to
be used, and is generally 30 min to 200 hr, preferably 1 hr to
50 hr. The reaction temperature is generally 0°C to 120°C,
preferably 20°C to 80°C. When a catalyst such as Raney nickel,
Raney cobalt and the like is used, the hydrogen pressure is

35 generally 1 to 100 atm.
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25 saturated hydrocarbons, am des, esters, organic
acids, water and the like or a m xed sol vent thereof
and the like are preferable. Wen a catal yst such as
Raney ni ckel and Raney cobalt is used, am nes such as
ammoni a and the |ike may be further added to suppress

h 0 égﬁ reaction. The reaction tine 30 varies
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25 like, azolides such as N,N’-carbonyldiimidazole and the like,
dehydrating agents such as N-ethoxycarbonyl-2-ethoxy-1,2-
dihydroquinoline, phosphorus oxychloride, alkoxyacetylene and

the like, 2-halogenopyridinium salts such as 2-
chloromethylpyridinium iodide, 2-fluoro-l-methylpyridinium

30 iodide and the like, and the like. When these condensation
agents are used, the reaction is considered to proceed via a
reactive derivative of carboxylic acid. As the isocyanate, for
example, a compound represented by the formula R!-NCO can be
mentioned. The carboxylic acid, a salt thereof or a reactive

35 derivative thereof, or the isocyanate is used in an amount of
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[0140]

25 A single isomer of compound (I} or a mixture of isomers
of compound (I) can be converted to a different single isomer
or a mixture of isomers at different ratio by a heat treatment,
a treatment with an acid or a treatment with a base. Examples
of the acid include inorganic acids, organic acids, boron

30 trifluoride ether complex and the like. Examples of the base
include inorganic bases, basic salts, organic bases, metal
alkoxides, alkali metal hydrides, metal amides, organic
lithiums and the like. The acid or base is used in an amount
of about 0.01 to 100 mol, preferably about 0.01 to 5.0 mol,

35 per 1 mol of compound {(I). This reaction is advantageously
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25 A single isomer of compound (lI) or a m xture of
i soners of conmpound (lI) can be converted to a
different single isomer or a mxture of isonmers at
different ratio by a heat treatnent, a treatnent with
an acid or a treatrrent vvith a base. Exan'pl es of the
aci d |ncIu anlc aci d . orga Ci r 30
triFTaSFT a‘gwétt er csc?r%f)r e§< And "t Re T nlven% rt Qg &O
therdaaSeom nehilte throrghrEnd basrest pbam@lsaalls/sllmlted as
iC S e ho el Al "
gﬁﬁ. a?q§%z Fgg{ld%§§ %%%%ﬂl%brﬁ%%ﬁ%uﬁﬁ an enﬁs such as
I | l@elcomhés,acﬁtdem, Faomak sc Used orarkansanpditratefl about
8 100,10 e hayty 4y QLat0s5 0.2PLy A% th
Q‘ljydtrgc ampc[eesf %Q?&é’erﬁhgg ?gﬂact IaonoI > r e
ad\ﬂar}ﬂeagew@lyedmolp@mfcotm@% ehduthesdliyemreoprefermble.

So'WﬁqrﬂE Jc}{@rrléak91(§rheclm'ée§l§]!1e(§] dewdl%gt B§ ﬁ'@ V:%Q&erﬁts and
not particularly l'rmted as g as the reacti on
i

pr gededst tobeeRampl dt Sél%’fﬁ@l ct adn & ddWohs,

e%eré‘kgﬂnaﬂ)' ﬁllhytty Qqaﬁponﬁhe Sl?éégtagﬁdténperature is
hy rocar boris, am des, hal ogenat ed hydr ocar bons, water

andremeally ke 08F te APR¥U Sofferrblyhet®6f tand e | i ke
arergangjerable. Wile the reaction tinme varies

dependi n(g on the rez%%ent and solvent tq be used, it
i s gener @PRPUS A T1OD hEXXEEErier &BFy S0 Ini ot P24

hr.opthené€ast boRe tIRIMHAL UL € HoS thé Olﬂﬁl@@ﬁ.ﬂiﬂij}bn' ﬂl@ﬁl@cﬂ of
200C, preferab 10C tq, 150C. 0141] .Conpound
CoeRrePass (1 ode 1757 SHiEQoRrt §oEa BESTao( ReLETe of
ﬁ rRicheds Sitnidi aFefént hetisoneri zation method of

nﬁ)ound (I), as their different single isonmer or a

mi xk4#élof " 15 isoners at different ratios. [0142]
When a cmmolandm@duan[[eithﬂaﬁnd’omé)lﬁubmeobmm ebyetss is
reduced i.s, to be pro t.he conp n be
o GRS ol 2up BTG S he o GO0 Bond=iar e ogpoed bY
cormmjedtz(dg) the @o@fler edudtmcamtlyeaﬁtacmpouﬂ'he Teducti on
reaCtdlugpl %‘8 réar|1| yThgarre uc%_lomre%%ltggn aléé%ggg#

t &s Yof

Hgent  according to a conventional = e
the:arrea‘ia«iicng agéng d neldudéengretgeint hycrdrdéng mtaalconventlonal

Sdcoﬂgﬁﬁ(ldeco'g%o%ﬂg  r R ?HS &c%%@ ?%clud mfztal hydride,

I kyﬁ or anes orane, neta
sodieiml hydhidgnramel ¢xheompound, borane complex, alkylboranes,

diborane, metals, alkali metal (e.g., sodium, lithium and the

25 like)/liquid ammonia (Birch reduction) and the like. The
amount of the reducing agent tc be used is appropriately
determined according to the kind of the reducing agent. For
example, metal hydride, metal hydride complex compound, borane
complex, alkylboranes or diborane is used in an amount of

30 about 0.25 to 10 mol, preferably about 0.5 to 5 mol, per 1 mol
of compound (I), and metal (including alkali metal to be used
for Birch reduction) is used in an amount of about 1.0 to 20
mol, preferably about 1.0 to 5.0 mol, per 1 mol of compound
(I). This reaction is advantageously performed using a solvent

35 inert to the reaction. While the solvent is not particularly
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25 like)/liquid amonia (Birch reduction) and the

i ke. The anount of the reducing agent to be used is
appropriately determ ned according to the kind of the
reduci ng agent. For exanple, netal hydride, netal
hydride conpl ex conpound, borane conpl ex,

d b
abod?lg %ggfooﬁﬁ I %%%B?%Iera I€ a ou? g %&a§£1§°
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5 i1nert to the reaction. Wil he solvent is not
pardspenfitng yn 8e |qeazigead ard |S@ﬂ»@erafs tohke resgsti A s

pr %%%%Qélﬁ Qb BXAMR o0 §P) YERES SMUGH 38SnBl @@h8bShr. The
ethers, aromatic hydrocarbons, saturated

hyme@@anmﬂempam@esa iR aberreal Bd-3ar ot d0§dhs preferably 0°C
or g:%mgg%ac' s, adﬁﬁ‘:?&ka%d hgzagoc}ér}é%uof?rreaa\c/:v]%?fﬁderﬁa@l\égm

t here s and e are preferable

Je dECRERIET el diiiés Casp ditdi RTRTEH r hd FHEgeRt SHd: 2s

solpsantdl@n Rerysed pliak i hsm (08NGkakd Y REHei r[hdk@zlloﬁ)artﬁy
preferably 30 mn to 50 hr. The reactlon tenperatu

s GRERLF at1S - SDC D LBBCS pirEfer ABPy HE LS B4 11 an

addalntoluﬁﬁ,oﬁ apydt ogenabi eno reagt pﬁ@fé&ﬁ@b!{e&)dlﬁ 10 to 20 wt%
red tlon In this case for a catal yst such
A 50l L CeER PO 6Pat R’ﬁfiﬁf’ﬁ%@iﬁ?%@} Sﬁ&ﬁées San 31so be
BI Cd@@d iffeey o€ ohaldouet Rydrayent hEAsl Itke H}Simsed sdihee, for
is_used in n anount _of Er oL t.0_300.,

cat ala%lpi i oL C.ac 1 fo e ]_Iammonlum
wt 55 PPef eraBliyc abodtr 100620 "REBe " Fel-atTve’
cormﬂmde,( I9odiVarpouphhydt ©g erydseuirmeandanheallsxkebere sised.

ead of gasequs hydr.q the_h gen
SOEI?} %\rogen San‘pcfe for%]gc ngc damount 8f Xb oc % P 1:_0 10

truﬂﬂhybaﬂﬁu&bmm1aﬁdeﬂat9 t@dﬂ@um@bhd@phinaﬂepf compound

hydr.azi and e rc
DL B Ao L €8 B85 PYARBOS 504 v en
préﬁemabtgfuﬁeoueadxﬂbnto Whidenthe pevettnpd roft panpourddrly

0 (il red F%ss 1568C1d QR 2ed lao%t ggseée%sv V@ffé:}{aﬂ%_dw,

USI ng a sol vent Ilnert to t action
sols\pé_ment:s svobh paralicobbas) yetnarm t ePmad 1Fomyfresarhens,

as%ht'u?gt@ q‘ﬁ/%?géarﬂco% eéﬂf@ese ha$& éﬁ%ﬁgé Mcﬁu%bons,

aromat i c ydrocar ons, saturated
ﬁydarsaceaﬁbmrganam afeisls Rafogendiike Py dr SeaPBotRLVent thereof

and the like are preferable. While the reaction time varies
depending on the kind and amount of the reducing agent and the
activity and amount of the catalyst to be used, it is
generally 30 min to 100 hr, preferably 1 hr to 50 hr. The

30 reaction temperature is generally -20°C to 120°C, preferably 0°C
to 80°C. When hydrogenation catalyst is used, the pressure of
hydrogen is generally 1 to 100 atm. When compound (XXXVII-a),
(XXXVII-b) or (XLII) wherein the double bond moiety is reduced
is to be produced, it can be produced by a method similar to

35 the method of subjecting the double bond moiety of compound
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25 esters, organic acids and the like or a m xed

sol vent thereof and the Iike are preferable. Wile

the reaction tine varies depending on the kind and

anmount of the reducing agent and the activity and

anDunt of the catalyst to be used, it is generally 30
o, 100 hr greferab%g 1 hr to 50 hr. The 30

reaéilBﬂ 3 dPEFat it §°RS Yheral |y -20C to 120G,

pr gfoaraply 0OC to 80C. Wen hydrogenation catal yst is

used, th res d
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opti ona having substituent(s) can be produced
an Ea<|aktylla$ icgn tBe rlescst neﬁlleﬁe GORPOUNE PRFeHhErSiA %@yﬁ%

hy%&%&ﬁmf %als%g ae1Car 5%@%@ NG akkyl akkRY BEEALes, metal
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Jancantlﬁeswrk:b)thﬁnlme pFrsdirce &% wbFade. a0 BRHPE F GPout

the hasg §nchude pNaegapis hasesi.Has) ©.6ahdss, per 1 mol of
organi c bases, netal al koxi des, alkali metal hydrldes

metagrpeBndnildes BHE FRRCHige 15 TRevantegepsslys @aTforng using

amyu @BIQQn@QQlléEt do @rkOr&a®:-imRl., wHieketadlypiabautisl Ot
to 2.0 nol, per 1 nol of_ conp ound %LQ%PThis reacti o

i sF&HV&HF%&ﬁ%?U%FVlEﬁQ“PSrﬁ%ﬁﬁlﬁ?lﬁ@e LgRRTISREFE t 0T

Lheeatt| oblviht s esddneasobutesits, i §r&ﬁtlcpﬂydﬂdﬁahrﬂbh$/,
limted as | ong as the reaction

ocee f
xR E3 CSHIVRNP e BUtR 2e Gl 20 SPOEHPrarocarbons,

hydﬁQQdﬂQQﬁSmﬂfSﬁiﬁﬁﬁbﬁd tiydridcar bons miagtd d@s,vent thereof
hal o engt ]%ydrocarbons sul f oxi de
eott

nitrile and __.
thet Ao ot derante t HBHE st Tmst i ragtes
preﬁgkabhﬁgcﬁhmhe:hh@eheaamdonﬂbbne~ua&me35emep¢ndsng
on the r and_salvent to .be e |
ﬁﬁ@@@@?WWﬁf@rfmﬁﬁﬁﬁ% m%ﬁ%hﬁm
Th e;earceasﬁ | tpbe BPefaatidr gehsrganeraddcy te 200°CH P2GErably
pr ef 10C to 150C. [0144] Conpound (XLV) can be

pro c dx%}586hden3|ng conpound
[0144]

Compound (XLV) can be produced by condensing compound

25 (XLIII) and compound (XLIV) in the presence of a metal
catalyst. The condensation reaction can be performed by a
method similar to the production method of compound (XVIII)
from compound (XIII) and compound (XVII). Compound (XLVII) can
be produced by condensing compound (XLIII) and compound (XLVI)

30 in the presence of a metal catalyst. The condensation reaction
can be performed by a method similar to the production method
of compound (XVIII) from compound (XIII) and compound (XVII).
Compound (XLVII) can also be produced by subjecting compound
(XILV) and ammonia to a condensation reaction. The condensation

35 reaction can be performed by a method similar to the
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25 (XLI'l11) and conmpound (XLIV) in the presence of a

nmetal catalyst. The condensation reaction can be

performed by a nethod simlar to the production

met hod of conpound (XVII1) from conpound (XII11) and

compound (XVI1) . Conpound (XLVII) can be produced by

conde Si und (XL | n }
p?esgrﬂbcne g? gOé]meé ar %O'%ndl 39%{\9 gﬁcg%ogg rL%{gt |%ﬁdﬂ and

remnponnd caxIBe. p&riprured (KYVEI etchodosinriodased &yt he

pr f oynd._ ( r ou
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be nedodbted depcti e@m e readpoued Py XLwtlzmﬂd samioHi &0 the

L0 7cHABARHS Fek AN [GACbR AR AT N8y SPNARRSBLAAMNED (xyTTT) .

reactlon can performed by a nmethod simlar to the
82 Gorpedued | @%Iﬁét ¢rgdl bef pewsisednlY (D8RPE 1R orATPSHPBUREVIIL)
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met hod of conpound (XVI) fr.om conpound 16%
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dehydrating agent include di phosphgrus pent oxid
phaEhbR - %y NSt PRI 45158 phETTs L5eRE FERPorT qiount of

trIa@haﬂyiDJWQ:%DBD@@,mop.hOﬁg@ﬂ&,abMyl\ébolﬁ 1.0 to 100 mol, per 1

di c Iohe | car i _de, um na, .sodi um dj ox
ChiBilyP? CHIESERGe X%ﬂéneﬁfbﬁoﬁ%ﬂa&ﬁpoﬁ Vanjcageously

1sr ufelrtﬂefz@@tamtﬁoammbdﬁrede orand thsolvdoe. idde to the
dehydrati ng e is used in an_amoun 0,

o Bro60 o, PRER: arBofS e S R a8 m bl o
nol1loafy esmfpmmdaé%Ldﬂ bkyceedEhi sdms (BnchSas ethers,

advant, ageo%s'd% g 5#’6” Séémr%t"e“dt toc%o}%‘&%s”,t 2 oblhded
sol VERE T hett t r 8act’ion. et ol'Vent is
nothyplaotamdrasr,l yltrmetsedncasthel onge azr heiredooilgant thereof

%I‘O %eglsl PJS( Vgn% Lﬁrzetl%ceég lﬁf’ et \Ql@é ons%%gféo scflbstan e is

focarb ons, dr ocar enat e
hydqedeaserbrhy thetrealcesoanotftmeebpkleororcaa mmmgm%mn the

th r%ggngeg o%ng Ii §c1d1§95 El%f £6 al,tgn%ve ) a%@dggl di c

stance 1S ease e reaction, the reaction
cansubet@@q‘-ef cfrrmdtlrm rtelaetlcpir eyshen. oExanpker iodi £y¢ ng

agent -t 8: FEMRVeqLhe fﬁ%FQa& m%lfeﬁhf@%s LLOMANe satts,

reaction system Re deaci di fyi ng agent
isnelirgdei¢ norsganied tté@eélk%astﬂs%W@ reaction time varies

depending on the reagent and solvent to be used, it is
generally 10 min to 50 hr, preferably 30 min to 24 hr. The
reaction temperature is generally 0°C to 150°C, preferably 20°C
to 80°C. Compound (L) wherein m is 1 or 2 can be produced by
30 subjecting compound (XLVII) to a reduction reaction. The
reduction reaction can be performed by a method similar to the
production method of compound (XVI) from compound (XVIITI).
Compound (L) can also be produced by subjecting compound
(XLIX) to a reduction reaction. The reduction reaction can be

35 performed by a method similar to the production method of
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25 organic bases and the |like. Wiile the reaction tine
varies depending on the reagent and solvent to be
used, it is generally 10 min to 50 hr, preferably 30
mn to 24 hr. The reaction tenperature is generally
OC to 150C, preferably 20C to 80C. Conpound (L)

wher ei n or 2 can be db bj ectin
e oESTRT X e orenel (I Farmingbe d Mown
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iSSP 0 LR e B pertor
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Céﬁ&cq&tgaaw e>9e Eg?‘%r 190 8f g camaund ono1
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subj eehed: $0 Rk eIUCH QR FLACHEL0Ns Y Biave. arhakeohRlctions
form then a reaction via hal ogenation and cyanati on

andcathee PeErmegnporndetiqy siRétef anting Rreguchieymethod

be cﬁr@gﬂﬁgﬁlcpy(lloff&@%hﬁ&lrﬁpwgﬁﬂﬂ (b))ml\%dﬂa (LII) wherein m
carboxylic acid, a salt thereof or _a reactlve

derisvat P¥e? tHer é‘éfplfﬂdulc%c%ﬁé‘t alkiifddery B84 56RsOL can

be qepboraed.lyy u@uﬁ@ta\l’l@ﬁl shdMiliar réerdeatpaosi G:‘hboﬂormula
method. of co om _compou XLI

1) .
(LI ﬁ‘GH\)\herCé%mﬁ @I% ots zlségnllbearbﬁ&aéﬁ‘éoogbﬁb%t 1 % to 10
ﬁ|kMgatp96féﬁﬁﬁmylgﬁ%@ﬁ2%5 E@mpevﬂd bbf?lu&%ggfabk%?ound (LI).
al i de represente e fornu un .
(V1S RO S S P et b Riot 1 by BYoRgra in the
pr efresahty caﬂ)@ubaaeﬁ Earfplrm| of peie bagsl uocfludenpmm
the reactij.on, .the r n can
e sere P T ReTehy Gk R A L ap Rl REE Pl b?%e
basenthochede [fh@r]gaam ¢s 2dsagesan imrsxuntsaf taEb,ouh‘eléﬂ ‘to 10
al kO)fLI dese enrdabt_l_heak|> ukce C@” b% Ongo% opré%:d'l I-I[QJ.E ?a‘ég%éosund
At %0 0 erably

used i nPan anu about
abo(LItI)l ritic 5e@cmzdn, 1peadvbn|tred;e@islc/omp@ﬁwdned( bbing a

Thlssolvgg‘gtl o tI %o Vanrteggf thl y ere! %E‘ngoﬂﬁén[&glé‘ not

r
solVent ITnert to the reactlon. solvent is
otparticularly limited as long as the reaction proceeds, for

example, solvents such as alcohols, ethers, aromatic
hydrocarbons, saturated hydrocarbons, amides, halogenated
hydrocarbons, nitriles, sulfoxides, ketones, aromatic organic
bases and the like or a mixed solvent thereof and the like are
30 preferable. While the reaction time varies depending on the
reagent and solvent to be used, it is generally 10 min to 50
hr, preferably 30 min to 24 hr. The reaction temperature is
generally -20°C to 150°C, preferably 0°C to 100°C.
[0145]

35 Compound (I-a) wherein Xa and Xe are each a carbon atom,
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25 particularly imted as long as the reaction
proceeds, for exanple, solvents such as al cohol s,
ethers, aromatic hydrocarbons, saturated
hydr ocar bons, am des, hal ogenated hydrocarbons,
nitriles, sulfoxides, ketones, aromatic organic bases
and, the like or a n1xed S Ivent thereof nd t
12 bk ohe8 Saed solyent, L erealand i LIkS,
depﬁndenglmg1dbmemnmeagemt anc setVerdtibo beaaided, in tthe
S eneraII 10 mn to 50. hr, —pref [ ) in t 4
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per corrpoun . This reaction is
wm@éeoﬁwep@!fwgsm&q@%s sHthpERt 2FEIRE1€0 t he

r err%eark\/gHé eshheraQaveplrdrBots, RAfibksUlRI1bYenated
limted as long as the reaction proceeds for io

exdHisirecasInFenPst 51 a§U b CONEF 5, S8 sketngat Fromatic

hydd' ﬁﬁgorﬂa%ess atyrated ; Ry B0GanbRaS , s ARHESshereof and the
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esterks aget §ra%}?nraWP%9e &P@aﬁ???qi9§e§l¥ﬁuYaFﬁ%sIqqagndlng

8 &h %éeﬂeaﬁj@n\teﬁﬁdtﬁﬁﬁﬁﬁf aNthet Bged) llk:elér@enerally 10 min
preferable. Wile the reaction_tinme varies dependi

16 h SOhe* 1 SHGEREEENG Dolveri™ 18 Be- US8d, T91°(ren tenberature

gengy alh¥rd0 yrorc d0 1860d)r prof&iengbbye 30 morcto 12
hr. The_reaction tenperature is generally O0C to 150C,

pref®r8hly 0C to 120C. [0146] Conpound (XLIT), (L),
(LI, (Ltdppaaind( (xe)1) ,whes e (LJR?. (BIT)2@ra ( hyaabr,owaeb@m R is

rou tionall haV|n substituent(s
e e e B SR e T
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Optéo?n%%hhé! ( a\{i&uggef’#lﬁmig “ae%%%caar(b%%a&%&?p” ogglonally
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(Reaction 02)
25 [0147]
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25 [0147] 85 0 ol H-m u R3HJmJ N 11 Rl subshtu- \N

RL ol lionol PBXac YReXfC R Xd, X XD Xa
Xtl' Xc XD X (1-0) (I-ry ORAOYR3 (CH)mM R3
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substitu- R3 (CH )m\~|\R O%“&Tx ion 0'gl i Ra YIM&®&
Xtl,XC -Xa Ra ' Xc Xa () )
Y 0 Rék , 0
I GRS IR O e
= {, é :‘X]e I’C‘: R? _ — ( é\"Xle I:é" R?
xd: - x5 X xa
— S (CHz)m\ )J\w halogena- (i-c) (I-g)
o_A i tion
%ﬁg Rz (CHa)m /ﬁ\ RE__A(CHpm /ﬁ\
“xg TXa d N ': N R'  substitu- d A Eg \"“ R
xe R2 tion T X R2
0] ™ B-; .c] —_—— B[ (G
d X/xn N4 Xd:x’c,Xb\;(a
i
J( (I-d) (Xe=C) R () {Xe=C)
o]
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O@I tion o { '? R
. R? - 7% R?
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[0148]

Compound (I-f) can be produced by reacting compound (I)
with a halogenating agent to give compound (I-b), then
subjecting the compound to a condensation reaction using
organic boronic acid or organic boronic acid ester and a metal
catalyst. Examples of the halogenating.agent include

phosphorus halide, succinimides, halogen, thionyl chloride,

10 and mixtures thereof and the like. The halogenating agent is

used in an amount of about 1.0 to 100 mol, preferably about
1.0 to 10 mol, per 1 mol of compound (I). To promote the

reaction, the reaction can be performed in the presence of a
base.

Examples of the base include inorganic bases, basic

salts and the like. This reaction is advantageously performed

While

15

without solvent or in a solvent inert to the reaction.

the solvent is not particularly limited as long as the

reaction proceeds, for example, solvents such as alcohols,

ethers, aromatic hydrocarbons, saturated hydrocarbons, amides,

20 halogenated hydrocarbons, nitriles, sulfoxides, acid
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(la) (Xd=o) (I-F) (Xd=C) [0146] Conpound (I-f) can be
produced by reacting conpound (I) s with a

hal ogenati ng agent to give conpound (I1-b), then

subj ecting the conpound to a condensation reaction
using organic boronic acid or organic boronic acid

este nd.a nmetal . catal,yst.. Examples.qof th ,
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sucei Ri mixes sohwdrogeheredf gyl todlldrkiedere trrediedable. While
m xtur hereof and th i ke...The h g i £
i S)S:hlé gg’aétlon lee vatrt18$ %%%Sltdl%goont g%%og%n?gagg%lvent

used i n an anbun
pr efcebablsedabotitis JePetral 0 UPohin gar 50 hol myefevalpburd min

[),. rompte the .reaction,. the.re i a °
%er o;£(r2n=.\Ip i ﬁ?%ereﬁrc Eég%gteem&g T3 hade. S%eér%gllgs&g? %? h2eOO Cr
baseeifacdhide 10fbrganfe¢’thases, basic 15 salts and the

like. This r8a6Lion s adYaniageousl¥opesd ¥y®dacting

wi t hout solvent or in a solvent inert to the reaction.
Vhidogpopte Jobventth orgapipdhorpeit Al PF eIse@diasPernngc

as 418 <&&ACLLOMPrHCeedSe JOhL RXAIPlBa BRIV ENESarihel of
as al cohols, ethers, aromatic hydrocarbons, saturated

1y dh6c aFRoHS, Pareiies 2c20 Ml GgeRRt @ PORYBEOGTsoRsteT

Ni tifich 88e = WohPNiitte Sep@EithtB6 naMydIH-gR81a A YaNGerein M
acids, inorganic acids, water and the like or a mxed |,
solifeite thgrsoktemdarheof i 1 gréapteerable.2apf pe organic

t he,or8act i AN dt EfEevVar Eesmsierendi fig: 0N ihbeudeageptirangboranyl,
solvent _to be used, it IS _general)lr%géo m n

to. 50 hr,
o1 r SHP Y236 e o 21 3 HEHSPES e by b hyer ALK &7
i5S ;%@Iﬂéfﬂﬂey. O ttde20€a1 d@rcfaﬁgma,blpml@ﬁano cbRp&ind he
condensation reaction s perfornmed by reacting,
CoRFERREEIS o) T CROGF tomPS BOFOM O TaBF e Gl danihe
boraRisencacifdaeisiss. | PxarMe epr esettee bake airmmBiuadk inorganic
catal yst. Exanples of io the . organi c boronic acid and
of SRAFE o B i dngsar hRLP o 8 e adonte M or
r eprrgaeht etbroyiit hecifdorertuba B 4ked ihemeamodht ic theut 0.1
bor.on.atom part _of .the_organj orony ¢ _acid or. grganic
%orté)nilg %{:ﬁ}’d pégjtc%?afbl@xﬁrgr% e;H%f Q?he' |O§CI%%re 1 ROY
di hypdpowyboiIabyl , The metal catalyst is used in an amount of

4, 4,35 § Slyamet i< & 302 dixaboral apcgivh @l £Be1 o nol,
i Ke are 15 preferable. e net cat al yst,
paldezdil unelc erfpoomebunst (prief er bt ecasthésresas ilpnap samount of

geQﬁkﬁk|y4P%£J95fﬁgﬁj %rg?éEably about 1.0 to 5.0 mol, per 1

25 mol of compound (I-b). When a metal catalyst unstable teo
oxygen is used for these reactions, the reaction is preferably
performed, for example, in an inert gas stream such as argon
gas, nitrogen gas and the like. This reaction is
advantageously performed using a solvent inert to the reaction.
30 While the solvent is not particularly limited as long as the
reaction proceeds, for example, solvents such as alcohols,
ethers, aromatic hydrocarbons, saturated hydrocarbons, amides,
halogenated hydrocarbons, nitriles, esters, water and the like
or a mixed solvent thereof and the like are preferable. While

35 the reaction time varies depending on the reagent and solvent
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presence of a base. Exanples of the base include

i norgani c bases, basic salts and the like. The

organi c boronic acid or organic boronic acid ester is
used in an anount of about 0.1 20 to 10 nol,

preferably about 0.8 to 2.0 rml per 1 nol of

conpo The neta used |

armIEEOn S(edébéatl% 956600 ly( %T() I 2%Opfl-r?e 5?y a o5t min
0. 0:@010@ cthrl. OTIlimlreacp:Edin l:empéra)tfuneoﬁl‘pOtﬂ‘QﬂC(ﬁe B0°The

base s %sled Sg@&unt of about 1.0 to 20 nol,

plré)fr raﬁ?y about 1 to 5.0 not, per 1 25 nol of

corf®ddAl (1-b). Wien a netal cat al yst unstable to

gxygen ig, teﬁegnwrbotrtsﬁ%? IERCLEONS orfifi £ §AGoheB ISia ester
preferably perforned or exanple, i'n an inert gas

st rréﬁma%@fmdaéya?kg?oﬁor@@ba it 8gBnbgyds carreidiallvke.
Thiz$ ok a61d QRel Sor adyant ageRUsky eSS B&r@%é{%bﬁgkz?own per
solvent inert fo the reaction. 30 Wiile the solvent i§
notSepaf¥ i T HICARPY ariadirgeds dderehg- aSorpend dact] gign also be
Pr @5e8dsed iy sEXAMiGg SAIPRRLS (BUNh t8Sa adLAh@lSsubstituent
et hers, aromati c hydrocarbons, saturated hydrocarbons,
1éme€fé§ang%éleéﬁéh‘§t é‘@om}o@%aﬁebo@e APeFti®s Ca%slfee@rrled

watglk, apsk thambike byOEhd favred gedMamkdat hereah aﬂﬁkérhe
li ke are preferable. Wiile 35 the reaction t| me var

de&é‘ﬁal“h R e r%‘@@éhlf‘e% SBERTHTY 89u%ss) beva%%d 1%” and
lto &lsﬁ g@ﬂﬁ:_rdabg/ytﬂe hemt €a PAdchety piiefJab%bi yanga gléél 1311@3, or
1 r actlon te erature IS to 5
pr@fﬁ‘?%lb‘?‘{; ?%o%ﬁéerf 49FOTRPURKS %ga‘ﬂl rc (horbritid

8CicdnObe Prodigadi®, honetihed admdlestter the epresented by

on€ToBr Hith CATSBY b T Doy B EOHEL Hal krown per

se,[oaBOR net hod anal ogous thereto. Conpound (I-f) can

al so be produce subj £ lbng compound_(l-b) to a
rese the flormula
desi red S5 uenrt 6> exchange reaction known per se.

Thgonbarti on can be carried out, for exanple, by the
nmet hod described in Shin Ji kken Kagaku Koza (New

Exper i rrenhal ry Course), vols. 14 and 15
%%Sn} Bl Society of Japan) and the

ik a iret hod apgal ogous thereto. Conpounds (I-9),
(1-h) ag;e é ) 15 can be produced by a nethod simlar
to t f(\ for producing conpound (I-f) from
Lonpounte (I )Y@

[0152]
wherein each symbol is as defined above, or a salt thereof
(hereinafter sometimes to be abbreviated as compound (A)),
which is obtained in the reaction step to give the

25 aforementioned compound (I), is a novel compound, and can be
used as a starting material of the compound of the present
invention.

In Compound (A), R? is preferably a hydrogen atom.

As R?, a hydrogen atom is preferable.

30 As Xa, N or CH; is preferable.

As Xb, N or C is preferable.
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[0150] A conpound represented by the fornmula [0151]
R3 (CH2)mNH O( RR B 1eCC Xd; -~Xh;Xa 20 Xc [0152]
wherei n each synbol is as defined above, or a salt
thereof (hereinafter sonetines to be abbreviated as
conpound (A)), which is obtained in the reaction step

#% ye t 25 afore ntlgped conmpound (l), is a novel

otifitl, “ard Lar® BECTUEH %as a starting material of

thescﬂﬁdeh©roﬂ iherpfesdrite. i nvention. I n Conpound

(A [ oa hydrogen atom As R3, a
hyéﬁoggh(gf% |§%?é%§ érable. 30 As Xa, Nor CH2 is

pr ésemabl eis pAsfodmblN.or Cis preferable 88 As Xc, CH

%I'

Cis refer

Alél £§1% fer %sttlnéiof(q’ln I}!f c?freilhabée

is’ pre er abl e.

tr|u§yeyeiexﬂ@§m9$¢nﬁydobyrﬁhﬁ;ﬁAll¢wxﬂ¥ Boammﬂawlﬁgp(?faiable-

tr|

represented by the following formula is

preeral_e [0153] OAOBC BC \ NONNON OAO

10

15

20

25

4]
OA
N
B (3/
o A oA
AN X
| B B
N~ o
N
[0154]

It may have, on ring C, one substituent selected from (1) Cis
alkyl optionally having 1 to 3 halogen atoms, (2) Css
cycloalkyl, (3) Ce-10 aryl optionally having 1 to 3 halogen
atoms and (4) hydroxy.

[0155]

Of these, preferable compounds are
2-furo[3,2-c]pyrazolo[l,5-alpyridin-l-ylethanamine (Reference
Example 36),

2- (2-phenylfuro[3,2-c]lpyrazolo[l, 5-alpyridin-1~yl)ethanamine
hydrochloride (Reference Example 37),

- (8, 9-dihydrofurc(3,2-c]pyrazolo([l,5-alpyridin-1-
yl)ethanamine (Reference Example 38),
2-(2-ethyl-8, 9-dihydrofuro(3, 2-c]lpyrazole[l, 5-alpyridin-1-
yl)ethanamine (Reference Example 39),

- (2-phenyl-8, 9-dihydrofuro[3, 2~c]pyrazolo[l,5~alpyridin-1-
yl)ethanamine hydrochloride (Reference Example 40),

2-(2-methyl-8, 9-dihydrofuro[3,2-c]lpyrazolo{l,5-a)pyridin-1-
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It may have, on ring C, one substituent selected from
(1) Ci1-6 alkyl optionally having 1 to 3 hal ogen
atons, (2) C3-6 cycloalkyl, (3) C6-10 aryl optionally
having 1 to 3 halogen atons and (4) hydroxy. 15
[0155] O these, preferable conpounds are

g[;gagam gy %t%r%sle%xaalngxgl gin-1-yl et hanani ne

rence
2 (22 @hemlldmppw& ScHplyyddluop [ 3 524 pyriailedl, §13levmadin-

na C f cg)Exa le 37
?898 d%%rg%q?%rgi[e%re%g% 4{)?%3@%?%[% a]nByrl di 21 | -

yI YetlRantrifdaof Reftdrvdnc e ‘E@aﬁwﬁeofsg)o [3,2-c]pyrazolo[l, 5~
% Ay %baﬂn 81,—%1%%%{%5% Olrd£exEhRY B2 %Pel L, a] pyridi

n-1 - hanam ne (Reference Exanp
2- (22- Bhéﬁyﬁh@rgpléﬁ réf%ﬁ}[flgd@@}rmf[ﬁaioﬂi{yf%oh‘]’ Pyrsid
I n 43pyﬂaﬁmag}ma?anlam%@cmﬁrolc@leoﬁféfé E(RRAE A MBple 44),

2 (22- et h§1 g ebrafiyrar 8 ureTierer ey karel o3 resruy i &~

I n 11§8né)|etmhsﬁimrmewfer(daefaea@mee @;arml e 41),
2- cycl op di_hydr of ur o%%%@] razol o[ 1,

SR S CR AR

_wy Pyrldln
2- [yél (etnartalnu%omfeﬁehcg Beathiphy deof ur 0[3 2 c] pyrazol of
1, a] pyri di n- ,yl ] et hanam ne Ref erence Exz—21rrpl e
43f (2 aminoethyl) isopropyl-1, 8-tetrahydro-2H-

2- [c?{'cc_épérhﬂtqldq)ﬁﬂﬁﬂw B~ 8];9yﬁld|1y1d89cf>llr wz[eaeeem:]epy:kami@[em
ﬁ% L];jl n 17y|Jtra anl?oerI]-Iecl_\?f 9£§ecn|%|a?£ Pu%: Eecg]ep@%eldln~
12 (8]:y2,‘1.6er76 Jteghbadyidie0-( BEE eysmlceperima]1d] f78F p[t3eb] pyrdative
[ - _yljidene)eth fere ce anple 62), 10
,rg,g Jdéerte ra?la]g[ tg?-f%}gla%e Qrdfuro[ 2, 3-b] pyri d
I n-@®15%1 ) et hanam ne (Ref erence Exarrpl e 63),
8- (2-am o€t I 7|s I ro
cycl open?a gﬁeyﬁ%% eénen Epé/ reépec%i E%%QE er erﬁcgggk the
Ex&npk91ﬁgnqompound has amlno, carboxy or hydroxy, these groups
2 h - y e - d]
B B T e b o . TR orhce Biadpl b < e
73)pepbpté cdldmyshey iarg theriisket hekredhissedts ther@ofect
aanﬁ@SuAélg%n Lglégﬂained by removing the protecting group as

necessary after the reaction. Introduction and removal of

these protecting groups can be performed by a method known per
25 se, for example, the method described in “Protective Groups in

Organic Synthesis, 3 Ed.” (Theodora W. Greene, Peter G. M.

Wuts, Wiley-Interscience, 1999) and the like.

[0157]

The configuration isomers of the aforementioned compounds

30 {(II) - (LII) can be isolated and purified by, for example, a

conventional separation means such as extraction,

recrystallization, distillation, chromatography and the like,

when isomerization occurs, whereby a pure compound can be

produced. In addition, isomerization of double bond may be

35 promoted by heating, acid catalyst, transition metal complex,

90



In the aforenenti oned respective reactions, when the
starting conpound has am no, carboxy or hydroxy, these
groups 20 may be protected by a protecting group
generally used in the peptide chem stry and the |ike.
In this case, the object conpound can be obtained by

t
SRS PLOLSELAS G0, A0 ASHE I B ikl o
pr cttaerd g sgrotpsalvan ded gdef bilredchyrdimetthotdhk menhod
pe%b%érfﬁ%d 19rSﬁﬁ@Qﬂkﬁentﬁgﬁaﬂgtig%$ qgé&rEQE%Q1hQntal

"Protective Goups in Oganic nt hesi s, 3~d
( TREsHE? T WEoT Bdne voPet B4 GP- Mo1-Rles | edlted bY the

ch%}émi@élers%(%h@we)f %88&) a@gkié}? Ida'ggﬁu 1&&%571301?&% in

conf I guration | soners he af orenénti oned npounds

30 Fepepyimentpl | fhemsteg) 4s4<ﬂhaf“3@dr ated - phiPi fHPed2B§/ 2Fpledited

eXPYPtBe chemEOAY&IHIi10PA! o SSRBEAL IAN aMRENSH S UER1 SFous
extraction, recrystallization, distillation,

chi-dfEEbyr #PRYCRNG CRETTIREEIINGHRITS $BFRRY £AD| b obtained.

OCGHASe MARLERY Br)PULE £0IMREUP:G®Y BEpediddUELGshd Rind of
addition, isonerization of double bond may be 35

1or 56t BBy CHERED TEE QBT St APSREE, 17 &h's oA  FRFamixture

conpkexor 23Q sRicHpagatal ystther gkl Sﬂ@@diﬂ%ncatla;l yBé,
photoirradiation or  strong basic catal }/st and

| i REORBTHTUHRECE F PrrE LRt HO®S JEETS Bt Tt SﬁP’ﬁp‘ZHqgkéﬁ)

Ka@aKUbé(Qﬂad@bbawﬁxyaeknmnn@HroB}mm steyrdieutse), ac@llation
14, . 251- 253, (edi ted the_s. Chem cal Soci of
SasaRBes iR R IS TR oS o fen R Eid
GChexiigation, réhdﬂtﬁm,, redbctib, regotidnd- 2dddredht exlnysnsion
t he Cheni cal CI et ofC Jac%a % or_ a.nethod %nalco(gous

rea 1on or S Stl e reactlon con
theé a correspon i'somer can” be

obtladnentiual\‘l\m dne k@ompomﬂdlr(alt)oﬂnasf atwst er guirgofeereof. These
de ' . t ue I
SeBEUEL DG A, H0i5f 10,05 BRI i i
enmnpa@w@cmbwleinpsesrenhhkﬁvelﬁﬁgm Kppa t ew Experimental

b .
%O%Sm{'%{]{j 98&95 eag%%g.” gé 1é"’h%(1%19 Ahcfg LL9TTg 1978
degedi et |bornthead§l1eatiic@h Smcvl @ﬁ] Ja@lakyl @nd Ghe like.

reacti oo i%dheIeNALLANL 6a6HLOMN dn% B&QPJe'dOBy a .known

reaction, reduction reaction, carbon chain extension
r egeenon for §ﬂ§§thqru§h@s%)@éﬁﬁﬁé@frr cRerPorsatdéenduraiognt

{E@k‘ék?&@%‘ny BFa Y A oFRINAaL hoMbOf 15W01 @TcdMRESsion,
ereo hese
25 crystallization, recrystallization, chromatography and the

like.
[0158]

When compound (I) is obtained as a free compound, it can
be converted into a desired salt by a method known per se or a

30 modification thereof; conversely, when compound (I) is

obtained as a salt, it can be converted into a free form or
another desired salt by a method known per se or a
modification thereof.
[0159]

35 Compound (I) may be used as a prodrug. A prodrug of
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reactions can be carried out, for exanple, according
to the nethod described in Shin Ji kken Kagaku Koza
(New Experinental 20 Chem stry Course), vols. 14 and
15, published in 1977, 1978 (edited by the Chem ca
Society of Japan) and the |ike. Conpound (1) can be

salabsd, @ (ﬁ PHEL{d &d ?é{%c?m‘&”%}’l‘{‘c ”éonxfzé’rrte‘éx%’péo%pound

phase trans concen ent extracti
fradti snth adlrstaq:tiqqt idoa, t¢ iaquirdzgony grsioiE ag8d, etc under

C%%teabhﬂl%tlogmc f ecrystald s aath@quagog@&yogrcﬂgl@ylsang
the Ir1ke ? Wien conpound (1) is obtai'ned as a
fr é@m@@mw@dchu s cmvebeed ¢Rv ePERndnt &) Pydegi datdion,

%alrtedQMtfor{Tehpggom\ém PEL. %%c@fdlehg %Q Qf‘?dérf ty(:n@t 'zprcl:ompound
t hereof; conversel when conpoun I s obfained

a $Heh 1 ceamebeed Gy eprRAPIEN( B aPYf Mér%&f%%?tc due to
Reridesiikedesal t by a nethod known per se or a
ification thereof. [0159] 3s Conpound (1) may be

usé@légla prodrug. A prodrug of 91 conpound (1) means

a conpoumgaf@ﬁm@ B CAPYEEd qd) t Rar YEPQUBShpdnh ¥hidindd by
reaction ue to an, enzyne, astrlc aCId etc. under

%Wwéuﬁﬁﬁg?%ﬂgoépé%? Itoaie? i(h) t?ﬂaanGFﬁkﬁﬁﬁﬂﬁy atipg@tion
I S,oraph&SIARRYMEL W cfa . s, cgor&mp&@di Bt 6 oRg0 WYd s(ithjeddy ng
oxi dation, 5 reductlonJC hydr qQl ysi s, _etc. gﬁprd %ﬁﬂ@

an BZHnE SLUBSRpOUd R LERS S & aEéSL‘b

(1 pehy yhartimaky sibeneitat i ol ey H%met@ﬁmﬁzqo&anJI*dlekﬁlen 4~
[01 r odr u conpound conpound

A HE By SRS aanT e A TR (1) to an
Acyyatbbidylakkyy bt ian, ptvﬂbmphmaﬂhafﬂaﬂﬁor( @n@ teﬂt—
coqgguyd obtalg ed by sub ectln ﬂﬁ%ﬁ% n_,conpou q&ﬁﬁ»:
to AN el cosanoyT ati oh SO ARV StFoR cT PY SuRl g Y
penmybampdumdanbbmyiaM|enylatlon, alkylation, phosphorylation

(5- 3-di . .
N L R L L
pynmobpm@dumdthylaU1@m1apwtmﬂa@ybmxynémﬁybyaauﬁmnand

ert- l_atjon, . ) 8 GO , e rvlation
LSRR hRr e St A SO A LR B o
a|w?aaquﬂﬁonphégmﬁﬂhy}hat$qmethylcarbonylat1on, etc.); a

compound obtained by subjecting carboxy in compound (I) to an
esterification or amidation (e.g., a compound obtained by
subjecting carboxy in compound (I) to an ethyl esterification,
25 phenyl esterification, carboxymethyl esterification,
dimethylaminomethyl esterification, pivaloyloxymethyl
esterification, ethoxycarbonyloxyethyl esterification,
phthalidyl esterification, (5-methyl-2-oxo-1,3-dioxolen-4-
yl)methyl esterification, cyclohexyloxycarbonylethyl
30 esterification and methylamidation, etc.) and the like. BAny of
these compounds can be produced from compound (I) by a method
known per se.
A prodrug for compound (I) may also be one which is
converted into compound (I) under a physiological condition,

35 such as those described in IYAKUHIN no KATIHATSU (Development
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or boration (e.g., a conpound obtained by subjecting
hydroxy in conmpound (lI) to an acetyl ation,

pal m toyl ati on, 20 propancyl ati on, pival oyl ati on,
succi nyl ation, fumarylation, alanylation,

di met hyl am nonet hyl car bonyl ation, etc.); a conpound

obtal Bed- Dy 5P LG, ngofaﬁbo?)ési(ﬂl %‘%”HQP%HM%) o;%)t 133-198,

esterification or amdation a conpoun al ned
byPuééb?%%%Pﬁgﬁﬂﬁﬁﬁ%%ysﬁﬁﬂﬁbnpound (1) to an ethyl
esti@hkij cation, 25 phenyl esterification,

carboxynethyl esterification, dineth Ian1noneth
ester|f|W§ﬁﬁléﬁmpﬁﬂn@aléylﬁﬁéyﬁéPﬁﬁqs S€§¥e@§fq9§éFFbrﬂsomerr

et Rexyesd Raryl oxyathvha estRkkl] CAld@Rona PHtdIALE Al the
esterification, (5- et hyl - 2- oxo- |, 3-di oxol en- 4-

y| YER hyAnCe 8P 1F9MEAE] B THFERBERR ALY RGT et hyRompound
30 @$termo&l 5@4@1@ apgledreichybamd datyi pas Lt epriedd ilsBRer, an
ke, t hese conmpounds can be produced from
coﬁ‘BEb?\ﬂy GEPrey SaeH‘?EFE%ﬁ fﬁ?ﬁ‘o(i\mr%‘“a% 15\ A58 PLEIRGE sed
conpouttbdunt IMRY. aﬁ‘ﬁ@s&ﬁs@ﬁ@réﬂhﬁﬁhbéSobﬂé@ﬂbéar&§d_ddﬁb@ndent
under hysi ol ogi cal condition, 3s such

compound (%& P
4o PERGNG- G CF | DO AT YIRS RF rfo SRPERTS means (€9,
(Demebemﬂnﬂmhoﬂz iﬁlﬁ@hﬁr@&ﬂhﬂdthﬁﬁlSiﬂuﬁblchfbmaEE§f4phyof

Mol hi hed h
[of%%?yﬁe/%el&lé% SR FIE HadeT ot bad, R c e e ods
i sdeey,, Srastesed 3@neyst4ﬂiimbttwnm ch$ oaerqo luah ated Oal,

IS r{ggtgrne%gtelgemethod an§ el ¥ka: dr%h n]qlkreral %H&SSpé’i‘Je .
enconpassed i n compoun or*'&xanpl e;
wsorfpd6ay (1) has an optical isoner, an opt|cal i sonmer

separ at QM 8 )2 e | e ced
CO”poungﬁwﬁfgﬁ#hé{egg nef%%gggéﬁg gggggﬁgb%bslﬁ§he crystal
i ndegererial 1ol prodgc ase Bncanpystdreshscomanmdo Th of the

: P?E%ﬂtOQn%ﬁlFf‘or{ €. staq_gnggrptﬂ’eayrgﬁ]uce%ohglegl‘%stalllzatlon

raction um c ronatography, recryst
andcehedinick &p, cuysttisd df zadisl nefrdsrénhvdsoe eeg. |
AT agikopal recrystallization, chiral colum nethod,
dlastereoner nmet hod and the like) and the |ike known
per se. Corpoppd 6] TWakperied sPlyatmyehe- a eidpatal etandor a

botBnassiRgke (£ry.st abmﬁwf)a%yéwl ) MEXEMI &S WREEh are

enconpassed |n conpound E
encompassed in compound (I) of the present invention.

[0164]

25 A compound labeled with an isotope (e.g., ’y, *H, *c, 35S,
1257 and the like) is also encompassed in compound (I) of the
present invention.

[0165]
Compound (I) and compound (I’) of the present invention

30 show high affinity for melatonin receptors (MT; receptor, MT,
receptor). Since compound (I) acts as a melatonin agonist, has
physiological activities such as melatonin receptor affinity
and the like, shows low toxicity (e.g., acute toxicity,
chronic toxicity, genetic toxicity, reproductive toxicity,

35 cardiotoxicity, drug interaction, carcinogenicity and the
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present invention. Crystals can be produced by
crystallization according to crystallization nethods

known per se. 20 [0163] Conpound (I) may be a sol vate
(e.g., hydrate etc.) or a non-solvate (e.qg.,

non- hydrate etc.), both of which are enconpassed in

conpay Oof the presen t 164] .
cornrﬂlgouﬁd % %)ejls AT Tan é% opeg iltgy aglgl—f%ﬁwﬂkﬁ}etlcs
35S(abst2bliand dilserihkelpn| smatamlénponpassedonnand the like),

882%23%3 %%%;@f tggﬁbouﬁgggﬁy#ﬁyﬁpg e presegghnd (1) and
i nveamiosnd GU )shoWw 4 ghmal#tonity aporistefiatomingls (e.qg.,

rﬁ%s%r Srétgﬂ%a&gggpt qrabbllygt carteCSBé Orb)oszn§| %%ep, monkey,

conpoun acts as a ne oni n agoni st, a
phy@#@lﬂogn@a‘qh%é@k% 1 ilgsusgthl &s P{E¢@¢P@ﬁﬂ'ﬁl¢fec\@(§boﬁ binding

afféfﬁﬂﬁity355¥ %Q@a{éﬁg% réééﬂﬁbﬂ oﬁ%if&@dibEYy(‘% Ghellatonin

acute toxicity, chronic toxicity, genetic toxicity,
 epFRSEREPT \RITREci Ay C3B Rartfiest 8% Tinrgphutagyic or

| Ntelachbben; c CRLEI AOYeNLUSELYsandsthely 93shidkfleq 8pd 'S
superior in the stability and in vivo kinetics

Pabsdrserdn, AFstha bdirerse meeabbly dmfleseisst Pynmedhi-onin”,

t herdd k@hmpld,t sh8eplsBiblr-dass a[eoi@ar NMBceUhkeal s Re@duCborders
rrEﬁound (1) and conmpound (I"') act as a nelatonin
agori-$t i Hsﬁ?ﬁﬁ%lc(]é’g@cal sihseda #of thRakblisdr, extrinsic

rabflidep @aéordieg, @maaaaansﬂqapm apgkkmé,rs N anfle-zone
the like) ion with a bi giring

af fFHEy F%Iigﬁ?ﬁllea{b% &aﬁiceﬂvofrt WBEIFtSil&&Pa?Jr%Rr

IEH:&ir@@Iumar receptoika@gantstn, akdagad stl%epSﬂGh&’lS s§ndrome,
cval acigl c, or 1her apegtl c dr u%__%gr a ease q

pos 515 7 nt1STENR R Dy VPG T -t SR - rtﬁ COR@E§ s ayndrome

possidititei hike)gnpeth dynniek At Ordep” dlscﬁmerexamlea,teal REfh

di sordergl[e g)s I|1ntr lnsir ersI eﬁep di Sg rders o etir%'c ive

psyCHGPRSSi B S5 EATC iHESAITE aitd It heS 15 RET , G IcnsT e

s| espmdbngoy dirseasei rPda@eamer’rwtdmeeiss,orPdeksns(cm ¢. disease,

' & %QSVal%J‘uei'?ige endc'&%”eséﬂ é%g)uﬁ S'&'epre fo‘% SLEC ety

sor rregu ST e€p-Wa ‘ern, yed
sI eeprplask, SLylﬁdmmm andadhanb:é@hl e@prq@ﬂeaseezsa},uweode$eases

non 6.2 hoyénisll eﬁgmgig‘}&séréﬂgﬁ@l%r gn(glg %el I@klnson S

paras mi as,” sl eep er associated wth
disease, Creutzfeldt Jakob disease, amyotrophic lateral

sclerosis (ALS), Huntington’s disease, spinocerebellar

25 degeneration, multiple sclerosis (MS) and the like),
psychoneurotic diseases (e.g., depression, anxiety, bipolar
disorder, posttraumatic stress disorder (PTSD), seasonal
melancholia, schizophrenia and the like), memory disorders
(e.g., senile dementia, mild cognitive impairment (MCI),

30 amnesia and the like), ischemic central nerve disorders (e.g.,
cerebral infarction, cerebral hemorrhage, brain edema and the
like), central nervous system injury (e.g., head trauma,
spinal cord injury, whiplash injury and the like), vascular
dementia (e.qg., multi-infarct dementia, Binswanger’s disease

35 and the like), cancer (e.g., brain tumor, pituitary adenoma,
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internal or psychic disorders (e.g., chronic

obstructive pulnonary disease, Al zheiner's disease,

Par ki nson' s di sease, 20 cerebrovascul ar denenti a,

schi zophreni a, depression, anxiety neurosis),

insomia and the |ike], neurodegenerative di seases

(e. e h S

(ol erlcR PRy e PRion L aRAS Sty coio cancer,
ampberppliac Canesml lasytagadsicen¢ALSeaneemtdfnghentangue,

0i 36386ma SHAABEAL AN Lafo:25 piegenaiakbon 1Ml ELRLE: non-
sclefosis (MS) t he Ke), psychoneurotic di seases
(eS@alld%?ﬁfleéslpéncawpeﬁ?alblcfﬁillallunﬁl%?@icéér gastric cancer,
ROSLLEA ]J%aﬁ&&?s%ugaégﬁd%ﬁn&gJSQ%&o§§§§Qn@Encer, colon
mel ancholia, sc |zophren|a and the |ike menory

di $6PARFs reCEay. Canseny | Bl e EARTRE ﬁ@pa %RR%%P%PQGCarClnomar
| MRALEPEN:  Mehder 3%@&@@@ aRfod el LkfIn, b3ENOR) Gract

central nerve disorders e.g., cerebral infarction,
celC8BFEY/ HEdORF R, Pht §F SABRET amnihe CINCRE) kidney

cerbhabr NefehQUSpSKS e RhhdH Yl irbEethl cRBAEL ! FFAHAR, cell
spinal cord injury, whiplash injury and the |ike

aSEOPSF: datht Frore. BOStRiEL PERGH%r OF Liie RLFG0ST cancer,

Bi Ranangetarsed| Seases38amnd,t b@ml:éﬂ(%)f uEatiGRr céﬁvﬁx,, cancer
brain tunpr PgltUltar adenona i onA,, acousti

schhaRhom® PEtY ndtra %ﬁrceﬂ@ro%or St s88e> Vainal

pha:naymge,al ovaapceafncelrar ym@aln ganeefellcaneef, @kihheancer,

| oA S ety R R RPOSs Fep b e Baser Gadt By, sort

1bumgssaaeﬁncogashﬁﬂﬂgnamcdnmmﬁomsoph@geamﬂfaMBea$e,
duoggnal ancer., _ cal qre tal can col o cancer

1 &
rec FO%%nceVSP}?%%? ancer, e%aF%EéPVu‘QP*ca?%uﬁ%ha
parcreatmc:loapter lepaamae,atthoendcmyellneytlmﬂleykbmia,aray:ute

tr %g'ltnphg%r}:c ‘i’[euk&fﬁ'a' u Eh%{% gﬁ'?{mc %ﬁﬁémape%hft L cell

can caricér, "rena Vi c cancer
carleekemxaenahr@reid wgl@mnﬂerfera’esm slisga®s, PpRostatic

53R680cr Hid Rahyy Pl AYIEL S GANGSL, wé&&ﬁﬂ%i&é‘%&%ﬁ&coﬂﬂé erus

cancer, cancer of uterine cervi cancer uteri’ne
bod&ﬁab@@@rqsmcmfcmno‘@hmm@ﬁm eHrsegsend \thgi hake),

Ca'ﬁ%énr@é{ﬁ Xezﬁf‘a@c%taﬁaﬁd AYngeLte C%Etsslwm( be§ﬁﬂ

cancer, gnan mel anonm, MycoslI S ungO|des asa
celdlla]P%ﬁFﬁﬁr déélP@tl]?S cpigkifa t9@Re offy, 9 -maRi giRinc retinopathy,

| yephooes - %%qggbékﬁ% da§555%%c n@éﬁf%ﬁ@%ﬁ&QQ%§Qh@Sh§ke
syndrome, multiple nmyel oma, ema, "acute

2y BYBRYE T ig e aREdfTE 2 éWRﬁﬁ]éPﬁ?@P%ﬂ:yt PEPRRAREHAPR,

acWt@culatory disease [e.g., ischemic cardiac diseases (e.g.,
myocardial infarction, angina pectoris and the like), cerebral
apoplexy, arteriosclerosis, arterial restenosis after PTCA and
the like], lower urinary tract disease or disorder (e.g.,

30 dysuria, incontinence and the like), osteoporosis,
reproductive and neuroendocrine diseases, convulsion, glaucoma,
headache, irritable bowel syndrome and the like can be
mentioned. 1In addition, it is effective for immunoregulation,
cognitive enhancement, tranquilization, stress or regulation

35 of ovulation (e.g., contraception and the like).
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| ynphatic | eukem a, chronic |ynphatic | eukem a, adult
T cell |eukem a, chronic nyeloproliferative disease,
pancreati c 20 endocrine tunor, fibrous histiocytons,
| ei onyosarcoma, rhabdonyosarcoma, unknown primary
cancer and the like), hyperinsulinema, netabolic
syﬁgﬁggﬁ, obesity (obesity), diabetes, diabetic

tions (e.g., diabetic retinopathy, diabetic
neur opatdumpodndbel)i endepimpropad hyl'and sthetimeke}o 25
NYRBBELY Al XGELL dara éﬂy&ﬁh be! eIk s Y ARLERDRIOA. can be
circulatory di sease , 1sch hem ¢ cardi ac di seases
(esgfely maycaidiated nvfra&ty i @, paargiara ldect(6r §s, anvdpcrhaneous,

i l&%glcgfrq@ al; apaplexy usa%&ﬂﬁl%sc%@i&% Secdf iy iidkers,

fest 8nosi’'s a ter PI CA an 1 ke l'ower urinary
t r @t 1di Seagervrofdiasphajeraceatgcal wmayéuﬁdioa‘l containing a

I neantLNeNg gléyﬁu hecbb&she e§£§p@p%e§b§dufgeregoguct ive
and neur oendocri e di seases, convul sion, Ih_}g)aucoma

he&gatdet 1dnad Reipics Bewed - §§?ﬁdm%?i@daﬁ98<t= odi kB ¥h be
menbhboRedt phARddidde9R, edd. )i, Ssefd et ik¥81410r (including sugar-

I Mmunor egul ati on, COgnI ti ve enhancenent
10r £RQLRY i ARLPbN, Lidiresatest trbget AR 8slidre) ovRPudston

(egganuﬁé”“dé§§@£g| Qnqand, téﬁﬁlki&@) susBengBkG6linjection,

Conpound, (1) and conpound I') [sonetlnes to be
abBHERP 3 Y YasS Ut 1 nEOnpoIRId CoPr §R7EF 2pi 8 efft- 9- - sublingual
I ntaBléON'T]icedBahiulesatel)y, pdakrest eredl Pralskytofrating

parenteral | e.g.,. Subcutanequs, s topical rectal
PR Eho A T AP e oty By Cheeriee- or i
shgofleym of a pharmaceutical conposition contalnlng a
phar maco] ogi caII acceptabl e carrier accordin
convent i‘Sha et ?ﬁ?gﬂg {fy afﬁgp?ﬁﬁﬁﬁaﬁaaﬁiﬁﬁs bga tﬁéganlc
JapanES@rdamabnaﬁﬂpﬁﬁlauﬁﬁuanbesscmﬂvamslbamﬂky used as

[ udi coat e tablednedlr?coated t abl_et

r rlgﬁgs ate£ ntl stltable
ang FRE" T8 mﬁ%F Ty PR PR TS s ul ' FrgR T
emahsiong afuaperﬁmvma sud@exﬂ:e@n;plenlppbsbxxmamt binder and

su talned rel eas r.eparation S ua s
;?a%? %nt?ﬁﬁﬁpgcg 4 élgt%gﬁparaFgg#§] oro?§*+%¥1, golublllzlng
di 9igat1‘egrsa18|pﬁgdlrtqakalgeht, drssitbyiditsy ruegr athuigefri 4m and

th%ob£ﬁfﬁ ekglﬁgg 11 1LHP%&%?89£{¥Bﬁ%a|gMdQﬁﬁﬁQtﬁggéﬁsary,

carriers,> vari ous or gani c I norgani c carrier
Subgnafmﬁﬁpn@énDEﬂﬂquﬁEiVSh woddonsdizing agent, colorant,

sweetening agent, adsorbent, wetting agent and the like can be
25 used appropriately.
[0168]

As the excipient, for example, lactose, sucrose, D-
mannitol, starch, cornstarch, crystalline cellulose, light
anhydrous silicic acid and the like can be mentioned. As the

30 lubricant, for example, magnesium stearate, calcium stearate,
tale, colloidal silica and the like can be mentioned. As the
binder, for example, crystalline cellulose, sucrose, D-
mannitol, dextrin, hydroxypropylcellulose,
hydroxypropylmethylcellulose, polyvinylpyrrolidone, starch,

35 sucrose, gelatin, methylcellulose, sodium
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preparation materials can be nentioned. For exanple,
sui table anobunts of additives such as excipient,

| ubricant, binder and 20 disintegrant for solid
preparations, or solvent, solubilizing agent,
suspendi ng agent, isotonicity agent, buffer and

So%tag )%(/me%% Ecéﬁ los&guI nd lepﬁ{ at i ons anedtlon rc? As the
necessar onven Ional preserva |ve I OX1 dI ZI ng

agentinogrenant for swespbni mgaswhyncaradsymdﬁ@mﬁcebknhpsﬁg

ag%ggfﬁg HBok] eechgen?PﬁTlozé USE cama%mgeatsgaym, sodium

Cl pI or exa act ose
suceosexymdthyansidush, @ﬂardcrhxmmgﬁtcaﬂ-émﬂ%@r pad difle pgke

gelclag l?ec‘%enlt'lgnéd aﬂ@)’ﬁ{ Ogglf‘é:{) C'fgraé:iéjnpggd \L%rl Hﬁe

e mentioned. i cant, for exanple,
magnastiuinnst earalte., pabeylgmesgberaltemaceedad, eetansi @Al

S' l.¢R & rh]d tomﬁvé'c%&q Sﬁ&‘ TS ﬁ?ﬂé'c%ue@e fﬁénﬁlh)%ecgn RdeEhe

for exa e, crysta i ne cellul ose, sucrose
rraﬁmltlmllzd@zt ryentshy 8P0ErBPYI duilvekbekene glycol,

hyg&eﬁy r%olﬁll?@éf‘,ylﬁlﬁ!ahﬂt%e b&%wno@m@yﬂer okidang,,

35 sucrose, gelatin, nethyl cel l'ul ose, sodi um
196 tearBORARSERFIveldhal o rahd FREStNeREL @B e sOdium

meRbesete, Asolingn di-shid %Qﬁaﬂltle fidde eXAn @ensiddh, as
car boxynet hyl cel | ul ose,

catbBxFHERI eS| 196z efor ﬁéé@@%%ﬁ%%%@b%ﬁfm%cﬁﬁ um

carshexyyeiNygkhstdlLhne | - dBuRXyPEpy lseekdid 0seuayd t he
| i ke 5 can be nentioned, As the solvent,_ for. exa qp %h
waPBAPRFOPLIoRPER | 167 C Rl o GF 22 B Sy Fe AR i yiEo| berizethonium

FBChogel de se;;sga@r@ mono€data@k) , aral ithe Dite; arﬁdrtéb&mple,

i k d. As th J ts,
For SRR G RI By RS 4 DEBY o 45T ERe o yeol

D- menpvimt pybeazrydonkenzadts, cetbanolethybcellulose,

tris thane hol est ero t hano| a sod
RO e AP e ErT o RehR e Re uRsaSec APt iose,
nemydo@mybro@ylcéhhﬂ$sspenﬂlngnagEnIll&ercexampmeutioned. As
SUILEACt A2 OUED, 880 oot FALULLELELNANOIA0L NG, 3061 LD

5K auryl surtate, Y ryf —ammnop é%ate lecithrn, ™’
bembahk@rnhhwmchéorghyesrb&ywzemhomltnﬁ Eadchhorliide, can be

ﬁ%%#?é?n%% eql.alereaNd L e, Jfa,@ﬁe,fga Cohgp&ﬁ as

rophi 1 ¢ pol yimers sucH as polyvi nyl
pohﬂwwsp@dﬂg¢raobtahnwecasbmhanﬂrcaltmﬁQﬁT@thylcﬁﬂd theskike can

be mentioned. As the soothing agent, for example, benzyl

25 alcohol and the like can be mentioned. As the preservative,
for example, p-hydroxybenzoates, chlorobutanol, benzyl alcohol,
phenethyl alcchol, dehydroacetic acid, sorbic acid and the
like can be mentioned. As the antioxidizing agent, for example,
sulfite, ascorbic acid, a-tocopherol and the like can be

30 mentioned.
[0169]

While the dose of the compound of the present invention

varies depending on the subject of administration,
administration route and symptom and is not particularly

35 limited, for example, for oral administration to adult
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met hyl cel | ul ose, hydroxynet hyl cel | ul ose,

hydr oxyet hyl cel | ul ose, hydroxypropyl cel | ul ose etc.,
and the like can be nmentioned. As 20 the isotonicity
agent, for exanple, glucose, D sorbitol, sodium
chloride, glycerol, D-mannitol and the |ike can be
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forak@%énbl@ 3 &ines taedaas%%%idén%cﬁ‘ﬁ thg- sgedHer ol and
the |ikepganchee30 JrRbEongounli 036%he Vhidatt REvEOS@n in
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dee¥td PRE"Omerhéonth| @genbf (PAARTAFSI &R oFpmposition) ” is

adrddiust 6 a1l @B 100Ite 2288 SYTRhEM: aktthpoSi NN .
particularly 35 limted, for exanple, for oral

Hdni%78 ration to adult 97 patients for the treatnent

of insommes tht ESmphedt of. @let@sexﬁb@utreﬁtma/ kg Haslyed to
wei ght , efer abI% about 0,005 to about 2 uﬁg(/_lbod

weleg?r‘hh e gPeY ﬁ%&tﬁoﬁ%lﬂlsﬁaﬁﬁst d CabdutPel
bodyppeepgite asmbhestaorpeLd aobhah@qmesem dgrviens an,
whi ch |sth (gtlvel redl

The
o PAETY P St SV~ S TP L0VED % Rt s
accor di non tthet Iﬁel;sqmmgorra d’d'mmediltxmﬁ oaf thé}&:o@@b’@mmruf the

of the esentntl nvent | on |nncot hga b%vr% msntl %r od ta as
" adent 5 AFRRcEtt Al BoRposit 6\3 gt 6°91°% &
100‘u1\1e0/¢@ﬁbnmlae1moé®n¢onpo@et Ipmaserilio J{n@éﬁfﬂiodﬂuen t he
conﬁﬁ%g of the present invention is applied to each
bove-nenti oned di seases, it can be used in

appr opr i &t euvconbomadriioanini dituga pharareoelti calecpgémduang

% {é{%@é "ﬁé‘t ”e{s{x:é}g sg, @Sﬁlaéléépem?é r%ﬁ% 58&11! N&cn as

| Seas S|ﬁ OVVIn a Co use of the

corpothdofn,t hetaml@@entflmmzmtamomwrtaheaalcort@omz@m,

drtgiuh§t£§ge aﬁedl$fﬁé%§ze £JFEIQQHQQJEUHe9nq am9f2$gy%lone,
present 1 nvention
eszopiclone, zolpldem, zaleplon, indiplon, gabaxadol etc.;
non-GABA system sleep inducing agent such as eplivaserin,

25 pruvanserin, diphenhydramine, trazodone, doxepin etc., and the
like), antidepressants (e.g., fluoxetine, sertraline,
paroxetine, venlafaxine, nefazodone, reboxetine, mirtazapine,
imipramine hydrochloride, duloxetine, escitalopram,
mifepristone, doxepin, etc.), antianxiety agents (e.g.,

30 alprazolam, bromazepam, chlordiazepoxide, diazepam, etizolam,
flutoprazepam, lorazepam, etc.), therapeutic agents for
Alzheimer’s disease (e.g., cholinesterase inhibitors such as
donepezil, rivastigmine, galanthamine, zanapezil etc.;
cerebral function activators such as idebenone, memantine,

35 vinpocetine etc.; agents for suppressing progression such as
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[0171] As such concomitant drug, for exanple, sleep

i nducing 20 agents (e.g., GABA system sl eep inducing
agent such as brotizolam estazolam flurazepam
nitrazepam triazolam flunitrazepam | ornetazepam
ril mazafone, quazepam zopiclone, eszopiclone,

zol lepl d n te. _
nonﬁég‘%ﬁé%yz/egctefn %F%e%gl %g%éél’naggg!ent g%%ﬁ Eg;sents (e-g., L
eplMGFas ed¢nrenys, pranddoratigvodopaemeydpamiae ropinirole,
t"QQQQ98511HEOXEPéﬁh§§£51e ébQSroAé kggzabemlde etc.),

antldepressants (e.g., fluoxetine, sertraline,
par@@éﬁpﬁ@tw\/éaﬁ%ﬂf%ﬁqxeamy@?rerpéa@rﬂ@teﬁébos@ﬁrﬁéls (e.g.,

1 rrtl%aewemecggwﬁl@m BepiyArqehl ord de, nduaxebhe. factors,
escitalopram mf eprlstone doxepln etc.),
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chl arsgkazgpxi Q§etfgpﬁ%@pamo&trha&ll@metcf } MUQRIAZEDER; c
Iorazepanbaetc therapeutlc agents for Alzheiner's
di SEREES (E-§.-/ EHBYATreSiRr A& VPR Bty oPER YRR AR/

dor&@@zaétatrmyagté 9 RBtiEarbhaiNegeRBRaRLl. | €dtopril,
cerebral functlon activators such as i debenone,

HerfEePRE §2aYRRpoce PEABIRRICS BEATCIPIRF afpreEisg

pr @g@eaﬁbm Suebp B o128, AheghpredoBt Qosadbsh t Relkbkedn,
ant i parskl nson a ent

e.g., L- DOPA, deprenyl,

B dBp Aot - PUEGGRHEC ORI FOFeSitbetes (e.g,
caQﬁmgmhtﬁxhnepra@@1§$mnbeonéﬂﬂmaea@wmmme ghaaédnmmmdee,
etc, apeut for _anyatrophjc Iater
Soiiase L T LoDt e o1 R RR e asisentres
et ctl)c,lopsmrret,r b i of, autrokﬁ;aset, hel apaate e tagmkhmé@x

ChIZOQ égea gllégt Q%Hanga 'nea tﬂgs %%lg a ents
qué¥|ap|% il operi doie’ C. ) ﬂypo ageﬁ?g"
(e. k}nolsmqrvasual|aﬁcdﬁbuvas¢zﬁA mQO§HRBnaSEa@l¢1aCld

at ? oc%§£1i?&a%aog£ Caéld a%!:%%f’e%ﬁe”éﬂcv% . ggf{‘&f?‘m(se 9.,

n| crawc@ppwrel,, am:gdqu rae;ld,aépcrénolsek h@m:mndbo@ , estrogen,
JEtQRLel ol eslt9§é‘{5ﬁ” et¥al santian n{la&%@&?gf €48 4.,

t her apeut'i ¢ agents for diabete |tazone
r osirgdnt szlone, petdmatipacnel ideapntdmsdas, ehi‘eq -€gl i ni de,

VO%an@éPom%thaﬂtlﬁ{ﬁl'amué‘{@}ftagé&%“ 2. (ge glnddm%thaCJ.n,

ticlopidine, heparin, urokinase, al tep ase
ti siéwPRase), apasuliplisgeéic cdigst ardiofeaps: )naproxenr

antd;Qxk gzl NQ+aIENt Sof & dnniplidl Al G, ACheRRER) BiGrecoxib,
acid, |cosapentaen0|c aci d,
25 etc. ), cerebral circulation metabolism improving agents (e.g.,

nicergoline, ibudilast, ifenprodil, etc.), anticonvulsants
(e.g., carbamazepine, valproic acid, clonazepam, vigabatrin,
lamotrigine, gabapentin, etc.) and pharmacologically
acceptable salts thereof and the like can be mentioned.

30 [0172]

By combining the compound of the present invention and a

concomitant drug, a superior effect such as
(1) the dose can be reduced as compared to single
administration of the compound of the present invention or a

35 concomitant drug,
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docosahexaenoi ¢ aci d, tocopherol, etc.), vitamns

(e.g., tocopherol, ascorbic acid, etc.), sex hornones
(e.g., estrogen, 20 estrone, estradiol, etc.),
antiinflamatory agents (e.g., prednisolone,

bet anet hasone, dexanethasone etc ), nonsteroida
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ment i Qpednit3Q LOdd 3aBYhgCoIBRLAY 108 o6 OMROWLneh; 4N & rom

present Invention and a conconmitant drug, a superior
ef fidta couepings of 15he xegese FwienbécReduced as conpar ed

to s)ngl gynadiskk stdAtdencof dhereormeund Ofcddd@ned use of
present invention or a 35 concomitant drug,

the-heoFeBRTsh L dF iRy REgAeBe Wweatien aé]@cér%‘i’riﬁj’mtlgarﬂﬁéﬂugr

congid irtan ofxPatkends Amikeegase, severe case and the
Iikgbi (3) t he period of treatnent can be set | onger

by 78dting a conconitant drug having different

action apdcdreahanisdgeam 61 tdie pospaitndneéndite has low
present |nvent|% , %%g 3 sust ai ned treatnent effect
By SEect

can-Be C4E%i gHed r N £OEBREYhiCEaht® dreGent
fbavixﬁgandll«ﬁlﬁ ereiibr acid G oasdndemaband storfcoantartthelrug can be

conpoul of the present ipvention, (5) a synergistic

o PR a5t T ot i "6y CUIBInBYY 1 81 ¢ he

comﬁaumﬁcﬁﬁoqﬂmalpye&em@tbnyenkhmmeamd>@1&emmnﬁmmaautlcal
e ac

dru e, e

ConbTREC bl MeRt b1t RE"DT ECant CF AV PO Ioiag) Eebet.
t oxf iclint-goatntl thol eexamoiveers heyraonpesin d:apéuldfﬁe préseigns,
15 i nvention and/or. the abo t| o t .
%’fr emu\é_asrjio%s, SuSQeIaSlOanCSdorg elcec é %S%ggflg %g%talned
se, rwﬂdaheaprqﬁmaana@mﬂ(ny calIguhi;oepakuﬂa@learrmkarop@psule

glv&%&?g§r£f§§%églCaérally disintegrating tablets, orally

disintegrating films and the like, which can be safely
administered orally’or parenterally {(e.g., subcutaneous,

25 topical, rectal, intravenous administrations etc.).
[0174]

As pharmacologically acceptable carriers usable for the
production of the combination agent of the present invention,
various organic or inorganic carrier substances conventionally

30 used as preparation materials can be mentioned. For example,
suitable amounts of additives such as excipient, lubricant,
binder and disintegrant for solid preparations, or solvent,
solubilizing agent, suspending agent, isotonicity agent,
buffer and soothing agent for liquid preparations, and where

35 necessary, conventional preservative, antioxidizing agent,
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conpositions, such as tablets (including sugar-coated
tablet, filmcoated tablet), powders, granules,
capsul es, solutions, 20 enul sions, suspensions,
i njections, suppositories, sustained release
preparations (e.g., subli ngual tabl et, m crocapsule
etc, st or ratln hlets ral
di sf%t e%}r”gt |S%§Ferf rr%J a%drgt%’he ggb gqe%@ can aggnés)a nec* %he
adrﬁlmest:@méw orad |aprorpphataityer al I y (e.g.,

g eous, 25 topical, rectal, intravenous
adm nistrations etc.). [0174] As pharnmacol ogically
accept ab¥rerc gsiperidieysappigaftgent fgentpeddiiet poasett t he
Gonbl,BAL 1N A0eNufih: L0 PIES eihe | SWEALI OlhpouKa! dOUse
organi c or inorganic carrier substances Convent i onal 'y
so Ryseanasipeaparatandnt it emicans tan dseg nieh s nees t st ed,
exaipl ene SHpbakh & AMREN .S Rhraddid{Mes SHGNpASrmaceutical
exci pient, lubricant, binder and disintegrant for
S0l APRF Eprat PEFROL 8Rd SIS ERRCOMEFNIbFRS i9Fg2agent

SUSPEREL AL tAG8NT conp@t TG itk rad8MNMan bBUid@Mi8B8red to an
soot hing agent for |iquid preparations, and where 35

lﬁe@é‘%awtra&éﬁve%ﬁm&ﬁa sHrHdeneantlie, oAb Prdr Y Stered

agent di fAdHeneot ofeant , TisVRREEHE NGF 2BRNEen RS 05N Mrug may be
vvettl n agent and the |ike can be used._appropriately.

6§F?i?%ﬂ$etﬁo?ﬁﬁ ﬁ&??oﬁl%ﬁﬁ§ﬁﬂl%fuﬁ?ﬁe %?%S%ﬁﬂ:be
|a|p>pealbrmelyhee1aﬂjfeal &paaidiag bh e @fﬂmirthest@aap@:urutbj ect,
ent i nventipn and the concom dr
AP PR e FOe A A SPLRR SRbEaR, B 2
dsnvent i DRe o;rdnanphtaﬂfataeewm@aalof tﬁapmnpbuﬁ@ dmeheofar@erujlt
thelnc‘:jgngloomita t dru apt%ar maceut i cg ? Jr
t hef'8of ¢an S g?%Jr Sd'tt §T8R 15 050 lgfl
sumeettlcsuem,ll laa@elmjslsysufﬁldmyitbteha&dlthel sdrgroedd af the
di f r tine The ,dpsage of t econcomtant
LS R o 008 Ot D R e R 1l i
useldmamtr@amotme Eapp o |oat ehgh seinéot sdrade pe nubdey mnlude

n fon subject, admnistration route,
T . ,
[ écgggl:egi o nglt;natl on and the like. 15 The

adriLhi @dmlatllscnatrbde off a thieradenpoeprtadfiob heptpriesanty
' n‘é%&i@ih %*}%O%%QS gt df, tf'ctﬁhdds @%hé’%&%é&% arly

restrlcte i's sutficient he conmpound of
thenventlon and the concomitant drug, simultaneous

administration of two kinds of preparations of the compound of
25 the present invention and the concomitant drug, which have
been separately produced, by the same administration route,
(3) administration of two kinds of preparations of the
compound of the present invention and the concomitant drug,
which have been separately produced, by the same
30 administration route in a staggered manner, (4) simultaneous
administration of two kinds of preparations of the compound of
the present invention and the concomitant drug, which have
been separately produced, by different administration routes,
(5) administration of two kinds of preparations of the

35 compound of the present invention and the concomitant drug,
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present invention and the concomtant drug are

conbined in adm nistration. Exanples of such

adm ni stration node include 20 the follow ng: (1)

adm ni stration of a single preparation obtained by

si mul t aneously processi ng the conpound of the present

i nvention and the concomtant .drug, .(2).similtaneous

e A A S

compodgndsiofat2bnt heuymseserd stageatedmaandrt e g. .,

co g rug i.C n t

or oaneng oot XheCDei Be PRETLARRAR & ¥pg prosent

adrinvestien iaod bie tagockithigstofirpe e par ani bins msiver$re order)

gog&guggeqfq&pe present invention and the concom tant
rug, mhiéh have been separately produced, by the

san®136l adni ni stration route in a staggered nanner,

(4) si m&ﬂ@%?ﬁ?éuncﬁ@‘ﬁi Pegtsjt(f %tfi ®Re oéon{pwgngim%hgfpres_ent
preparations of the conpound of the present invention

andWRBt EghdenthamongePugtanthidehIhilv hepeerbigepapratagapt of
pr egucedesdit dhiierent cadmdiaghbiabs Qe QUEESctel Mepending
adm ni stration of two kinds of preparations of the as
BofPoah P FHEREr P e AEPL] $RfenBPBR EHd 2 heR coéBni Taifases
dr ugg tddLiwhi.ch have been separately produced, by
different admnjstration routes in a staggered manner
(e.g., ZMiSPSPtetitOR FINGWE BF dEhe SPTPREE Shpbindrsrent

t hanpessest innyRatdaRianek drhageancomthanprelida@, if¥erition

the reverse order) s and the _|ike. [0176] The
coﬁ&&&n’ﬁﬁi‘%&efl&ﬂl% B Hhe %%‘h’ﬁéuﬁdplb?gatrﬁﬁl%?'e%ﬂt usually
isn\fedhi Ssodo ot be &oncomt gntprdrugab Iy tthemcasditnati arv 50

agent, of _the present invention ¢ appropri at el

PR cEP TR BT e kS 2GR Tt 61 B Gl Bged on ene
adwihpiistpaddaaattout e, di seases and the |like. For

exanpl e,_.t.he ntent of t compound .of the presgnt

Tt | oiE ER8 EiisRhatt Gheagane I A b it

I nvenbioxtionapgest depehdimgesentt hevdririnnofamies depending on

r rat] nd usual ly is.frr.ogm t t 0
B PR n AR e S HOTRRRE N Bt e o0 vo
pr &0&rabdy freérrabloutt rOm5aktawt20. M4 Iawed, dmrther
Vw“yrgf9£§g¥y'§gbﬁrhbout 0.5 to 20 wt%, based on the whole

preparation.
While the content of the additives such as carrier and
25 the like in the combination agent of the present invention
varies depending on the form of a preparation, it is generally
about 1 to 89.99 wt®, preferably about 10 to 90 wt%, based on
the whole preparation.
Similar contents can be employed for individual
30 preparations of the compound of the present invention and the
concomitant drug.
[0177]
The SEQ ID NOs in the sequence listing in the present
specification shows the following sequences.

35 SEQ ID NO: 1 shows the base sequence of cDNA fragment encoding
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Wil e the content of the concomtant drug in the
conbi nati on agent of the present invention varies
depending on 20 the formof a preparation, it is
usual ly fromabout 0.01 to 100 wt% preferably from
about 0.1 to 50 wt% further preferably from about

0. 5 to 2 ed on the whol e aration ile
t he ™ EP@%&&WF A At #?/t%llgugihrea(’gep%gr r ?t‘(‘eurma%\ln%ﬁ/\h
t herddekeoin. t heee:cnmm Ratk m@cagemN (Nb t ke qosesent

oV r| depen :
pr es%% llpl on, [ V§S chlﬁeg% Sequ% %ﬁ%ﬁﬁgm\?\%/oenwdmg
pr eﬂer ébny—m@mn A@naro m@@awx%n lase@bpmr thhgnaghdil'e receptor) .
Ar epar, a&éﬁmif&% AL ERNEENS ﬁg gaﬁ enpl oyed for

i'ndi vi du reparations o e conmpound of the
prégemplenventlon and the concomtant drug. [0177]
Thqdis ID NCs in the sequence listing in the present
speci ation shows the follow ng sequences. 35 SEQ ID
NO 1 shbws nirsdydsaengequencd sofexpbrAned afedfttail in the
enQﬁgylggln%Ogytf@%gﬂglngl@Bgﬁgkgyégﬁg ﬂ%ﬂﬁﬂf@@'nEgamples,

receptor uman receptor). (see CGen
%&c@ssum»@ ERRIPDE058) ISEOTEDeNG L Exeﬁe%\es t h%o“t?é@ér the

Seqienees «qf aEQNﬁeEJ &195@9@1&9; drlie gbuhbe | £ngth the
human nel at oni n rece&%E (human Mr2 receptor)

5
(séeeeeﬁteaﬁke%\taeesa NeY:© SRV 0O IB ) OExEtip P€ MpBfAsT

The;iRheseMedaRVERY | Obmi Sh&XAopinesl dHe Qatfezh&ldnn the the
following by referring to Reference Exanp

Exaﬁ?&#egmq@%&Fﬁ%ﬁeatﬂxaﬁpmﬁﬁeegxmea pEIPeF MERCE

Exaigpbesat Hanewehins dd’é@er@l(mbéﬁtaﬂﬁ’cnﬁé eabout 350C, % means
exe I|f|cat|ons and .do not limt the resen

in '8h° *fife “PF 5&HC | AVENTCOR el hé ﬁoﬁ‘?lfveé‘a used for
vm'htdmfuh?ﬂ@p&rpwyng?rﬁd et her saopes of M heandivenyion. In
t he o] elerence Exanpl,es,_an
"room 15&?% gP Fore l%%n‘?eﬁleﬁ&%}?ef 3%50%?”1%&% Sllowing.
abaut: 3516}.;1% means nol/nmol % for the yield, % by
VO|9P ok% the sol vent used for chronat ography, and

fof‘i B

]hers M nmeans nol /L.
triplet

g : quartet
m : multiplet
br: broad
25 J : coupling constant
Hz: Hertz
CDClsz: deuteriochloroform
DMSO-dg¢: deuteriodimethyl sulfoxide
METHANOL-ds: deuteriomethanol
30 'H-NMR: proton nuclear magnetic resonance
[0179]

The elution for the column chromatography in the Examples
was performed under observation by TLC (Thin Layer
Chromatography). In the TLC observation, 60F254 manufactured

35 by Merck or NH (DM1020) manufactured by Fuji Silysia Chemical
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O her abbreviations used in the text nmean the
followng. s : singlet 20 d : doublet t : triplet (q
: quartet m: nultiplet br: broad 25 J : coupling
constant Hz: Hertz CDCl13: deuteriochl orof orm DVSO d6:
deut eri odi net hyl sul foxi de I\/ETHANO_ d4.:

deyt.ey | 85@%;&75? 3%% ?ﬁf’é“ss”%}'i@zl%ﬁﬁn%agﬂ%iif‘ied, the

resonance or the
chr@iriap@gg@pwcmdthe tExameﬂer@ wagssigért ogeie bOunder230

Chetrte Sptutbetited B RN br FONRREENG B b el ¥
or fENEBMIDREH hﬂﬁ@ﬁ@éﬁﬁr@ﬂfwafiwm -Si Vi &e@,ﬁé*ﬁ%dalas

]503s1'-1t1@a &‘@15 éﬁ%@ﬂa@égr%p%c Wl)at @HR&MI@%XQ&}P@M‘M}% (100-200
specified, the [ica %ﬁ ac ed in the col um mas
$h)

si IneER) géIPaIB{faG‘F@r%@Y Sidyakuf@erdrel e - MepE KJURIF-

or l I r I was used.
o U8 RS 30 e (TR0, i RS e

chr ég?%yflempeceﬁmﬁmswi MOéguf(lP@OS%‘(Fnt for

mesdy); icaeguH agh Uhe dimERbdraphly 84 & CReMuedl ralctid. ) AGr Raney
PURI F- Eack (NH 60 m) (manufactured \%’gwb” t ex

Cor 5 SYas bR Ed CatPJhYsé‘sQDH?ﬁ%q Bukpdeirriehy Kawaken

rmrpas_el\éethelﬁlr&lgl ub],0n.t90) v ukes amidr Gas@Rlg @atuMhter
chrormto%ra hy is in volune ratio. As Raney to coO

1z,
EBITL -caYHiSPSt CBRHEI6S ERRmdTaCt u?seothﬁypk en
Fi nmebﬁn@a@,&ieﬁ Cal 10&@?11a¢1\a5nhusewozafgo@ﬁewas?m/ngamﬁﬂ
er . _and et hanol . ess otherw se s as _the
ol SRR G " C SORE ARG P09 B 1550 B e bGRETES"
povatatofs0lbnjatves -ugent ai ni ng pr oduct NX type

manuf act ur qr.at i of ]
I n Ref ergnggge%enc‘? eExamﬁgthExand FEg" ﬁeﬁ- N spec ucrum was
“’asnemasaﬂrmmstﬂlgralr@thahﬂhyﬂesadsm astétmnli mtendmﬂd and

St%ﬂgargemlcal shift is expressed in 8 value and the coupling
constant is expressed in Hz.

20 In the following Reference Examples and Examples, melting
point, mass spectrum (MS) and nuclear magnetic resonance
spectrum (NMR) were measured under the following conditions.
Melting point apparatus: Yanagimoto micromelting point
apparatus, or Buchi B-545 melting point apparatus

25 MS measurement instrument: Waters ZMD, or Waters ZQ,
ionization method: Electron Spray Ionization (ESI)

NMR measurement instrument: Varian, Inc., Varian Mercury 300
(300 MHz), Bruker BioSpin AVANCE 300 (300 MHz)
[0180]

30 Reference Example 1
(2E) -3-(2-furyl)acrylic acid
[0181]

[018B2]

104



the chem cal shift is expressed in S value and the
coupling constant is expressed in Hz. 20 In the

foll ow ng Reference Exanpl es and Exanpl es, nelting

poi nt, mass spectrum (MS) and nucl ear magnetic

resonance spectrum (NVR) were neasured under the
f°"°“”” qgnd& hgn%ﬁTZN% f%lpg pga£@tu ﬁnd malonic
Yanagi mot ® i"croiet t9'ng pot nt par &

B- 5:45.dréb$5% g po721tmcalppanazbmd25eI\/S‘)Q@easmmﬁeraﬁded

oG LR P B oty P ot Yt 0h” CESTE RN e dnd he

neasiktenentas pstroeenit 1V8d dnr 3 me., Ner iraactermcepyution

350q/\7a§ %gg toaﬂygg %I pralrﬂ'i AXM ﬁoxgltgl'?’%(p/l %@)ochlorlc

[0180 0 Re erence Exa

[0 %]e 104 t-EcEl@ I e g%@JUgié‘I@bz%;r’OO g9, 5.20

and malonic acid in pyrldlne
(501@1 Ny (SOadded: plfperd dilne 150 #e), 06505 (AB) )ddt J = 3.6,
roomg %Erpereatglzr eipand twhe 3m xLyre; was shirged at 1§090<§z
for 3 . The reaction solution 5 was poured into

Wat"ér83( 1“&) dand actdi fized W +3¥ 6Mhydrochloric acid.
Thergigsyl ting precipitate was collected by filtration
to ive the title conpound (660 g, yield 92% . 1H NWR
( SHEYCBEXEIRLe R J = 15.9 Hz) , 6.62 (1H, dd, J =
3. 6¢2E) 136 (Hzxuryd) QCerl:Uyl,l gzigk = 3.6 Hz), 7.39 (1H, d,
J =159 Hz) 10 7.63 (1H, d, J = 1.6 Hz), 12.38 (1H,
s). [01[86183] Ref erence Exanple 2

(2 -(2-furyl)acryl oyl azide [0184] 15 ~O-

------ l\([5)185] To a m xture of

12E)C3- (2- furya)acryllc acid (660 g, 4.78 mol) and
triptuggham ne (800 nL, 5.74 nol) in tetrahydrofuran

To a mixture of (2E)-3-(2-furyl)acrylic acid (660 g, 4.78
mol) and triethylamine (800 mL, 5.74 mol) in tetrahydrofuran
(860 mL) was added diphenylphosphoryl azide (1.13 L, 5.26 mol)

20 under ice-cooling. After stirring at room temperature for 4 hr,
the reaction solution was poured into a mixture of ethyl
acetate and saturated aqueous sodium hydrogen carbonate
sclution, and the mixture was extracted with ethyl acetate.

The extract was dried over anhydrous sodium sulfate, and the
25 solvent was evaporated under reduced pressure. The residue was

washed with methanol to give the title compound (580 g, yield

'H-NMR (DMSO-dg) &: (1H, d, J = 15.7 Hz), 6.67 (1H, dd, J = 3.4,
1.8 Hz), 7.10 (1H, 4, J = 3.4 Hz), 7.56 (1H, d, J = 15.7 Hz),
30 7.88 - 7.94 (1H, m).
[0186]
Reference Example 3
furo(3,2-c]pyridin-4 (5H) -one
[0187]
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(960 nL) was added di phenyl phosphoryl azide (1.13 L
5.26 nol) 20 under ice-cooling. After stirring at
roomtenperature for 4 hr, the reaction solution was
poured into a mxture of ethyl acetate and saturated
aqueous sodi um hydrogen carbonate solution, and the
m xture was extracted with ethyl acetate. The extract
wag/ dfied over anhydrous sodiumsulfate, and the 25
sol s evapor ated under reduced pressure. The
residueytvas  washed with nethanol to give the title
conpound (580 g, yield 74%. 1H NVR (DMSO-d6) 8: (1H
d, [9188115.7 Hz), 6.67 (1H, dd, J = 3.4, 1.8 Hz), 7.10

g}gg 9 &62 %1&2@§%YIVT%§§%%wRe erengse&5 795%%m%%9 was

f uedf8d Z=cclpyuerdd N840 Sh))- (hmataﬁ&iﬁlpOKDSaﬁd thd\ixture was
0 3 Eury [ ,

L; %%%J:ré@@or 3(5 g'nlno ti‘ok%eﬁgﬁélr 1!061%%_ o gagt%rg?f%oléeduced
angrepaung- xtfth@e raasdud wasi FiF%%PJfV@Fi 3D qrthodFHel arpberrrne

VA 88y AR, aLed undee 1ediced sPLgsUr efhem%xﬁgl% %% WBSrred
di ssolved in orthodlchlorobenzene (800 ni),

i 0@ditnE8°C §Yr Wabradaed . thFheohisntuwes vva@p@nfat¢<édlndar reduced
18QCeiQireZ hine 3BdiGhe 3Gl MeRio MRS &Y aRAmhahed, under
reduced pressure. The residue was dissol ved in

HePRaRbitatRev? D fitéeret tofife dRS e &S FaSand t he

filbhadere@sd GoRGERbAAsR piBdetrd. edticed Rl ass U wibifed
residue was washed wth dllsog@gpyl ether to give the

uw*éhc%lr%ﬁaaﬁmlméh@r £3i%V8 BERYCLEL R RIR BB Ot B B -

8: yﬁata gb% =7.1, 1.0 FE) 6 92 (1H, dd J 15 =
1.9, g 7.29 (1H = He), 7 ; 86 > (1H 4
= 1%1@qu)>¥ G enzﬁ(mﬂ bq@,) r Hz (14, dd, J

15 =1.9, 1.0 Hz), 7.29 (1H, d, J = 7 1 Hz), 7.86 (1H, d, J = 1.9
Hz), 11.42 (1H, brs).
[0189]
Reference Example 4
4-chlorofuro[3,2-clpyridine
20 [0190]

[0191]
Furo[3,2-clpyridin—4 (5H)-one (72.2 g, 534 mmol) was added

to phosphorus oxychloride (100 mL) heated to 120°C, and the

25 mixture was stirred for 30 min. The solvent was evaporated
under reduced pressure. Ice-cooled water was added to the
residue, and the mixture was basified with 8M aqueous sodium
hydroxide solution and extracted with ethyl acetate. The
extract was washed with saturated brine and dried over

30 anhydrous sodium sulfate. The solvent was evaporated under

reduced pressure and the residue was purified by silica gel
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Ref erence Exanple 4 4-chlorofuro[3,2-c]pyridine 20
[0190] | 0~2 g N [0191] Furo[ 3, 2-c]pyridin-4(5H)-one
(72.2 g, 534 mmol) was added to phosphorus

oxychl oride (100 nL) heated to 120C, and the 25

m xture was stirred for 30 mn. The sol vent was
evaporated wunder reduced pressure. Ice-co%kzg)wﬁg%ﬁve the

wa$ oAt FHEeme HITaP8Y| fele2Y laRBCtHe /hrXERF e
basiified-apipbin8M @uegysysadi 8ny) hydr oxi de sol ution

and extracted with ethyl acetate. The _extract was
wasReRyi (CRCEAt 07 at-dd Bringdand dri¢d dvdrimdeg 7-77 (1H, dd,
anhydr sus, sQdi mm sul.bat e1n, Thie sok et Haps LBapoOLat ed J =
under. reduced pressure and the residue was purified
Byf%@lﬁﬁbfgel 106 col um chr omat ogr aphy (et hyl

acqtoabgf hexane=30/70) to give the title conpound

(66, ield 819 1H NVR (CDC13) 8: 7.13 (1H, dd, J
E %%,eg‘if}%l? Elf)a{“?%? 79 (1H, dd, J = 5.8, 1.0 Hz), 8.27
(1Hurd[3,2=1Py2idiz)e, 8.32 (1H d, J = s 5.8 Hz).

[0%33%3 Ref erence Exanple 5 furo[3, 2-c]pyridine
[0193P3b - | 10 N [0194] To a solution of

4-c rofuro[3,2-c]pyridine (10.0 g, 65.1 Mol ) in
ac&. g.acid (130 nL) was added zinc (10.0 g, 153

mol ), a&nd the m xture was heated under reflux for 2

for a Ns filtered. The filtrate was concentrat ed
unq%ﬁgﬁgduced pressure. The residue was basified with
1M aquedus sodi um hydroxi de solution and extracted
with ethid aaselation Phedestioxeofusmt’ 2aeiedigies (10.0 g,

anhydroys,sodihumsuld ateq [ $0) Vet 2WBSd zinc (10.0 g, 153
mmol), and the mixture was heated under reflux for 2 hr and

15 filtered. The filtrate was concentrated under reduced pressure.
The residue was basified with 1M aqueous sodium hydroxide
solution and extracted with ethyl acetate. The extract was
dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure and the residue was purified

20 by silica gel column chromatography (ethyl acetate) to give
the title compound (5.67 g, yield 73%).
H-NMR (CDCl;) &: 6.86 (1H, dd, J = 2.2, 0.8 Hz), 7.43 - 7.47
(1H, m), 7.65 (1H, d, J = 2.2 Hz), 8.49 (1H, d, J = 5.8 Hz),
8.94 (1H, d, J = 0.8 Hz).

25 [0195]
Reference Example 6
2,3-dihydrofurc([3,2~-clpyridine
[0196]

O
=

|

=N

30 [0187]
To a solution of furo[3,2-clpyridine (500 mg, 4.20 mmol)
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evapor at ed under reduced pressure and the residue was
purified 20 by silica gel columm chromat ography (ethyl
acetate) to give the title conmpound (5.67 g, yield

73% . 1H-NWR (CDC13) 8: 6.86 (1H, dd, J = 2.2, 0.8

Hz), 7.43 - 7.47 (1H, m, 765(1H d J = 2.2 Hz),

8.49 (1H, d, = 84; J:08Hz<).
251P01§Eﬁlq%§Fé?eH%éﬂﬁxﬁ%ﬁﬂﬁgdé 5 palladlum—carbon powder

2, 3ndhhysiteirdaob3, v@:K@], pwo tighe afd 6] mOxthre3@af kG Zred at

Toasolutlon of f -C ridi e 500
TogerR i taEe i ah & (R S NErRaes psfnéle. e
paldaadnykm casbon pawdentf ( nmdutieetiiledaby WAAKEPn@5Grated
xture was .stirred,at t
Hm?ﬁr h?ecﬂﬁﬁg]rp%\eﬁfygr ogeT?1l Ia ?r%lsdu% was O%?SO%@@]I% SFfiyl
vvaslcfetlatee,r edtatbtedirduthes fsoldthgt Ie_{dm:gen obrhonpht e@l@tlon
under <§ ed Hrszgulxtugy eék&%ﬁ 9H§ QE.fdaéé%ate

cet'afe Urat e aqueous so
carlthlzanamerml wh B odir i egasvexd ety dapas tﬂwellmnx?e@rf@t@\/asand the

exty geled gvgégygl}r%%ggﬁﬁgéaxteged;f@@d @gersgsie was G4l ede

over an%yorrou and the sol vent was
favapwat@dnpmdér (3edugedyirlesgdfe-to give the io title

rI—[rH WJ%%Q%) %(Izeé qééz 55"\4?}(2@033%5 S(2H3 85 I =

(m 8dHz Y, =6.535 (Hz) ,d,8.728 F{ﬁHHz&j, 81 28 515 rﬁr) J —85354H2
8.3p3(41H g Ms ((Q198]. 15 Reference Exanple 7

5-am nofuro[3 2 cl'pyridin-5-ium 2, 4-di ni trobenzenol ate
[01®IP8D2N O/ 11 O OO N2 N. NH z

15 Reference Example 7
5-aminofuro[3,2-c]pyridin-5-ium 2, 4-dinitrobenzenclate

[0199]

O-—- O3N
SNy,
[0200]

20 To a solution of furol3,2-clpyridine (960 mg, 8.06 mmol)
in acetonitrile (5.0 mL) was added 1-(aminooxy)-2,4-
dinitrobenzene (1.77 g, 8.89 mmol) at room temperature, and
the mixture was stirred at 40°C for 15 hr. Diethyl ether was
added, and the resulting precipitate was collected by

25 filtration and washed with diethyl ether to give the title
compound (2.06 g, yield 80%).
lH-NMR (DMSO-d¢) 8: 6.30 (1H, d, J = 9.9 Hz), 7.42 (1H, dd, J
2.2, 0.8 Hz), 7.76 (1H, dd, J = 9.9, 3.3 Hz), 8.21 (2H, s),
8.35 (1H, d, J = 7.2 Hz), 8.55 (1H, d, J = 2.2 Hz), 8.58 (1H

3 d, J = 3.3 Hz), 8.72 (1H, dd, J = 7.2, 1.6 Hz), 9.33 (1H, 4, J
= 1.6 Hz).

[0201]

Reference Example 8
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[0200] 20 To a solution of furo[3,2-c]pyridine (960
ng, 8.06 mmol) in acetonitrile (5.0 n.) was added
1- (am nooxy) -2, 4- dinitrobenzene (1.77 g, 8.89 mmol)
at roomtenperature, and the mxture was stirred at
40C for 15 hr. Diethyl ether was added and t he

resultln reC| e ect y . iltration
and \ﬁ’ﬁélﬁ v% —h %‘% %\é\?%ﬁ%wé:r]pyﬁl%ﬂ/g’ {I e
cormduﬂdok(e?hz@ﬁogateyl eld 80% . 'H NWR (DI\/BO d6) 8: 6.30
(1%2? —99Hz) 7.42 (1H, dd, J = 2.2, 0.8 Hz),
=9.9, 3.3 Hz), 8.21 (2H, s), 8.35

: Z)@ Hz), 8.55 (1H, d, J = 2.2 Hz), 8.58
(1@ % Hz), 8.72 (1H, dd, J =7.2, 1.6
Hz) , [ 9. @ ( To @ Noz 1.6 Hz). [0201] Reference
Exanpl-e 8iH08
5- am no- 2, 3-di hydrofuro[ 3, 2-c] pyri di n-5-ium 2, 4-
di ni t robenzenol at e [0202] 02N Oi \ N, OO N2 NH2 s
[ 02Z®2P3T0 a sol ution of 2,3-di hydrofuro[ 3, 2-c]pyridine

(23.8 g, %ngﬁgm%n I3 QCgtleyﬁEbe@rd[]ﬁQ ejéagfﬁﬁﬁn@dﬂz%ds g,

1- (ani NOOX ni t robenzéne
and 0Chamed x tigr ecelbenisiite et 300mht W%rﬁdgéﬂpje'r@f“eﬁ@o%dr‘z 4-

3 days: -Dattuwk ?5@% g\{\’a§4@%f%QR agh thRent 8stet 189 stirred

precipitate was collected by fi fration to give the
10 tdte TEORPRIMETELTED fgr §i HvE -8Iphethyvil RV PREGHSA, and

8. 3re33ezu gl edted 8ibrddidn to giv
63%’]r %H ﬁc@%g&g@taté\%sg ]th b\']y 69H)ZJ),t e

7. 61316 titlogomppung tAg - @m Yc’r&ldJ89‘°)9 6, 3.2 Hz), 8.49
- 8153ud 1fdusBla,) 8:56.33 8. 6142w, My, 4.94 (28, t, T = 8.9
Hz), 6.33 (1H, 4, J = 9.6 Hz), 7.37 (1H, d, J = 6.9 Hz), 7.65
15 (24, s), 7.78 (14, dd, J = 9.6, 3.2 Hz), 8.49 - 8.53 (1H, m),
8.56 - 8.61 (2H, m).
[0204]
Reference Example 9
ethyl furo[3,2-clpyrazolo[l,5-alpyridine-l-carboxylate
20 [0205]
= CO,Et

O
N

™ N\M'
[0206]
To a mixture of 5-aminofuro[3,2-cipyridin-5-ium 2,4-
dinitrobenzenolate (1.00 g, 3.14 mmol) and potassium carbonate
25 (608 mg, 4.40 mmol) in dimethylformamide (20 mL) was added
ethyl propiolate (350 pL, 3.45 mmol) under ice-cooling, and the
mixture was stirred at room temperature for 12 hr. The
reaction solution was diluted with water and extracted with
ethyl acetate. The extract was dried over anhydrous sodium
30 sulfate. The solvent was evaporated under reduced pressure and

the residue was purified by silica gel column chromatography
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[0204] Reference Exanple 9 ethyl
furo[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di ne-I -carboxylate 20
[0205] O 2Et i ANN [0206] To a mi xture of

5-am nofuro[ 3, 2-c] pyri di n-5-ium 2, 4-

di nitrobenzenol ate (1.00 g, 3.14 mml) and pot assi um

car bona meth

(20 %BYEV\%% ggﬁ%ﬁ%ﬁé?gﬁq@%@ tﬁs%b"epL 3L F‘?O‘md
undes5l agr coidlidng?%land the m xture was stirred at

r ool re for r e |on S |on _
di | u@tkggp\/\ﬁ{@&%\&/at% r9a4n%2(e3§fract ed wi i f%t éth ?ﬁ aéet af \QBJS
The7e1xtH|zact7 Mebs (i eﬂi ovVer b{ﬂzydr&dﬁz sodrila?n 30-75 (1H, m),
sul § afe. s(qh [ wasg-,evaponat g I? der reduced
pressure and e reS| due was purified by silica gel

col LAB®7dhr omat ogr aphy 109 (et hyl

aceiéageqleggé(%m;%% >40/60) to give the title

conpound mge yield 620). 1H NMR SCDClB) S. 1.45
(smetthylﬁ:phreny 150[342221@24420@40[33'5% pPYiigEe-17 19
(1k&alq>@yg—74 0.8 Hz), 7.72 - 7.75 (1H, m, s

7.75 - 777 (1H, m, 8.37 8.42 (2H, m. [0207]

Ref E0298d e Exanpl e 10 net hyl

yI fblb%e3 2-c] pyrazol o[ 1, 5-a] pyri di ne-1 -

Cardyo yl afe’to [ 0208] CO2Me N W=\ [0209] To a

) of uro[ 3, 2-c] pyri di n-5-i um 2, 4-

di ni txolbenzenwldte (1.00 g, 3.14 mmol) and pot assi um
carbonate 15 (608 ng, 4.40 nmol) in dinethylformam de
(20l4%was added met hyl 3- phenyl propiol ate (509 L,

3. 45 mmolr) aJﬁt(i&Ituj:é)Q:E(Belainﬁggfuramd zhﬂplyirxﬁM6—waﬁ 2,4~
Stlé]‘ed at room tenpg1 %lbure golr

initrobenzenolate

aﬁghgotassium carbonate
15 (608 mg, 4.40 mmol) in dimethylformamide (20 mL) was added
methyl 3-phenylpropiolate (509 pL, 3.45 mmol) under ice-cooling,
and the mixture was stirred at room temperature for 15 hr. The
reaction solution was diluted with water and extracted with
ethyl acetate. The extract was dried over anhydrous sodium
20 sulfate. The solvent was evaporated under reduced pressure and
the residue was purified by silica gel column chromatography
(ethyl acetate/hexane=10/90—40/60) to give the title compound
(467 mg, yield 51%).
'H-NMR (CDCls) &: 3.82 (3H, s), 7.23 (lH, dd, J = 7.4, 0.8 Hz),
25 7.42 - 7.50 (34, m), 7.67 - 7.74 (3H, m), 7.75 (1H, 4, J = 2.2
Hz), 8.41 (1H, 4, J = 7.4 Hz),
MS (ESI+): 293 (M+H).
[0210]
Reference Example 11
30 ethyl 8,9-dihydrofuro{3,2-clpyrazolo[l,5-a]lpyridine-1-
carboxylate

[0211]

110



reaction solution was diluted with water and extracted
wth ethyl acetate. The extract was dried over

anhydr ous sodium 20 sulfate. The sol vent was
evapor at ed under reduced pressure and the residue was
purified by silica gel colum chromatography (ethyl
acet e/h@%%%e 10/ 90->40/60) to give the title

corgpound 7 nmg, yield 510). 1H NWR (CDCl3) S: 3.82
(3H, .23(1H dd, J = 7.4, 0.8 Hz), 25 7.42 -
7.50 . 7.67 - 7.74 (3H, ), 7.75 (1H, d, J =

N
2.2 He). 8.41 (1H, d, J = 7.4 Hz), M (ESI+): 293
(M921211 0210] Ref erence Exanple 11 so et hyl

8, 9- di hyds of wraf 3x2-3] E}lézﬁlerJ—Q[, 3, Srakpy b Mg 2kclpyridin-5-
car boxgl ate [0211] 110 COP ANN [ 0212] To a m xt ure of

4 alndit oo Aicd p8e 206 P8y ¥i dih V5t mand potassium
25, dedivBht tOb@nzeng) ase o( Bmd0 gn aﬁm&hWEbl)maElrﬂ.@e (100 mL)
pot assi um s ar bonat.e

4.8 5.0 I in .
R BTt R BTG LHES (o e o brito b aBrsF dtce-
(2 & 1ahg, ?aZlthﬁﬁ&hdJ)xtlﬂlI&}deﬁaé C&lrﬁéxﬂ)laitngo?ﬂmbnfgbeature for
m xt ure stirred at room tenperature far r.
Tt Baet (156 LB S HLE T (F RGP ERS Wity vaRgr and
extexachetedivtifthes tiyll acetate. The exxtraactwasasiriled eder

%\lernhlyg anhydr%l% ssu(éLI %m Suflhfeago VeTll%ewgé) evveantor\é\@sd under
va a Ge&d pressure and esirdue was

purnefdlueeld uyraslshreaargblthecoéummechas)rmnrmgmacpm (cef hgd gel
acef ; te/h xane= 10/9 - - 4%}%60)acf JIAS t he

o et s ©

(SHJ;:'LVE, tlie :tiT:lQ MPO@dN%(QMg tyle]ld:17i5 9.3 Hz),

4. 31 ) (2 = 3 ) _
6 %ﬁ,“ﬁ’?li} 13136{5? rgt 2? Z' %f H,3'ﬁ:$ el Fiong

Poi3; H2B8 4313981 reecdyst &l iHzed ﬂ%ﬁm éihyt, akcet atd)Hz),

ME %%N;iﬂ 283 5(MH), B enprtal angd yiskS: nf or
C12H12
melting point: 138 - 139°C (recrystallized from ethyl acetate),

MS (ESI+): 233 (M+H),

Elemental analysis: for Ci;,HipNp03
20 Calculated (%): C, 62.06; H, 5.21; N, 12.06

Found (%): C, 62.05; H, 5.16; N, 12.12.

[0213]

Reference Example 12

ethyl 2-ethyl-8,9-dihydrofuro(3,2~c]pyrazolo[l,5-alpyridine-1-~
25 carboxylate

[0214]

CO,Et
=N

0
o N
[0215]
To a mixture of 5-amino-2,3-dihydrofurol3,2-clpyridin-5-
30 ium 2,4-dinitrobenzenolate (8.00 g, 25.0 mmol) and potassium

carbonate (4.84 g, 35.0 mmol) in dimethylformamide (100 mL)
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20 Calculated (%9: C, 62.06; H, 5.21; N, 12.06 Found
(%: C 62.05; H 5.16; N, 12.12. [0213] Reference
Exanpl e 12 et hyl

2-et hyl - 8, 9-di hydrofuro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di ne-

| - 25 carboxylate [0214] O CO2Et i NN [0215] To a
i - dr gf 3, hdin- 5-
o St SR DR A%, o e S0

ppt@@géiium agar p@¢1artleit(me 8atla89 stssr@i mokgon rfemperature for
d'@%tﬁ¥[f%5ga ég%lgﬁogbfﬂfholﬁ%% ) lﬁgg§QMﬁhh¥£ter and

2-pentynoate (3 under 1 ce- cooling,
angxtheckikice sidylseferale at Thoertrasperat dred ever

%0 atflllhyd;.rg@s %@9&:[1 %l%QLQt ' Q‘He\’\@oc‘lvde'nltu&gsd e\MaEQré(@dethnder
and eéxtracted wth ethyl acetate. The extract was

dr ireduev@ rPre sanky dindushe o i uvdararifird g1 sehtcanast
evwgmg %ﬂé&gf&grgp%gu?%ﬁf %%é% &%Qaﬁgﬁlof/%—%%@’?sto
I Ca r onat

uri col'um ¢ graphy (eth

acé?tléf?eﬁh%%ﬁé%l@@@m%W%F% oylﬁlc\/ézf he ti tI e
CO'THONMKj (ch8%;)m8; 13“3%| Q|3112 JltF#\'WH(z(PDCiL% S3ul-837 =
(3H t 7ty 7.2 FHz§

3, (752(%? q°’ 0§ LH & HE)— 47§Z(QH3 7t3 ?JH 9. 7 Hz% 1 Hz)
4. 3123(22k“12H,q,q,JJ—77 2 hlz), A2 (f@Ht,t g 9 F198%) Hzg .54 (1H,
6. 54 J 819-8.23 (1H, m,

mel%i g pcrllnpz 115%)19 Ilﬁ(:éB( é@ry@)t'al lized from et hyl

acabat@ﬂg poNﬁt(Efidﬁ— lzﬁil(E@&ﬂ¥sﬂd§lg¥éﬁnﬂfbﬁ|ethyl acetate),

anal y f or 14H1 N203 Calculated (%: C, 64.60; H,
6.%;‘7%5:’i 7. ?é? d (%: C 64.41: H, 6.11; N,
150 EQ&meniaOlZ]aﬁ]alMser gneecEangm;e 13 20 net hyl

2-phen| 8- bydr gfugof 3, 2-chpyrazahohd. 5~ pyri dine
Found (%) : C, 64.41; H, 6.11; N, 10.091.
[0216]
Reference Example 13
20 methyl 2-phenyl-8,9-dihydrofuro[3,2-c]pyrazolofl,b-alpyridine~
l-carboxylate
[0217]
CO,Me
=N

O

o N-pf
[0218]

25 To a mixture of 5-amino-2,3-dihydrofuro(3,2-c]lpyridin-5-
ium 2,4-dinitrobenzenoclate (1.00 g, 3.12 mmol) and potassium
carbonate (640 mg, 4.37 mmol) in dimethylformamide (20 mL) was
added methyl 3-phenylpropiolate (506 plL, 3.43 mmol) under ice-
cooling, and the mixture was stirred at room temperature for

30 14 hr. The reaction solution was diluted with water and
extracted with ethyl acetate. The extract was dried over
anhydrous sodium sulfate. The solvent was evaporated under

reduced pressure and the residue was purified by silica gel
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[0217] O COzMe 1 NN [0218] 25 To a m xture of
5-am no- 2, 3-di hydrof uro[ 3, 2-c] pyridin-5- ium
2,4-dinitrobenzenolate (1.00 g, 3.12 muol) and
pot assi um carbonate (640 ng, 4.37 mol) in

di met hylfor mam de (20 nL) was added net hyl

3- phen i ol ate 3.43 unde
cootd W@gm‘ényur@ 5 EEEF %H?eégtan?o%%%_womo to
termeneattheet:ftdﬁ Bﬁmziodanldr (ldhengr egteidri 8§l uti on was
di |t ter xtracte t hyl_acet
The%eg(l?l?\gg Wa's drl e évﬁ a’nhy rouéséqs%dlﬁm ibuI%fﬁ b a7
The(Xbl ten? Wk deviapor@attadd (Gded, Jrédﬂlelad{qdr,e§sé|@e—a7nd6 (3H,
t y esi dye pusd fied i d1i5C e} 112,
cbﬂ‘ren%)malf’oglgjapwfll%(ge%PII che?g%ZZ/(ﬁgxg%g J30/ 70- *46/ 60) to
gi vViO21R¢ title conpound (166 ng, yield 18%. 'H NWVR
(COCHR)chio T SHaS), 3.75 (2H, 1 3 =04 Ho).
4. 77 4 Hz), 6.64 (1H, d, J = 7.1 Hz),
7. &Fhy 724163’%1@34 8, %—cmhydrz@%mmw 69! gyazony (1.8 32P1'11+q1me-

d L arbodyti®e [0219] Reference Exanple 14 ethyl
2- et hyl - 8 9- di hydrof urof[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di ne
10 1LQ?-3%oxy| ate 10 [0220] O COzEt N N [0221] In the

in Reference Exanple 12, the title
s obtained (yield 12% from 5-am no-2,3 15
di hy rof Uir o}, 3, 2- c]pyridin-5-ium 2, 4-di ni trobenzenol at e
hy L but ynoate. 1H NWR (CDC13) 6: 1.39 (3H, t,

7. S\l 2.60 (3H, s), 3.73 (2H, t, J = 9.2 Hz),
4 3&02(2% q, J = 7.2 Hz), 4.72 (2H, t, J = 9.2 Hz),
6. 54 (1HInd‘L;he] sam@ ez}, a8. b Ref8r&ilcd Ekbhmp)e 120 the title
rotoniyRY T phER e Jive tiage) S Hon SRR Y MY
15 dihydrofuro[3,2-clpyridin-5-ium 2,4-dinitrobenzenoclate and

ethyl 2-butynoate.
'H-NMR (CDCls) &: 1.39 (3H, t, J = 7.2 Hz), 2.60 (3H, s), 3.73
(2H, t, J = 9.2 Hz), 4.32 (2H, q, J = 7.2 Hz), 4.72 (2H, t, J
= 9.2 Hz), 6.54 (1H, d, J = 7.4 Hz), 8.16 - 8.21 (1H, m),
20 melting point: 132 -~ 133°C (recrystallized from ethyl acetate),
MS (ESI+): 247 (M+H),
Elemental analysis: for Ci;szHi4N03
Calculated (%): C, 63.40; H, 5.73; N, 11.38
Found (%): C, 63.44; H, 5.70; N, 11.48.
25 [0222]
Reference Example 15
methyl 2-cyclopropyl-8, 9-dihydrofuro[3,2-c]pyrazolo[l,5-
alpyridine-l-carboxylate
[0223]
CO,Me
© = N
N N\N/
[0224]

30
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El emental anal ysis: for C13H14N203 Calculated (%: C,
63.40; H, 5.73; N, 11.38 Found (%: C, 63.44; H
5.70; N, 11.48. 25 [0222] Reference Exanple 15 nethyl
2-cycl opropyl -8, 9-di hydr of uro[ 3, 2- c] pyrazol o[ 1, 5-
a] pyridine-I-carboxylate (0223] COzMe O1i 30 NN
[0224] 113 In the sanme manner as_in Referen
12, the t7ti%€ SEBIPBERET Wes l&bﬁﬁf%%ed‘cfy]a}é?r&pﬁfz% % ritle
g Zj&n@@ugd SﬁSdeyﬁrﬁdeRpiél,d 22¢) pyrdrdishRabinat®, 3-
ni trobe nol ate an
5 JSvOpr SRy GpeEear e e Epymﬁ%ﬁa%ﬁze?lit 6™s
1.(Nétb§t|3¥6yc13p¥dpylp20§22{deatB) 3.70 (2H, t,
7 t, J=.9.2 1
(51HH ‘8‘2”* CDC% 308 16 &6(@5 P 2y, n%ﬁ’?z gt “%
E/gmno 1573 -t, 132€ Qme@tzystalaa z(éH fs)om4et7hy(2fhcet afe) 9.2
Sl + 2 Se t analysi s: for
N30 @Z‘I’cuig%ed (e %62!.)11;@# 55677k,
10 n&atlﬁgugstdm(t% 17C,- 652&9 rblprﬁstzm;limed 1x@3ethyI0226Fate) ,

Reﬁﬁi ?E %%&Q 15 et hyl
uoronethy 8, 9-di hydrofuro[ 3, 2-c] pyrazolo[ 1,5
20 aypywndahenhl&axboﬂykaﬁer8226] COZEt O CF3 NN

[OZEQ ulated (%): C, 65.11; H, 5.46; N, 10.85
Found (3): C, 65.09; H, 5.44; N, 10.93.
[0225]
Reference Example 16
15 ethyl 2-(trifluoromethyl)-8,9-dihydrofuro[3,2~-c]pyrazolo[l, 5~
alpyridine-l-carboxylate
[0226]
COEt
N

»—CF3
N N“N

[0227]

20 In the same manner as in Reference Example 12, the title
compound was obtained (yield 38%) from 5-amino-2, 3-
dihydrofuro[3,2-c]lpyridin-5-ium 2,4-dinitrobenzenolate and
ethyl 4,4,4-trifluoro-2-butyncate.

'H-NMR (CDCls) &: 1.39 (3H, t, J = 7.2 Hz), 3.78 (2H, t, J =

25 9.3 Hz), 4.35 (2H, q, J = 7.2 Hz), 4.78 (2H, t, J = 9.3 Hz),
6.74 (1H, d, J = 7.5 Hz), 8.33 (1H, 4, J = 7.5 Hz),
melting point: 162 - 163°C (recrystallized from ethyl
acetate/hexane),

MS (ESI+): 301 (M+H),

30 Elemental analysis: for Ci3H11Np03F3
Calculated (%): C, 52.01; H, 3.69; N, 9.33
Found (%): C, 51.985; H, 3.53; N, 9.39.

[0228]
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20 In the sane manner as in Reference Exanple 12, the
title conpound was obtained (yield 389 from

5-am no- 2, 3- di hydrofuro[ 3, 2-c] pyridi n-5-ium

2, 4-dinitrobenzenol ate and et hyl
4,4,4-trifluoro-2-butynoate. "H NWR (CDC13) S: 1.39

(3H t, J—72Hz) 3.78 (2H, t, J = 25 9.3 Hz),

4. FBesencqy Exgmele B p) 4,78 (2H, t, J = 9.3 Hz),

6. lMatﬁ;]zH 20,4 —i’l?—%go;ﬁieﬂg)é)c 52(3;93311(131d-l;olffiro@3? ~&]1byHz)glo(1, 5~
mel tin Oi -1 recrystallized from ethyl

acét! Wg}%éfar]refar%y( B8P+): 301 (M+H), 30 El enent aIy
anado)zag;s for CI3HL1IN203F3 Calculated (%: C, 52.01;

33 Found (9% : C, 51.95; H, 3.53; N,

0. ®114 Reference Exanple 17 nethyl

2- (4 fryT\) - 8, 9- di hydr of ur o[ 3, 2-c] pyrazol o[ 1, 5-

a] pyni digpe/ =8 hoxyl at e [0229] O CzMe 5 N, N F

'nNhe Sane manner as in Reference Exanpl e 13,

t hefo2i3p} e conpound was obt a| ned (yield 17% from

5-am no drof rof

2,4-din|fr() enzenol neegn§ £Q¥%#%yc% gxéﬁﬂme 13, the title
3- (ebrpbund Menytéme@b-(iwhbdﬂé) ﬂwwmam@mﬁ)? S:

?- Zfi&@%%ir’o [é., 259](1%3,&1%% § J_Z]?h gisb-*dl%)ltr.é'bgr?zen(agﬂte and

J = 7.4 H
(@Bhethy}, 37(464 1uogorheny2 Horqp-2- sn%te 8.33 (1H, m.

0231 f le 1
1£uro[§MP2 (%]DB§ e%en§f74E>5<(§g}3p§“ngn yqz ﬁanol g 312]1

(282Nt NV [0233] Hz 6 1H, d, . Hz '
m), 7.64 - 7.71 (2H, m), 8.30 - 8.33 (1H, m).
[0231]

15 Reference Example 18

furo[3,2-c]lpyrazolo(l,5-alpyridin-1-ylmethanol
[0232]

[0233]

20 To a suspension of 80% lithium aluminum hydride (250 mg,
5.40 mmol) in tetrahydrofuran (10 mL) was added a solution of
ethyl furo[3,2-c]lpyrazolo[l,5-alpyridine-l-carboxylate (310 mg,
1.35 mmol) in tetrahydrofuran {10 mL) at room temperature, and
the mixture was stirred at 50°C for 5 min. Sodium sulfate

25 decahydrate (4.3 g) was added under ice-cooling, and the
insoluble material was filtered off. The filtrate was
concentrated under reduced pressure, and the residue was
purified by silica gel column chromatography (ethyl acetate)
and further washed with diisopropyl ether to give the title

30 compound (125 mg, yield 49%).
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20 To a suspension of 80%Iithium alum num hydride
(250 nmg, 5.40 mmol) in tetrahydrofuran (10 L) was
added a sol ution of ethyl

furo[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di ne-1-carboxyl ate (310
ng, 1.35 mmmol) in tetrahydrofuran (10 ni) at room

te was, st ed I
HH%%?%RE%C%%I Sat erk%S%eca rat4eSg %Eg 389% 5%: oﬁ)

undbﬁ Hel- delBi hHl, andIthe - 7|H§bIJbIé ﬁ%ﬁeﬁ%ap méb9 Hz)

filteredof fy Fhe { g tiraf & was (1gongeng e eduynders = 7.7

reduced pressure, and t e reS|due was purified by

si I4%2¢a gel col umm chromat ography (ethyl acetate) and

5quagg washed with diisopropyl ether to give the

title conmpound (125 ng, yield 49% . 115 'H NWR

(cBefsyemre ExgBriaH? t = 4.9 Hz), 4.96 (2H, d, J =

4. QZE%henﬁiﬂagofifﬁ djpyﬂazoié[z BtalPyzl&ﬁn(ﬂ4§l)ﬁetﬂanol

1. 7.71 (1H, d, J Hz), 7.92 (1H, s), 8.30

(1H°28 13277 H). s [0234] Ref erence Exanple 19

nyl f uPb[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di n-1-yl ) net han

OH O, NN 10 [0236] To a suspension of

num hydride (294 ng, 6.35 mMmmwol) in

10 nL) was added a sol ution of

met hyl ™ 2- phenyl furo[ 3, 2- c] pyrazol o[ 1, 5- aj pyri di ne-1 15

¥arboxyl ate (465 ng, 1.59 mml) in tetrahydrofuran (10

mL)roase] room tenperature, and the mxture was stirred

at 50C for 5 mn. _.Sodi qu te de ah t 4.3

was addelgO unauSP?%seloéloS#ngoi % % h mﬁh&dhde &)94 mg

mateeBbahmaigs ihi tdstexraedfdobfuraﬁhelmrhlt raztae &\@@d a solution of

concenty n dyc [£ 2 sresihdue
B e e B O S e

150 qgirbexylete ﬂﬂ6$empoﬁpBQHMMﬂ36ihrﬂytryheﬁxpﬁyrﬁp (10 mL) at

éHr\glgg \(.emc%%]i?é u?e, 1an%6t£1e mlxt‘ure was s%llfl%éd asc %% ézf'al’r 5 min.

Sodium sulfate decahydrate (4.3 g) was added under ice-cooling,

and the insoluble material was filtered off. The filtrate was
concentrated under reduced pressure and the residue was
20 purified by recrystallization (ethyl acetate) to give the
title compound (367 mg, yield 87%).
'H-NMR (CDCls) &: 1.66 (1H, t, J = 4.9 Hz), 5.05 (2H, d, J =
4.9 Hz), 7.06 (1H, dd, J = 7.7, 1.0 Hz), 7.21 (1H, dd, J = 2.2,
1.0 Hz), 7.39 - 7.53 (34, m), 7.74 (1H, 4, J = 2.2 Hz), 7.82 -
25 7.87 (2H, m), 8.35 (1H, d, J = 7.7 Hz),
MS (ESI+): 265 (M+H).
[0237]
Reference Example 20
8, 9-dihydrofurc[3,2-c]pyrazolo[l, 5-a]lpyridin-1l-ylmethanol
30 [0238]
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4.9 Hz), 7.06 (1H, dd, J =7.7, 1.0 Hz), 7.21 (1H, dd,
J =22, 1.0 Hz), 7.39 - 7.53 (3H, m, 7.74 (1H, d, J
= 2.2 H), 7.82 - 25 7.87 (2H m, 8.35 (1H, d, J =
7.7 Hz), M5 (ESI+): 265 (MtH). [0237] Reference
Exanpl e 20

8, 9-di hydrofuro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di n-1 -yl net ha
nol 0[O0 116 OH O N N [0239] To a suspension
of i thium alum num hydride (760 ng, 5 16.4 mmmol)

int rofuran (4D nlL) was added a sol ution of

- @t hydrof uro[ 3, 2-c] pyrazol o[ 1, 5- a] pyri di ne- |
ath (950 ng, 4.09 nmol) in tetrahydrofuran (40
m.) under ice-cooling, and the m xture was stirred at
room tenperature for 30 mn. Sodiumsul fate
ded8Ry®k ate (10 g) was 1o added under ice-cooling, and

the insolybl g, ontgh LAl o MaHse &r%ﬁl%regl@rﬁmumTh@dmgr%@ mg,
was concentrat ed under reduced pressure and

Fedfefiemigld WastEd AW EroHTS0pt Py Beherdded agrqﬂélttlﬁe of
t'EkE%P‘HT@QHBQyéﬁﬁQrHQB Zucgbgr§§b@o[l khi\]Wr(l S
HZf:arkgfox;@lategr {30 G, 4,]39 mgog » :(rllqetaahy}imf-pran H%O mL)

7. 8hdef lide-epol £ 3 and 8: 1O i ktlirdwasnBtLd@ Bei fﬁom 152
- 154C (recrystallized from ethanol/diisopropyl

et REFySrEERehtal3Cafarysifediyp s ugi bl (gserY2prte (10 g) was
1@a|a@&;!e@trﬁﬁieﬁ:%.ce—@oo@$né,5,an|d the isoMub 1. maY erEOUNh S

Exgﬁiﬂ:%rezil (tlf T’he flltrate wzfrs 7c90nceLtr2aA{:%]d 5g<§eel[ errecc:i%ced
(2petbybrs, Andi thedrebuded Ja2- eifhyazatv[diisoakpyyl dither to
- glveylgén%tgegcgoA§8%§&J(650 mg, yield 83%).
'H-NMR (CDCl3) &: 1.42 (1H, t, J = 5.5 Hz), 3.53 (2H, t, J =
15 9.1 Hz), 4.72 - 4.82 (4H, m), 6.52 (1H, d, J = 7.4 Hz), 7.87
(1H, s), 8.23 - 8.29 (1H, m),
melting point: 152 - 154°C (recrystallized from
ethanol/diisopropyl ether),
Elemental analysis: for CipH;oNz0;
20 Calculated (%): C, 63.15; H, 5.30; N, 14.73
Found (%): C, 63.04; H, 5.27; N, 14.79.
[0240]
Reference Example 21
(2-ethyl-8, 9-dihydrofuro[3,2-c]pyrazolo[l, 5-a]lpyridin-1-
25 yl)methanol

[0241]
OH

O
= =

/
N N\N

[0242]

30 To a suspension of 80% lithium aluminum hydride (548 mg,
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OH OZ NN [0242] 30 To a suspension of 80% ithium
al um num hydride (548 ng, 117 11.8 mmol) in
tetrahydrofuran (30 nL) was added a sol ution of ethyl
2-et hyl - 8, 9-di hydrofuro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di ne-
| - carboxyl ate (770 rTg, 2.96 rmol) i n tetrahydrofuran

(SQIan der éﬁ%@rog ra 'Haétgé§%&M% solution of

stirred a‘i’ room%t]f era ure b "&n

suldtdtyd deediwds at-edihiOrgfuwalss, 2adbtactaunbl@rl S5-alpyridine-1-
i ce: t Lngel t WasSe I

of f~ %%, §$??%?g?%1&§s c§§€§ﬁ¥$a?gd8%%%hy éﬁ%% Q§5%ﬁ

pr esmn:elcar@oﬂhegx esidd tke vwais g heds \mttthredi iasoppopyl

t%}&%f%h% tn'll'hl e §o?gﬂgu§glﬂa%%5dg&hy¥ﬁ§]cg gﬁ)@; was

1.35
(mdd@d gnder AcE-¢p9ling, 48nq 2fe fnsglublyg matgr)ialiwge -

4 71.911(t%|1?|ed “@fﬁj dﬁg?e fﬂk&a@e wlls =cdnérliz)red u%ée(clkéd&ed

ting point: 119 -
(r ebmtlaﬂ iangd the ol”rﬁSéfihyl waaﬁ:étaabésﬂ dfflitéloé%b‘iﬁsﬂméﬂae?‘)her to

15 ;1aka ot 1
car BT 8 (RBP4 s rouna

(9% H- TR 66:0283) ra 5. &ﬁo BNI, 2 573 7.7 0%43] 2FeF el2dnce, T =

EX81Tp7| @z22 ?048 2H, t, J = 9.1 Hz), 4.70 - 4.79 (4H, m), 6.42
Pheny 9- d| h drofuro[3 d]Np%razol o[ 1, 5- a] pyridin
-| _(3fs) Ret handl- 4[ 524 - BN o5 4 Bahshitgey (1H),

sum&%gnp&fnt%%é it h'z@ﬂf’s adﬂé@kgyfamqéa deroinl QOn 1D,
2 I n tetrahydr of uran m.) was added a

soﬁﬁ%taﬁeé@llsr?@ifﬂw ther),
Zr pliemght 81 %ﬁubyﬂgofﬂﬂrotﬁazmgézpwmol o[ 1, 5-a] pyridine

tet(}%%;‘g %/% (16 s)n%b H544 S%mjll\]) 12 73
Found (%): C, 65 28 H, 6.40; N, 12.73.
[0243]
Reference Example 22
20 (2-phenyl-8,9-dihydrofurol[3,2-c]pyrazolo[l,5-alpyridin-1-
yl)methanol

[0244]
CH

O
N

. N‘N/

25 [0245]
To a suspension of 80% lithium aluminum hydride (100 mg,

2.16 mmol) in tetrahydrofuran (5 mL) was added a solution of
methyl 2-phenyl-8,9-dihydrofuro(3,2-clpyrazolo(l,5-alpyridine-
l-carboxylate (160 mg, 0.544 mmol) in tetrahydrofuran (5 mL)

30 at room temperature, and the mixture was stirred for 30 min.
Sodium sulfate decahydrate (1.7 g) was added under ice-cooling,
and the insoluble material was filtered off. The filtrate was

concentrated under reduced pressure, purified by silica gel
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30 at roomtenperature, and the m xture was stirred
for 30 mn. Sodiumsulfate decahydrate (1.7 g) was
added under ice-cooling, and the insoluble materi al
was filtered off. The filtrate was concentrated under
reduced pressure, purified by silica gel 118 col umm
chr omat ogr aphy (ethyl acetate), and further shed .
wi tHPLUER| SeE g P Rt eﬁeF%ya]giaa?st?B% t PPfe EaguAEed with
(132 imgprypel @th89%c glke NMR (EDCA 3)onpoudd 66 321y, syield
3.54 (2H, t, J = 9.1 Hz), 4.77 5 (2H, t, J = 9.1 Hz),
4.§?ﬁ02H, s), 6.51 (1H, d, J =7.4 Hz), 7.37 - 7.52
(3Hu-RR (EDEB5)» 7. 8o6d 2HH, M), &.34 ¢218. 29 (1:H9.m) Hz) M3.77

(ES)+): . 267 ( [024 feren le 23_s
C2- b hir -%,‘9%%?@@%11?]8[ @g & py§g5z1§ﬁgﬁ,‘§- é’]spy?f it
- 1 -7 M7) ret henaBH] 024,717 . OBl - OZ 88 _N2H5 nf)024834 In 8t A8 (1H, m).
sa . in ference Exanple 21, the title
co%ogﬁg?%'sa%gt "Hed (yield 929 from et hyl
2- nEx24¢l - 8, 9-
di f [ - azol o[ 1, 5-a] pyri di ne-1 -car boxyl at
e. %%igﬁwﬁg(%ﬁéf%p%{ 1.29 (1H, t, J = 5.1 Hz), 2.45
(BH2-gethgl 48 R0ifpdofurol3 2-¢lpyERrjoldle8-alyrgdiray;
n, . d, J =7.4 Hz), 8.11 - 8.17 (1H, m,
nel%ﬁﬁ%ggg%?t: 173 - 174C (recrystallized from
et hEd®#71di i sopropyl ether), Elenental analysis: for
CLl1H12N202 2§?éhlculated (%9: C, 64.69; H 5.92; N

7. C, 64.69; H 5.92; N, 13.77. [0249]
Ref@r ence anple 24
| -8, 9-di hydrof uro[ 3, 2-c] pyrazol o[ 1, 5- a] py
met hanol [ 0250]

15 [0248]

In the same manner as in Reference Example 21, the title
compound was obtained (yield 92%) from ethyl 2-methyl-8,9-
dihydrofuro[3,2-c]lpyrazolo[l, 5-alpyridine-1l-carboxylate.
l4-NMR (CDCls3) &: 1.29 (1H, t, J = 5.1 Hz), 2.45 (3H, s), 3.48

20 (2H, t, J = 9.1 Hz), 4.68 — 4.81 (4H, m), 6.42 (1H, 4, J = 7.4
Hz), 8.11 - 8.17 (1H, m),
melting point: 173 - 174°C (recrystallized from
ethanol/diisopropyl ether),
Elemental analysis: for C;i1HioN202
25 Calculated (%): C, 64.69; H, 5.92; N, 13.72
Found (%): C, 64.69; H, 5.92; N, 13.77.
[0249]
Reference Example 24
(2-cyclopropyl-8, 9-dihydrofuro(3,2-c]pyrazolo(l, 5-alpyridin-1-
30 yl)methanol
[0250]
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119 OH OZ N- N [0251] In the sane manner as in

Ref erence Exanple 21, the title s conpound was

obtai ned (yield 930) from nmethyl 2-cycl opropyl -

8, 9-di hydr of uro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di ne- | - car box
ylate. "H NWR (CDC13) 5: 0.96 - 1.06 (4H, m, 1.43
(1H, brs), 1.99 - 2.12 (1H, m, 3.47 (2H, t, J = 9.1
Hz) , 73 (2BHt, J = 9.1 Hz), 4.81 (2H s), 6.38
(1ky d, 7.4 Hz), 8.06 - 8.13 (1H, 20 M, nelting

poi Nt 17 (recrystallized fromethyl acetate),
El e Q\aél7 s: for C13H14N202.0.1H20 Cal cul at ed
(%: G N8; H 6.17; N, 12.07 Found (%: C, 67.47;

H 6.14; N, 12.17. is [0252] Reference Exanple 25
[ 2- (trlfluoronethyl)-8,9-dihydrofuro[3,2-c]pyrazolo[l,
5- EIs¢di di n-1-yl ] nethanol [0253] OH CF3 0 20 NN

[ 0254] 'Ent{}% 3EHE fEhaeT asi & £&r&n%§a RBhE 2o title
the title onpoun %talneg yield 499 from
eqrggmpgugg was obtalned (yleld 93%) rom methyl 2-cyclopropyl-

f a Xylate.
AR e

t, \BI EMB) (ZJDHi) 04, 7306 "41896((44HI mq 1-@3651%'1@1'3(2’{ 5.89 -

7. % H2) (18, %, (%Hmd £, 734 Wz}, HQ)I ddenz(iH), +128 =
mel ting p0|nt recrystal ized from
et Hirol ﬂh%%(aﬁv?ély (3ES|11§ D59 tMHd Hzer bt g1 8-13 (1H,

anabysis: for CllFBhQOZFB

melting point: 170 - 172°C (recrystallized from ethyl acetate),
Elemental analysis: for Ci3H34N202¢0.1H0
Calculated (%): C, 67.28; H, 6.17; N, 12.07
Found (%): C, 67.47; H, 6.14; N, 12.17.

15 [0252]
Reference Example 25
[2-{triflucromethyl) -8, 9-dihydrofuro[3,2~-c]pyrazolo[l, 5~
alpyridin-l-yl]lmethanol

[0253]
OH
O
7 Sy—cF
/ 3
20 AN N\N
[0254]

In the same manner as in Reference Example 21, the title
compound was obtained (yield 49%) from ethyl 2-
25 (trifluoromethyl)-8,9-dihydrofuro[3,2-c]pyrazolo[l,5~
alpyridine-l-carboxylate.
'H-NMR (CDCls;) &: 3.56 (2H, t, J = 9.2 Hz), 4.73 - 4.89 (4H, m),
6.65 (1H, 4, J = 7.4 Hz), 8.27 (1H, d, J = 7.4 Hz), hidden
(1H),
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Calculated (%: C, 51.17; H 3.51; N, 10.85 s Found
(%: C 51.18; H, 3.40; N, 10.92. [0255] Reference
Exanpl e 26

[ 2-(4-fluorophenyl )-8, 9-di hydrof uro[ 3, 2-c] pyrazolo[ 1,5
- a] pyridin-I-yl]nmethanol io [0256] OH ONN/ F

0 sa L ef-gr.enge Exa
Ehééet [ tlf‘g gé}%‘t %Lcl)un Q% C f:a}’BC d1 (lyl eI fdr%%‘% h?nglrﬁhexane)’
netMfy | (EIty: 259 (M+H
fl Lﬂre%ﬁgmla)nagyglgj qr@{\w{g% 2- c] pyr azol o[ 1, 5-a] pyr
i di ne-1- carboxyl ate. 8: 3.53 (2H, t, J
= dafcpgyted ( ?s -Cq. BrifaHl @51 GNrsﬂo(iﬁ d, J =
75- Wound. 1) - 7. 80 {&2Hg, mb, 40 €8 10 79286 (2H, 20 n),
8.23 - 8.27 (1H m, hi dden (1H), "MB (ESI+): 285
( Mi9255] 0258] Ref erence Exanple 27

funakargn@ényéﬁ@pécd@ 5- a]pyridin I-ylacetonitrile 25
[ 0259] To a saolution of bo

trifd dérﬂo‘é’r&ipé‘?ﬁ%) éﬂ% ?l%yaﬁﬁg&oiaz?rcéewzeloils%r
el Noyangi d-ri-et ytisddoy! cyani de (280 L, 2.10 nmmmol)
i n d|chloronethane (5 nm.) was added a sol ution of
Furl§P36b- c] pyrazol o[ 1, 5-a] pyri di n- 1-yl et hanol (100
ng, O. 531 nA@pl) in dichloronethane (5 ni) under

i cefcopol i ng"and an argon s atnosphere, and the m xture
wasl st D mn. The reaction solution was
di | ut/éed it ed aqueous sodi um hydrogen

car bona N\ﬁblu and the m xture was extracted
wWth ethyl acetate. The extract was dried over
anhydr ous

[0257]

In the same manner as in Reference Example 22, the title

15 compound was obtained (yield 85%) from methyl 2-{4-.
fluorophenyl) -8, 9~dihydrofurc[3, 2-c]pyrazolo[l, 5-a]pyridine-1-
carboxylate.
'H-NMR (CDCls) &: 3.53 (2H, t, J = 9.1 Hz), 4.73 - 4.81 (4H, m),
6.51 (1, 4, J =7.1), 7.11 - 7.20 (2H, m), 7.78 - 7.86 (2H,

20 m), 8.23 - 8.27 (1H, m), hidden (1H),
MS (ESI+): 285 (M+H).
[0258]
Reference Example 27
furo[3,2-c]lpyrazolofl,5~alpyridin-l-ylacetonitrile

25 [0259]

[0260]

To a solution of boron trifluoride diethyl ether complex
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sodi um sul fate. The sol vent was evaporated under
reduced io pressure and the residue was purified by
silica gel colum chronat ography (ethyl
acet at e/ hexane=10/90->30/7D) to give the title
conpound (57.1 ng, vyiel d 55% 1H- NI\/R (CDC13) S 3.96
) 08, (1H..,dd Hz

da, 2930y 3255 i4n)) Eng epdnpif 1) Blaps J7ad ity 2. 20
15 ool ) dlBthrC(H@Hhade ¢ aly. waHadde§ (BShEjon 138
(Mkldk 3,[20%%%,::5?51%&@”5%1%@11? 12%1methanol (100 mg, 0.531

2-p enylfuro razolo[ 1, 5-af pyri din- 1y|)aceton
|tF“imPé 7o dighgefomghaty NS NL| 028Bir Feeacedingi arfl @ argon

QoraQﬁoéﬁﬂéﬂeuoéhged{@ ﬁ&!@ﬁ’&ree%%rs&%hefor% (n4f§0 Ifhe
mol ) -and trinethylsilyl cyanide (645 L,

nrn?lejiCHfPfUlS@FiPB%@héVtaﬁaﬁbh{tfﬁ 1 §h e uadERY aaaugawtao@ﬁum

of nl arogen carbonate solution, and the mixture was extracted
hen¥lfuro 3, 2-c] pyrazol o[ 1, 5-a] pyri di n-1 -yl ) nmet hanol

(328 Ay thvt, sgetaisl-) The GRERMGT OREt ABHRE EYermhysHaes

| Ceve 0t it rand. afhe asgaRnat RS RRAHEra Bt uhher Nethidee
was stirred for 2 hr. The 30 reaction solution was

di PGEed W taﬁds‘é’&%r%ﬁééu%dﬁéoﬁgr%%cﬁduw Jy]dlrc@ggﬁl column
Ca%ﬁ@Bﬁﬁﬁ%g&@bH&'Fthy@ngcéﬂgieﬂhéiéﬂéiﬂNagﬁagbVa@ﬁQQ)glve the

vvlth acet a The extrac s dried over

Bf mpf?? sgﬁ? &nﬁ“%ulyflﬁtlg g% sol vent was
evapqmzt an@nades rﬁ.@l@f:eng, pnessus®e amgd the Jesndye ovaSHz),
pur| g ography (e
acét ik f]ﬁgxgﬁ @0%5@%58%% 0 gl%g?%lhed’ Pjstl é M), 7,92
16ONPaN (8463rrg],H,yideI d ¥30)%. 1s) 1H NVR (CDC13) 8: 4.01

éﬁﬁsﬁiﬁzﬁﬁﬁaj&é%‘ﬁ? J=7.4, 0.8 Hz), 7.22 (1H

7.44 - 7.57 (3H, ), 7.65 - 7.70
(2I1102a’)1 7.80 (1H, d, J = 2.2 Hz), 8.37 (1H, d, J =

Ref erence Exanple 29
8, éegg%gﬁfr%? 0%33 f%c] pyr azol o[ 1,5-a]pyridin-l-ylaceto
n|t2rphenylfuro 2-clpyrazolo[l,5 a]pyridin—l—yl)acetonitrile
20 [0262]

CN

_—

O
N

N NaN/

[0263]
To a solution of boron trifluoride diethyl ether complex
25 (460 pL, 3.63 mmol) and trimethylsilyl cyanide (645 puL, 4.84
mmol) in dichloromethane (12 mL) was added a solution of (2-
phenylfuro[3,2-c]pyrazolo[l,5-a]lpyridin-l-yl)methanol (320 mg,
1.21 mmol) in dichloromethane (12 mL) under ice-cooling and an
argon atmosphere, and the mixture was stirred for 2 hr. The
30 reaction solution was diluted with saturated agueous sodium
hydrogen carbonate solution, and the mixture was extracted

with ethyl acetate. The extract was dried over anhydrous
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[0265] CN O Z 1-N 15 [0266] To a solution of boron
trifluoride diethyl ether conplex (1.26 nL, 9.94
nmmol) and trinmethylsilyl cyanide (1.77 nL, 13.3 nmol)
i n dichloronethane (13 nL) was added a sol uti on of

8, 9-

di hydr.of ur of - Clyr 1,5 rigi -

R T D T AR Al
undaresisgee cowl ithy e dan vwag gowibsiebdyherblcaagglt ¢relumn

m xt.u L t_r t f-or ] M.

The et Ba-by (A 0P b BT B Rl o Yive the
aqueidds seftanrdhydtbgen rarboridfe- sol ution, and the

g "’%{UgﬁR"‘&%g%t 5ACh ¢ ‘c’}‘zhb Qt,hgh@c?ltxﬁt 84, THe exuragls nz),
was 25 dried over anhydrous sodiumsulfate. The

sol 1At (Was ddevdporatledOubder r ddtited pPéssiit-emand’ t4ve -
resj e (Yas mpyr Wfé;@dﬁlﬂbyd?ljli@.gefhz)c,O'sUW (1H, d, J = 7.4
chr omat ogr aphy (et hy acet at e/ hexane=10/ 90- - 340/ 60)

to ®filve the title conpound (274 ngy, vyield 42%. 30

1H MR4gCDCL3) 8: 3.58 (2H, t, J = 9.1 Hz), 3.81 (2H,
s), 4.78 (2H, t, J =9.1 Hz), 6.53 (1H, d, J = 7.4
H)Refprgnce figampie 2% 20 - 8.2B (1H, m), 123 nelting

POi g1tg-alBPdrorleb s (1-egbyshadld (2e8-d r@miat fiyl-ylacetonitrile
acet at e/ hexane), Ms (ESI+): 200 (M+H), El enental
anal8%%Pd: for Cl1HON30 5 Calculated (%: C, 66.32; H,
4.55; N, 21.@? Found (%: C, 66.28; H 4.48; N

21. ¥t [0 Ref erence Exanple 30

(2- - 8, 9-di hydrof uro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di n-

| - ﬁ@/tbnitrile [0268] CN O

15 [0266]
To a solution of boron trifluoride diethyl ether complex

(1.26 mL, 9.94 mmol) and trimethylsilyl cyanide (1.77 mL, 13.3
mmol) in dichloromethane (13 mL) was added a solution of 8,9-
dihydrofuro[3,2-clpyrazolo[l,5-alpyridin~-l-ylmethanol (630 mg,

20 3.31 mmol) in dichloromethane (39 mL) under ice-cooling and an
argon atmosphere, and the mixture was stirred at room
temperature for 30 min. The reaction solution was diluted with
saturated aqgueous sodium hydrogen carbonate solution, and the
mixture was extracted with ethyl acetate. The extract was

25 dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure and the residue was purified
by silica gel column chromatography (ethyl
acetate/hexane=10/90->40/60) to give the title compound (274 mg,
yield 42%).

30 'H-NMR (CDCls) &: 3.58 (2H, t, J = 9.1 Hz), 3.81 (2H, s), 4.78
(2H, t, J = 9.1 Hz), 6.53 (1H, d, J = 7.4 Hz), 7.81 (1H, s),
8.20 - 8.28 (1H, m),
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"N-N'" [0269] 15 To a solution of boron trifluoride

di ethyl ether conplex (836 pL, 6.60 nmol) and

trimethylsilyl cyanide (1.17 nL, 8.77 nmol) in

di chl oronet hane (5 nlL) was added a sol ution of (2-

et hyl - 8, 9-di hydrof uro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri din-1I -

yl ).met hanol 80 ch anet hane (10
lg;f ﬂ&%f‘ﬁcel%%ol3ﬁégéﬁngc%yéﬁﬁlgﬁza %&Oghéglq‘and

theEQﬁt)%tal‘Téemg +stirred at roomtenperature for 30

m nyg TRerLeachionspl ution was diluted with saturated

aqueous sodlun1hydrogen carbonate solution, and the

mi xElgmenhab aeetlvatt edowi EhHebAyl acetate. The extract

vsaScairch@Qt@a/e(ro an@ydar@o@§ s@diumssul f gieggThe 25
sol vent mas evaporate under reduced pressure and the

resicize (fwas uerPfi%ed Hpy4stii da g&illcol um
chrgﬂﬁﬁ graphy (ethyl acetate/ hexane=10/90--->30/70)
ive the title conpound (296 ng, vyield 59%.

reeeeERpmple 335 (3H, t, J = 7.7 Hz) , 2.80 (2H,
q (b~eth§DL§’§ZdtB§drd%u56 é;&ic]byrdzdidq115bﬂppyﬁid23-1—
(2H,_s), 4.76 H t, Hz), 4 (1H d, J =
P4 PFpetenif i es 19 (1H n) nel ti ng point: 179 -
180foAengcrystal l i zed from ethyl acetate/ hexane), 124
M5 (ESI+): gfﬁ (M+H), Elenental analysis: for

al culated (9%9: C, 68.70; H 5.77; N, 18.49

) A C, 68.84; H 5.74; N, 18.61. s [0270]
Ref e pl e 31
S di hydrof uro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri din
-1 - yI)acetonltrlle [0271] CN O 10 -N [0272] To a
SO'tHdéBT of boron trifluoride diethyl ether conplex
15 To a solution of boron trifluoride diethyl ether complex
(836 pL, 6.60 mmol) and trimethylsilyl cyanide (1.17 mL, 8.77
mmol) in dichloromethane (5 mL) was added a solution of (2-
ethyl-8, 9-dihydrofuro[3,2-clpyrazolo[l,5-alpyridin-1-
yl)methanol (480 mg, 2.20 mmol) in dichloromethane (10 mL)
20 under ice-cooling and an argon atmosphere, and the mixture was
stirred at room temperature for 30 min. The reaction solution
was diluted with saturated aqueous sodium hydrogen carbonate
solution, and the mixture was extracted with ethyl acetate.
The extract was dried over anhydrous sodium sulfate. The

25 solvent was evaporated under reduced pressure and the residue

was purified by silica gel column chromatography (ethyl

acetate/hexane=10/90-»30/70) to give the title compound (296 mg,

yield 59%).

'H-NMR (CDCl3) &: 1.35 (3H, t, J = 7.7 Hz), 2.80 (2H, g, J =
3 7.7 Hz), 3.56 (2H, t, 0 = 9.1 Hz), 3.73 (2H, s), 4.76 (2H, t,

J = 9.1 Hz), 6.44 (1H, d, J = 7.4 Hz), 8.14 - 8.19 (1H, m),

melting point: 179 - 180°C (recrystallized from ethyl

acetate/hexane),
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(186 L, 1.47 mol) and trimethylsilyl cyanide (260 L
1.95 15 mmol) in dichloronmethane (5 nL) was added a
sol ution of (2-
phenyl - 8, 9- di hydr of ur o[ 3, 2-c] pyrazol o[ 1, 5-a] pyri din-1I -
yl ) met hanol (130 ng, 0.488 mmol ) in dichl oronethane
(1 d ooling and an argon at nosphere,
§4n@%%€t%% stwredatroomtemmr&ureforl
r EmhentehGdemsssiukﬂoﬁnE&Nwas diluted with
satulahed- aguaguscsod uey hydrogen garkoagte  sol ution,
and ]he m xture was extracted with ethyl acetate. The
ext Famd Was: dii €8- dedl, afhydr dus 18oflt-um sul fate. The
sol was evaporated under reduced pressure and the
residue” was purified by silica gel colum
chr%ﬁ%ﬂ@g?aﬁﬁympéﬁh%1 25 acet at e/ hexane=10/ 90- - *40/ 60)
Elil\/_?:%%eh e-d 'ih@hg@fﬁﬁ%e(hﬂﬂjcafggazow [Q|)§l -8 é_d(lréHl—
s) ywasrztor(uzb&llte J —91Hz) 6.55 (IH, d, J - 7.4
42 - 7.54 (3H m, 7.62 - 7.67 (2H, nm, 8.26 -
B (1H, 30 M5 (ESI+) 276 (M+tH) [0273] Reference
ole 32 LZE
, 9-di hydrofuro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri din
, e [0274] CN QZ N,N[0275] In the
sanme |manper,as Ref erence Exanple 30, the title
conpoURd ned (yield 46% from (2-nethyl-8,9-
di hydr of uro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di n-1 -yl ) net hanol
.10 1H-NWR (CDC13) S: 2.43 (3H, s) 3.55 (2H, t, J =
9.1[¢sz] 3.72 (2H, s), 4.77 (2H, t, = 9.1 Hz), 6.44

boi nt - 173 & rAEL) G JRE AN 1 Hde” e Lhop i eekE0%conprex

acetmee/pluexanﬁ) mmd D) Mud ESLmathﬁMl(;Md;bamEdaemmt al., 1.95

anamﬂgﬁ ﬁnfgﬁcﬁgorome€g%ne was added a solution of (2-
phenyl—8,9—d1hydrofuro[3,2—c]pyrazolo[1,5—a]pyridin—1—
yl)methanol (130 mg, 0.488 mmol) in dichloromethane (10 mL)

under ice-cooling and an argon atmosphere, and the mixture was
stirred at room temperature for 1 hr. The reaction solution

20 was diluted with saturated aqueous scodium hydrogen carbonate
solution, and the mixture was extracted with ethyl acetate.
The extract was dried over anhydrous sodium sulfate. The
solvent was evaporated under reduced pressure and the residue
was purified by silica gel column chromatography (ethyl

25 acetate/hexane=10/90—>40/60) to give the title compound (117 mg,
yield 87%).
H-NMR (CDCl3) &: 3.67 (2H, t, J = 9.1 Hz), 3.85 (2H, s), 4.82
(24, t, J = 8.1 Hz), 6.55 (1H, d, J = 7.4 Hz), 7.42 - 7.54 (3H,
m), 7.62 - 7.67 (2H, m), 8.26 - 8.3C (1H, m),

30 MS (ESI+): 276 (M+H).
[0273]

Reference Example 32
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Calculated (%: C, 67.59; H 5.20; N, 19.71 Found
(%: C 67.80; H 5.17; N, 19.75. [0276] 20 Reference
Exanpl e 33

(2-cycl opropyl -8, 9-di hydr of uro[ 3, 2-c] pyrazol o[ 1, 5- a] py
ridin-I- yl)acetonitrile[0277] CN ONN 25 [0278]

In nne n f nce I 0, the
e A R e B e PEFa BT Froffy <108
(2 yiy@b@pwmqgﬂlls 9-
dlrlq?@g uro[ 3, 2-c] pyrazol o[ 1, 5- a] pyri di n-1-yl ) met hanol
: NVR (CDC13) S: 0.95 - 1.08 (4H, m, 1.85 -
1.97 (1H, m,CN3.55 (2H, t, J = 9.1 Hz), 3.83 (2H, s),
J =9.1 Hz), 6.41 (1H, d, J = 7.4 Hz),
(1H, m, nelting point: 139 - 140C
(recryst r’. fromethyl s acetate/hexane), M
(NMFD, El emental anal ysis: for C14HL3N30
Calculated (%: C, 70.28; H, 5.48; N, 17.56 Found
G@a: C, 70.37; H 5.46; N, 17.66. 10 [0279] Reference
Qﬁﬁhgg34
[2-(trif]uoronethyl)-8,9- dlhydrofuro[s c]pyrazolo[l
5- a] pyr Fithe1 sgne ARE0SRI 17 i1 Fé?%‘i?]cecﬁxa?‘?]@l% ; Jige title
N Ndri@d8dd Wt bbeasdie (Franerieas EromRabenencs -Bxanpl e

30, the title
1hydrofuro[3 2-clpyrazolo{l, 5-alpyridin—-1-yl)methanol.

10 'H-NMR (CDCls) &: 2.43 (3H, s), 3.55 (2H, t, J = 9.1 Hz), 3.72
(2H, s), 4.77 (2H, t, J = 9.1 Hz), 6.44 (1H, d, J = 7.4 Hz),
8.12 - 8.17 (1H, m),
melting point: 173 - 174°C (recrystallized from ethyl
acetate/hexane),

15 MS (ESI+): 214 (M+H),

Elemental analysis: for C;3H;1Ns0

Calculated (%): C, 67.59; H, 5.20; N, 19.71
Found (%): C, 67.80; H, 5.17; N, 19.75.
[0276]

20 Reference Example 33
(2-cyclopropyl-8, 9-dihydrofuro[3, 2-clpyrazolo[1l, 5-alpyridin~1-
yl)acetonitrile
[0277]

CN

O
N

N |V\hf
25
[0278]
In the same manner as in Reference Example 30, the title
compound was obtained (yield 55%) from (2-cyclopropyl-8,9-
dihydrofuro[3,2-c]pyrazolo{l, 5-alpyridin-1-yl)methanol.
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conmpound was obtained (yield 96% from
[2-(trifluoronethyl)- 20
B, 9- di hydrof uro[ 3, 2-c] pyrazol o[ 1, 5-a] pyridin-1-yl]neth
anol . 1H NMR (CDC13) 8: 3.66 (2H, t, J = 9.3 Hz), 3.89
(2Hs)484 (2Ht,J 93Hz)670(1HdJ=
3H'ZED)JR &, | %H 0%s5 d 150d- @H"'Z)n) nelglsl DG poi Nk gy, ]rsr»)l,
=9

recrysta Ized frome g ‘acet at e/ hexan

|vs3(é§| $H, 288 J( L HED endrfSall ana$>ysu4s76fb%ﬂ '
C12HBN36F81 @Gad,cy| at&d7(%uz)9 8588948 .H3 3102m)N
15 73 Found (%' 53.45; H, 2.92; N, 15.66. 30

]tl]:@f%?léﬁ'cel@(aﬁﬂﬂ@ C35recrystalllzed from ethyl
[52 a(cl&stfatum&wmemyl )-8, 9-di hydrofuro[ 3, 2-c]pyrazolo[1,5
- 7 ]acetonitrile [0283] CN O NNF
5 Efézég]f%y %14@ i%%/f@ ‘manner as in Reference Exanple
31,Elchental lamalgsnpouad ©@8:0 ai ned (yield 89% from

[2 | uor ph nyl)
éf(g‘:ﬁy T [3&2 O 68 droroft i Na)PyPPdi n- 1-yl T net h
ano‘:loundllf%)Nl\/lR (TDCIR) BS: 5 UG5N(2H7. 66. J = 9.2 Hz),
13.8@2(73?, s), 4.82 10 (2H, t, J = 9.2 Hz), 6.56 (1H,
d 4 7.16 - 7.24 (2H, m), 7.59 - 7.67 (2H,
) ,ReGe28nee &mpLdHM n) melting point: 189 - 190C

t
eeisi gl s bl meiale oeaoe) 060 o
Cl'ﬁHiPZl&lB@?n ICallitatettcedt®de C, 69.62; H 4.12; N,
14.33gofound (%: C 69.61; H 4.04; N, 14.48. [0285]

Reference Exanpl e 36 20
2-furo[ 3, 2-ctpmyrazol o[ 1, 5-a] pyri di n-1-yl et hanam ne

O

.1

N
»—CF3
15 X N‘N
[0281]

In the same manner as in Reference Example 30, the title
compound was obtained (yield 96%) from [2-(trifluoromethyl)-
20 8,9-dihydrofuro[3,2-clpyrazolo[l,5-alpyridin-1-yl]lmethanol.
'"H-NMR (CDCls3) &: 3.66 (2H, t, J = 9.3 Hz), 3.89 (2H, s), 4.84
(24, t, J = 8.3 Hz), 6.70 (1H, d, J = 7.6 Hz), 8.29 (1H, 4, J
= 7.6 Hz),
melting point: 151 - 153°C (recrystallized from ethyl
25 acetate/hexane),
MS (ESI+): 268 (M+H),
Elemental analysis: for C;,HgN3OFs
Calculated (%): C, 53.94; H, 3.02; N, 15.73
Found (%): C, 53.45; H, 2.92; N, 15.¢66.
30 [0282]
Reference Example 35

[2-(4-flucrophenyl) -8, 9-dihydrofuro[3,2-c]pyrazolo[l, 5~
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[0286] NH2 O ZN,N [0287] 25
Furo[ 3, 2-c] pyrazol o[ 1, 5-a] pyridin-1-yl acetonitrile
(55.0 ng, 0.279 mmol) and Raney cobalt (500 ng) were
suspended in 2M ammoni a/ met hanol solution (10 nl),
and the suspension was stirred at roomtenperature
foQﬂﬁyggdHQQe%l@aa%gﬁggggleatnnsphere The cat al yst

iltered through celite, and the 30 filtrate was
cond@@8Bt at ed under reduced pressure to glve the 128
title conpoquq(SS 5 ng, yield 99%9. M (ESI+): 202
(M-A T~ [ 0288 Ref erence Exanple 37 s

) uro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di n-1-yl ) et ha

nam Py d oeF[0289] fINH2 O N N HC 1o
[ 0290 Nt urs
(2- phe -C] pyrazol o[ 1, 5-a] pyri di n-

1l-yl)acetonitrile (150 ng, 0.549 nmol), Raney cobalt

(1.5 and 2M amoni a/ met hanol solution (5 nL) in
ﬁ%t%ﬁﬁéi (15 nL) was stirred at 40C for 5 hr under a

hydr ogenIzatm‘iésphleé @nanhbe 4sS icaRafFysinasasxinglieened the title

th it nd t trat

underepattcins BB Tvaris AT ot 42 20F Sl FeRhenyt -

neﬁhaﬁdihydﬁmfhydi@ﬂhkﬂpyﬁazumdi1(éfimﬁyradEﬁfﬁ*yl}methanol.

[yt , h I

SO RE0, ) 455 9400, 900 Lhe B8l VaIL MBS, oy, 4.0

wast?8d w th =et®hyl Hacet@tdé t(dHgidse 26 Thé Ha)tl .16 - 7 24 (2H,
d=d 12 7 dé) 5: 2 87

e §—| MANC RN 3?5(%5*%%“’31@“@?(1)%' d, J =

7. 4neEiz§u;19 7poﬁi&t- JZ8$8— (L3BfC rt):ec:?ys?c&lllied%Zfr(o&Hethyﬂ)

8. 09t 1Be Ak bAEY M. 8.60 (1H d, J = 7.4 Hz).

MS (ESI+): 294 (M+H),

15 Elemental analysis: for Ci7H12N3OF
Calculated (%): C, 69.62; H, 4.12; N, 14.33
Found (%): C, 69.61; H, 4.04; N, 14.48.
[0285]

Reference Example 36

20 2-furo[3,2-c]pyrazolo(l,5-a]lpyridin-l-ylethanamine
[0286]

[0287]

25 Furo[3,2~c]lpyrazolo(l,5-a]pyridin-l-ylacetonitrile (55.0
mg, 0.279 mmol) and Raney cobalt (500 mg) were suspended in 2M
ammonia/methanol solution (10 mL), and the suspension was
stirred at room temperature for 3 hr under a hydrogen
atmosphere. The catalyst was filtered through celite, and the

30 filtrate was concentrated under reduced pressure to give the
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[0291] 25 Reference Exanple 38
2-(8,9-di hydrofuro[ 3, 2-c] pyrazol o[ 1, 5-a] pyridin-1I -
yl)ethanam ne [0292] fINH2 O ZN N 30 [0293] 129
8, 9- D hydrofuro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri din-1 -
yI acetonitri le (250 ng, 1.25 mmol) and Raney cobal t
(2 wer e in ni a/ met hanol
sol UJII onc?%um% %Q@@mgf h%l%%gsggﬂgl on was stirred at
rOdﬂﬂt@ﬁ'iDﬁ)‘ﬁtZl@Qe(Mﬁf) .12 hr under 5 a hydrogen
np%%ig The catal yst was filtered through «celite,
and filtrate was concentrated under reduced
pr essierent® Exaypleéhe/ titl e conmpound (238 ng, yield

A R TN 800810550 4 5

m hgirgghloB.dg0 (1H, m), 10 7.68 - 7.78 (1H, m), 8.21
- 85(%43ng m, hidden (2H), M (ESI+): 204 (MH).

[02 Ref erence Exanple 39
2-( Hi hydrof uro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di
n-1Q rai ne [0295] NH2 OZ N N [0296] 20

(2- Etlhyl 18, 9 of uro[ 3, 2-c] pyrazol o[ 1, 5- a] pyri di n-
) i ¢ (H2D ng, 0.528 mmol) and Raney
cobalt (1.2 g) were suspended in 2M anmoni a/ net hanol
solution (25 nL), and the suspension was stirred at
toof4%hperature for 12 hr under a hydrogen

at nosphep eni xthi@eCat al HoheWpBEfrol[ B £2-a6 dyhe aspdy lZ@—a] pyridin-

celite, and the filtrate was concentrated und
édacetonltrlle (150 mg, 0.549 mmol), Raney co alt (1.5 g)

r edtick
and 2M ammonia/methanol solution (5 mL) in methanol (15 mL)
was stirred at 40°C for 5 hr under a hydrogen atmosphere. The

15 catalyst was filtered through celite, and the filtrate was
concentrated under reduced pressure. The residue was dissolved
in methanol, 4M hydrochloric acid (ethyl acetate solution, 280
pl) was added, and the solvent was evaporated under reduced
pressure. The residue was washed with ethyl acetate to give

20 the title compound (129 mg, yield 75%).

'H-NMR (DMSO-dg¢) &: 2.87 - 3.06 (2H, m), 3.28 - 3.41 (2H, m),
7.35 (1H, 4, J = 7.4 Hz), 7.43 - 7.58 (3H, m), 7.75 - 7.82 (3H,
m), 8.09 - 8.34 (4H, m), 8.60 (1H, d, J = 7.4 Hz).

[0291]

25 Reference Example 38
2-(8,9-dihydrofuro[3,2-c]lpyrazolol[l,5-alpyridin-1-
yl)ethanamine
[0292]

S J_ NH,
2 N‘N/

30

[0293]
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pressure to give the title conmpound (120 ng, yield

98%. 1H NWVR (METHANOL-d4) S: 1.30 (3H, t, J = 7.6
Hz), 2.72 - 2.B5 (6H, n), 3.47 (2H, t, J = 9.1 Hz),
4.71 (2H, t, J = 9.1 Hz), 6.46 (1H, d, J = 7.4 Hz),
8.15 (1H, d, J = 7.4 Hz), hidden 30 (2H), M5 ( S|+)'

232 (Mt
2- (2( hg%ﬂﬁ dégég%gfnﬁg)r gfrf%?% §%9‘5%prr azofp?}f % pyrl d
i n- ylacymrexﬂq:aﬁ;amiffe) mgar bc%ﬂ ormpHe qrop8shey /CONHZt -5 9)

&N- 9
(2- V!'F\éﬁg% éenhgé ﬁrlcﬁ ofamm %IflSa/me(t:l]n?Jri/OrlazSSIl%t[l:LOHS g]opmlf)l dlaﬁld

- -thg )saemr@nptlrw% SCLrsedt gogtgamrerytwnfd fRaney hr under
cobalt,qt e% d)cmoyweeresus]n@ﬂesféam@%@mme@émmﬁ@h

sol ution O mL), and 20 the m Xture was stirred
40CIEE N agm ttmd@lt:;aﬁyd%?g@ﬁncemrﬁ%tﬁﬁe%iermedwed

cat@lawst-das Gild engd b oudhpeehd t @3san4, theid oas
flltrate was concentrated under reduced pressure. The

resHIWER (WEEHANQIsh Yt RR8Fret25andrs) 4N BYdr obR%K 2 m),
acigl sGethylsagetat®) , 0kgts an;7o428h L) was. sglded, 6@ndH m),
the sol vent_ was evaporated i S _under reduced pressure.

el %8s de SndSHnd®hed - o t 1 SefAyfHader At 9 Jrik t he
tltbljgi‘ @empounds( kodng, yield 810). 'H NVR (DVSO d6)
S 2. 80 - 2.92 (2H, ™, 3.12 - 3.23 (2H, m, 3.58
(2H92%413 = 9.1 Hz), 4.76 (2H, t, J = 9.1 Hz), 6.67
(1Haefedende Tx&mplétdq 7.40 - 7.55 (3H, m), 7.73 - 7.80

8.23 20 (3

VB (55 580 S (A P30k 2 ReP L Ente By 1

Z (2-)rehaydmi®e9- di hydr of ur o[ 3, 2- c] pyrazol o[ 1, 5-a] pyri d
' Nl 5295)

NH,
O
= N
™ N‘N/
[0296]
20 (2-Ethyl-8, 9-dihydrofuro[3,2-c]lpyrazolo[l, 5-alpyridin-1-

yl)acetonitrile (120 mg, 0.528 mmol) and Raney cobalt (1.2 g)
were suspended in 2M ammonia/methanol solution (25 mL), and
the suspension was stirred at room temperature for 12 hr under
a hydrogen atmosphere. The catalyst was filtered through
25 celite, and the filtrate was concentrated under reduced
pressure to give the title compound (120 mg, yield 98%).
'H-NMR (METHANOL-dy) 8 1.30 (3H, t, Jd=7.6 Hz), 2.72 - 2.85
(6H, m), 3.47 (2H, t, J = 9.1 Hz), 4.71 (2H, t, J = 9.1 Hz),
6.46 (1H, d, J = 7.4 Hz), 8.15 (1H, d, J = 7.4 Hz), hidden
30 (2H),
MS (ESI+): 232 (M+H).
[0297]

Reference Example 40
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25 yl)ethanam ne [0301] NH2 [1 \ NN [0302] 30 In
the sane manner as in Reference Exanple 39, the title
131 conmpound was obtained (yield 95% from

(2-net hyl -8, 9-

di hydrofuro[ 3., 2-c] pyrazol o[ 1,5-a] pyri di n-1-yl ) acet oni

{4 %o SR § g -

6 Zh{l)etﬁaﬁa‘lm:(n]al—hyair@qch&oﬁsde 8 18 (1H, m, hidden
'_P029|X§ (ESI+): 218 (M+H). [0303] Ref erence Exanpl e

2- (2= - 8, 9-di hydrof uro[ 3, 2-c] pyrazol o[ 1, 5- a]
pyra di 2) et hanam ne [0304] O NH2 N -N [0305]
15 he—s ner as in Reference Exanple 39, the
titla,_ cg d WAS obtalned (yield 97% from

(2-cyc opr%pyl -8, 9y
di hydr of ur of 3, 2-c] pyr azol o[ 1, 5-a] pyridin-I-yl)acetonit
rale. 1H NVR (METHANOL-d4) S: 0.87 - 1.06 (4H, m,
1. 9%&99@ 10 (1H, m, 2.76 - 2.98 £4H n) 3.46 (2H,
Hz), 4.70 (2H, t, 20_J Hz 6. 42 (1H,
d a—Frl&e)nylsf?o%*d(lilmdr@fuly (3,77 qlpymfjw hildden] pyridin-1-
(2"%1g a'M@t&xEﬁdrﬁ)le e (MH) . 41d B306] Ref eegega-dpsasple.2 g)
2- ['e BREPERseSndt hA ArEoDidRFarBP lirTiat 29k ] W B2 o1 g
%r5Ehéihﬁ¥££fg'Wé%'¥£if§é&aagniﬁﬁé E&E%%EbhtchﬁagﬂZa hydrogen
atmosphere. The catalyst was filtered through celite, and the
filtrate was concentrated under reduced pressure. The residue
was dissolved in methanol, 4M hydrochloric acid (ethyl acetate
solution, 420 pL) was added, and the solvent was evaporated
15 under reduced pressure. The residue was washed with ethyl
acetate to give the title compound (107 mg, yield 81%).
'H-NMR (DMSO-dg) &: 2.80 - 2.92 (2H, m), 3.12 - 3.23 (2H, m),
3.58 (2H, t, J = 9.1 Hz), 4.76 (2H, t, J = 9.1 Hz), 6.67 (1H,
d, J=7.2 Hz), 7.40 - 7.55 (3H, m), 7.73 - 7.80 (2H, m), 8.23
20 (3H, brs), 8.50 (1H, d, § = 7.2 Hz),
MS (ESI+): 280 (MtH).
[0300]
Reference Example 41
2-{2-methyl-8, 9-dihydrofuro[3, 2-clpyrazolo[l, 5-alpyridin-1-

25 yl)ethanamine

[0301]
NH,
O
= N
\ N\N/
[0302]
30 In the same manner as in Reference Example 39, the title
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N_ CF3 N 132 [0308] In the same manner as in Reference
Exanple 39, the title conpound was obtained (yield
959% from[2-(trifluoronethyl)-
8, 9-di hydr of uro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di n-1-yl ] acet
onitrile 5 1H- NWR (CDC13) 8: 2.92 (4H, s), 3.54 (2H,
c%mpo&@v)éé)obéa (n%d Q?ﬂel& '9535—361971'_15'1@:%?% 18%%{:) d,
nelctlﬂlﬁ@r%%rmw %1<81 Pyri?c@@ klrrécﬁilgx%ﬂmpzéwlf @Sﬁii@%wale
acefahgd W%@MOL—%? éE% +)2H QZ%a( 3'%! egpof ls. 23 -
anal SIS for | cul ate %W C
523107 HHE4mg; 47p2 r541§ %‘un&‘ (%H-40c; Pl dlHym), 8.03 -
4. 432,18N,(11414m$2 nidd2309bu) s Reference Exanple 44
2-[MZ- 4- quoro henyl ) - 8, 9- di hydr of uro[ 3, 2-c] pyrazol o[ 1
Sa] B?ﬁ di Hét hanam ne hydrochl ori de [0310] NHzZ
O NoNokif! 20 [0311] In the sane nmanner as in
Ref erence Exa le 40, the title conpound was obt ai ned
(yiREra- TR B}ﬁ[ - (4-f1 uor ophenyl ) -
8, 2-dhygtipabp] B, & -9c hpyydzdhuebl 3 2-af|pytathin-(1; y+4d @setdin-
onitr g 25 1H NWVR (DMSO-d6) 8: 2.76 - 2.92 (2H, m,

B doYL) SUEASRE 1), 3.56 (2H, t, J = 9.2 Hz), 4.76
(2Ho30a1J = 9.2 Hz), 6.68 (1H, d. J = 7.4 Hz), 7.28 -
7.37 (2H, m, 7.75 - 7.85 (2H, m, 8.10 (3H, brs),
8.5 N=H27.4 Hz). [0312] 30 Reference Exanple

[0305]

15 In the same manner as in Reference Example 39, the title
compound was obtained (yield 97%) from (2-cyclopropyl-8,9-
dihydrofuro[3,2~clpyrazolo[l,5-alpyridin-1-yl)acetonitrile.
'H-NMR (METHANOL-d,) &: 0.87 - 1.06 (4H, m), 1.95 - 2.10 (1H,
m), 2.76 -~ 2.98 (4H, m), 3.46 (2H, t, J = 9.1 Hz), 4.70 (2H, t,

20 J =9.1 Hz), 6.42 (1H, d, J = 7.4 Hz), 8.08 (1H, d, J = 7.4
Hz), hidden (2H),

MS (ESI+): 244 (M+H).
[0306]
Reference Example 43
25 2-[2-(trifluoromethyl)-8,9-dihydrofuro[3,2-c]pyrazolo|l,5-

alpyridin~l-yl]lethanamine

[0307]
S NH,
7 NcE
/ 3
Ny

132



(2E)-3-furo[ 3, 2-c] pyridin-4-ylacrylamde [0313] 133 0

~1 NH2 o~ N[0314] A m xture of

4-chl orofuro[ 3, 2-c] pyridine (1.00 g, 6.51 s nmol),
acrylam de (694 ng, 9.77 mmol), sodium acetate (641

ng, 7.81 mmol), tetrabutylamonium brom de (2.31 g,

7.1 ), tri-o-tolylphosphine (396 ngy, 1.30 mmmol)

and pal l'adium(Il) acetate (146 ng, 0.65 mml) in

N, N- di et Aytiomsaam frnez0asldn Rpgsrents Fegamate BAoCiprtitle

16 Bimpothg 1 £AGk9M&P! (YEE0R RS kool futed: Wl onethyl) -
sat ur at ed aqueous sodlun1hydro en carbonate sol uti on,

andf tSTE LY SE B QM s2 eXPY AR EREP Wi Pha BRRAd Lac kT H@cet g rile.

%twﬂaﬁfaRW?éDc‘ﬂﬁﬁhcﬁdz%i hawat gy, 39"‘%49@&}'1”34 eg bré neyand 4 7g
drled over é% ous nagne3|un1su fate. The solvent

was2fevapor &t ed 3tader® Pédited Pr dssuf & &Rd- the?dr ddfidur I =
was7 iz | egh ddenby2s$) | i ca gel col umm chromat ogr aphy
(met hanol /et hyl acetate=0/100->10/90) to give the
ti el tdaapootit (568 ndl%A eqr&crxa%lllfﬁpmrr( ebet) 6:
5 81dce(tfé|t|e/bé)$a)ne 7.06 (1H, s), 7.24 (1H, d, J =15.1

J =58 Hz 7.72 (1H, s 7.98 (1H
P?P Fé%+§5%2%¥+ﬂs 51 (1H) d, J =(5 8 H)z) [03153]

RefmrmﬁeaExﬁfmlyeléﬁ for C12H12N3OF3.O .3H,0

3-(2,.3-di fur [ ri din-4-yl)prqpanam de
#ﬁcugap%gl 8 f%?ﬁﬁ 7?5%0 g’é%f&gion of

( 2B)jouddf we b 33, 252};33/: imdi n 42ylacnyl amdi de (500 nyg,

2. 6[":53'559” in acetic acid (5 nL) was added pal | adi um

15 Reference Example 44

2-[2-(4-fluorophenyl) -8, 9-dihydrofuro([3, 2-c]pyrazolo[l, 5-

alpyridin-l1-yllethanamine hydrochloride
[0310]

20
[0311]
In the same manner as in Reference Example 40, the title
compound was obtained (yield 100%) from [2-(4-fluorophenyl)-
8, 9-dihydrofuro[3,2~c]pyrazolo|l, 5-alpyridin-l-yljacetonitrile.
25 'H-NMR (DMSO-dg¢) &: 2.76 - 2.92 (2H, m), 3.09 - 3.18 (2H, m),
3.56 (2H, t, § = 9.2 Hz), 4.76 (2H, t, J = 9.2 Hz), 6.68 (1H,
d, J= 7.4 Hz), 7.28 - 7.37 (24, m), 7.75 - 7.85 (2H, m), 8.10
(3H, brs), 8.50 (1H, d, J = 7.4 Hz).
[0312]
30 Reference Example 45
(2E)-3-furo[3,2~c]pyridin-4-ylacrylamide
[0313]

133



30 carbon powder (10 ng), and the m xture was stirred

at room 134 tenperature for 14 hr under a hydrogen

at nrosphere. The catalyst was filtered off, and the

filtrate was evaporated wunder reduced pressure. The

residue was purified by silica gel colum

chr ogr aphyo( NH, net hanol / et hyl

acedat g= 5/85) s to give the title conmpound (21
( . "MH, NVR ( METHANOL- d4) 6: 2.48 (2H, t,

, 2.88 (2H, t, J =7.4 Hz), 3.18 (2H, t, J
: 7 4.66 (2H, t, J 8.9 Hz), 6.81 (1H, d, J =
6.6 Hz), 8.08 (1H, d, J 6.6 Hz), hidden (2H). 10

I 7

1
J

e 4
3-(2,3-di hydrofuro[ 3, 2-c] pyridin-4 propanenltrlle

[0319] cN miRftgre 1 [%eéé?rwrgiéo%ﬁlupdﬁlé%ne -00 g, 6.51
(rr%xoiijdliw‘ﬁ_lmfnwa@[&% gdpys imdi Amdt) ylsbempadwmhde 641 mg,

(43 , 2.26 nnn@%lln dlchloronethane ?

adde &%W?denéefé Gy L aAme: W BF Pt 12r? I%oroéée‘{“i‘ocl

20 wnbhydtoda phd8ghila (29€2ngymal. 3o mﬁui )t Bed Nt 1uHE UtV )

stlrred at roon1t erat re for m he re cti
colAFEEBRE wek SmP it & S S B b oAt Y no

hydﬂfa%g@ﬂlﬁﬂd)ﬁlﬁalﬁo%okb& |1cm hrandhet beacmlwueelms;n was
ext % g 1%1 dj ch oronethan g gl ct_ caf%mute(j
Jd’ve Ry dto AU ATST T A re ygo YEht“Was 2s
evaﬂﬂmaiem unﬂmtheedunedepmﬁseutEaam@dNMEhr@@nduecsw&te.

r by silica m chro L N
P Send¥h Mo SRy O VLS EATRULAPOY b o
corqmmdomminngdroqa ehgn830jm sTHEAMR (TUBCER)LvEnt Xag7

g?ggﬂ%Bﬁgt?e'ﬂyégttgigqugzpig%%l%Ziﬂd'the39e§%§%§ﬁ§§§’purlfied

8. 6% EilHical,gel cobud lhyom@L@Faphi, (mEthgnel fetBiviz)
[Oszekate 0/100—-10/%0) to give the title compound (508 mg, yield
41%) .
'H-NMR (CDCls) &: 5.84 (2H, brs), 7.06 (1H, s), 7.24 (1H, 4, J
= 15.1 Hz), 7.44 (1H, 4, J = 5.8 Hz), 7.72 (1H, s), 7.98 (1H,
20 d, J = 15.1 Hz), 8.51 (1H, d, J = 5.8 Hz).
[0315]
Reference Example 46
3-(2,3-dihydrofurc[3,2-clpyridin-4-yl)propanamide
[0316]

O

O
= NH.

|
25 x N
[0317]
To a solution of (2E)-3-furo[3,2~clpyridin-4-ylacrylamide
{500 mg, 2.65 mmol) in acetic acid (5 mL) was added palladium-

30 carbon powder (10 mg), and the mixture was stirred at room
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Ref erence Exanple 48 135

N-[ 3-(2, 3-di hydrofuro[ 3, 2-c] pyri di n-4-yl) propyl ] acet am
ide [0322] O ONH | 5 [0323]

3-(2,3-D hydrofuro[ 3, 2-c] pyri di n-4-yl)propanenitrile
(110 ng, 0.63 mmol ) and Raney cobalt (200 ng) were
suspepdedi . 2N AMRNLALSE Ranoh, SRINULERSS{HEQ M )mheand

the suspension was stirred at roomtenperature for 13
hr datdéysta wapdEdedradochf nosghehre . fitkeatatwsy svangizgted

f'|dﬂ%@§dréJHaéHgBré§§dr%$, T%%dréiﬁﬁuéfhggrﬁuﬁifW@§_by silica gel
evapor at ed under reduced pressure. This was dissol ved

i n ilehh orhoveehagearty (Y, metherdoleihiyheagaragerp/97>15/85)
1. 24 gl )crend;acetodnpehh@rizde 452 Belia 19443 nmol )

were added, and the nmixture was stirred at room

t enpe¥idt UMETERNOIpGlhidi. 2148 TIRE, r Bact iod - §ofaiti nBha&t, t/
di luted, M), sat ug atoed agueeus. o sodi,um, bydrogens, J = 8.9
carbonate solution and the m xture was extracted with

di ¢t or Brit Hafe. dTre ekt F 488 rwasbirildd Guet = &nhy¥ous
magiigaenmzsyl.fate. The sol vent was evaporated under
reduced. pressure and the residue was purified by

Y 159%3%%,el 20 col um chromat ography (NH

netrfedBoéd@l mgbkmptetat e=0/ 100-->10/90) to give the

tit c ound (47 jeld 359 . .1H NMR 1 5:

1 5 gon R Sotitds (Rt Sl adR iy b Shdeg e )

J 408191 Hz), 3.11 (2H, t, J =8.8 Hz), 3.16 - 3.30
(2H, 4.58 (2H, t, J = 8.8 Hz), 6.53 (1H, s), 6.54
(1 d, = 25 &y5 Hz), 8.13 (1H, d, J = 5.5 Hz).

[ 032 eretice Exanpl e 49

2-(b L;B}yn-l-yloxy)pyrinidine [0325] ~N so NO\/~
136

15

[0320]

To a solution of 3-(2,3-dihydrofuro(3,2-clpyridin-4-
yl)propanamide (435 mg, 2.26 mmol) in dichloromethane (10 mL)
were added pyridine (384 ulL, 4.75 mmol) and trifluorocacetic

20 anhydride (384 pL, 2.72 mmol), and the mixture was stirred at
room temperature for 13 min. The reaction solution was diluted
with saturated aqueous sodium hydrogen carbonate solution, and
the mixture was extracted with dichlorcmethane. The extract
was dried over anhydrous magnesium sulfate. The solvent was

25 evaporated under reduced pressure and the residue was purified
by silica gel column chromatography (NH, ethyl
acetate/hexane=30/70—>70/30) to give the title compound (132 mg,
yield 33%).

'"H-NMR (CDCl3) &: 2.87 (2H, t, J = 7.1 Hz), 3.02 (2H, t, J =

3 7.1 Hz), 3.25 (2H, t, J = 8.8 Hz), 4.68 (2H, t, J = 8.8 Hz),

6.66 (1B, d, J = 5.5 Hz), 8.25 (1H, d, J = 5.5 Hz).
[0321]

Reference Example 48
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[0326] To a solution of but-3-yn-l-ol (4.59 g, 65.5
mol) in 1, 2-di net hoxyet hane (120 nL) was added 60%
sodi um hydride (2.45 g, 61.1 mmol) under ice-cooling,
and the mxture was 5 stirred for 1 hr. A solution of
2-chloropyrimdine (5.00 g, 43.7 mmol) in
tet y t,h
o e s e T er R D o f o e e
readd®3R8h solution was diluted with water, and the
was extratted wth ethyl acetate The extract
wagOwashed with lojsaturated brine and dried over
anhy esNUm™sul fate. The sol vent was
evapagat under Hr educed pressure and the residue was
[ y silica gel colum chromatography (ethyl
acet at e/ hexane=20/ 80- >60/ 40) to give the title
goqwgggg (5.18 g, yieId 800). 15 1H NWR (CIK&S) 6
2.02 (1 t, J = 2.73 (2H, dt, J = 7.
Hz) , %—QzﬁrD%hquofuyoEBp&yﬂp¥g¥g$n(iFyl%prq@aneg;ﬁrlle (110
HZ)mg,|80565)3 (1) dand Randy 7cddahc (D3R 7h) RefereBpended in 2M

e

Ot‘tt‘/o SHeeR9t sTANATT Bt (14 Pl 1-309) 6RG ) PyFRSRPIPREas
[ Oﬁﬁ]rréﬁ %robin[tﬂéi@}%]rat@ﬁa Toral sautuhedr of hydrogen

dii ro e (1.3 , 13.5, ). 1.n ,

%%H%igﬁ %$ ra % tﬁzs §sag erfqﬁR%rough celite, and the
butﬁﬂlkriﬁh mﬁkhevapuratealmﬁdanwréauéba plesddreh nTHNls) wab

-78C, a ture was irred

sol4ersn” eé‘{ 2- ?b‘iﬁloéf"{?ﬁtfia’iﬂ diylj‘lp?yr |tﬁ118€?>\21a“t(lileoél7g3 KL

6. 715 2am@hqg1)i antieicteadwdbntwlaire (2253 rth), wess aaaet) 3fkre added,

t her. et and the m Xt s.stirr

e BPor?t AR FS: T frdD S i, SmpBhgsuall gog op rin-
tsh&her eaattiion soluiticonwamsiidiuted edith shtwetted, agunebushe
m r t . e act
e PG B AL R gl T s
anHy@r@@@sdnughés¢tﬂhk@mbmemhane13ﬂhﬁheXSD$Vem®sm@eied over

evaparat &l HageLs S fAUCEFa I ESHN €o300nt Nfis evaporated under

reduced pressure and the residue was purified by silica gel

20 column chromatography (NH, methanol/ethyl acetate=0/100-»10/90)
to give the title compound (47 mg, yield 35%).
'H-NMR (CDCls) &: 1.87 (2H, t, J = 7.1 Hz), 1.87 (3H, s), 2.69
(24, t, 0 = 7.1 Hz), 3.11 (2H, t, J = 8.8 Hz), 3.16 - 3.30 (2H,
m), 4.58 (2H, t, J = 8.8 Hz), 6.53 (1H, s), 6.54 (1H, d, J =

25 5.5 Hz), 8.13 (1B, d, J = 5.5 Hz).
[0324]
Reference Example 49
2-{(but-3-yn-l-yloxy)pyrimidine
[0325]

0 (://NLO/\/
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residue was purified by silica gel colum

chromat ography (ethyl acetate/ hexane=10/90->40/60) to
give the title compound (1.43 g, yield 91%. s 1H NWR
(CDC13) 8: 0.15 (9H, s), 2.77 (2H, t, J = 7.4 Hz),
4.48 (2H, t, J =7.4 Hz), 6.94 (1H, t, J = 5.0 Hz),
8.5%3§gﬁ, d, J =4.9 Hz). [0330] Reference Exanple
51 10

4- (trimethyd spLytdan of-RirtmAdwef Lo 2232H]PytPdp rmenol) in
[OQSQLdgﬁégﬂgx gkﬂéﬁégthOjﬁi w§9|éﬁdéan6@§ sodium hydride
2-{ '4- trlnetKyIS|IyI but 3 yn-1- yl]oxy}pyrimdi ne
(116-§° %24 mhormod) uﬁ@??(ﬂﬁ§n2@ﬁ%9qgloeﬂg mhAure was

st idthiede@tr 200G f Or a24ohitiohher sznlcmgﬁog@@m@me(@ by g,
silica gel.  colum chromat ograp

h
acétat e anB=1F8PvI5er SoF. ( ?%éﬂregﬁﬁu%kﬁﬁ%tﬂ?¥%H%dand

W tihe2fi gty vaseddteedand ddbe Mindadtbeumasextrrel edhe
twice with 1M %frochlorlc aci d. The aqueous | ayer

was Bt PRITOABH PR8N L HFieBUS? SBFtim HHaRi BEsture was
So'd*ﬁik@@t@i‘dfleﬂtét&@ﬂedc&\téﬂ% etind exefdat@s Whehed with

sol v d.under ressure to ve
R A A ST S i G R WA
(CIFBE3$ofhed3 Bis(éﬂdpoﬁ&tedBd&ﬁefZféddbedefeéﬁuieFﬁﬁd the

7. Sf?sﬂ%f—ia W(?S ﬁurlflf%bﬁz% 11[6:62%‘% C%@%r ogag%%ﬁ?pr?
52 @Bhyl acetate/hexane=20/80->60/40) to give the title compound
e b 28 WY e | Br - [0335] To a sol utl on of
#4- (ueiMret (bptsd) | §l )2. 2),23-(M}thtdr of aro[2 H3Y , 2 bpyehdide J =
(46350, 2449, olg (LA, di chf oromptfignes (4P ) were_ 4 ;
Hz), 8.50 (2H, 4, J = 4.7 Hz).
[0327]
Reference Example 50
20 2-{[4-{trimethylsilyl)but-3-yn-1-ylloxyl}pyrimidine
[0328]

[ﬁﬁﬂi /A\v/;¢7;TMS
=
N" o

[0329]

25 To a solution of diisopropylamine (1.37 g, 13.5 mmol) in
tetrahydrofuran (20 mlL) was added 1.6M butyllithium/hexane
solution (8.44 mL, 13.5 mmol) at -78°C, and the mixture was
stirred for 2 hr. A solution of 2-(but-3-yn-l-yloxy)pyrimidine
(1.00 g, 6.75 mmol) in tetrahydrofuran (2.5 mlL) was added

30 thereto, and the mixture was stirred for 1 hr.
Chlorotrimethylsilane (1.80 mL, 14.2 mmol) was added, the
reaction solution was diluted with water, and the mixture was
extracted with ethyl acetate. The extract was washed with

saturated brine and dried over anhydrous magnesium sulfate.
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added sodi um hydrogen carbonate (504 ng, 6.00 nmol)
and brom ne (959 ng, 6.00 mmol) at roomtenperature,
and the mxture was stirred for 9 hr. An aqueous
sodiumthiosulfate solution was added to the reaction
sol ution, and the m xture 1o was extracted Wi th

chl.or a ex S
sat ur atsgd %Jr]cl %gsaehga rraé%jgovnéi\ré@an%@?ﬁ ﬁmand the
sulfegtidue Widve pyol et bmslbmpgﬁht@dumd@rrm@dgge@hy
pr e esf:'ﬂ §h$%eﬁca§:2§kr}eaxra}r]lel 9??%%@%0?%6)' eglxpey t%l lﬁcﬁeg%ompound
ace&lat‘lé/ ‘hem#édS?%- ->30/70) to give the title

onpo 2 yiel d 80O 1 ( 3
% ﬁ %g(c%%lgs%glm% bﬁ, 5) @‘7% {:%\"VB \gDC% Bf , 4.48
28,6t HY = §-63F7) 1H6 §§ lﬁbl ti ng Pai- AtHz)92 8. @4@H d, J
(re;:r4y§t@il ized from hexane), Elenental analysis: for
C10H14NOBr S| 0. 1H20 20 Cal culated (0): C, 43.54; H,
5. 2933R1 5.07 Found (0): C, 43.34; H, 5.20; N, 5.05.

[03&%178%@@&%?1@@@| e 53
5-al | trimethylsilyl)- dlh%(drofuro[zsb]pyrld

Sl T A LRI DS APt Y
5- byogamy 4- (trinethylsilyl)-2,3- 30
furo[ 2, 3-b] pyridi ne (37 5¢g, 138 mmol ), 139
|bu;rﬂ]$|n (65.8 L, 212 nmol) and trans-

j i phenyl phosphi ne) pal I adi un(11) (9.9 g,
[) in N Ndinethylformam de (500 nL) was
stir at 100C for 1.5 hr. The reaction solution was
di luted with water, and s the m xture was extracted

I{?g%gt hyl ether. The extract was washed with

sat¥P3fLd brine and dried over anhydr ous sodi um
zsul f at e. A THa usbbv erft 2was4-eaporab et igdepbutr-sdyoet-
P RASULE AN bl r@skdue s R ) ed BYostlbag oo o)
acetaat ef hencainet25J0P5- 3&3/2@7)1rt 0 TgeveoIveatt wid ecemoved by

CO'EH%BQ gello C()%gmg c%tro%ja@écﬂ:a%%%) {ethyl

acetate/hexane=13/87->50/50). The residue was diluted with

20 ethyl acetate, and the mixture was extracted twice with 1M
hydrochloric acid. The aqueous layer was neutralized with 8M
aqueous sodium hydroxide solution and extracted with ethyl
acetate. The solvent was evaporated under reduced pressure to
give the title compound (16.2 g, yield 14%).

25 'H-NMR (CDCls) &: 0.31 (9H, s), 3.26 (2H, t, J = 8.5 Hz), 4.60
(2H, £, J = 8.5 Hz), 6.83 (1H, d, J = 4.9 Hz), 7.95 (1H, d, J
= 4.9 Hz).

[0333]
Reference Example 52

30 5-bromo-4~ (trimethylsilyl)-2,3-dihydrofuro[2,3-blpyridine
[0334]
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1H- NWMR (CDC13) 8: 0.35 (9H, s), 3.27 (2H, t, J = 8.5
Hz), 3.37 - 3.42 (2H, m, 4.54 (2H, t, J = 8.5 Hz),
4.83 - 4.93 (1H m, 5.03 - 5.12 (1H, nm, 5.88 - 6.04
(1H, m, 7.75 (1H, s). [0339] 15 Reference Exanple 54
3-[4-(trimethylsilyl)-2,3-di hydrofuro[ 2, 3-b] pyri di n-5-
yl ] propan-1-ol [0340] TS 20 [0341] To a solution of
5-al/l yt-4-(trimethylsilyl)-2, 3-

ro[MS3-b] pyridine (9.00 g, 38.6 mmol) in

ther conplex (5.38 nL, 42.5 mmol) under
i ce-coo indf and the mxture was warnmed to room
tenperature. A 9- borabicycl o[ 3. 3. 1] nonane
tetrahydrofuran solution (0.4M 241 ni, 96.4 nmol)
wasl0$§éd. After stirring for 1 hr, N, NN, N -

tetranet halaeté&.\ih@n&dlmn@u{ﬁne%ﬂ 1, 2, malh%{dxe@@uro[z 3-
added, and 30 a m xed sol ution o 30/6a ueous dr ogen

FerRYdadind ol 48) Mandk - 49. Wjdq&éoﬁéc}slé’(fpﬁﬂ’?m d%Pd@L were

soladdeansodOla Mihr fHEbbRlte 29080ng, TREO O DRl EaM@S
extracted with ethg acetate, and the extract was

wasHERIREt b7 Sardr at f BRPAL 3ndoari ees¥aFuagyoand the

anhyidiaus sadisuay-sed fRtes Hhe ﬁﬁ'é/cﬁiébu‘éﬁ&ﬁ\t@pehﬂéﬁﬂfate
under. reduced pressure The residue was purifi

si I9CATH8T YaordfRd 6ﬁ¥6ﬁﬁtfﬁﬁ9ﬁiﬁ9 f?ﬁqﬁﬁPnadﬁFhFQe leture
{ohexanesbrictar R60h /di Blot@netGiavie. t et éi’iz_eadi‘:OW@Qw’Hjshed

(6 aihg | el d 6§Fﬁne Ztmé(sd% %aggtc:: hy%zog% (glgtlegifate
J 'TH& Gokﬁént &aEZefé@dratedJuﬁddi 3ed&&@d péeédudéZHndtthd

To7 SiEEsC s Bry R Y el o meed R e R R
(ESdet)lylZéé’et(aMthexa]I&—EVeﬂ%BDaWOﬁl”tai ystr&: tHeOkitle compound

R S0l 0y 5 1t 0
'H-NMR (CDCls) &: 0.44 (9H, s), 3.31 (2H, t, J = 8.6 Hz), 4.58
(2H, t, J = 8.6 Hz), 8.03 (1H, s),
melting point: 92 - 94°C (recrystallized from hexane),
Elemental analysis: for CipH1,NOBrSie.0.1H,0

20 Calculated (%): C, 43.54; H, 5.25; N, 5.07
Found (%): C, 43.34; H, 5.20; N, 5.05.

[0336]

Reference Example 53

5-allyl-4-(trimethylsilyl)-2, 3~dihydrofuro[2,3-blpyridine
25 [0337]

o T™MS

[0338]
A mixture of 5-bromo-4-(trimethylsilyl)-2, 3~
30 dihydrofuro[2,3-blpyridine (37.5 g, 138 mmol),
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[0342] Reference Exanple 55 is
3-[4-(trimethylsilyl)-2,3-di hydrofuro[ 2, 3-b] pyri di n-5-
yl ] propanal [0343] O~ 1 TMS Nr O 20 [0344] A

m xture of 3-[4-(trinmethylsilyl)-2,3-dihydrofuro[2, 3-
b] pyri di n-5-yl]propan-1-ol (6.54 g, 26.0 nmol) and

O”aﬁ‘ikQFPi%%l%?%% e §dm1£9 AL Gmo PR-HdMPhs ) N

di met oxXl 0 nL) "'was stirred at room
t erﬁ;@hé@m@sﬂémghwlpﬁgsﬂh@eﬁ pattdadinmddF Ut (%03 dasl4-1

di lxri;‘]l'\ggq tl\f1 NdLi?JlMg&%gprﬁ&ld%nq56@§nL %ég ugt%.r%é at 100°C

W't h 'sat ur at aqueous sodi um’h
carf§gnat & ol uthorreartigasal vE&en WSnélltﬁr@@i ditﬂéd’a@@ér and

agnhydr puse sedi, M sitl fateq WEQ% é@ét\_’tﬂﬂt cWHsr EVaRo r@ktt(?:gct was
under reduced pressure and the residue was purifi

by w§|spia<éaw:|d:@| S8PUEHISG AL Bt @ﬁ‘ﬁt gﬁqge&:bwefeqrﬁwdrous sodlum

aC%hatfsweX@Hs—é’&/v%Qt >/ IRpbPatl VBdtPe-ddubb® pressure and
npound (5.69 g, yield 879 . 1H NWR (CDC13) S: 0.38

( 9}*‘1 i:es:?i@ was 2pu7r71f6911| b}ﬁ)s 112&9 19el goég:m.r( mromﬁography

3. agtﬁgt{aéeta%e?hé&éiet@%/7519§§/é¢%Htotgl§%'th% Eﬁti@4%ompound
(1H, s), nelting point:

é3Prgc?y§F§PP|%%ﬂ fron1ethy| acet at e/ hexane) , NB
E;f?ﬁi%m a@@c%MEI)Q ¢ ¥ e g@:ntstal d@?@t YEIiS: gf of = 8. 5 Hz)7,23.37
cul ate 2
N, 5%5!%;\92@6{1 8‘? /554&?5%1 g9 8/675?*? N‘Jf 34 93" (1H, m),
[OSABB Refeaemma EmanﬁL98566104 (1H, m), 7. 75 (1H, s).
gogs tetrahydro-ZFLcycIopenta[d]furo[2,3-b]pyridin-
8- 346) OH O N

15 Reference Example 54
3-[4-(trimethylsilyl)-2,3-dihydrofuro([2,3-b]lpyridin-5-
yl]lpropan—-1-ol
[0340]

O T™MS

/

20
[0341]

To a solution of 5-allyl~-4~-(trimethylsilyl)-2,3-
dihydrofuro([2,3-blpyridine (9.00 g, 38.6 mmol) in
tetrahydrofuran (300 mL) was added boron trifluoride diethyl

25 ether complex (5.38 mL, 42.5 mmol) under ice-cooling, and the
mixture was warmed to room temperature. A 9-
borabicyclo[3.3.1]lnonane tetrahydrofuran solution (0.4M, 241
mL, 96.4 mmol) was added. After stirring for 1 hr, N,N,N’,N’-
tetramethylethylenediamine (3.20 mlL, 21.2 mmol) was added, and

30 a mixed solution of 30% aqueous hydrogen peroxide (100 mL) and
2.5M aqueous sodium hydroxide solution (100 mL) was further
added. The mixture was extracted with ethyl acetate, and the

extract was washed with saturated brine and dried over
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[0347] 15 To a solution of tetrabutyl amoni um

di fluorotriphenylsilicate (43.3 ng, 0.802 mol) in
1, 2- di net hoxyethane (3 nL) heated to 70C was added
dropwi se a solution of

3-[4- (trinethylsilyl) 2, 3-di hydrof urof[ 2, 3-

b] Rt 9&&1 Oﬁﬁ%lﬁe(l% 1v%n40&a ofé]te]d ana&
hane

oxye Af fer dropw se I on,
r ea@ﬁugﬁd Msatlmn Was xfididuediag mrsﬁﬁﬁ é’ﬁ/ealhﬂqifeéeé

ammpi y d&hgogﬁkggﬁﬁw tegﬂg{i 280 éme@gﬁ&w@sw@om to

ext i ac e extract was vvashed

Wi tivsathe dtiddebesnrouadd (ebded. ovirld &8RYdr ous sodi um
subhohe (EBe1S0kyenla Ay euaponaed under (&p hedusess -
pressure an due was purlfled by S|I|ca gel
coluh EHEomat 0dr Abhy2He ebhyl = 8.6 Hz), 3.72 (2H, t, J = 6.3

acef,gt ek hexane=39/ 7P~ 5>400/)0) 71t 9o dinvest henilddehe( 1H
conpound (50.4 ng yield 710 "H NVR (CDC13) 6: 88
- medgipampoimt: 20U5 102 Cesreqwstrﬁllw?d ezom ?UBY} espLate),
njdﬁ%4§g€n 35?@ g@g% ZH 3. 11 - 3.31 (1? m, 30 3.32
- 7 Hz 5.17 - 5.33
{Olrﬁilemﬁftab apglyg}p: sffr %ﬁ%ﬂ“% p@ﬁﬂzo 130 - 131C
Egg%ngéanﬁésd Zﬁi fc,omlletztaylﬁ acetate/ ltexane), 142 MS

+ ene analysis: for CLOHLLINCO2
Cal*@rdt &¥ ¢ 5% Has (g7H78 ﬁ é‘.'zézde, 7.90 Found (9 :
C, [@8421; H 6.25; N, 7.71. 5 [0348] Reference Exanple
57
1, RECTERE FERYEID-BH- cycl opent a[ d] f ur of 2, 3- b] pyri di n-
Bs— cme{4 [(OB34th@1s 01N )12, 31D Hyd3bOhr A X5 Bspépgi ighineb-

8- tetrahydro 2H

cyéPdBeﬁ?dﬁ&]furo[Z 3-b] pyridin-B-ol (500 ny, 2.82
nMMoi0R433A

O
o TMS

|
N~ ,/O

20 [0344]

A mixture of 3-[4-(trimethylsilyl)-2,3-dihydrofurol2, 3-
blpyridin-5-yl]propan-1-ol (6.54 g, 26.0 mmol) and
orthoiodoxybenzoic acid (9.47 g, 33.8 mmol) in dimethyl
sulfoxide (80 mL) was stirred at room temperature for 5 hr.

25 The reaction solution was diluted with diethyl ether, and the
mixture was washed with saturated agqueous sodium hydrogen
carbonate solution and saturated brine, and dried over
anhydrous sodium sulfate. The solvent was evaporated under
reduced pressure and the residue was purified by silica gel

30 column chromatography (ethyl acetate/hexane=30/70—70/30) to
give the title compound (5.69 g, yield 87%).

'4-NMR (CDC1l3) &: 0.38 (9H, s), 2.67 - 2.77 (2H, m), 2.91 -
3.01 (2H, m), 3.27 (2H, t, J = 8.5 Hz), 4.55 (2H, &, J = 8.5
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nol ecul ar sieves (1 g), 4-nethyl norpholine N-oxide
(825 ng, is 7.05 mml) and tetra-n-propyl ammoni um
perruthenate(VI1) (99 ng, 0.282 nmol) in acetonitrile
(15 m.) was stirred at room tenperature for 15 mn.
The solvent was evaporated under reduced pressure,
an the residye S JPYki y silica gel colum
ch?%nétodﬁing (é/('e\‘?hgllé5 g%éte “to give the title 20
compdtngg (B3BtrMR9 yH 6P 8¢ rysitdlNi/Red CRCH3pti8yl 2. 68 -
2. %@e@g{g/ﬂg&ang)o7 - 3.18 (2H, m, 3.49 (2H t, J =
, A4.72 (2H, t, J =8.7 Hz), 8.24 (1H, s), M

(E$ﬁ+)ES&@6 ERMEHMTHI25 [ 0351] Reference Exanple 58

& Gheliek bl ehbyld denehy do2u Gudst 6 sy dr o-8Ht
cyclopenta[d] ureEZ -b pyr| - 8- one g0352] 0O 0 30

N 43 CPEEH?% , 61.7 H, 7 72 N,
1 Z:c6nd- (8t.r ahygh cg18HHcy¢I~p;peNt af +f ur o[ 2, 3-b] pyri di n-
8- one (610 ny, 3. 48 nnDI) acet one (1.28 nL, 17.4
mdi®348hd I CN Al umina B (manufactured by ICN, Akt. 1,

105@%ew@ﬁ§33g&@§ngqg 5 in tetrahydrofuran (15 nlL), and
the suspensi on was stirred at roomtenperature for 3

L Re bt bite trahydrancli-evc enmmbR jdifas o [added Pyand i He o1
n1nmgqe]mas further stirred for 3 hr. The reaction
solytion was filtered, and the filtrate was
Oinder reduced pressure to give the title
i0 (539 ng, yield 720). 'H NMR (CDC13) S:

, 2.42 (3H, s), 3.52 (2H, t, J = 8.8 Hz),
s), 4.70 (2H, t, J =8.8 Hz), 8.20 (1H, s),

VB (ESI+): 216 (M+H). [0354] is Reference Exanple 59
7- H%gggppyl-1,2,6,7-tetrahydro-BFLcycIopenta[d]furo[z,
3-

N

15 To a solution of tetrabutylammonium
difluorotriphenylsilicate (43.3 mg, 0.802 mmol) in 1,2-
dimethoxyethane (3 mL) heated to 70°C was added dropwise a
solution of 3~[4-(trimethylsilyl)-2,3-dihydrofuro[2, 3-
blpyridin-5~yl]lpropanal (100 mg, 0.401 mmol) in 1,2-

20 dimethoxyethane (1 mL). After dropwise addition, the reaction
solution was diluted with saturated aqueocus ammonium chloride
solution, and the mixture was extracted with ethyl acetate.
The extract was washed with saturated brine and dried over
anhydrous sodium sulfate. The solvent was evaporated under

25 reduced pressure and the residue was purified by silica gel
column chromatography (ethyl acetate/hexane=30/70->100/0) to
give the title compound (50.4 mg, yield 71%).

'H-NMR (CDCl3) &: 1.88 - 2.06 (1H, m), 2.45 - 2.63 (1H, m),
2.65 - 2.82 (2H, m), 2.87 - 3.01 (1H, m), 3.11 - 3.31 (1H, m),

3 3.32 - 3.54 (1H, m), 4.60 (2H, t, J = 8.7 Hz), 5.17 - 5.33 (1H,
m), 7.79 (1H, s},
melting point: 130 - 131°C (recrystallized from ethyl

acetate/hexane),
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b] pyridin-B-one [0355] O Ol ~ N 20 [0356] To a

solution of 7-(l-nethylethylidene)-1, 2,6, 7-

t et rahydr o- BH cycl opent a[ d] fur o[ 2, 3- b] pyri di n- 8- one

(539 ng, 2.51 mmol) in nmethanol (20 nL) was added

pal | adi um carbon 25 powder (50 ngy), and the m xture

wasyst gk ef. atgr o@m) tenperature for 3 hr under a

hydrogen at nosphere. ‘The catalyst was filtered off,

and=kgrentfl (gt esiis feen€enlat ed under reduced

pr essiHeatdde s l;eSd:dL@z W@S @ura bisedy by splica gel

col uim chr omat ogr a

acetdtel hekare= gb/%o >46/%?)) Nro’30-give the title

cpnp;:gmqi (465 ng, y| eld 85%. 'H NVR (CDC13) 8: 0.82
1. 05 (3H, d, J = 7.1 Hz), 2.31 -

2 4%ef(efFPC‘?r)Exa?P%© T1H, 2.83 - 2.93 (1H, dd, J =
17.0,2,4, 4~ i&ﬂnahﬁdﬂéLQHLHycIKbenlaTdﬂﬁhﬂb ZSBQbﬂﬁ§k1d§n1§ione
144_(2H 3 =B.6 H), 471 (2H t, J = 8.6 Hz),

B.2 3(4fﬂ1 s) melting point: 68 - 69C (recryst allized

M5 (ESI+): 218 (MtH), El enental

andPysi's; r C13HLI5N02 s Calculated (%9: C, 71.87; H,
. Found (%9: C, 71.89; H, 6.92; N, 6.36.

1,2,6,7-tetrahydro-8H cycl openta[d]furo[ 2, 3-b] pyridi n-
g io ylidene acetonitrile [0358] CN O N [0359]
[0350]

A suspension of 1,6,7,8-tetrahydro-2H-
cyclopenta[d] furo[2,3-blpyridin-8-ol (500 mg, 2.82 mmol), 4A
molecular sieves (1 g), 4-methylmorpholine N-oxide (825 mg,
15 7.05 mmol) and tetra-n-propylammonium perruthenate(VII) (99 mg,
0.282 mmol) in acetonitrile (15 mL) was stirred at room
temperature for 15 min. The solvent was evaporated under
reduced pressure, and the residue was purified by silica gel
column chromatography {(ethyl acetate) to give the title
20 compound (335 mg, yield 68%).
'H-NMR (CDCls) 8: 2.68 - 2.80 (2H, m), 3.07 - 3.18 (2H, m),
3.49 (24, t, J = 8.7 Hz), 4.72 (2H, t, J = 8.7 Hz), 8.24 (1H,
s),
MS (ESI+): 176 (M+H).
25 [0351]
Reference Example 58
7-(l-methylethylidene)-1,2,6, 7-tetrahydro-8H-

cyclopenta[d] furo[2,3-blpyridin~8-one
[0352]

30
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Is To a suspension of 60% sodi um hydride (137 ng, 3.42
mol) in tetrahydrofuran (15 nL) was added di et hyl
cyanonet hyl phosphonate (600 L, 3.71 nmol) under
ice-cooling, and the m xture was stirred for 15 mn.
A solution of 1,2,6,7-

t et @mgqiro 8H- cycl opent a[d] furo[ 2, 3-b] pyri di n B- one

(500 ny, i n_tetrahydrofuran ( 3 was.
aded Phbs oo T R SO SOUE (8 ENeR (P i n-o-

foronkb (BLM.mglhg . 1@aeid10nN addodndr €1 vas mdi | Ut ed bl 1 and ICN
sat th rated aqueous sodi um hydrogen carbgnate sol ution,

We P Xt qrauhastuhety Bet B wiith: e h;}P I HETEt BUSERyged
@(tim&btmymbedn Wiitshms af win@t €He byispenansh diaisegdt 25red at

over anhydrous sodium.sul fate. The solyvent
exalbooofna% rt???b‘@? ’Lrog‘dl}cgd #‘855 ; éé( WZSI P e ila¥as
puraddeed #yd sihki gbxtgel w@@lﬁﬂﬂthehrﬁmtregrﬂﬁmw Gqet hytihe

S e T TR LA L

3. 1drap2khten unaeilredd&eaOpféHdurajtoIﬂlv@ Bite (1AM 1et combound

%7 mg4 71 %Z}Z% = 8.7 H), 5.63 (1H, t, J =
8.905 s) mslti ng point: 153 - 155C

(rel(EIFyMR aldoczed ot romzet(Byl acevate) (3H,145, MS H2ESbH) t, T =

(132I cul at ed %1er(r%51t % ??a%%s :Ogor%\'g% %OFound (18, =),

(%MS (EESVQ) 6216HM+4492 N, 13.95. 5 [0360] Ref er ence

(8- g 3r oxy 7-isopropyl -1, 6,7, 8-tetrahydro-2H
@ycﬁecfﬁéﬁtl%? deupof 5%B-b] pyri din-8-yl)acetonitrile

O [@] SCY I u N
%%]S m@hé%ﬁ%t%& dN| él | azane %&o%%k‘é C%rf oLz, 3)

@tYFan%PG?an (3 mL) was added 1. 6M|s
butw3|55§h| unm hexane solution (2.65 nL, 4.24 mol) at
- 78C__and o

0
| ~
N~
20
[0356]

To a solution of 7-(l-methylethylidene)-1,2,6,7-
tetrahydro-8H-cyclopenta[d] furo[2,3-b]lpyridin-8-one (539 mg,
2.51 mmol) in methanol (20 ml) was added palladium-carbon

25 powder (50 mg), and the mixture was stirred at room
temperature for 3 hr under a hydrogen atmosphere. The catalyst
was filtered off, and the filtrate was concentrated under
reduced pressure. The residue was purified by silica gel
column chromatography (ethyl acetate/hexane=10/%0-40/60) to

30 give the title compound (465 mg, yield 85%).

'H-NMR (CDCl3) &: 0.82 (3H, d, J = 2.1 Hz), 1.05 (3H, d, J =
7.1 Hz), 2.31 - 2.46 (1H, m), 2.69 (1H, m), 2.83 - 2.93 (1H,
dd, J = 17.0, 4.4 Hz), 3.13 (l1H, dd, J = 17.0, 8.2 Hz), 3.48
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the m xture was stirred for 15 min. A solution of

acetonitrile (234 L, 4.45 mol) in tetrahydrofuran (1

nm.) was added thereto, and the m xture was stirred

for 30 mn. Then, a solution of 7-

isopropyl 1,2,6,7-tetrahydro-8H cycl openta[d]furo[ 2,3
yridin n (4 0 I ol

tet }ﬁ gfo uran%(g Q 7ng2 déédynzf%erﬁstlrrlng<¥{ S)s

ZOIfELﬁ;nghgbﬂniaCBBCH1&96¢LMﬁeomysNWﬂildeHufEnm wekdne) ,

sagkgq%gg+pggﬁ%u§MggnDnlun1ch|or|de solution, and the

sol'vent was’ evapor at'éd under reduced pressure. The

r esilé¢menpab ahalyses: MiorhCetihyiP: acetate, and the

T Ml wBs) 2%, washed wht Iy s3f ugated digkne, and dried

over anhydrous sodlun1 sul fate.” The solvent was
evdsungt é8) ukder 1r&Hudled® ptesdur €:36The resi due was
purdgsq? by silica gel colum chromatography (ethyl
ace at e/ hexane=30/ 70- X80/ 20) to give the title
cofsgemancE 452vale 8 el d 83% . 30 1H NWVR (DVSO-d5) S:
(2) Al 2(,%"'7 &t(réhyd@o ‘bkﬂﬂégclépe()&agéﬁuﬂ) 2ig—%] ;@Agﬂﬁ%—
@ 8»{#(1211? %“dﬂtoﬁlltmﬂ?S 7. o Hz), 2.98 - 3.14 (2H, m,
3.3Q36a t, J =87 Hz), 4.42 - 4.65 (24 n), 5.81
(1H, s), 7.77 (1H, 146 s) nelting point: 169 - 170C
(recrystalliegdd fromethyl acetate) M (ESI+): 259
ntal analysis: for C15H1BN202 s Cal cul at ed
74, H, 7.02; N, 10.84 Found (%: C, 69.63;
10.77. [0363] Reference Exanple 62
¥t et rahydr o- 8H cycl opent a[ d] furo[ 2, 3-b] pyrid
in-8- io yl i dene) et hanami ne [0364] O NFi 2 11 N/
[0365] 15 To a solution of 1,2,6,7-tetrahydro-8H
cycMnmemta[d]furo[Z 3 b]pyridine 8-yl ideneacetonitrile
84.9 ' nol added
ébney co I% Sufﬁﬁ@FlO ogngﬂﬁ gnnvﬁé %apﬁ¥ﬁng' i ‘n o)
(1.1 mk}ralytrotffhean (15 mL) was added dlethyl

cyanomethylphosphonate (600 pL, 3.71 mmol) under ice-cooling,

and the mixture was stirred for 15 min. A solution of 1,2,6,7-
tetrahydro-8H-cyclopenta[d] furo[2,3-b]lpyridin-8~one (500 mg,

20 2.85 mmol) in tetrahydrofuran (15 mL) was added thereto, and
the mixture was further stirred for 15 min. The reaction
mixture was diluted with saturated agueous sodium hydrogen
carbonate solution, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine and dried

25 over anhydrous sodium sulfate. The solvent was evaporated
under reduced pressure and the residue was purified by silica
gel column chromatography (ethyl acetate/hexane=30/70->80/20)
to give the title compound (514 mg, yield 91%).

'"H-NMR (CDCl;) 8: 3.04 - 3.10 (2H, m), 3.11 - 3.20 (2H, m),

30 3.35 (2H, t, J = 8.7 Hz), 4.71 (2H, t, J = 8.7 Hz), 5.63 (1H,

t, J =2.7 Hz), 8.05 (1H, s),

melting point: 153 - 155°C (recrystallized from ethyl acetate),
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m xture was stirred at roomtenperature for 4 hr under
a 20 hydrogen atnosphere. The catal yst was filtered
through celite, and the filtrate was concentrated
under reduced pressure to give the title conpound.
The obtained title conpound was used for the reaction
in i i t purification. 1H NWR (CDC13) 8:
2. ggxqggig)o ?f\é: Y%%’Z. 90 - 2.99 (2H, m, 25 3.32 (2H,

, Elemegtal Hp)alysi$0 fERH: 12 oNP = 6.6 Hz), 4.64 (2H, t,
J ta@cﬁl&?&d 1@ 9%, £ 94, G@Hﬁ 6%;1? 86.¢4H s), hidden
(2H) [ 036 ef er ence” Exanple

(FPu6d7 B- t@trr ahyidrioH2 H o370l é)]pehi*ag[fd] furo[ 2, 3-b] pyrid
isN-B3e8p YI)ethanamine [0367] 147 N2 O I N [0368]
To a solution of 1,2, 66,7-tetrahydro-8H 5
cy Redpenneg dFrEPbE 13- b] pyri di n- 8-yl i deneacetonitril e
(509-HYatro:d, 521 B0l Ipyhn S8 Aok ek Anyleh-yr & added
Raney cobal t d§¢ and_2M anmmoni a/ et hanol sol ution (8
nL)CYCéﬁHe%‘hae[ REQr%e SnRbPyRidinr8ay B2 Geb6Rt teSer at ur e
forfp3@1fir under a hydrogen atnosphere. The catal yst
was filteredythrough celite, and the io filtrate was
congent Ht under reduced pressure. The residue was
' thanol (20 nlL), palladi um carbon powder
(100!Ing) dded, and the m xture was stirred at
rat'ure for 12 hr under a hydrogen
at nosphere. The catalyst was filtered off, and the
filtr?ﬁi was concentrated 15 under reduced pressure to
i J&@3 title conpound. The obtained title conpound
vvas usedo faorsoflheisreadt i ph, 1,18,Bxanpd:esnetBHldiz6 la2dnands4 mg,

(12 SqUEGH LB RSN MG D) allhed 2t 1 ©°

3. ]ﬁ&ty121ﬁﬂidhyhbxiﬁe s2168ion 22955 (M, 4nﬁ4 ] ) 3a66—78°C, and

%g%%tktd@é wgs4§%frréd7gb£:y§ mQ%l 'A'Zglﬁégén 8%’acetonitrile

(234 pL, 4.45 mmol) in tetrahydrofuran (1 mL) was added thereto,

and the mixture was stirred for 30 min. Then, a solution of 7-
isopropyl-1,2,6,7-tetrahydro-8H~-cyclopenta[d] furc(2, 3~

20 blpyridin-8-one (460 mg, 2.12 mmol) in tetrahydrofuran (6 mL)
was added. After stirring for 20 min, the reaction solution
was diluted with saturated aqueous ammonium chloride solution,
and the solvent was evaporated under reduced pressure. The
residue was diluted with ethyl acetate, and the mixture was

25 washed with saturated brine, and dried over anhydrous sodium
sulfate. The solvent was evaporated under reduced pressure.
The residue was purified by silica gel column chromatography
(ethyl acetate/hexane=30/70—80/20) to give the title compound
(457 mg, yield 83%).

30 'H-NMR (DMSO-de¢) &: 0.71 (3H, d, J = 6.4 Hz), 1.00 (34, d, J =
6.4 Hz), 2.00 - 2.14 (2H, m), 2.66 {(1H, dd, J = 15.8, 4.8 Hz),
2.89 (1H, dd, J = 15.8, 7.0 Hz), 2.98 - 3.14 (2H, m), 3.39 (2H,
t, 0 = 8.7 Hz), 4.42 - 4.65 (2H, m), 5.81 (1H, s), 7.77 (1H,
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(2H). [0369] Reference Exanple 64

8-(2-am noet hyl)-7-isopropyl -1,6,7, 8-tetrahydro-2H 25
cycl openta[d] furo[ 2, 3-b] pyridin-B-o1 [0370] O HO NH2
I N [0371] 30 To a solution of

(8- hydroxy-7-isopropyl-1,6,7,8

tetrahydro ZFLcycIopenta[d]furo[Z 3-b] pyri din- 8 148
yl)acetonltrlle (440 ng, 1.70 mmol) in ethanol (12 nl)
vxnem@ltadgleﬁsbﬁaneye@:obanb%( 4 rg¢rodtch 126k admivdima ket ylarektate) ,
smMg Mﬁﬂd the m xture was stirred at room
tenpera ure ﬁ under a hydrogen at nosphere. The
caﬂdhwsntmhsnbﬂVSE$edbthﬁﬁagﬁﬂk celite, and the

fildhat e, nas cgncgnyﬁpggd %ndﬁﬁzceguq_diépressure to
4

gi ve the £ 1 conpound ( g, " yi el 0% 1H NMR
(COOLBY ) 0.C4960388; &, 2-25:6N0 H2)77.0.95 (3H, d, J =
6. 1.42 (2H, brs), e 1.76 (1H, m), 1.77 -
1. Hom), 2.20 - 236 (2H, M), 2.71 (2H d. J =

4 Refigyence grampBe 162 i 0 (2H, m), 3,17 - 3.31 (1H ),
426-(1 3, @17—(t%IE|ramdrr?g-8?l5cr:]3éclgjg|@§icaf@]‘“ﬁurmﬂ fﬂlﬂéy(:%ﬂn 8-

-Pré@#@@ﬂ%l¢ﬁ émiﬁ%nw met hanol / di i sopr opyl ether) VB

(ESlghks7263 (MtH), 15 El enental analysis: for

C15H22N202. Q. 2H20 Calculated (%: C, 67.74; H, 8.49;
N, Iouﬁﬁt{@@ C, 67.93; H 8.33; N, 10.41.

[ 0% &rence Exanple 65 20 net hyl ,
4-1 ( Y- 2- oxoet hyl ) am no] - 4- oxobut anoate [0373]

Et 28~ v *Cc2Me [ 0374]

[0365]

15 To a solution of 1,2,6,7~-tetrahydro-8H-
cyclopental[d]furo[2,3-b]lpyridine-8~ylideneacetonitrile (84.9
mg, 0.428 mmol) in methancl (3 mL) were added Raney cobalt
(400 mg) and 2M ammonia/ethanol solution (1.5 mL), and the
mixture was stirred at room temperature for 4 hr under a

20 hydrogen atmosphere. The catalyst was filtered through celite,
and the filtrate was concentrated under reduced pressure to
give the title compound. The obtained title compound was used
for the reaction in Example 19 without purification.

'H-NMR (CDCl3) &: 2.69 - 2.80 (2H, m), 2.90 - 2.99 (2H, m),

25 3.32 (2H, t, J = 8.5 Hz), 3.50 (2H, d, J = 6.6 Hz), 4.64 (2H,
t, J = 8.5 Hz), 5.93 - 6.04 (1H, m), 7.86 (1H, s), hidden (2H).
[0366]

Reference Example 63
-(1,6,7,8-tetrahydro-2H~cyclopental[d] furo[2,3-b]lpyridin-8-
30 yl)ethanamine

[0367]
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25 To a suspension of glycine ethyl ester
hydrochloride (5.00 g, 35.8 mmpl) in tetrahydrofuran
(300 nm.) were added triethylamne (9.99 nL, 71.6
nmol ) and net hyl 4-chl oro-4- oxobutyrate (5.39 g, 35.8
mol ) under ice-cooling, and the mxture was stirred

at mte ure for 30 mn. The 30 reaction

m ted with water, and the m xture was
extr ith ethyl acetate. The extract was washed
Wi thy sg ted aqueous sodi um hydrogen car bonat e

n and saturated brine, and dried over

anhydr ous magnesi um sul fate. 149 The sol vent was
evapeaj €d under reduced pressure and the residue was
purified by recrystallization éeth yl acet at e/ hexane)
to give The sPtrbldomfolintr {505t ¥phydrer8ie5% 1H NVR

QﬂIZ§E3bp§htékd$9uf§ti %&b]éyrldano8igﬁmde%eééeﬁéﬁjtrﬁle (500 mg,
S

2 023 €2liﬂiﬂold aneéhazPOé (3§ ™4 yere zﬁideﬁl Ran(_v Foba

6. lahd( 2, ansjon i BREEHABD1PEE NI B (8 BAC (aﬁﬁcﬂyes&rﬁk{:hi@dras
fron1ethg acet at e/ hexane Elenental anal ysis: for
CyHIERe8Y i3 ERPRUTBET2EYHS fer 39 b ungeT g2 JEdrREeE. 45
FounthobphereC, 7 %QtatksﬁSﬁ%g N ted9thrd@d/2klite, and the

Ref erence Exa
g TR st B RS g S s o B R PR I8P 53 76T B o cue
N\ v@@wbssc[l@@a?].n 'Esretalasuspaﬂnsnmn, qfaldisphosphates powder
en de 433 0 in ace onlt ile (200
P 51%’6'3 %d&éag g utaingn%a? mh %§ was s 1rre at réom
4 [t(ezlperdnmqe- Zeoxrﬂetlhyh)laeéﬁr rwhydr@gmblatansﬁtee:e(.zml& g,

gzcmta I)walsn afetonlt%%ler&égh Ell rﬁ e wasrconcentrated
tenpera ure under an arg on gas atnDs er h

m xtngee yaBicetli praxkuake 6@CQJfV@r the htrltlaandopmn@d i Titeo

ot aab i WD ok, B0 obOR SOSHHE SRR I88 1o, granpes

overd, aphydr end zddiirsulfutidicdheonsol vent was

evapopal dplNdel. 1 50 - 1.68 (1H, m), 1.69 - 1.82 (1H, m),
1.94 - 2.10 (1H, m), 2.19 - 2.39 (1H, m), 2.59 - 2.95 (4H, m),

20 3.06 - 3.38 (3H, m), 4.46 - 4.71 (2H, m), 7.79 (1H, s), hidden
(2H) .

[0369]

Reference Example 64
8- (2-aminoethyl)-7-isopropyl-1,6,7,8~tetrahydro-2H~-
25 cyclopental[d]furo([2,3-blpyridin-8-ol

[0370]
HO NH
o 2
| X
N =~
[0371]
30 To a solution of (8-hydroxy-7-isopropyl-1,6,7,8-

tetrahydrc-2H-cyclopental[d] furo{2, 3-b]pyridin-8-
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reduced pressure and the residue was purified by
silica gel colum chromatography (ethyl

acet at e/ hexane=0/ 100-330/70) to give the title
compound (7. 06 g, yield 389%9. 30 1H NWR (CDCl13) 8:
1.41 (3H, t, =7.2 H), 2.72 - 2.80 (2H, m, 2.92 -

5. o8 %%'éltoﬂ%’trlﬁsé%ogi‘@o L B sl B 0 mhf e
5 hydtiegx farrey Zohel hosdy 93- @u@pﬁ%pwgw/le@hn@ola s&plutlon (6
d'Qﬁ%boéM&agﬁé h9§€§4e ﬁggggﬁlrfég gx}g@ﬁ £ ﬁké%g%Mge for 4 hr

A m xture of nethyl 3-(5- ethoxy-l 3- oxazol - 2-
yI ) aR oA CgrROBLRPSPB8Trd . niwbe )cadrd vihl e sc TahhgeRd dgerough
(3 - 4 i%e, A 3BelrMMDl WRSs SIdnEELG-Aled AR r reduced

temperature for 2 hr, 10% hydrochl oric acid-net hano
sol RRGSEHTE 100 AT Vﬁﬁ;?&Gé@dcomﬂ?éndtfﬁﬁﬁnﬁﬁtuY%?%ﬁaéOO

heateguiindgri el uy, 107 sh> fr .5 The salyeny yas;sy, 4, 5 =

eva orated unJ reduce ressure and the residle Wwas
purf i &4’ bf-§@lﬂ8% g1s)eof ubrh cHr%ﬁa@é@rQbhy (%t hy} - 8s (1H,
ace)gt e.poet hanel 49040, * 70/ B0kx, The pur uf 7 ed:)pr odect- 3.18
was _ di ssol ved i n_net hano

2M
t% i fEhii sidyi'dira onet Hinei et A1~ EtHed *Boltri 4n>7 34 4- 66

., (68 ﬂﬂD'?(M®$laﬂdﬁ¢ at7rvomuhemﬂerature and the
n1xture was stirred fo mn. The sol vent was
dﬁﬂﬁé?%dxﬁﬂ&erlf%duééé(bré§§ﬁ¥%“ﬂéﬁae@h@“Wb5|due was

20rmumaﬁbedhbyoﬁrbpﬁaegebrpplunn chr omat ogr aphy (et hyl

ac%&g Pfga%§32%gn§ >50/50) to give the title

conpo i'’eld 30a). 1H NMR (CDC13) 8:
7. M@esﬂax Adalpyis 2.1996- 8::04N@H) . 2m0 3. 67 (3H, s),

3.94 .(3 96 ( S) (\1H, 10. 23 (1H
5(§f%u2%? |ng§po$ht§rgé HB%& %fé%rysté?llzed from
et Bdundac®etatCe/ dVi $DpropPl 38t Mer J0.41.
[0372]
Reference Example 65

20 methyl 4-[(2-ethoxy-2-oxoethyl)amino]-4-oxobutanocate

[0373]
0O

Etozc/\lrj /U\/\COQMe

[0374]

25 To a suspension of glycine ethyl ester hydrochloride
(5.00 g, 35.8 mmol) in tetrahydrofuran (300 ml) were added
triethylamine (9.99 mL, 71.6 mmol) and methyl 4-chloro-4-
oxobutyrate (5.39 g, 35.8 mmol) under ice-cooling, and the
mixture was stirred at room temperature for 30 min. The

30 reaction mixture was diluted with water, and the mixture was
extracted with ethyl acetate. The extract was washed with
saturated aqueous sodium hydrogen carbonate solution and

saturated brine, and dried over anhydrous magnesium sulfate.
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M5 (ESI+): 298 (MtH), El enental analysis: for
C13H15N05 30 Calculated (%: C, 52.53; H, 5.09; N,
4.71 Found (%: C, 52.51; H 4.94; N, 4.67. [0381]
Ref erence Exanple 68 151 di net hyl

5- (2- met hoxy- 2- oxoet hoxy) - 2- ( 3- met hoxy- 3-

QX ORI @éﬁ%@%o i)%g”%v%égf 958%rf&%?y%?&%edgg%gﬁuﬁ%g)the
di rﬁﬁsﬁyipewmd%uéx;}l@i (©3- reetuptpllization (ethyl

OXOaFHeCE%)éle)H?é’z{aln@' Nes 3y Aredicgar boxyd %ﬁp&éndlo 590513 2y1eld 652) .
mmol ) and potassi um carbonate (12.

ac etHoNER (00 LaL): 1b- 2ad 3Hdded et Vly(P r@ron@a@@t(@ﬁe t, -
(3.2% mky, 3A.¢b MoB! )¢ Aty Los’r@ ths;gpﬁr@t usg, And4he (om, q,

mxture was stirred for he solvent was

evapar 4t dlindér 2} efﬁj’cedr p“? esgupeHZ)trhé tési e shas

di |rﬁ§l%@n@" pduat 61 , - anec t e Xt N8 WASs £ kafy£d W th
et hyl ?t ate. The extract was dried over anhydrous

sod”}‘iﬁ’ﬁa% he3@e) 15 The sol vent was evaporated under

recgm‘e@gn@gpsasﬁugsg@d ﬁoliecgglgmjsdue was purified by

silica col um chrorrato 6{) )é éet hyl

e dtaicut et 07 S0 48] o) 8541 Ve AHE titl e

cormmmad %X 5. cﬂ,44g.8(w ezl,dsSQ% N,16ENVR (CDC13) S: 2.79
= 7.3 Hz), 3.25 (2H, t, J = 20 7.3 Hz),

3L’§F1 s) 3.80 (3H, s), 3.90 (3H, s), 3.92 (3H,
s) Re&”e?SncﬁéH?l}xa&)nle%@O (1H, s), MS (ESI+): 370 (M-H).

Ly el e S e et S (R abspats. ¢

pyriosinee- 2, d| car boxyl ate [ 0385]
BO._ o
1
N>_\'COQM8

[0377]
To a suspension of diphosphorus pentoxide (70.0 g, 433

20 mmol) in acetonitrile (200 mL) was added a solution of methyl
4-[(2-ethoxy-2-oxoethyl)amino]-4-oxobutanocate {(20.0 g, 92.1
mmol) in acetonitrile (50 mL) at room temperature under an
argon gas atmosphere. The mixture was stirred at 60°C for 1 hr
and poured into saturated brine (1.5 L), and the mixture was

25 extracted with ethyl acetate. The extract was dried over
anhydrous sodium sulfate. The solvent was evaporated under
reduced pressure and the residue was purified by silica gel
column chromatography (ethyl acetate/hexane=0/100->30/70) to
give the title compound (7.06 g, yield 38%).

30 'H-NMR (CDCls) &: 1.41 (3H, t, J = 7.2 Hz), 2.72 - 2.80 (2H, m),
2.%92 - 3.01 (2H, m), 3.70 (3H, s), 4.08 (2H, q, J = 7.2 Hz),
5.95 (1H, s).

[0378]
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MO2C OH O CO2Me N CO2Me 152 [0386] To a sol ution of
di met hyl 5-(2-nmet hoxy- 2- oxoet hoxy) - 2- ( 3-

nmet hoxy- 3- oxopropyl ) pyri di ne- 3, 4-di car boxyl ate (2. 20
g, 5.96 mmol) in nethanol (60 nL) was added sodi um

nmet hoxi de (0.805 g, s 14.9 mmol) at 80C, and the

M i@ M8s Bdahpl&ds7 or 30 mn. The resulting
preci pitate was collected by filtration, washed wth

metHERGRY ! ZHaVEF 86137 d ot oMY dPERAFIOB 1 LPsardddneg 19 4-
mL)dicaThexylatiur e was extracted with ethyl acetate and
the extract was dried over anhydrous sodi um sul fate.
Thd%34PYent was io evapor at ed under reduced pressure
and theCPeMe¢due was purified by recrystallization

(e I ei@oMedi | sopropyl ether) to give the title
compound {1.35 g, yield 67%. 1H NWR (CDC13) S: 2.86
%ZH, SN =78dke, 3.51 (2H, t, J = 7.3 Hz), 3.68
3H, s), 4.03 (3H, s), 4.11 (3H, s), 8.93 (1H, is s),

10.13 (1H, brs), nelting point: 117 - 118C
(rdosgelal | i zed fromethyl acetate/diisopropyl

Ca5 b ok 5O Cif Aben{og ocePRSED. Srp Rty 1

4. ¥3)pFopatcbalte) (7 C)0 53. 44, 1HmnodL)4]andNnal4a1b4anhj{1cﬂ)&8i'é] (3.44 g,

R f

"3 Rl B oTrony 1) 28 SPTRSPRof 5 3. hBs 108
C] ;blyrirrdqsfm@mccaqcm;ertaaeo{ (388ficD @@ZM}L) MNasCagddd, and
[0%%%]m§§%d§enh§£LH%%tgﬁ gﬁ&g¥l}gklux for 15 hr. The solvent was
3- hydr oxy-5- ( 3- net hox
ox@ﬁﬁ@@%‘)%ﬁ@f@r @eéﬂlp?qilmheﬁéuigeﬂf -gidc hbosadigbe ¥38s 10
g, p%r;)@lem%l 33 pndh 42M bydrec Ehpgm&o@959h§ 3Lefil) was

stirred at
15 acetate/methanol 100/0—»70/30). The purified product was

dissolved in methanol, 2M trimethylsilyldiazomethane/diethyl
ether solution (34 mlL, 68 mmol) was added at room temperature,
and the mixture was stirred for 30 min. The solvent was
evaporated under reduced pressure, and the residue was
20 purified by silica gel column chromatography (ethyl
acetate/hexane=25/75->50/50) to give the title compound (3.10 g,
yield 30%).
'H-NMR (CDCls) &: 2.72-2.82 (2H, m), 2.96-3.04 (2H, m), 3.67
(3H, s), 3.94 (3H, s), 3.96 (3H, s), 8.47 (1H, s), 10.23 (1H,
25 S),
melting point: 66 - 67°C (recrystallized from ethyl
acetate/diisopropyl ether),
MS (ESI+): 298 (M+H),
Elemental analysis: for Ci3H;sNOs
30 Calculated (%): C, 52.53; H, 5.09; N, 4.71
Found (%): C, 52.51; H, 4.94; N, 4.67.
[0381]

Reference Example 68
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for 1 hr and concentrated under reduced pressure. The
resi due 153 was di ssolved in nethanol (60 niL),

pal | adi um carbon powder (600 ng) was added, and the
m xture was stirred at room tenperature for 3 hr
under a hydrogen atnosphere. The catal yst was
fildiefeedyoff- Ziﬁgtﬁ$§§¥&Lb££éﬂH%£9§329V§ﬂﬁ%Eﬁ&£§i§inder S
reduced pressure. resi due was di ssolved in
neﬁﬁ%ﬁﬁpp¥ébﬁmﬁ§}n%g%ﬂﬁdlE%ﬁ%ﬁﬂﬂéﬁ?carbon powder (1.00
g) pe¥seqdded, and the mxture was stirred at 50C for
4 hr under a hydrogen atnosphere. The catal yst was
fiIMe? offcoqwd the filtrate was evaporated under
reduced presgufte, The residue was io dissolved in

met hanol ~¢ Coﬂﬂﬂ
trimethyl sijl yl di azonet hane/ di ethyl ether solution (9.2
m., 18 mmo afdeMeunder ice-cooling, and the

m xture was stirred for 30 mn. The reaction sol ution
was diluted with saturated aqueous sodi um hydrogen
carjo®safe solution, and the m xture 15 was extracted

with ethyl acetate. extrac dri
anhydr oug ° soditd ujé%loféqgémegﬁ' %ﬁ&éﬁ?’iyegt g thoxy-3-
evapmpabpyll m}dedlnéeﬂwcadcmm@&aeet b .giove, t1e 2t mihd®) and
und. (1. 98 i el 19@ (CDC13
Eno%assygm rﬁ)gﬁ%%/ (33% I\B 1§Oa$e943nﬁz %OgmL
B? 43 5( 28ded melhylgozsmtdaret&ESG(B(zEl, ns,) 34349ﬂnC(13Hatsz)qom
4. J ( I %4 poi-nt :
80%"%%58?&%6& f/ig%i }?l ze%t‘flgéom%est %%ré%detfgﬁeﬂ HalOlrHe
El ereéveatr %ﬂﬁﬂeyspgraﬁadruﬁném{MQN@Eedznnﬁﬂsated'mmw regidue was

2 2 eS8 B EO Uy G

1, 2@ t7teet TaRyerta-a8iH- W%Ictm@ﬂt af ¢ faphgfieouws d¢ppyum divifate.
§ Ghie SE%&M wQs Qza&%rlélte&q;}%%]r rééuced pressure and the

residue was purified by silica gel column chromatography
(ethyl acetate/hexane=10/90—>40/60) to give the title compound
(5.14 g, yield 81%).
'H-NMR (CDCls) &: 2.79 (2H, t, J = 7.3 Hz), 3.25 (2H, t, J =
20 7.3 Hz), 3.67 (3H, s), 3.80 (3H, s), 3.90 (3H, s), 3.92 (3H,
s), 4.75 (2H, s), 8.30 (1H, s),
MS (ESI+): 370 (M+H).
[0384]
Reference Example 69
25 dimethyl 3-hydroxy-5-(3-methoxy-3-oxopropyl)furo[2,3-
clpyridine-2,4~dicarboxylate

[0385]
MeQ,C OH
O [ - CO2Me
N/ COQM8
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To a suspension of 65% sodi um hydride (1.38 g, 37.4
mmol) in tetrahydrofuran (10 nL) were added a

sol uti on of nethyl 5-

( 3- met hoxy- 3- oxopr opyl ) - 2, 3-di hydrof ur o[ 2, 3-c] pyri di ne
-4- carboxylate (1.98 g, 7.46 mml) in tetrahydrofuran
(80pgdgeiand s nethanol (0.2 nL), and the m xture was
stirred at 80C for 10 nmin. 12M Hydrochloric acid (40
m) was addadStEdercctfdeethykedéoreMpxyandordrdhoxy) ~2- (3~

Or gRd Hox§OBVEip RG] V@RI ated, 4ndek rhs.8dueed 2. 20 5.96
pressure. The residua é[g(éueous sol uti on was stlrre "at

150€°4dr 180AFHRNOLLA6) duddt FaR AdecyPeditds ME5RPFidsy (0-805 g,

W t g 8Mrng1 aofyce@t@sc scadﬂduewm%%kgewa%olsteu% URdeB min.
i ce- coollng,C and extracted W th %@ acet at e.

The

ext TACESRAS H9 @&ese;mta%nwear%egs I S P onTrgashed
sol wrarm m%ﬁamﬂapahag exgssm_dlea i Q@iluﬁgdrcftﬂﬁ%&ubeacﬂrdﬁ (Lhenr) .
resj.due e sjlica col um
e B Sb Ry e ERy Pk 4t B 1R eS50H00. 30/ cFbract
is vavelrtibe dNetﬂ enboapaindod B8O sy faye el dhé@@lveﬂxtl-w

75;:2.82
2zb|_i—:‘v1p)orjte§giryeﬁzfedélce;§1pr%ﬁurte a&g gkge ﬁ%h?g ga@lpurlfled
(1Fbyw§pcryaeéllungtpomnteth&48aeeth¢9¢d£ienprw@yaléuhyed to give
fro e a El egent al anal ysi s:
for 1%#8262 Oéﬁunﬁaffﬁ(% ](? daé.gs * H 5.18 N,
8. OB-NFRUMDA1Y) :5:C2.68. 8K, H, 5.518,.3Niz8. G351 [DB93] J =
Ref er | &, 7225
(2E :ﬁ@%? Eiqggtﬁghydfo48£Ecy%Pogeﬁt%[%ﬁ#3?6[%&2§df8y§1H’
ﬂﬁlﬁkﬁlﬂyﬂﬁdeﬁbaéeﬁbnltr|Ie [0394] CN M 30 [0395] To

i yl onet] ] sph nat

R LT R R e O

sodﬂvﬁ@tQSthymﬁPQél(@3$rmg 3.71 nnol) under

|ch;q@gﬁmg,;§ﬂﬂ<ghg m xture was stirred at room
tenperature for 30 mn. The mixture was added to a

sol ttem6Rtet analysiy: i &mmjides 8H-
20 Calculated (%): C, 53.42; H, 4.48; N, 4.15

Found (%): C, 53.44; H, 4.41; N, 4.14.

[0387]

Reference Example 70

methyl 5-(3-methoxy-3-oxopropyl)-2,3-dihydrofuro([2, 3-
25 clpyridine-4-carboxylate

[0388]

O - COMe

N~ CO;Me

[0389]

30 A mixture of dimethyl 3-hydroxy-5-(3-methoxy-3-
oxopropyl) furc[2,3-c]pyridine-2, 4-dicarboxylate (3.10 g, 9.19
mmol) and 12M hydrochloric acid (31 mL) was stirred at 150°C

for 1 hr and concentrated under reduced pressure. The residue
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cycl openta[ b] furo[ 3, 2-d] pyridi n-8-one (500 ng, 2.85
mol) in s tetrahydrofuran (10 nl) under ice-cooling,
and the mxture was stirred for 10 min. The reaction
solution was diluted with saturated aqueous sodi um
hydr ogen carbonate solution, and the m xture was

extastadsuitdu ehhybuasetalen mihe BX1 TAGLINMBSbdH bBfber
over anhydrous sodi um sul fate. The solvent was 1o

evapti‘af@d tatiéridefedtitedRpressire Wl THE Pestdde has
purtdniRedathye reer ysmﬁldmdéat 4 Aydreb By | at3eebat ). t ohgidk@alyst

the tit co nd ield 60 1H N

oy iE e B e, S Hhe By Les S5 vt vaporated gnger

Fk)redt&eiinfé?s%urb Jhe BeSidde) wad. H&o152d (Hmehanol (60
1H, .s tin ol nt

Cr ot et mad TG ey PR st of 1 OE Rt oded, and the

an&h]}é&ﬂuﬁ‘fe fio 35@12%@\&2 5Cat Gflab|rall ezdr (xﬁ@derCé Mr@&en
14. 1

14 % o'élptxalé%(s] TEFOUQTaéSIé% asE)%éi ?réd7§’ff, and tlﬁle filtrate
(2B)a2efdp@rdct- teteamednoeBiprepshopentrag biddikok 3yds d]
ridjn- yl i de e [-0397] NH2 O N 25
F%B%%Srél&vgﬁslpneﬁnse?g%n% a(%gES‘ﬂ %6 7-tetrahydro-8H
cyctmpremh&{mlfylldmElaqrﬂetdl]apyfdmtrmys ytheleredoetani (O ElreL, 18

glrln’mnl al eflﬁana(?ﬁ%é]i %%t) %)gdﬁggﬂs ir rlgcglg}ie( éggl ‘15%) W§s lrrEd

undear éOhlymogéhe atarsspherslutThe wat aliystedas th saturated
f'l§§H€%QStgg&%ﬂlhh9§£6%ﬁJcegPﬁ%ﬁJ%% E&iﬁgfﬂﬁ? WA the mlfture

concentrated under pressure to glve the t
sorprsusdtragedq Yot Y ly pedth 13909 Thel |exNMRCY @B@l@;l%i over
2 7§hhyd%o§§ é&@*umnlulf%t%g anégé%é %%t#eﬂg waf eégbd&gtgd ‘under
8 FWFedSP%SﬂrB 9<2 @(lfﬁ tlﬁ@p tl7c194c<ermq>un§) 1hﬁ?&menywld
(2H)1s)

1H—NMR (CDCls) &: 2.78 (2H, t, J = 7.4 Hz), 3.33 (2H, t, J =
20 7.4 Hz), 3.43 (2H, t, J = 8.8 Hz), 3.66 (3H, s), 3.92 (3H, s),

4.62 (2H, t, J = 8.8 Hz), 8.13 (1H, s),

melting point: 80 - 81°C (recrystallized from ethyl acetate),

Elemental analysis: for C;3H;isNOs

Calculated (%): C, 58.86; H, 5.70; N, 5.28
25 Found (%): C, 58.81; H, 5.67; N, 5.24.

[0390]

Reference Example 71

1,2,6,7-tetrahydro-8H~cyclopenta[b] furo([3,2-dlpyridin-8-one

[0391]

O
0]
| ~
o
30 N
[0392]
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5 [0399] Reference Exanple 74

2-[ (di met hyl am no) net hyl ] pyridin-3-ol [0400] N HON
10 [0401] To a solution of 4-hydroxypyridine (200 g,
2.10 nol) in water (500 nL) were added 50% aqueous

di met hyl am ne (228 g) solution and 36% aqueous

formal i nrd ?al(augﬂ)ersﬁlotﬁt b9n6543@6d11|5}ﬁ9 HySirfigt ur, @8\/\@§ 37.4 mmol)
stlrred at 50C for The sol vent was_. evaporat ed

under FEW@HOEP%%JEQ Mhh Ve Re AR Pt Fﬂbufclr%?sf’él%ethyl 5-
Wer @ﬂ‘ﬁl@‘tﬂlﬁﬁi—edob&pﬁdﬁylln arj 33-rdilh9dﬁcbﬂﬁot[b$3-t¢]tﬂyeldlne 4

sty idiae Bom Yy 7 4B o0 718 s R g BeRgL) and
(é;lgh%hanél F0322mtfz) ,anli Gﬁi@ﬁnl&lhﬂ:e 43402} rrRefaer en€e for 10

O3 r SRR HER TSI ) 2N P (PP iRy PR ARERTR s

i odicse copDi4d3] aMl tHdOokgalik- sBBvERt 4@4] eFaparasel uthdr
?rglz%a_dllggl marteg Iln?m ng%mat h 'dLBW' din guarsolut(lon \1%57 sltlrred at

ton ?20 Wwas™ adde opw se
i odﬁmmmlﬁmmezoZﬁﬁh,gthé fﬁhdfﬁbh mmxhamelﬁ&S(hmahEmgﬁ vand 8M

EFE S quiTb L o%ﬂ’:‘ﬁsh 189 &Elut%{x“ M egggy‘#oe ﬁ%ét .3aJH

resul I'hg cr ATs were co
gitvactdrk w1tht¢1ehydo etk .( 359 @xtyaett d~7$26¥1655 over

%Wd%&{%ﬂém% dsf_gl f§§e 25 %?Ie ( gnglgve?l)i was Gelvaﬁgg%t&) under
(1HﬁduF@iGngsp@¢gﬁgh@éegmaﬁgm@ & purlfled by silica gel
column chromatography (ethyl acetate/hexane=10/90—40/60) to
15 give the title compound (886 mg, yield 68%).
'H-NMR (CDCls) &: 2.75-2.82 (2H, m), 3.17-3.23 (2H, m), 3.49
(24, t, J = 8.9 Hz), 4.71 (24, t, J = 8.9 Hz), 8.31 (1H, s),
melting point: 148 - 149°C (recrystallized from hexane/ethyl
acetate),
20 Elemental analysis: for CigHgNO,
Calculated (%): C, 68.56; H, 5.18; N, 8.00
Found (%): C, 68.61; H, 5.18; N, 8.03.
[0393]
Reference Example 72
25 (2E)-1,2,6,7-tetrahydro-8H-cyclopental[b]furo[3,2-d]pyridin-8-
ylideneacetonitrile

[0394]

CN

0O
\

2

N

30 [0395]
To a solution of diethyl cyanomethylphosphonate (757 mg,
4.27 mmol) in tetrahydrofuran (20 mL) was added 65% sodium
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2, 3-di hydrofuro[ 3, 2-b] pyridine 10 [0406] O 61- [0407]
To a suspension of 60% sodi um hydride (11.4 g, 286
nmmol) is in DVBO (170 nL) was added
trimethyl sul foniumiodide (29.9 g, 136 mvol), and the
m xture was stirred at roomtenperature for 30 mn. A

30|h§dﬁiﬂe0flii3mﬁyd3CEQVHM61ﬂ|dhd%ryi&eJ&OUlbhg, and the mixture
tri met hyl met hanam ni um i odi de (40.0 g, .,136 m’m%
DVBB féerr%ﬂ)atmﬁ%%&&@aem%m sertiemdpo, TRAI™ %‘%}‘re was
rri Xatdﬂea vasa fselttbedn 23 s} 2/6.e06tatrapRivot-enperat ure for

The r e@)cit [ on

was _dil ut W th er, :

o IHEPE A T s eas et Rer R e Tt GOP i A ap ety in
Hy dreachhodfcfiaah d(vasraddedet d ckheo@xingacind amé mikieire was
n1xture ract ed,_w th ract
T gt A TR hrguB DR RO S SR 80 dl e hresh wien
ancbaxntaaeﬂeamuaga$rsdaiumﬁhidnﬂghylcamhanate sdlheiext ragt the
was shed with sat.ur e_and dH

hyﬁ{r 8us "Eoartm Suitatl’ eghﬁ% ygo Verte elqlee\?géﬁar%tt o
undhnededWEE@npyessuxsodmumtduifEBSIdméewadvpmt|Wa$d

Hy éy %e? égﬂunag%/ d%gé8$%§§§¥'@pgga f%%h¥£%1%ﬁe was purified

acet a exane ive the
codpoundrfstdlllgatvﬁﬁ (picbyH aFE¥pte ]l HFONWRVE CDEL )t Be

3. 65 (2H, t, J = 8.8 Hz),
6. %H&Dggh%lw Heo ﬁe‘éﬂé) SOA) 8. 021 (1H, m). [0408] 1)58

- Ref @r@MR,e(CESCéﬂpISe 37713 3.17 (4H, m), 3.33 (2H, t, J = 8.8 Hz),

5-nf t7r20'(§H3td' Bydrofdurgl 3, 2- M@ygz ding nf 04091, Gk N,
N2 5 To a sol ution of

2, @@thy@rm{fmrte[@lz--b]%@gﬁq dirmerys219iged 2Ph ahiny) somtate),
sulgfidhbht &CIGal $9; M )rwas, added dropwi se a m xed

Calculated (%): C, 72.71; H, 5.08; N, 14.13
Found (%): C, 72.44; H, 5.03; N, 14.01.
[0396]

20 Reference Example 73
(2E)-2-(1,2,6,7-tetrahydro-8H~-cyclopenta [b] furo[3,2-d]lpyridin-
8-ylidene) ethanamine
[03587]

NH,

0O
AN

.

N

25
[0398]

A suspension of (2E)-1,2,6,7-tetrahydro-8H-
cyclopenta[b]furc[3,2-d]pyridin-8-ylideneacetonitrile (10.0 mg,
0.054 mmol) and Raney cobalt (100 mg) in 2M ammonia/ethanol (1

30 mL) was stirred at 50°C for 3 hr under a hydrogen atmosphere.
The catalyst was filtered through celite, and the filtrate was

concentrated under reduced pressure to give the title compound
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solution of fumng nitric acid (20 nL) and sul furic
acid (20 io nL) under ice-cooling, and the m xture was
stirred at room tenperature for 1 hr. The reaction
solution was neutralized wth 8M aqueous sodi um
hydr oxi de solution and diluted with water. The
resuldt bngg cryistal soaere col lected by filtration to
gi ve the %|t | e conpound (37.5 g, yield 83%. is 1H NWR
( CDETIYR btCDS1a)5 8¢ 234, 7% - 3-83 828, Hr), 24986~ (M6 t(2HJ ™),
8 93HZ_L) (2, & (lH g g, HJ. .43 HZ);;548 b4, (dbH adead(zm, 4, 7
9.3 [04 1%) Reference Exarrg
2, 3& y 7 lof &8P 3; 2-BRpyY+idim- 57 ai n@H 29 [ G4 H9pn 02N -
NH2[03[9@413] To a sol ution of
5- nltro 2, hydr of uro[ 3, 2-b] pyridine 25 (7.41 g,
44 .56 ﬁﬁﬁ?’ie |Et¥aﬁ%3t?1ar§ol (100 nmL) was added pal | adi um
carqn dpesen an508) md@hy 1 apygrildia-piat ure was stirred at
rog@ hinperature for 16 hr under a hydrogen

§|8 The catal yst was filtered through celite,
and the fjltrate was concentrated under reduced

pressure.NThe residue was purified 30 by

reﬂd/ [l1ization (ethyl acetate/hexane) to give the
ti ound (4.87 g, yield 80%. 159 1H NMWR
(CDC1 3.19 (2H, t, J = 8.9 Hz), 4.11 (2H, s),
4.57 , t, J:8.9 Hz), 6.27 (1H, d, J = 8.5 Hz),

:@90(1H d, J 8.5 Hz), nelting point: 129 - 131C
e@r‘3 ? allized from ethyl 5 acetate/ hexane),
| e anal ysis: for C7/HBN20 Cal culated (% : C,

61. 75; HPOSa g21luiN or@f58-hikbngerary24ding, (510 78; 2HL0 mol) in

g %ﬂlagﬁ)%ll %9)25%% hydrqedf%léllrj%?85dfj?ef‘ej;al{l(‘ré‘n(g&azEE-8 %]‘“gg‘re.
solution and 36% aqueous formalin (210 g) solutlon, and the
15 mixture was stirred at 50°C for 4 hr. The solvent was
evaporated under reduced pressure, and the resulting crystals
were collected by filtration to give the title compound (207 g,
yield 65%).
'H-NMR (CDCls) &: 2.38 (6H, s), 3.86 (2H, s), 7.01 - 7.18 (2H,
20 m), 8.00 (1H, t, J = 3.2 Hz), hidden (1H).
[0402]
Reference Example 75
(3-hydroxypyridin-2-yl)-N,N,N-trimethylmethanaminium iodide
[0403]

|_
HO
PN
25 a
[0404]

To a solution of 2-[(dimethylamino)methyl]lpyridin-3-ol
(207 g, 1.37 mol) in acetone (2000 mL) was added dropwise
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[0415] O is [0416] To a solution of

2, 3-di hydrofuro[ 3, 2-b] pyridin-5-amne (500 ngy, 3.67
nmmol) in ethanol (30 nL) were added 2-brono-| -
phenyl et hanone (730 ny, 3.67 mmol) and sodi um
carbonate (467 ngy, 4.40 mmol), and the m xture was

St K 688heaatha80C Tar 145rﬁ8 mé®) TﬁKBéQOEMéﬁEodﬂaﬁg, and the
evapor at ed under reduced pressure, and the_ residue

wasThErITe W8S bt iGrefcat germe BPTRATAEHFS s odr Bbhy The

(et byéumﬁba&@m&@nﬁe@/&m&%cﬁ% £ 01 tHateoh hes tyiikkethe
conpound gleld 1699 . 1H—NNR (CDC13) 8: 3.46
(2H-1tle fompguﬁd HAP? % 865¢8H2%),- J = 25 9.1 Hz), 6.97
(JFﬁﬂimMRJ MEﬁhAﬁOtEdg) g 2?’21 Z9§6 ileA.Qj,(2ﬁ73§); 71.393- 7.45

(3H, 7 0] ( m. [0417]
Ref é?%’né@ Eg h‘é 88§g 1H m hld%en %FH) .
N, Nfolagegt hyl - 1- ( 7- phenyl -1, 2 di hydrofuro[ 2, 3-e]i m dazo

kl’F%%i nce]BX Eﬂ}n § yl ) met hanam ne [0418] 160 N O N

7-Phedoldydzefuﬂuwdne#mugﬂﬁadsne]|rn dazo[ 1, 2- a] pyri di ne

g ? ¥P 0.169 nol) was dissolved in a m xed sol vent
W (400 L) and acetonitrile (1 nL), 50% aqueous

lam ne (15.1 ng) solution and 36% aqueous

bR, (14.2 ng) solution were added, and the

m xt ujlf e s stirred at 70C for 4 hr. The solvent was

d under reduced pressure, and the residue 1o

was purified by silica gel columm chromatography

(ethyl acetat e/ hexane=80/20->100/0) to give the title

compe4@d (45 ny, 95% . 1H NMR (CDC1l3) 5: 2.11 (6H

S) 3. 79 T()Zlé?' sv?gpenélg dfz'd’o sod]J_um h?d];l'ldéz) 114 A; @gg’mmol)

J
15 in DMSO (178 ) was added trlmethylsulfonlum iodide (29.9 g,

136 mmol), and the mixture was stirred at room temperature for
30 min. A solution of (3—hydroxypyridin—2—yl)—N,N,N—
trimethylmethanaminium iodide (40.0 g, 136 mmol) in DMSO (130
mL) was added dropwise thereto, and the mixture was further
20 stirred at room temperature for 2 hr. The reaction mixture was
diluted with water, and the mixture was extracted with ethyl
acetate. 1M Hydrochloric acid was added to the extract, and
the mixture was extracted with water. The extract was basified
with 1M aqueous sodium hydroxide solution and extracted again
25 with ethyl acetate. The extract was washed with saturated
brine and dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure and the residue was purified
by silica gel column chromatography (ethyl
acetate/hexane=20/80-»50/50) to give the title compound (7.77 g,
30 yield 47%).
'H-NMR (CDCls) &: 3.33 (2H, t, J = 8.8 Hz), 4.65 (2H, t, J =
8.8 Hz), 6.98 - 7.01 (2H, m), 8.00 - 8.04 (1H, m).
[0408]
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is 7.30 - 7.52 (4H, m, 7.60 - 7.75 (2H, m). [0420]
Ref erence Exanple 81

(7-phenyl -1, 2-di hydrofuro[ 2, 3-e]imdazo[l, 2-a] pyridin-
8- yl)acetonitrile 20 [0421] OCN N [0422] A
solution of N N-dinethyl-1-(7-phenyl-1,2 25

di hygfé)_r_fetﬁrcg[gxgm@]el Aydazo[ 1, 2-a] pyri di n- 8-yl ) net hanam
ne (86.0 nmol ) and i odonet hane (166 ny,

1.1 %ﬁﬁFTQr% %Eé$%ﬁ§ur%&3ﬁt?]ﬁﬁ§d§PFrred at room

tempeg@gjure for 5 hr, and the resulting crystals were

col | ed by filtration. The crystals were dissol ved

[ mixed sol vent of ethanol (1 nL) and water so (1

odiNum cyani de (59.3 ng) was added, and the

m xtuge 161 was stirred at 70C for 1 hr. The reaction

solution W2 diluted with saturated aqueous sodi um

hydrogen carbonate solution, and the m xture was

extrgégﬁd with ethyl acetate. The extract was washed
urated brine and dried over 5 anhydrous sodi um

sul f at e. Tbhe sqlutenh Y8 ,8vapoydicFdrdNBer-b ]pgdimeﬁb (32.9 g,

el ?gﬂﬁ{l gseurlgg%ggg%%%é’“” i L89 DYad 48888 2 mixed

acesatwe/ivexafeflhgOn#+80I2@Fid 0(20ymke &M stilfheic aCld (20

?ggﬁffnuql\?glzég%r%zo)lﬂlgl ?_aéljdwﬁzfs 13?&%%/5‘% ?.%F_Fd a% joom

8 8t$m9era?u©6 farHl dr. JThegréhdﬁApp §o£ﬁtlon7w5§r@wkkallzed

H
1- (52 hyl é %gﬁ£%§ r%% Pk%gggic]pé&ggaF%?fEééﬂ?ksﬁ th
n- | wa‘q_q;r yi ’)‘lget hasoheljD424Ft@ s @eNeNcollected by filtration to
give the title compound (37.5 g, yield 83%).

15 'H-NMR (CDCl;) &: 3.45 (2H, t, J = 8.9 Hz), 4.86 (2H, t, J =
8.9 Hz), 7.17 (iH, d, J = 9.3 Hz), 8.14 (1H, d, J = 9.3 Hz).
[0411]

Reference Example 78
2,3-dihydrofuro([3,2-b]lpyridin-5-amine

20 [0412]

B
Z > NH,

[0413]
To a solution of 5-nitro-2,3-dihydrofuro(3,2-blpyridine

25 (7.41 g, 44.6 mmol) in methanol (100 mL) was added palladium-

carbon powder (500 mg), and the mixture was stirred at room

temperature for 16 hr under a hydrogen atmosphere. The

catalyst was filtered through celite, and the filtrate was

concentrated under reduced pressure. The residue was purified
30 by recrystallization (ethyl acetate/hexane) to give the title

compound (4.87 g, yield 80%).
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[0425] 20 A m xture of

5-am no- 2, 3-di hydrof uro[ 3, 2-c] pyri di n-5-ium
2,4-dinitrobenzenolate (2.00 g, 6.24 muol), potassium
carbonate (1.21 g, 8.75 mmvol) and 3- hexyn-2-one (0.750
m., 6.87 mmol) in dinmethylformam de (30 nL) was

SR AlcAQ 18075 16 by, yateL wag ghded. 2t ng), 457

m xture was extracted et hyl "acet’at e

ext F4bt twad WasKelzhi t%zgafjcﬁratded%ﬂgné Hzyr e OoVed, d J
anhydy gugzsodi um sul fate and filtered. The sol vent

was evapor ated under reduced pressure and the residue
wastelFuppfpedn by 18P | T daeldel (resrumir idhrefat ot &phy!
(etdodeatagedatref)hexane=20/ 80- >40/ 60) to give the title
conmpound 5314 r]rgl . 30 yield 229% . 1H NVR (CDC13) 5:

rat anp ?%a=ﬁz<)fcé*8§é3(3H s), 3.04 (2H q, J

= 7Ca4lc|d1)1te6'i3 8 :(2H, 61.75 7 %. szsz, B3 (2H t, J

ﬁ)lﬂ?ﬂl—%)ﬁi ﬁﬂ t |cﬂ( ]6[30 g‘t ’1é431 %‘,O ?%cr yet gl iz;zzc(eéHf rom

et hyda14acet at e/ hexane), W) (ESI +): 231 (M+H),

t al or C13H14N202 5 Cal cul ated (9:
He’gﬁné?ncﬁ ’%a¥“f ' 12.17 Found (% : C, 67.72; H,
6 1"4—phlelpy1|.—21 PF.dlhB/ﬂﬁQﬁﬂroFRéf eredrioedExalimpl2e a88yridine

Fo:ﬁt}s? -8, 9-di hydrofuro[ 3, 2-c] pyrazol o[ 1, 5- a] pyri di
0°yl)ethanol [0427] OH O N-N [0429] 15 To a
sus sion of 80% | ithium alum num hydride (233 ng,

5. 03 in rahydrofuran (13 nL) was added a
sol ut]i on; of
1-(2-ethyfN8g, 9 ydrof uro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di

n-1- yl)ethanone (290 ngy, 1.26 mmol) in
tetrahydrofuran (13 nL) wunder ice-cooling, and the
m xtU#lélwas stirred at room

To a solution of 2,3-dihydrofuro[3,2-b]lpyridin-5-amine
(500 mg, 3.67 mmol) in ethanol (30 mL) were added 2-bromo-1-

phenylethanone (730 mg, 3.67 mmol) and sodium carbonate (467
mg, 4.40 mmol), and the mixture was stirred at 80°C for 14 hr.
20 The solvent was evaporated under reduced pressure, and the
residue was purified by silica gel cclumn chromatography
(ethyl acetate/hexane=20/80—>50/50) to give the title compound
(136 mg, vyield 16%).
'H-NMR (CDCl3) &: 3.46 (2H, t, J = 9.1 Hz), 4.80 (2H, t, J =
25 9.1 Hz), 6.97 (1H, d, J = 9.6 Hz), 7.27 - 7.36 (1H, m), 7.38 -
7.53 (3H, m), 7.60 (1H, s), 7.89 - 8.00 (2H, m).
[0417]
Reference Example 80
N,N-dimethyl-1-(7-phenyl-1, 2-dihydrofuro[2,3~e]imidazo(1l, 2-
30 alpyridin-8-yl)methanamine

[0418]
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20 tenperature for 1 hr. Sodium sul fate decahydrate
(2.9 g) was added under ice-cooling, and the
insoluble material was filtered off. The filtrate was
concentrated under reduced pressure to give the title
conpound (265 ng, yield 90%. 1H NWR (CDC13) S: 1.31
(3H, t, {7 Hz), 1.55 (3H, d, J = 25 6.6 Hz), 2.76
- 2.87 (2H Nn) 3.35 - 3.62 (2H, m, 4.62 - 4.78 (2H,

. g, J =6.6 H), 6.40 (1H, d, J = 7.1
(1H, m, hidden (1H), nelting point:
tallized fromethyl acetate), M
(ESTf\ ( 30 El emental analysis: for
C13H16N202 Calculated (%: C, 67.22; H, 6.94; N,
12.06 Found (% : C, 66.92; H 6.91; N, 12.04. [0429]
1639%%dPEr ence Exanpl e 84
2-(2-et h']/-lP}&ngidlm—dﬁﬁgztif@iftﬁ:oZQﬂB-Fé/]rl&ﬁabﬂb fl Ez~—a]] pyridine (40
n-1 - yI)Propanenltrlle L0430 é % %
Und%r” n' %t gbh) at ¥ <iEPeTed ola aslmﬁq SRLBF DR ofEter (400

tri f]L U%Hdsci@uct%tﬂ&yhlﬁt (lrlefn%«;pnm»emﬁgelﬂslhlmbthﬁla%éne (15.1
an (0] ri S|
AieB, SISt Il FOrROLe” 3ded BN aPatt o were

Of ébdéa eiﬁa”thg Bixture was stirred at 70°C for 4 hr. The

et 3t el Bl L, B B T Y M B e
jocemﬁophfiﬁ}edabg $iﬂicanbx1Lnuiumaschﬂqmamedra@hywjenhyl
by degene Lraarat Y D el s tiriel® AN FrnPStd Tas mo,

n1X¥ﬁne was extracted with ethyl acetate. The extract

sodlu %Pﬁgie andu#|Itefggln$h7grgﬁseg¥er3qnpygﬁOW§ J =

evehdr zked Urder2iieducdd= Prlesiclir e HVd (lHe desi dul- wdkz) .

urd fped by |Ihcqmgeh gl urm 20 g@r t ography (et hyl
%céiate/hgfgﬁe45795’*40%60) to glve ?ﬂa
[0420]

Reference Example 81

(7-phenyl-1,2-dihydrofuro[2,3-e]limidazo[l,2~a]pyridin-8-

yl)acetonitrile

20 [0421]
CN
Pl
XN
[0422]

A solution of N,N-dimethyl-1~-{(7-phenyl-1,2-
25 dihydrofuro[2,3-elimidazo[l,2-alpyridin-8-yl)methanamine (86.0
mg, 0.293 mmocl) and iodomethane (166 mg, 1.17 mmol) in acetone
(1 mL) was stirred at room temperature for 5 hr, and the
resulting crystals were collected by filtration. The crystals
were dissolved in a mixed solvent of ethanol (1 mL) and water

30 (1 mL), sodium cyanide (59.3 mg) was added, and the mixture
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title conpound (195 ng, yield 75%9). 1H NVR (CDC13) 8:
1.35 (3H, t, J =7.6 Hz), 1.65 (3H, d, J = 7.4 Hz),
2.77 - 2.87 (2H, m, 3.41 - 3.55 (1H, m, 3.62 - 3.77
(1H, m, 4.06 (1H, q, J = 7.4 Hz), 4.71 - 4.80 (2H
m, 6.45 25 (1H, d, J = 7.4 Hz), 815-820(1H m,

ggga;?gtiﬁloﬂxanesgﬁ%\/% %%gl( §1§Cr Qﬂsk%")zcel% | enen %eit Pyl"as
anéﬁ9§F%d Wigh SAUMBPSRG02BECE| & %ﬂﬁeay@g@genccaggpqﬁ;e

H B13¢iolN akd: e fQUAL (A eg%rég%e@3w1¢$ &nel; adbtate.
17.56. [0432] 164 Ref erence Exanp

2- CRectRYAcS, B29i RPALES ] :§a29€?‘]ﬁﬁﬁr bem%[af%da}qu\f@ff

B- lanhyHdQIORBAt b AW1RELE 0438L s QMNHZ wiY SvRbolH43A hinaéy
m xture of 2-(2-ethyl-8,9-dihydrofurc[3,2

c] prFas et é{rfsssrea]a&yir FH"F rFeflﬁlrl? pY%io@Héhﬁerq Py pibEangel
0. 71 umh CHFREY 0gRIRGY &@ml tacé@-a&/@%xé‘ﬁ‘éj:@M60——)80/20) to

ammoni a/ et hanol solu |on was stirred at room

t ePPEFatif &1F o7 cloé“pﬁPnﬂnH]@r mghy%(j‘ei"l Stnospher e,
andugfyet hebeshi 51 ed oat (4QC 00 3 &irs ulhe 4 cat abystswas . g2

HorizBne Pt b BoRel S ecalsal el ure b A R 176 (4

compoundel L57(12521m,my1 eld 980). 1H NWR (CDC13) 8:
1@4 i|38(6 m, 2.81 (2H, q, J = 7.7 Hz), 2.88 -
€3 , 2.97 - 3.11 (1H, ), 3.33 - 3.55 (2H,

m Reférﬁgze(zbdamme B2= 9.1 Hz), 6.37 (1H d J =174

(Eéa+?lf§2é'gka+%lﬁ§dfﬁg Referl 5%% ﬁiﬂ a]§§rﬁgin 1-
15 yl)ethanone

[0424]
0

O
= N

/
N N\N

[0425]

20 A mixture of 5-aminoc-2,3-dihydrofuro(3,2-clpyridin-5-ium
2,4-dinitrobenzenclate (2.00 g, 6.24 mmol), potassium
carbonate (1.21 g, 8.75 mmol) and 3-hexyn-2-one (0.750 mL,

6.87 mmol) in dimethylformamide (30 mL) was stirred at 40°C for
16 hr, water was added, and the mixture was extracted with

25 ethyl acetate. The extract was washed with saturated brine,
dried over anhydrous sodium sulfate and filtered. The solvent
was evaporated under reduced pressure and the residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=20/80—40/60) to give the title compound {314 mg,

30 yield 22%).

'H-NMR (CDCl3) &: 1.40 (3H, t, J =7.4 Hz), 2.52 (3H, s), 3.04
(24, g, J = 7.4 Hz), 3.78 (2H, t, J = 9.1 Hz), 4.70 (2H, t, J
= 9.1 Hz), 6.57 (1H, d, J = 7.1 Hz), 8.17 - 8.22 (lH, m),
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2-methyl furo[ 3,2-c]pyridine [0436] 25 N 0O [0437] A
n-butyllithium hexane solution (1.6M 8.55 nlL, 13.7
nmol ) was added to a sol ution of diisopropylam ne
(1.92 nmL, 30 13.7 nmmol) in tetrahydrofuran (20 ni)
under ice-cooling. After 165 stirring for 30 mn, the
m X e _was cQqol to - £8C., A _._sol uti.on.o

R e B il e

t et peghadhedneFan®) (20 nl) was added to the mixture at

-78@_@3;q+§hezgﬁ Xabge was stirred for 30 mn. A
solution of nethyl s iodide (1.94 g, 13.7 mmol) in

t et FEeRANCeE LRt YE20: MO (eslisNatded to the mixture at

-/ 8Ca1@ndcthe . xeUre was stigred at 10.99mtenperature
for 30 mn. A saturated aqueous sodi um hydrogen

car boHHt d3501Ut i°9n7@nd!-wét éf 7 er é2alited, and the

m Xfedwas extracted with ethyl acetate. The extract
was_i 0 washed with saturated brine, dried over
anh§ardEEcs ot esti fate and filtered, and the

sol ye-auagl ey apal By@cb REEs, 2 fgdyetb @SS Byriaen-1-
residue was_purified by silica gel colum

¢hr BnEt0graphy (NH, et hyl acet at e/ hexane=10/ 90- * 40/ 60)
to goaxythe title conmpound (1.20 g, yield 79%. is

1H NWR ( ) 5 2.49 (3H, d, J =1.1 Hz) , 6.42 -
7.31 - 7.35 (1H, m, 8.40 (1H, d, J =
5. 79 (1H, s), Ms (ESI+): 134 (M+H). [0438]

5- am *Met hyl furo[ 3, 2-c] pyridi n-5-ium 2, 4-
di ni trobenzenol ate [0439] 02N O 1 O+ o0 / NOz N NH z

25 E&éﬁﬂ]

15 To a suspension of 80% lithium aluminum hydride (233 mg,
5.03 mmol) in tetrahydrofuran (13 mL) was added a solution of
1-(2-ethyl-8, 9-dihydrofuro[3, 2~clpyrazolo[l, 5-alpyridin-1-
yl)ethanone (290 mg, 1.26 mmol) in tetrahydrofuran (13 mL)
under ice-cooling, and the mixture was stirred at room

20 temperature for 1 hr. Sodium sulfate decahydrate (2.9 g) was
added under ice~cooling, and the insoluble material was
filtered off. The filtrate was concentrated under reduced
pressure to give the title compound (265 mg, yield 90%).
'H-NMR (CDCl3) &: 1.31 (3H, t, J = 7.6 Hz), 1.55 (3H, d, J =

25 6.6 Hz), 2.76 - 2.87 (2H, m), 3.35 - 3.62 (2H, m), 4.62 - 4.78
(2H, m), 5.1% (1H, g, J = 6.6 Hz), 6.40 (1H, d, J = 7.1 Hz),
8.12 - 8.17 (1H, m), hidden (1H),
melting point: 124 - 126°C (recrystallized from ethyl acetate),
MS (ESI+): 233 (MtH),

30 Elemental analysis: for CBH1@QOZ
Calculated (%): C, 67.22; H, 6.%94; N, 12.06
Found (%): C, 66.92; H, 6.91; N, 12.04.

[0429]
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A mxture of 2-nethylfuro[3,2-c]pyridine (1.20 g, 8.99

mmol ) and 1- (am nooxy) -2, 4-di ni trobenzene (1.79 g,

8.99 nmml) in acetonitrile (9.0 n.) was stirred at

30C for 22 hr, and diethyl ether was added. The

resulting precipitate was 30 collected by filtration

to g thecéltl cggpound (2.44 g, vyield 82%.

' 59 (3H, s), 6.29 (1H d, J =

10 2— )ethyJ.LGB 97-d@mydr07f@6 [/ ZHCJW;aﬂQlM 1, S7alpyri -1~

n, .8 18):7.8.22 (1H, d, J = 6.9 Hz), 8.57 (1H,
, %ﬁzp%’.pgg{%@léém (1H, dd, J =6.9, 1.9 H), 9.17

(1H[O4B0]1) = 1.9 Hz). [0441] 5 Reference Exanple 88

et hyl

PNyIfuro[S,Z-c]pyrazolo[l,5-a]pyridine-I-

car@oxyl atg¢ [0442] O CO2ZEt N N 10 [0443] A mixture

-met hyl furo[ 3, 2-c] pyri di n-5-i um

2, 4- divgi Neepenzenol ate (1.44 g, 4.33 mmol ), potassium

c%\r bonat e 38 ng, 6.06 mol) and ethyl 2-pentynoate

(628 PL, 15 4.76 mmol) in dinmethylformam de (20 nlL)

was stirred at room tenperature for 14 hr. The

reaé?43d solution was diluted with water, and the

m xture vageeXdd aghes avnbBpHELf, hyb etdhart i Fheor %&bact
was washed with saturated brine, dried over qu

sodFEm SGriae cighaye i tiheredom et 48t fEnt inas-
ey apeimited 1 snmar c2onf@duoed7 preassuyr 82 a1y hen I‘c&ﬂ.lodUBenzene

rified by silica chro ogr aphy
(etﬁﬁ?I%%e?%fé%ﬁ@?aﬁéxfgﬁéﬁn*%% qgkvg the title
compoittof4bd [ 3V~ cypetako380) , 54&1@5&&;’&1@[}@3) etS1anbl136250 mg,
(g::h%s’ n‘%‘oi) Ilri c:igg:?:o%ler%%n%g@o tcr‘tEL)jundef icﬁzigdl%’ and the
4. 4@ik2Me gas stirfed &z)room. Obndelbtudel, far 5 7midy. OA8
t?)Saghég%ea gq&g%ég Hoa M hyd%ogg HiaSondes do1heliBh was added,

and the mixture was extracted with ethyl acetate. The extract

and

was washed with saturated brine, dried over anhydrous sodium
sulfate and filtered. The solvent was evaporated under reduced
pressure and the residue was purified by silica gel column
20 chromatography (ethyl acetate/hexane=5/95->40/60) to give the
title compound {195 mg, yield 75%).
'H-NMR (CDCls) &: 1.35 (3H, t, J = 7.6 Hz), 1.65 (3H, d, J =
7.4 Hz), 2.77 - 2.87 (2H, m), 3.41 - 3.55 (1H, m), 3.62 - 3.77
(1H, m), 4.06 (1H, q, J = 7.4 Hz), 4.71 - 4.80 (2H, m), 6.45
25 (1H, d, J = 7.4 Hz), 8.15 - 8.20 (1H, m),
melting point: 86 - 88°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 242 (M+H),
Elemental analysis: for Cy4His5N30
30 Calculated (%): C, 69.69; H, 6.27; N, 17.41
Found (%): C, €9.63; H, 6.27; N, 17.56.
[0432]
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melting point: 89 - 90C (recrystallized from ethyl

acet at e/ hexane), Ms (ESI+): 273 (M+H), 30 El enent al

anal ysis: for C15HLI6N203 Calculated (%: C, 66.16; H

5.92; N, 10.29 Found (%: C, 66.16; H 5.92; N

10. 39. [0444] 167 Reference Exanple 89

(2-eth f [ 3, 2-c] pyrazol o[ 1, 5-a] pyridin-I-

yl et ano‘? %ﬂ%i‘ o1 5 N [0446] To a

susajeﬁseblwloﬁ? 8684 hydriifure [, @nt hpywdnedeil Hed(a2@3rgin-1-
pgg ]nahgﬁéahydrofuran (16 nm) was added a

solut on of ~ o et hyl

2- i 3B1 8- net hyl f ur o[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di ne- |

car ng, 1.26 mol) in tetrahydrofuran (16
mL)y uhder |i cooling, and the mixture was stirred at
roo ature for 30 mn. Sodiumsulfate

decahydrgt 3 g) was added under ice-cooling, and

tthe i nsol Ubl e material was 15 filtered off. The
filtrate was concentrated under reduced pressure, and
thqoqggPdue was washed with diisopropyl ether to give
the title conpound ( 360 yleld 999 1H—NNR (CDC13)
6: 1.36 2 3Hxture oL 27 (3-¢pAvI-$, giihydrofurgli, 2-4 7
W)a]p%ré?o](o?[h!,,sda}ﬁyndlnlliia) prap&?erﬁ%'ﬂa_lél 1la5—m3, 1.767
Hz), .20 4.88 (2H,.d, J %&

1) Tmela7 Ry gadalt 4179 49) c"mé )a“@“ié/%ff}él‘m& S%luilon
7. 418z )01 neld ish@rpad nic rddy temp9Ek (e @by Ssialir zeder a
fromethyl acetate/diisopropyl ether), ﬁ%ESI+ . 231
(Mhé{)jm?%n Etéfﬁ’éﬁ?%eraﬁ‘&ijy riher o5t ggesd) ARpfPC for 3 hr. The
Calcattbat el W4 £iC ekl Bhroddh @elBte Nanb2tAd filtrate was

concentrated under reduced pressure to give the title compound
15 (185 mg, yield 98%).
'H-NMR (CDCls) &: 1.29 - 1.38 (6H, m), 2.81 (2H, g, J = 7.7 Hz),
2.88 - 2.95 (24, m), 2.97 - 3.11 (1H, m), 3.33 - 3.55 (2H, m),
4,69 (2H, t, J = 9.1 Hz), 6.37 (1H, 4, J = 7.4 Hz), 8.16 (1H,
d, J = 7.4 Hz), hidden (2H),
20 MS (ESI+): 246 (MtH).
[0435] '
Reference Example 86
2-methylfuro[3,2-c]lpyridine
[0436]

-—

C
~
25 N
[0437]
A n-butyllithium/hexane solution (1.6M, 8.55 mL, 13.7
mmol) was added to a solution of diisopropylamine (1.92 mi,

30 13.7 mmol) in tetrahydrofuran (20 ml) under ice-cooling. After
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Found (%: C, 67.54; H, 5.91; N, 11.99. [0447]

Ref erence Exanple 90 30

(2-et hyl - 8-net hyl furo[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di n-1| -

yl)acetonitrile [0448] 168 CN O N N [0449] Under an

argon at nosphere, to a solution of boron 5 trifluoride

? :rfegﬁy% F’éhf cyanl%et( Oﬁggbﬁgﬁwé§4g%m|F a%oc_
chl %ﬁbﬁéﬁ@eﬁ% f\{r@@3n%jc]\m(§l@ud%d1a3§o<11rut1+loﬁ @ol) in

(2 | f e mixtur -78° n
] pyrart o T 4 fP T T R FnBle PUISURG 1 7E °

e M xteRe d’fac?oé z@f@ o5 ¥ igndet S étwbmfn@et%}ﬁd

the; gaddeUn e, 90y, 9351 idn2¢ 8t dReahierderahul o) das
mn. A saturated aqueous sodi um hydrogen carbonate
sol ¥idesh taakhaddeduramt rA8°Gri Rpdridhe Wagtess mast egirred at

W t Fot Rghpaeatiate rod e exhi agt suesravsneguaddsh sodium
sat ur at ed %I‘I ne, dried over anhydrous sodiumsulfate

andPY4HO9ER S PORRES B VAP vRd SREBbrEtEd gy and Fhe

r .eldrlblﬁﬁﬁr@r R8s ltaz&riatﬁmdu&heeﬂgsﬂh@uetm puké fdx@daby was

SIIIC COl umm mat ogr

St e P ot S ney SR b8 eovareps, sodiun

conpalfiade( 262 Mg teyed) dan?il%e sbliIvNMR wLDEY3poBitell 3Bder
2.85

(3H, t, J = 7.7 Hz), 2.52 Hz

(artedfeed Brdichniy) % BRe(i] vy PwTifich by pyish 0ot

(1H:oJﬁinn 6hHéndtidrapiely (JqH- drkl &cStirEe)/he&aﬂ&xcﬂ/HO—mO/so)
t 1vek%ﬁé £ llglg Et 1%&9

(recr al |zedl rom acetgl’eﬂ]exane)

Q£§|H+)\IMR24@3C(MI-D 2.25 Kmscai], Re{eermnmnzxamm e 9145 (1H, m),
2-(2-gthy thyl furo[ ] pyrazol o[ al py- I
f) thaka?nSnPlIﬁ Liurols 218) Ryrazal 9lgwpyal pyrd dih; sy
MS (ESI+): 134 (M+H).
[0438]
Reference Example 87

20 S5-amino-2-methylfuro[3,2-c]pyridin-5-ium 2,4-
dinitrobenzenolate

[0439]

— 02N

© = S
o No

NH,

25 [0440]

A mixture of 2-methylfuro[3,2-c]lpyridine (1.20 g, 8.99
mmol) and 1-(aminocoxy)-2,4-dinitrobenzene (1.79 g, 8.99 mmol)
in acetonitrile (9.0 mL) was stirred at 30°C for 22 hr, and
diethyl ether was added. The resulting precipitate was

30 collected by filtration to give the title compound (2.44 g,
yield 82%).
'H-NMR (DMSO-dg) &: 2.59 (3H, s), 6.29 (1H, d, J = 10.2 Hz),
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[0451] 169 fINHZ N N [0452] A nmixture of

(2-ethyl -8-nmethylfuro[ 3, 2-c]pyrazolo[1,5 s
alpyridin-l-yl)acetonitrile (232 ng, 0.970 mmol),

Raney cobalt (2.3 g) and 2M ammoni a/ et hanol sol ution
(20 m.) was stirred at roomtenperature for 16 hr
undenia- hydogem, at)mosphere.; e gcakal ygtimasy, s), s.22
filtered through cellte and the filtrate was

conidént fated Anddiz)re8utbd ipredsut & Bolgitle BnEt (HHedd, I
corpeund 1.901eP2% Ny, (yheld 95%1.dlHNVR (CDC13) 8:

1. 36 t, J =7.6 FE), 2.48 (3H, d, J = 0.8 Hz),

2. é@“z‘k , g, J =7.6 H), 2.94 - 3.00 (4H, n), 6.65 -

6 @Eféié‘hceﬂ)ﬂxaﬁpﬁﬂ gglH, dd, J = 7.4, O B Hz), 8. 15

Mﬁ‘g])hyl %@E@g?—%yé?ﬁgod[ (Zmyrazolo 1@5 ];g/rl ine-1-

N—@%rbuxyﬂéiez c] pyrazol o[ 1, 5-a] pyridin-1-yl ethyl)propa
najkgg [0454] O~/ N O~ H i 20 NT- [0455] To a
2l of 2- furo[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di n-

yl et hanam ne (55.5 ng, 0.276 mmol) and triethyl am ne
(187 | b. 839 nmmol ) in tetrahydrofuran (5 nL) was
add ionic anhydride (54.0 L, 0.421 mmol) under

I ce- 1,1, \and the m xture was stirred at room

genperature for 30 mn. The reaction solution was
iluted with saturated aqueous sodi um hydrogen

carl0443t e solution, and the m xture was extracted 170

anfq hdff) %'ml%s;@to% sIBG: X ACEn Ya% A5 e OYS%i din-5-1un
2y4 dinitrobenzenolate (1.44 g, 4.33 mmol), potassium

carbonate (838 mg, 6.06 mmol) and ethyl 2-pentynoate (628 uL,
15 4.76 mmol) in dimethylformamide (20 mL) was stirred at room
temperature for 14 hr. The reaction solution was diluted with
water, and the mixture was extracted with diethyl ether. The
extract was washed with saturated brine, dried over anhydrous
sodium sulfate and filtered. The solvent was evaporated under
20 reduced pressure and the residue was purified by silica gel
column chromatography (ethyl acetate/hexane=10/90—>30/70) to
give the title compound (451 mg, yield 38%).
'H-NMR (CDCl3) &: 1.36 (3H, t, J = 7.4 Hz), 1.46 (3H, t, J =
7.1 Hz), 2.51 (3H, d, § = 1.1 Hz), 3.11 (2H, g, T = 7.4 Hz),
25 4.42 (2H, q, J = 7.1 Hz), 7.05 (1H, dd, J = 7.4, 0.8 Hz), 7.33
- 7.36 (1H, m), 8.24 (i1H, d, J = 7.4 Hz),
melting point: 89 - 90°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 273 (M+H),
30 Elemental analysis: for CisHi;gN;03
Calculated (%): C, 66.16; H, 5.92; N, 10.29
Found (%): C, 66.16; H, 5.92; N, 10.39.
[0444]
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sodi um sul fate. The sol vent was evaporated under
reduced pressure and the residue was purified by
silica gel colum chronat ography (ethyl
acet at e/ hexane=50/ 50- >80/ 20) and 5 recrystallization
(ethyl acetate/ hexane) to give the title conpound
(Z%Qquncylﬁlagpf@(@ 1H— NVR (CDC13) 6: 1.11 (3H, t, J
% = 7.6 FE? 3.09 (2H, t, J =
7. Z(WFhY%%@ethBl%ny( Br2-FARyrB2ete (Y, Pral RYTidingd™ (1H,
d ﬁlne%hﬁmhk) 7.29 - 7.32 (1H, m, 7.71 i0 (1H d, J
= 1.9 Hz), 7.81 (1H, s), 8.29 (1H, d, J = 7.6 Hz),
nelFMﬂélp0|nt 104 - 106C (recrystallized from ethyl
acet at e/ hexane), M5 (ESI+): 258 (MtH), El enental
: £6H C14H15N302 15 Calculated (%: C, 65. 35;
. 88; 16.33 Found (%: C, 65.23; H 5.79; N,
16. 497 56] Exanple 2
nyNfuro[ 3, 2-c] pyrazol o[ 1, 5-a] pyridin-1- 20
yI)ethyI]propanan1de [0457] N O=H NN [0458] 25
To a m xture of 2-(2-phenylfuro[3, 2-c]pyrazol o[ 1, 5-
a]pégh n 1 yl ) et hanam ne hydrochl ori de (80.0 ng,
and triethylamne (142 L, 1.02 mol) in
tetr ahydT@faJrsaepéﬁs:rdn) ofWe’ds addedumraipmmanm ranfrydei 0893 mg,
(497 % RL B 416tg{@|l’¥ydrog ran o'w'agg?dgenéjft Igglutlon of
m xture has &Fi Fred € reaction
BDIthy@nZVEnhydrBtmeﬂhymfuhoS%uaﬂcapgrbzniué@u@—ampmrmdlne 1-
hy r te sal yki ya
o At R et L A "R L R g
overndamhym-wglswd umds@hé atixturg MasTsgisoéd et rees
%@%Qgg@%& & % RAsHU ﬁf%%@ Lbes &akgug WAY) yas
ri y silica ge unn c romat ogr ap
ac etcied/ h@d@hecam%-m%/ a3 thedirselupdeandteniEilonas

15 filtered off. The filtrate was concentrated under reduced

pressure, and the residue was washed with diisopropyl ether to
give the title compound (360 mg, yield 99%).
'H-NMR (CDCls) &: 1.36 (3H, t, J = 7.7 Hz), 1.45 (1H, t, J =
4.7 Hz), 2.49 (3H, d, J = 1.1 Hz), 2.87 (2H, g, J = 7.7 Hz),
20 4.88 (2H, 4, J = 4.7 Hz), 6.72 - 6.74 (1H, m), 6.87 (1H, dd, J
= 7.4, 0.8 Hz), 8.16 (1H, d, J = 7.4 Hz),
melting point: 127 - 129°C (recrystallized from ethyl
acetate/diisopropyl ether),
MS (ESI+): 231 (M+H),
25 Elemental analysis: for CizHigN20;
Calculated (%): C, 67.81; H, 6.13; N, 12.17
Found (%): C, 67.54; H, 5.91; N, 11.99.
[0447]
Reference Example 90
30 (2-ethyl-8-methylfuro(3,2-clpyrazolo|l,5-alpyridin-1~
yl)acetonitrile

[0448]
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(ethyl acetate/ hexane) to give the title conpound
(20.0 nrg, s yield 24% . 1H NWR (CDC13) 8: 1.06 (3H,
t, J =7.7 Hz), 2.06 (2H, q, j = 7.7 Hz), 3.20 - 3.27
(2H, n), 3.45 - 3.54 (2H n), 5.56 (1H, s), 7.03 (1H
dd, J =7.4, 0.8 Hz), 7.38 - 7.53 (4H, m, 7.69 -

7.7 (3H m, 832 (1H d, J =7.4 Hz), io nelting
poi -CNL63C (recryst allized from et hyl

ac , M5 (ESI+): 334 (MtH), El enental

anal = hor C20HL9N302 Calculated (%: C, 72.05; H,
5. 74|\, 15 Found (%: C, 71.86; H, 5.61; N,

12. 59. dﬁsg Exanpl e 3

N-[2-(8, 9 di hydrofuro[3, 2-c] pyrazol o[ 1, 5-a] pyridin-| -
yl) et 9yrl]acetarride 20 [0460] O N'x \' OHNN
[04 o a solution of

2-(8, 9 duhyelr Qlfnuléﬁcﬁ&} Ztabpyrazgl @bla Boldbion of boron

p [ e am.ne
A P o 687 TS s R WP DDy ch bl Gh =0
(4 tm)metm5sﬂq,dedya:¢me qoandhy diti, de 927@m(a>1p)Lm (chl4tobenzene
mol)_ u i ce-, gool i xture

f%ooﬁ\?\sje%seragfiﬁ e fonrlq%lorﬁrog Rss Wated qﬁﬁlzgéllf Q852
sodt wpdaydt ogen-eappointine 15pl utdtban¢50(R0 1y, Wasisaddel) in
Lo SIREERELLSD 12U4H) ool LSOOI VB, psgure vas
pur $fimedbyt ok tam@ﬂatméufnfr alir pimd ogr a@th-ycated aqueous

(e A0S L L BEOLA SO0 0 BBbat g g
t 0 v exthectdd Wethompaundcéditel nfhe exicehdt 4AF) washed with
saturated brine, dried over anhydrous sodium sulfate and
filtered. The solvent was evaporated under reduced pressure
15 and the residue was purified by silica gel column
chromatography (ethyl acetate/hexane=10/90-»30/70) to give the
title compound (252 mg, yield 71%).
'H-NMR (CDCls) &: 1.38 (3H, t, J = 7.7 Hz), 2.52 (34, 4, J =
1.1 Hz), 2.85 (2H, g, Jd = 7.7 Hz), 3.85 (2H, s), 6.71 - 6.73
20 (1H, m), 6.93 (1H, dd4, § = 7.4, 0.8 Hz), 8.18 (1H, d, J = 7.4

Hz),

1l

melting point: 156 - 157°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 240 (M+H).

25 [0450]
Reference Example 91
2-(2-ethyl-8-methylfuro[3,2-clpyrazolo[l,5-alpyridin-1-
yl)ethanamine

[0451]
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H NMR (CDC13) 8: 1.96 (3H, s), 2.91 (2H, t, J = 7.0
Hz), 3.41 5 - 3.55 (4H, m), 4.74 (2H t, J = 9.1 H),
5.57 (1H, brs), 6.47 (1H d, J = 7.6 Hz), 7.73 (1H,

s), 8.20 - 8.26 (1H, m, nelting point: 174 - 175C
(recrystallized fromethyl acetate/diisopropyl
ether), Ms (ESI+): 246 (MtH), io El enental analysis:
for \C13H1I5N302 Calculated (%9: C, 63.66; H, 6.16; N,
17. ¥3\ Found W9 : C 63.40; H 6.09; N, 17.27. [0462]

N[ 2-( 8,09~ dihydr of uro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di n-1 -
yl) etHhyl ]hbropanam de [0463] O ~ OHZ N NN 20
[0464] In the sane manner as in Exanple 3, the title
n‘gé)und was obtained (yield 56% from
2- (BO4RZ4]i hydr of ur o[ 3, 2-

c] pyr azohofdx&ral Byr !@e@h%l%—)n%%h?ﬁﬂiﬂd{@ , 8ng p@;ﬁ:@@b@@[lc 5-
anhydride, 25 1H NMR S 1.13 (3H, t, 6
F&)a]gyrfﬁl%:ﬂqyldacgtonltyléeF&%32 @gglp(%jﬁ m@ol Rage@ cobalt
Hz) (2 3 4_:;1 and. ﬁﬁaﬁﬁﬁueﬂ'kthéngﬂ so@.ajc‘hoﬁ 2@ L ) wlstE‘ﬁlrred at
5.55 (1H, brs 6. 47 J 7 72

s), r%oni§emp%r%‘Tr€1ﬁPr b hﬁe‘l“?‘?’%?g pBY‘?ﬁO egaatmasph: re The

(r ecdtesiyakl wgsecflﬁt@f@cﬁttlnybug&teaaeé ataldi lthé Oﬁrmwte was
et her El enent al

, M5 260 Si.S:
QLS5 o ¥ rEaT AHONEER Ropeoies ty e B didte fmpound
16. P25 Foungidld 956 . 64.78; H 6.63; N, 16.20. [0465]

'H-NMR (CDCl3) &: 1.36 (3H, t, J = 7.6 Hz), 2.48 (3H, d, J =
0.8 Bz), 2.83 (2H, g, J = 7.6 Hz), 2.%94 - 3.00 (4H, m), 6.65 -
6.67 (1, m), 6.82 (1H, dd, J = 7.4, 0.8 Hz), 8.15 (1H, d, J =
7.4 Hz), hidden (2H),

15 MS (ESI+): 244 (M+H).
[0453]
Example 1

N-(2-furo[3,2-clpyrazolo[l, 5~a]lpyridin-l-ylethyl)propanamide
[0454]

20

[0455]
To a mixture of 2~furol3,2-clpyrazolo[l,5-alpyridin-1-
ylethanamine (55.5 mg, 0.276 mmol) and triethylamine (117 pi,
25 0.839 mmol) in tetrahydrofuran (5 mlL) was added propionic
anhydride (54.0 pL, 0.421 mmol) under ice-cooling, and the
mixture was stirred at room temperature for 30 min. The
reaction solution was diluted with saturated aqueous sodium

hydrogen carbeonate solution, and the mixture was extracted
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Exanple 5 s

N-[ 2- (8, 9-di hydrof uro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di n-1 -
yl) ethyl]butanam de [0466] O~ N' O YN io [0467] In
the sane manner as in Exanple 3, the title conmpound
was obtained (yield 44% from 2-(8, 9-di hydrofuro[ 3, 2-
cl pyy yr . e .and 5
anhyd der AR B B b by (e 2,
: 1SO;T>€LUIH gulfate2H, Th‘?) solyenty weg eVEEDOI@%QHmdﬁy reduged
(Zkﬁrégsu%e aﬁh tht}esﬁéuélwas:%uéﬁfgéé*ﬁy glllé% ?%l(é%iumn

)chmmnogqa@hysx etigyl 2c'(eua¢e/d1exaﬁe=570 /5 OHZB)O /2fel aridng
poi flc,tcryéaan@%@leﬁe@éﬁf@tla!a&é@aec@/hés@mé)e%@nﬁ@ R¥L title

acetate), M5 (ESI+): 274 (MrH), El enental anal ysis:
forcmﬂﬁzér\e@zoomgmeléaﬁw ated (%: C 62.61; H,
Z-4 oy c@ aFOthﬁl(%){ @, P2 986 dd), 72265 My, ¢, 7 =

whe ?Z(get s 1300 oyl o1 Lro ) 2- 314 FadoPb[ 2. 3] pyi- 52
i di md,- syl )7 &Ilh)(hﬂ{ﬂ(‘d?t ande. 4 0469] 7Qo N ©. 80 (Nu; NalL747 .71

0470] To a sol ytion of

b0 (60 gt T7 S ROt O F of o), 829 G, 0, 3 = T.6 2,
c] Qﬁ@l&&ﬁb%d—mrﬁ: awyri diogedl - (terey fananiz-ee £rbk0cmmy1

0.476 %ﬁ ?nd triethylamne (133 L, 0.954 mol)

in %cettlagﬁé B¥aran (5

MS (ESI+): 258 (M+H),
Elemental analysis: for CisHisN3O;
15 Calculated (%): C, 65.35; H, 5.88; N, 16.33
Found (%): C, 65.23; H, 5.79; N, 16.49.
[0456]
Example 2
N-[2-(2-phenylfuro[3,2-clpyrazolo[l,5-alpyridin-1-

20 yl)ethyl]propanamide
[0457]

[0458]

25 To a mixture of 2-(2-phenylfuro[3,2-c]pyrazolofl, 5-
alpyridin-l-yl)ethanamine hydrochloride (80.0 mg, 0.255 mmol)
and triethylamine (142 ulL, 1.02 mmol) in tetrahydrofuran (5 mL)
was added propionic anhydride (49.0 pL, 0.416 mmol) under ice-

cooling, and the mixture was stirred for 30 min. The reaction
30 solution was diluted with saturated aqueous sodium hydrogen
carbonate solution, and the mixture was extracted with ethyl

acetate. The extract was dried over anhydrous sodium sulfate.
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nm.) was added acetic anhydride (90.0 L, 0.952 mmol)
under ice- cooling, and the m xture was stirred at
roomtenperature for 1 hr. A saturated aqueous sodi um
hydr ogen carbonate solution (50 L) was added to the
reaction solution, and the solvent was i o evaporated

undﬁ) sgg%é: ecd vBr eg orat%lé]euz{d% yg%cg %%spgggélﬁeegngythe

silica ge

CO| um cnromat ogr ap

ac ertﬁtlelilhememg@fil_@i $Y064 D)caandlr eyt ahtémediogoaphy

Conpatih Tar s e PR 4 RhBeeity bidedBn

1

9
8.

3pthgi, a@eta$e£h¢xme|4|z)to i85 thgH itg)e comy@ind 20 .G ng,
lglgfg% 2.84 (2H, t, J = 7.3 Hz), 3.33 - 3.42

ﬁ’ ,348(2Ht,J 9.1 te), 4 7L (2H . 3 =

THREYR  B0675) (51H1 ers()3H 6:38 €1, 7 diz)] 2.06 42Hz)q, J =

674k g ob = 7.4 Hak, myTelstuBg- poist (246, @6?63 1H,

(recrysta[llzed fromethyl 20 "acetat e/ di i so| rop %

et Her) /- ORBlHzSP) : I 274 - (H\/Hii-l)8 HE) ementBal &n s:M¥nor/ - 62
C15HEIMZ0231 Cal) CUEaiﬁd(lﬁ%d =69, 917K, 7. 01 N,

15.37 Found (% 65. 76; H, 7.06; N 15.39. 25

[0 4Pl i nExResIte ?61 - 163°C (recrystallized from ethyl

N[a%e(tat@yﬂiwm% 9-di hydrof uro[ 3, 2-c] pyrazol o[ |, 5-a] pyr
i di n- I- ¥75 ethyl gropanamde [0472] O NOH 30 NN
i

[ 04%3](F%

m¥hé

Bre manner as in Exanpl e 6, the

t| tﬂl@m@ﬁﬂ@:omsilyw§ alatracpadNi{yi el d 35% from

c] p‘fﬁl E%JBTQ (‘% gi gzd{ 4 Eroé I%géhaﬁarﬁ%éoand pr Opl onl c

ﬁnfEStd:hdde" <, 1 NDR (HCDEl@J) &, 121%99(3H, t, J

20

25

30

7.7 Hz), 2.17 (2H, q, J 7.7

7.7 Hz),

4 (3H, t, 3
f°“%936 (2H q, J
Example

N-[2-(8,9-dihydrofuro[3,2-c]pyrazolo[l,5-alpyridin-1~
yl)ethyllacetamide

[0460]
O
N)J\
O H
N
/
N N‘N
[0461]

To a solution of 2-(8,9-dihydrofuro{3,2-c]pyrazolo[l,5-
alpyridin-1l-yl)ethanamine (75.0 mg, 0.369 mmol) and
triethylamine (105 pL, 0.753 mmol) in tetrahydrofuran (4 mlL)
was added acetic anhydride (70.0 uL, 0.741 mmol) under ice-
cooling, and the mixture was stirred at room temperature for 1
hr. A saturated aqueous sodium hydrogen carbonate solution (50
pL) was added to the reaction solution, and the solvent was
evaporated under reduced pressure. The residue was purified by

silica gel column chromatography {(methanol/ethyl
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2.82 - 2.89 (2H m, 3.34 - 3.43 (2H, m, 3.49 (2H, t,
J =9.1 Hz), 4.72 (2H, t, J = 9.1 Hz), 5.56 (1H, s),
6.39 (1H, d, J = 7.4 Hz), 8.13 - 8.19 (1H m, io0
melting point: 155 - 156C (recrystallized from
di i sopropyl ether/ethyl acetate), M5 (ESI+): 288

I\/H-I—g El enent al anal ysis: for ClL6H21N302 Cal cul ated

S ] e S ?ndr\FeClWSééll%atﬁsanaef(}%l
66. 8 tatde/diBprNpyl4eB&r) [(O04déle Branplield compound (42.1 mg,
N-[ 2: (2; phepyl - 8, 9-di hydrof uro[ 3, 2- c] pyrazol o[ 1, 5- a] py

ar b yF)ethyl ] propanani de 20 [0475] O / N' OH
ZN. N—[N&H?GC}DC‘E@)aSrmderemfs), 2 91 (2H, t, J = 7.0 Hz), 3.41

(2-phany % 8, 9- dijh
ipyra;%o éﬂé B/Qd{)jHU Sllget hanalﬁr% n’e5h5dr cHi SFP e ©
(1071vad g. %3796rrﬁm) BAd tiietyl anhe (823@ RE, 1)67

et r.ahydr, of Bc d ionic
aroaTide PR e e i R el R P and
theaﬁbétta/élmrwvlr%@&&t room tenperature for 30
m nys Argat ur afgd @Qypeous sodi um 3o hydrogen carbonate
sol uti on was added to the reaction solution, and the
pi xEiemenhas aalvadtedion Cmlet™ayd acet ate. The extract

wascsrdadroyers)anydspus;sadi gimesulf at-£.13The sol vent
was 176 evap orat ed under reduced pressure and the

r esf QU Was: pCEJr|6f3| &8 oy esPPi db dgér2¢ol um

chr pyadeqar aphy (ethyl acet at e/ hexane=30/ 70- >60/ 40)

and recryst allization (ethyl acetate/diisopropyl
hef3™"§ §ive the title conpound (64.4 ny, s yield

570/& [2LHs NMRi (HSRSL ) r 83, 2-0BpRHo1b (1 )52 pydidim-1-2. 01

2H, e
( ylthhyl]propanamide
[0463]
O
N
O H
=N
/
x-N-N
20 [0464]

In the same manner as in Example 3, the title compound
was obtained (yield 56%) from 2- (8, 9~-dihydrofuro(3,2-
clpyrazolo[l, 5-alpyridin-1-yl)ethanamine and propionic
anhydride.

25 'H-NMR (CDCls) &: 1.13 (3H, t, J = 7.6 Hz), 2.17 (2H, q, J =
7.6 Hz), 2.91 (2H, t, J = 7.2 Hz), 3.41 - 3.55 (4H, m), 4.74
(2B, t, J = 9.1 Hz), 5.55 (1H, brs), 6.47 (1H, d, J = 7.6 Hz),
7.72 (1H, s), 8.13 - 8.31 (lH, m),
melting point: 96 ~ 97°C (recrystallized from ethyl

30 acetate/diisopropyl ether),

MS (ESI+): 260 (M+H),

Elemental analysis: for Ci4H;7N30;
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7.4 Hz), 3.06 (2H, t, J =7.1 Hz), 3.30 - 3.39 (2H,
m, 3.59 (2H t, J =09.1 I—Iz),4.75(2H,t,J:91
Hz), 5.44 (1H, brs), 6.48 (1H, d, = 7.4 H), 7.36 -
7.50 (3H m, 7.66 - 7.72 (2H, zo n) 8.24 (1H, d, J
=7.4 mel ting point: 169 - 170C(recrystalllzed
fro

r t et at.e/ dj i sopr.opyl e (ESI +): 336
(w%lec“@r(‘lc o R Aysg|%é hPod e EQ ‘1)&36%{5 15
Cal Eulrat 68) ( %, 6€, 791.5626.EB; 64, 31,6 N). 12.53 Found
@-0 j71.54; H, 6.21; N, 12.60. [0477] Exanple 9
EA(%ZIs met hyl - 8, 9-di hydrof uro[ 3, 2-c] pyrazol o[ 1, 5- a] py

r| dEXﬁmplez@ yl)ethyl]acetanide [0478] O N H i
[ D449 - (354 n t he
T s e PR R e
2- (pLimethiy] 28 292adi-ég dr of ur o[ 3, 2- c¢] pyrazol o[ 1,

5-a gidin-1-yl)ethanam ne and acetic anhydri de.

1H I\/R(]CDC13) 8 1.95 (3H, s), 2.38 (3H, s), 2.84
(2H, t, J = 792 Hz), 3.32 - 3.52 (4H, m, 4.72 (2H,
t, J-= 9. ~5-86 30 (1H, brs), 6.38 (1H, d, J =

7. doHz . (1H, d, J = 7.4 Hz), nmelting point: 158
- 15%C rystallized fromethyl acetate/diisopropyl
M5 (ESI+): 260 (MtH), El enental anal ysis:
for CL4HL17N302.0.3H20 Calculated (%9: C, 63.52; H,
6.70; N, 15.87 Found (%: C, 63.61; H, 6.71; N,

1b. fiae73 [ 0480] Exanple 10

In the same manner as in Example 3, the title compound
was obtained (yield 44%) from 2-(8,9-dihydrofurol[3,2-
clpyrazolo[l,5-alpyridin-1-yl)ethanamine and butyric anhydride.
'H-NMR (CDCl3) &: 0.92 (3H, t, J = 7.4 Hz), 1.56 - 1.72 (2H, m),

15 2.08 - 2.16 (2H, m), 2.90 (2H, t, J = 7.0 Hz), 3.41 - 3.56 (4H,
m), 4.73 (2H, t, J = 9.1 Hz), 5.56 (1H, brs), 6.46 (1H, 4, J =
7.4 Hz), 7.71 (1H, s), 8.22 (1H, d, J = 7.4 Hz),
melting point: 58 - 59°C (recrystallized from hexane/ethyl
acetate),

20 MS (ESI+): 274 (M+H),

Elemental analysis: for CisH;gN302¢0.8H,0
Calculated (%): C, 62.61; H, 7.22; N, 14.60
Found (%): C, 62.58; H, 7.26; N, 14.42.
[0468]

25 Example 6
N-[2-(2-ethyl-8, 9-dihydrofuro{3,2~c]lpyrazolo[l,5-alpyridin-1-
yl)ethyl]lacetamide

[0469]
0
N/ﬂ\‘
o) H
= N
N /
NN
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N-[ 2- (2- et hyl - 8, 9-di hydr of ur o[ 3, 2- c] pyrazol o[ 1, 5- a] py
ridin-1- yl) ethyl]propanam de [0481] OH/ N' OH 10
NN [0482] In the same nanner as in Exanple 6, the
title conpound was obtained (yield 46% from

2-(2-met hyl -8, 9-di hydrofuro[ 3, 2- 15

c] pyrazol o[ 1, 5-a] pyri di n- 1-yl ) et hanam ne and propi oni c
anhydri de. 1H NMR (CDC13) S 1.13 (3H, t, J = 7.7 Hz),
2. 1I042H, q, J = 7.7 Hz), 2.38 (3H, s), 2.84 (2H, t,

J=7.1 5 _ ¥ N
9.1 Hr) )%ig%ﬁoqbrf g &i %?h Eis 94:dz1]r%<§1%%u E[B 2HZ
8. ]gjpyrgzq;p Glﬁra}gyrlﬁéntlTx} S@h?ﬁamngl 1111@%&3 0 476 mmol)

oS el o 3588k o
C158) 9N39 2 @B dCateuilcapellydogde €90 65181 ; 0+H)527 n0Qi) deer ice-

]éiac%llggu%d( %e dxt0Pebfas Hribr&6iatNrodm. ﬁper&\gﬁ%slfor 1
N [hz: ( 22 SPELBPFSHPEIIBOGS AN HR OFFHOPSE X eyRag ot uptisn (50

- I\FL a]y,\%lér é&i&&i’ Jcoy%ﬂ§tggél&§8§tsqﬁ]ug§orﬁ 0484l th-ezgso(iveg)c Hias

he sane manner_as in Exanpl e
%Ohéewapprét%hlﬁeaﬁore@%sp%ts&ffﬁed ToGi Bd B0yt rpdmlfled by

2- (A16¥e! @r eBYlmS,Brromatography (ethyl
"acetate/hexane=90/10—>100/0) and recrystallization (ethyl
acetate/diisopropyl ether) to glve the title compound (67.8 mg,
yield 52%).

15 'H-NMR (CDCls) &: 1.34 (3H, t, J = 7.7 Hz), 1.95 (3H, s), 2.75
(24, q, 3 = 7.7 Hz), 2.84 (24, t, J = 7.3 Hz), 3.33 - 3.42 (24,
m), 3.48 {(2H, t, J = 9.1 Hz), 4.71 (2H, t, J = 9.1 Hz), 5.57
(14, brs), 6.38 (1H, 4, J = 7.4 Hz), 8.15 (1H, d, J = 7.4 Hz),
melting point: 161 - 162°C (recrystallized from ethyl

20 acetate/diisopropyl ether),

MS (ESI+): 274 (M+H),
Elemental analysis: for CisHigN3O;
Calculated (%): C, 65.91; H, 7.01; N, 15.37
Found (%): C, 65.76; H, 7.06; N, 15.39.
25 [0471]
Example 7
N-[2~(2-ethyl-8, 9-dihydrofuro[3,2-c]lpyrazolo[l, 5-alpyridin~1-
yl)ethyllpropanamide

[0472]
O
NS
0] H

= N

/

30 X N\N
[0473]
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di hydr of uro[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di n-1-yl ) et hanam
ne and acetic anhydride. 1H NMR (CDCl13) 6: 0.95 -
1.04 (44, m, 1.87 - 2.02 (4H, m, 2.94 (2H t, J =
7.0 Hz), 3.39 - 3.50 (4H, m, 4.71 (2H, t, J z0 =9.1
Hz), 5.61 (1H, brs), 6.35 (1H, d, J = 7.4 Hz), 8.06 -

8.10 (1HIn r‘@he gg}né'rﬁégm@g QL 1111@§am ile'SQC the tltle compound
(recrystallized fromethyl acetat e/ dii sogr opy!

et &9 COMBLRES|(¥jeld o) MHn 218 2epEnent aP ~Hiarysfero (3, 2-

fore 2 liate e aife3and Brpiddic
14.7 %ﬁ#g@( %%d&qdéklg }(f@ thgﬂ I,@L%N, élil_%s?% ZlELO486]

Ex attysirige 20
'\J’ [ &@Rcb@‘dc@w %Pyi 1% 93@1' hydrpturof 3;2- c] pys a(é@ 0£1 35—
'\F‘Jp7y din-1-y 1)’1 ].pr opanani de J 0487]
NN - 282 04%1%7 I Hﬁa daime’ nadfer 4as’§ Hzﬁxdﬁpl 67 ?H@
t2| t(izaazcelrrpo&motzﬁyvas Lobt.aiuneds (api ebd, 339 3f4oM2H, t, J = 9.1
CcycC ro
G oo OB, £ sl radoh o) 5 5aPBy i AL 11 et Mindln 7 =
ne "BJ’MHZD)[OED.Il@m—CBall’ﬁ'MdHI, d[e) 179 1|+ NVR (CDC13) 8:
0.93 - 1.05 rr% = 7.7 Hz) 1.87
10 fﬂ%l{lgl_pomt %5 7 (1§§|C q(regrgstﬁl—]lll?ﬁ(} fr?mggljcszc}@ropyl
J %the&/blik)yl 3céftate)3. 50 (4H, n), 4.70 (2H, t, J 9.1

%S( g?+ lela,8 E%ﬁ 6.35 (1H, d, J = 7.4 Hz), 8.05-

|ng point: 164 - 165C
(r e‘zﬂre]r&hahl |amdyéxss)mf@h:h§216Hzlaefet at e/ di i sopropyl

et her). VB (ES) )¢, 39056ME) 5 Byempntal ganal ysis: for
Cl
15 Found (%): C, 66.89; H, 7.34; N, 14.59.
[0474]
Example 8
N-[2-(2-phenyl-8, 9-dihydrofuro[3,2-c]pyrazolo[l,5-alpyridin-1-
yl)ethyl]propanamide

20 [0475]
0]
N
@) H
R —
/
NS N\N
[0476]

To a mixture of 2-(2-phenyl-8,9-dihydrofuro(3,2-

25 clpyrazolo[l,5-alpyridin-1-yl)ethanamine hydrochloride (107 mg,

0.339 mmol) and triethylamine (233 uL, 1.67 mmol) in
tetrahydrofuran (10 mL) was added propionic anhydride (110 puL,
0.858 mmol) under ice-cooling, and the mixture was stirred at

room temperature for 30 min. A saturated aqueous sodium

30 hydrogen carbonate solution was added to the reaction solution,

and the mixture was extracted with ethyl acetate. The extract

was dried over anhydrous sodium sulfate. The solvent was
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Calculated (%: C, 68.20; H 7.07; N, 14.04 io Found
(%9: C, 67.96; H 7.02; N, 14.22. [0489] Exanple 13
N-{2-[2-(trifluoronethyl)-8,9-di hydrofurof 3, 2-c] pyrazo
lo[1,5- a]pyridin-1-yl]ethyl}acetamde is [0490] xO N
OH i NN CF3 [0491] To a solution of

2 [gvéﬁdfé%EHO&ﬁHg%tQ¥édcéﬁ 8rg§%ure and the residue was purified
%drofuro [ 3, pyrazol o[ 1 pyridi n-1-yl] et hanam

yeiliga @elz@o )Chzé?ﬁaaf—?‘iﬂ?é‘t | 49¥md (72 L, 0.52
mm!aéeﬂa'%e(h@&éx@é%@é%—%@%(f)3 ) ré‘@zsys%%@gzaac%%h)"(ethyhl

chlorid under I ce-cooling, and

m xR R EREE1 5398508 a2 thed ot SHpRerAtufEt ForooFPARDA THE -4 mg,
r§a§1é1315s@but|on was diluted with 25 saturated

aqueous sodi um hydrogen carbonate sol ution, and the

m xtPERWEEP@rt raicted with &t hj1= deétftle. 2TAE &fr SctT =
was7.dri6d oves @mhyer Qqus magnesi,um sulf at eoamm,t he, 3.59

sol yvent was por at ed _un reduced_ pressur T
res¥ e wa¥ pd?%fﬁéb 5&7% ?$$ta Frgdl c%ﬂu TSl Q$H brs),
chremd oguaphy £ et hyhk s@ acetat e/ hescanes/0h)30-7-.5800/ D)72 (2H,
and %{éi 2#%|z t|on ﬂé acet at e/ hexane) to give
the™t1 t d (B "yield 76%. 180 | H NWVR
( ChdR)ing: pdids: 13H, - SJ)70°@ &%crygté)ﬂlj(z%l'ﬂ f19m e3ngl -
3.48 (2H, 3.62 = 9.2 Hz), 4.79 (2H, t, J
= taﬁf/gl%soffoé’?(% r’e 63 (1H, d, J = 7.7 Hz),
8 258(@H1+d, IPe6 ( M?HV,FE) 5 nelting point: 196 - 198C

e m et hyl t at e/ hexane), MS

S§{%§E%fg %%%ﬁ%lgEfgﬁgﬁ?g?ﬁﬁﬁalyS|s for
@14@ayn¢yaz§3 (¥): C, 71.62; H, 6.31; N, 12.53

Found (%): C, 71.54; H, 6.21; N, 12.60.

[0477]

Example 9

N-[2-(2-methyl-8,9-dihydrofurol3,2-c]pyrazolo[l,5~alpyridin~1-
20 yl)ethyl]acetamide

[0478]
o]
N/l\

o] H

= N

N~
[0479]

25 In the same manner as in Example 6, the title compound

was obtained (yield 81%) from 2~ (2-methyl-8,9~dihydrofurc[3,2-
clpyrazolol,5-a]pyridin~1~yl)ethanamine and acetic anhydride.
'H-NMR (CDCl3) &: 1.95 (3H, s), 2.38 (3H, s), 2.84 (2H, t, J =
7.2 Hz), 3.32 - 3.52 (4H, m), 4.72 (2H, t, J = 9.1 Hz), 5.56

30 (1H, brs), 6.38 (1H, d, J = 7.4 Hz), 8.13 (1H, d, J = 7.4 Hz),
melting point: 158 - 159°C (recrystallized from ethyl
acetate/diisopropyl ether),
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Calculated (%: C, 52.76; H, 4.61; N, 13.18 to Found
(%9: C, 52.66; H, 4.51; N, 13.18. [0492] Exanple 14
N-{2-[2-(trifluoronethyl)-8,9-di hydrofurof 3, 2-c] pyrazo
lo[1,5- a]pyridin-1-yl]ethyl}propanam de is [0493] O-
N O H N_CF3 N [0494] In the same manner as in

e conpound 20 was obtained (yield
515 f(%S%gb [é%%(t T"uor onet hyl ) - 8, 9-

di W@@ﬁuab[ﬁl@y@}pyr@mﬂﬂ{lm%ﬁzaq -p3)H|2® di n- 1-yl ] et hanam

| d | S 1.14
?gH@aﬁt‘l}nQE&E" P{}y Ché3°r5'.2 e? d‘Hb‘W ?@gﬁ)l—t) 5ol -

3. o%DU(rﬂle<°m c,363461 31. 48 vzHN n}S 733 64 (2H t, 253
= % H?_') 4. 78 (2H, t, J = 9.2 Hz), 5.68 (1H s),

6. 65 (1 J=7.4H), 825 (1H d, J = 7.4 Hz),
nel@%aﬁ’@lﬁol%t 186 - 188C (recrystallized from et hyl

te/ EXANE - u ra ridin-1-
gﬁg\lt—f/{glesb f or T 5H16C(I\l§§g%f I@?’cﬁﬁ% (%?lﬂlergemﬁ% dnmt

H, w%hywprlozaeam%und (%: C 54.81; H, 4.82; N,
12. fpag1381 [ 0495] Exanple 15
N-{2-[2-(4-fluogrophenyl)-8,9-di hydrof urof[ 3, 2-c] pyr azol
o[ 1, 5- a]pyrldlftiyl]ethyl}acetam de s [0496] O
N--'~— O H~y

) A H
10 X N\ﬁ
[0482]

In the same manner as in Example 6, the title compound
was obtained (yield 46%) from 2-(2-methyl-8,9-dihydrofuro[3, 2~
15 clpyrazolo[l,5-a]pyridin~1-yl)ethanamine and propionic

anhydride.
'H-NMR (CDCls) &: 1.13 (3H, t, J = 7.7 Hz), 2.17 (2H, q, J =
7.7 Hz), 2.38 (3H, s), 2.84 (2H, t, J = 7.1 Hz), 3.33 - 3.52
(4H, m), 4.71 (2H, t, J = 9.1 Hz), 5.53 (1H, brs), 6.37 (1H, 4,
20 J=17.1 Hz), 8.10 - 8.14 (1H, m),
melting point: 161 - 162°C (recrystallized from ethyl
acetate/diisopropyl ether),
MS (ESI+): 274 (M+H),
Elemental analysis: for Ci;sHigN30;
25 Calculated (%): C, 65.91; H, 7.01; N, 15.37
Found (%): C, 65.67; H, 6.86; N, 15.53.
[0483]
Example 11
N-[2~(2~-cyclopropyl-8,9-dihydrofuro(3, 2-clpyrazolofl, 5-
30 alpyridin-l-yl)ethyl]acetamide
[0484]
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~ NNF [0497] In the sane manner as in Exanple 6,
the title conpound 10 was obtained (yield 51% from
2-[2-(4-fluorophenyl)-8, 9-

di hydrof ur o[ 3, 2-c] pyrazol o[ 1, 5-a] pyri di n-1-yl ] et hanam
ne hydrochl oride and acetic anhydride. 1H NVR (CDC13)
St 1.83 (3H s), 3.00 - 3.0B (2H m, 3.27 - 3.37 (2H
m, 3.58 (2H, t)}g\ﬁ = 9.1 Hz), 4.76 (2H, t, J =9.11is

s),

Hz) , 6.49 (1H, d, J = 7.4 Hz), 7.12 -
7.2 n)H764- 7.72 (2H, n) 8.21 - 8.25 (1H,
m, iint: 160 - 162C (recrystallized from

et hyl~ dtai at e/ di i sopropyl ether), M5 (ESI+): 340
(MrH), 20 El enental analysis: for CL9HL8N302F
Calculated (%: C, 67.24; H, 5.35; N, 12.38 Found
(9% 10485167.06; H, 5.40; N, 12.32. [0498] Exanple 16
25

ame manner as _in Example 6, the title compound

N-{2-[ 2- (A- FIUcrophenyl - 80 Hi Ry dr of uro[ 325 6] pyr azol
of 1v&s oFpiredi Wiflyll %%q hﬁr}ﬂpr?crdénawb@r%@lm% O NO
H NaVart8ard 93’5%%1 bprégbqown@':ag%?s%l@sl?% Examhend and

the title conpound ~Wwas obtal ne ield from
2- [?C$%H¥P96Y yl)-8, 9-
di hydipkur @, - &J BY 58201101, ps:a] rawl QI 8"7' -yl b@t ﬁ@lMgam

ne s hydrochlorl e and proplonlc an

R G 0@ (30 Diin ST B0 Whs o B (G b 0
fo 7=Hz)1, H3) 005 -613.(08, (ﬁﬂé nt 353, 21% -d3.8& (24, 14m),, 8.06 -
3.5@ (2H, t, J = 9 1 Hz), 4.76 (2H, t, J = 9.1 Hz),

5 2% 1018, 8), 6.40 (I1H d, J = 7.4 Hz), 7.12 - 7.20
(Zl'hlembng7p5ﬂnt A.482- (Zdec Mupecry9t 81120 en 8P bl M,

acetate/diisopropyl ether),
MS (ESI+): 286 (M+H),
15 Elemental analysis: for CigHjgN3O;
Calculated (%): C, 67.35; H, 6.71; N, 14.73
Found (%): C, 67.10; H, 6.59; N, 14.83.
[0486]
Example 12
20 N-[2-(2~cyclopropyl-8,9-dihydrofuro[3, 2-clpyrazolo[l, 5-
alpyridin-1-yl)ethyl]propanamide

[0487]
O
NP
0 H
2
NS N\N/
25 [0488]

In the same manner as in Example 6, the title compound
was obtained (yield 33%) from 2-(2-cyclopropyl-8, S-
dihydrofuro[3, 2-clpyrazolo|l,5-alpyridin-1-yl)ethanamine and

propionic anhydride.
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melting point: 170 - 171C (recrystallized from

di i sopropyl ether/ethyl acetate), Ms (ESI+): 354
(MtH), El enmental anal ysis: for C20H2ON302F is
Calculated (%: C, 67.97; H 5.70; N, 11.89 Found
(%9: C 67.70; H 5.73; N, 11.87. [0501] Exanpl e 17

N- [ 2 d d , 9-_20

J1 ) G § REeaiie L bo02] 0 NG I PR T 0851 £ 25 A7+ H2)-
mi xk#7e-ok - N [BH 203~ di- Ay d(Hf.uke[ 3,2-Tc]p§rl diznI4- ( 2H t,J

yl )prﬁ@yklpcg @T des (st @H'Tgn 0 14@- {)Qﬁg'l aﬁd 9 1 Hz) 5.59

bromo-1-" phenyl et ANONG
aceﬂéheb€% Y- 3wasliheat éd‘ uhcﬁeﬂzi'efa P f"o? 11}3 F\H; Mhe

Q?Q§§it998 3§ﬂﬁ'elﬁ@5 18k &9VKP3cE$ Sl zé% ffgﬁnéthyl
enper at are and the resulting ctystals
coI#%ﬁéé/WWFppﬂlﬁﬁeahd washed with acetone The

cr wsd akgTWer godi $§okyved in ethanol (3 nl), sodium
hydr ogen  carbonate (50 ny) was added, and the mixture

wasEfEsnedl (Aiders183 foaf Fuieflez 1 hr. The reaction
”1Kkﬂkﬁl%@&ieM@potat&ﬁZUnd@r'L@@QUﬁﬁQAQbQSSUfe, and
the residue was purified by silica gel colum
TR Co8) Sl CAL Y1 "acdt i oMhes Ars0/ S0. 9100/ 50) to
gi vpoJalgge title conpound (12.7 ng, yield 36%. s | H NW

% : 1 73 (3H, s), 3.07 (2H, t, J = 6.9 Hz),

3 ﬁ&am 81 (2H m, 3.51 (2H, t, J = 8.9 Hz), 4.66
(2H- - [d 8. uotE)ethyl 328 (Hdihbasdfure.[302{ddyrdzolo 2, 5~

7.1 He), 7.23 (1H, S), 7.38 - 7.52 (5H, m), 7.71 (1H
& iy pebec g 0 16

N [P40d] 2, 6, 7-t et rahydro- 8H cycl opent a[ d] fur o[ 2, 3- b] py
ridin-8-

0
N/U\
0 H
7N ok
/ 3
o Ny
[0491]

To a solution of 2-[2-{trifluoromethyl)-8, 5~

20 dihydrofuro[3,2-clpyrazololl,5-alpyridin-l-yl]lethanamine (70
mg, 0.26 mmol) and triethylamine (72 upL, 0.52 mmol) in
tetrahydrofuran (3 mL) was added acetyl chloride (22 uL, 0.31
mmol) under ice-cooling, and the mixture was stirred at room
temperature for 1 hr. The reaction solution was diluted with

25 saturated agueous sodium hydrogen carbonate solution, and the
mixture was extracted with ethyl acetate. The extract was
dried over anhydrous magnesium sulfate and the solvent was
evaporated under reduced pressure. The residue was purified by
silica gel column chromatography (ethyl

30 acetate/hexane=70/30->100/0) and recrystallization (ethyl
acetate/hexane) to give the title compound (61.8 mg, yield
76%) .
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yl i dene) ethyl]propanam de [0505] O NL ON 15

[0506] To a solution of 1,2,6,7-tetrahydro-8H

cycl openta[ d] furo[ 2, 3-b] pyridin-8-ylideneacetonitrile
(700 ng, 3.53 mmol) in ethanol (24 nlL) were added

Raney cobalt (4 g) 20 and 2M ammoni a/ et hanol sol ution
(12:, t he,.m xture. was, siid,red r.gem _
tenﬁgk@FU?QQPﬁrghn%fgﬂn ar g)hf%ﬁ%gen3ﬂ§t ngﬁgﬂe?'}%e
cat al §&Bt(2lasm¥i 13t 62 etCH/hitoughe cel4 tie), #ndot k&, t, J = 9.2

filgrpte was gyaporag ek ynderyreduced, pressyres (dhe q, g =
resi due was di'ssol ved i n di chl oronet hane (35 ni),
triéthyizmne (984 [IL, 25 7.06 mmol) and propi onyl

chl 9r{d8 (( 337ni 13688 1980t ) (MR st 20dedUPHST etnyl
ice-coolI'ng, and the mxture was stirred for 5 mn.

The2 P/ BA*asut i on was diluted with saturated
aqugeus:s3edi uimshydiggen carbonate sol ution, the

m xture was extracted w th ethyl acetate, and the

ext FEEEVAS FRHEdShi 4 Satlutabdd 30 brine. The
sol yendu1wasd emxgpotat 8 wnder 4 egiycegd pyegsure. The
residue was purified by silica gel colum
&hr Bidbdrkpry. CRebRarbl Aebhy i Vadgt 18 =0/ 100- * 10/ 90)
to goyemjthe title 184 conmpound. The obtained title
conﬁounqﬁM?? used for the reaction of Exanple 22
wi t HOUHurrficati on. 1HNVR (CDC13) 5: 1.19 (3H, t, J
= TN4{HAR- (2r28 up2blnethyl] -8, F-dithidyof 8B, 2-21 @ik alzdkh [1, 5-
m, 2.92 - 3.0 3.30.(2H, t, s J = 8.7 Hz),
4. o%?‘?y%.diﬁ‘]("z*a,]%y?lQg%’é’aflilflﬁé?, i =87 H), 5.63 (1
b D0493] 5.83 - 5.93 (1H, m), 7.89 (1H, s). [0507]
Exanpl e 19 o
N-[2-(1,6,7,8-Eg%L%hydro-2FLcyclopenta[d]furo[2,3-b]py
yl ] acet am de [ 0508]

[0494]

In the same manner as in Example 13, the title compound
20 was obtained (yield 61%) from 2-[2-(trifluoromethyl)-8, 9~
dihydrofuro([3,2-c]pyrazolo[l,5-alpyridin-1-yl]ethanamine and
propionyl chloride.
H-NMR (CDCls) &: 1.14 (3H, t, J = 7.7 Hz), 2.19 (2H, g, J =
7.7 Hz), 2.91 - 3.06 (2H, m), 3.34 - 3.48 (2H, m), 3.64 (2H, t,
25 J = 9.2 Hz), 4.78 (2H, t, J = 9.2 Hz), 5.68 (1H, s), 6.63 (1lH,
d, J=7.4 Hz), B8.25 (1H, d, J = 7.4 Hz),
melting point: 186 - 188°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 328 (MtH),
30 Elemental analysis: for CisHigN30,F3
Calculated (%): C, 55.04; H, 4.93; N, 12.84
Found (%): C, 54.81; H, 4.82; N, 12.82.
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O Nk OHN/ [0509] 7s
2-(1, 2,6, 7-Tetrahydro- 8H cycl openta[d]furo[ 2, 3-b] pyrid
in 8-ylidene)ethanam ne obtai ned i n Reference Exanpl e

62 was dissolved in dichloronethane (4 ni),

triethylamne (119 pL, 0.856 nmol) and acetyl

chlﬁ{ gf (30.4 pL, 0.42B mmol ) were added under

i cet%8 ing, and the m xture was stirred for 5 mn. 20

A sataupat etb aqueous sodi um hydrogen carbonate sol ution

was,_ {%dgfdg{ 21kbEfRACk ) 0f, égﬂluga%umg he 3ekyeni (1, s-

was eva reduce essure he rési due

was2 jpyrifired W]gthyldacg‘edlmm@ol um chr omat ogr aphy

5negg§g | / et hyl acetate=0/100-+15/85) and dissol ved
hanol (3 ni). Palladi um carbon powder (10 ng) 25

was added, and fhe m xture was stirred at room

t enperat ureg 3 hr under a hydrogen atnosphere. The

Eiltered off, and the filtrate was

) rqguced pressure. The residue was
puri fuedy ga gel colum chromat ogr aphy
(et hanol /et hyl acet at e=0/ 100-415/85) to give the
title 30 conpound (70.8 ng, total yield from Reference
Exaﬁan 62, 670) 1H NWR (CDC13) 8: 1. 55 - 1 66 (1H
m, 1.75 - 91 (1H, m, 1.98 (3H,.5s) h 4
(1H, m 19 iy 5ad2 JEILH, afyin Fhewia s o %4“(“’}9 C?B‘Pou“
D Ofs oBt3hdDPHyi®ld As47tromdt.2692¢ 2H f1prophdl) CahH-
brs%ﬁﬁ‘yglr%gulaségl,ga% W%@%E@Ll )5 a pyrl(AVHﬁH)l yl{eOtE}l]é?l]amJS_ne
N- [Rydrbchi oy iltet @hd ah}éiil’la 2fthydride.
%gll (; D%%t a%ch llﬂlrsol[\l_lz & (3%yr| di n- %Oyl )B?totéylégcet am d§7 ~
3.37 (2H, m), 3.58 (2H, t, J = 9.1 Hz), 4.76 (2H, t, J = 9.1
15 Hz), 5.46 (1H, brs), 6.49 (1H, d, 0 = 7.4 Hz), 7.12 - 7.20 (2ZH,
m), 7.64 - 7.72 (2H, m), 8.21 - 8.25 (1H, m),
melting point: 160 - 162°C (recrystallized from ethyl
acetate/diisopropyl ether),
MS (ESI+): 340 (M+H),
20 Elemental analysis: for CjoHigN3OzF
Calculated (%): C, 67.24; H, 5.35; N, 12.38
Found (%): C, 67.06; H, 5.40; N, 12.32.
[0498]
Example 16
25 N-{2-[2-(4-fluorophenyl)-8, 9-dihydrofuro[3,2~-clpyrazoclo[l, 5-
alpyridin-1l-yljethyl}propanamide

[0499]
O
N
o) H
~ ==
/ F
N N\N
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10 [0512] Racemc N[2-(1,6,7,8-tetrahydro-2H

cycl openta[d] furo[ 2, 3-b] pyridin-8-yl)ethyl]acetam de

(67 mg, 0.272 mmol) was fractioned by high

performance liquid 1s chromatography (instrunent: Prep

LC 2000 (rmanufactured by N hon Waters K K. ), colum:
ﬁgﬂ K AS (50 nm I D x 500 mm L, nanufactured by

Di ce em cal Industries, Ltd.), nobile phase:

hexane/ et hafis! FaRetIAPPaH; #e=TOF3@.CL 6/ f ey triaLe: c@gound

ML/ AN obe L AHM (LEIREIBEYN 810 2C 21 [-8aLbosbRIRUNL g, 45
A 20 fraction solution containing an optically

2‘33¢Wdéeﬁ»pwﬁd2 MRG0 SR bR | PEX S oy YIS Fea0RIge

thenRhowe sENf aﬂ@%ﬂypgbnl@%fhgame l'iquid
chromat ogr aphy conditions was concentrated. The

r esHAN¥R WwEPChe- @i sbdl & ddHi rtretthanot 7 Bidd £ s@Hut oy =

msi.ﬁ@ao;ﬁni.;? edstos d(rzyane§1$, Hexanesvwss @udedl) pngl dohezy, t,

m Xture was concentrate a aln to ness t | ve

T & B e s B Bl TS howey S ¥RCEn) BrEly N

(CD@H?;) dS Jk 544-u4). 68 .0(1H; n}z,o 1203 m),1788& (H H, 79 (2H, m),
98 69 852;9(5 00 - 2.16 (1H, m) 2.22 - 2.38 (1H,

' d8f(2H’ m), 3.08 - 3.43 (5H, ), 4.47 -
4 Gl%l(tahlg $int®. D% 3Q7(4H, rEE:ﬁ;)stallBléd—l'ﬁro&) diM®propyl

(ESI 47 (Mt [0513] 186 Exanple 21 optically
act?%rﬁfkﬁy fcgm'ait%) 't et r ahydr o- 2H
cy@h&)ge:ﬂtta[d]BfSur (DI[Mi )3- b] pyridi n-8-yl)ethyl]acetam de

N [ CE e Bepapt Sy o sl Facem ¢
oy ctaopanttgd] fur ot[iz,@- BV pyii di.A08-N) )1&t.A§l | acet am de
(6%dBa (3): ¢, 67.70; B, 5.73; N, 11.87.
[0501]
Example 17
N-[2-(8-phenyl-1,2-dihydrofuro(2,3-g]lindolizin-9-
20 yl)ethyllacetamide

[0502]
0
NJ\

0O H

N

N
[0503]

25 A mixture of N-[3-(2,3-dihydrofuro[3,2-c]pyridin-4-

yl)propyllacetamide (24.5 mg, 0.111 mmol) and 2-bromo-1-
phenylethanone (44.2 mg, 0.222 mmol) in acetcone (3 mL) was
heated under reflux for 13 hr. The reaction mixture was
allowed to ccocol to room temperature and the resulting crystals
30 were collected by filtration and washed with acetone. The
crystals were dissolved in ethanol (3 mL), sodium hydrogen

carbonate (50 mg) was added, and the mixture was heated under
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io 0.272 mmol) was fractioned by high perfornmance

liquid chromatography (instrunment: Prep LC 2000

(manufactured by Ni hon Waters K K. ), col um:

CHI RALPAK AS (50 mMm I D x 500 mm L, manufactured by

D cel Chem cal Industries, Ltd.), nobile phase:

hex /u§<t 98901 q:' etﬂ%é' ?gé %O{ng%égf ’wagl é)\yg o?gged %Qlder

15 um tenperat ure: neM|r1mmu

15 rﬁgéucedApréswm ofna ¢hat Fenidtenvas mtrrgfaﬁd dyt rseéway gel

act i\ 0 havi n er. . ' L u

tne Sst e R oo O R s BLER R L S MR/ 50) o

chr ot @Q?ab#ﬁi%@ﬁﬁmq@nél%a% nontemtd aéd:  The

r£Sh0HeR WSy 2°¥¥%%H'n s £L A9 (o8Nt he Soloubl AN 5.1
Concentr ate . "Hexane

t he™ M -3ttur dimas éoh%eﬁﬁva?edjagﬁlﬁ {9 diyhes@irotgide 8-2
thegt)it |5e3§0(m9UBQsﬂ296 300 (1K, erV@f¥ th ﬁzB707) 231'r|nli\“\/%
(CDC COC1d) 6. 1.54 - 1H m, 1.73 9 (1H, m,

1. 9% AR, 7s§2 PHggml 27 5 (1K, %J 2. 722 HZQ 38 (1H

M, rokdaf - 25 2.96 (2H, m, 3.05 - 3.41 (5H, m), 4.46

- 4 69 aZH m, 5.54 (1H, brs), 7.81(1H, s), M

{ESF 18478 (MFH) . [0516] Exanple 22 30 N-[2-(1,6,7,

8- tigd [rzahszdfz%Zﬁt@y@éwtahd&wro@&tsfdﬂmyb[zilanb%yyiam 8-
et hyl ] ananlde é0517] 187 0 OHN |[O

hk[%?%%% 5) gt r PRIRATH e8H—cyc|openta[d]furo[2 3- s
b]pyusayyw 8-yl i dene) et hyl ] propanam de obtained in

Exanpl e 18 was.dissolved in ethanol (20 niL),
paIIadlun}carbo pomder (60 ng) was added, and the

m xt/u 5 ST roomtenperature for 2.5 hr
under s dr ofjen atnosphere. The catal yst was

filt ‘ , and the filtrate was evaporated under
r edudled pressure. The residue was purified by

S|I|ca gel colum chronat ography (nethanol/ethyl
dcet at e= 0/ 100-->10/90) to give
[0506]

To a solution of 1,2,6,7-tetrahydro-8H~-
cyclopenta[d]furo[2,3-b]lpyridin~8~ylideneacetonitrile (700 mg,
3.53 mmol) in ethanol (24 mlL) were added Raney cobalt (4 g)

20 and 2M ammonia/ethanol solution (12 mL), and the mixture was
stirred at room temperature for 4 hr under a hydrogen
atmosphere. The catalyst was filtered through celite, and the
filtrate was evaporated under reduced pressure. The residue
was dissolved in dichloromethane (35 mL), triethylamine (984 puL,

25 7.06 mmol) and propionyl chloride (337 uL, 3.88 mmol) were
added under ice-cooling, and the mixture was stirred for 5 min.
The reaction solution was diluted with saturated aqueous
sodium hydrogen carbonate solution, the mixture was extracted
with ethyl acetate, and the extract was washed with saturated

30 brine. The solvent was evaporated under reduced pressure. The

residue was purified by silica gel column chromatography

(methanol/ethyl acetate=0/100—10/90) to give the title
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the title compound (517 ng, total yield from Exanpl e
18, 560). 'H NWR (CDC13) 6: 1.14 (3H, t, J = 7.5 Hz),
1.54 - 1.70 (1H, m, 1.73 - 1.88 (1H, m, 1.97 - 2.13
(1H, m, 2.19 (2H, g, J = 7.5 15 Hz), 2.25 - 2.36 (1H
n), 2.66 - 2.94 (2H, m, 3.06 - 3.45 (5H, n), 4.45 -
6§5§§Qd5§nj’Tﬁé Q%Ygfkeﬁ tE%fQ’co%nghézkus §ged &g§1§ﬂe
optically activ
N—[QE<QEMQH708 E&ﬁmpéhyQQWWJEFPQK)purlflcatlon

cyci t furol 2, 35b ridi n-8-yl,) g5 hyl;] peo am de _
[05 fﬁ%ﬁ‘%ﬁw% S I T B e g
N-[ 2-4 H28,7288% et rPaliydfFi2R) ey ét Bpent®a 0Pd] 2 Hurmd /[ ;30 (2H, ¢,
3; bJr Py i7dizpy 8-4loks etbyllo] ﬁoggnam de (B> tnrg; 3374z,
nnD ) was fractioned g Ferfornance li
chr%dﬁidérﬁpﬂvﬁivnét?%ﬁﬁﬁt 3p BE 2000 (¢ nd?actured
by pdwsy Waters K K), colum: CHIRALPAK AS (50 mMm I D
x 500 mm L, 188 manufactured by Di cel Chem ca
| nd&%¥1€s 1%Lt d.), nobile phase:
hexnnpiatm@nwj ¢ i@t By Bi-ne=8dd 19t d (d fluew[? 3-8 p§Oidin-8-

nmL/ mn-*9Q nL/mn, colum tenperature: 25C, injection
éﬁDY&ﬂethyiigc?&ﬁml ®A fraction solution containing an
opt (esddjy active s conpound having shorter retention
ti me under the gbove- nentioned hi gh performance
liquid chronatggﬁaphy conditions was concentr at ed.
The resi dug”wg e-di ssolved in ethanol, and the
sol@ti on was Honcentrated to dryness. Fbxane was added
ture was concentrated again to dryness to
gi ve e title conpound (237 ng, recovery rate
929% . 1H-NWR (CDC13) 3: 1.16 (3H, t, J = 7.4 Hz), 1.56
- 1.71 (1H, m, 1.74 - 1.90 (1H, m, 1.99 - 2.13 (1H,
m,[@&seq (2H, q, J =7.4 Hz), 2.25 - 2.40 (1H m,

69 - 2,94, ( 7 4 4 -
?52H, 0 25_‘}%05'("61 7“%8 3}% %H cllyﬁ(lggfntap?d] fﬂron 3-$14¢ridin

8-ylidene)ethanamine obtalned in Reference Example 62 was

dissolved in dichloromethane (4 mL), triethylamine (119 uI,
0.856 mmol) and acetyl chloride (30.4 plL, 0.428 mmol) were
added under ice-cooling, and the mixture was stirred for 5 min.

20 A saturated aqueous sodium hydrogen carbonate solution was
added to the reaction solution, and the solvent was evaporated
under reduced pressure. The residue was purified by silica gel
column chromatography (methanol/ethyl acetate=0/100—15/85) and
dissolved in methanol (3 mL). Palladium-carbon powder (10 mg)

25 was added, and the mixture was stirred at room temperature for
3 hr under a hydrogen atmosphere. The catalyst was filtered
off, and the filtrate was evaporated under reduced pressure.
The residue was purified by silica gel column chromatography
(methanol/ethyl acetate=0/100—>15/85) to give the title

30 compound (70.8 mg, total yield from Reference Example 62, 67%).
'H-NMR (CDCls) &: 1.55 - 1.66 (1H, m), 1.75 - 1.91 (1H, m),
1.98 (3H, s), 2.01 - 2.16 (1H, m), 2.20 - 2.39 (1H, m), 2.67 -
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1s M5 (ESI+): 261 (M+H). [0522] Exanple 24 optically
active N[2-(1,6,7,8-tetrahydro-2H
cycl opent a[ d] furo[ 2, 3-b]
pyri di n-8-yl)ethyl]propanam de 20 [0523] O~/ N' v
OHN [0524] Racemc N[2-(1,6,7,8-tetrahydro-2H 25
CbeOWWtzﬁng Uf30[o§ 3-D]gy gl Ny 8-y, M?U%' ]69"929”915” de s5g
(51 nmol ) was fractloned by hig
perf(%fi‘né’ﬁféé | Tofi d18ch¥lomat ogr aphy (i nstrumsnt Prep
LC RO0G:stmanufactiigd. by N hon Waters K K. ), col um:
CHI RALPAK AS (50 mm I D x 500 mm L, nanufactured by
céP5¥eni cal Industries, Ltd. ), nobile 30 phase:
hgxaf@@qtehg@ol /di et hyl am ne=84/ 16/ 0. 1, flowrate: 60
m./ m n- %2 mn, colum tengaer ature: 25C, injection
amoitica ?Sa??:g‘)ve NAL$+ Qe fr oné S6ICaE MBI TSR ai ni ng an
opt tmldpyna@tdmrols%m@p@u@ﬁl—mawm@tﬂmgeét&@d@nt i on
qger t he above- nentioned hi gh performance
gE?%l hr omat ogr aphy conditions was concentrated.
The resi due wa® re-di ssolved in ethanol, and the
sol uti on c/cbln\centrat ed to dryness. Hexane was added
he m'>{§ure was concentrated again to dryness to
itle conpound (241 ng, recovery rate 930).
1H-NIMR 13) 8 1.16 (3H, t, J =7. 7 Hz) , 1.57 -
1 70 (IH, m , 1.75 - 1.90 (1H, m, 2.00 - 2.13 (1H,
, 2.20 (2H, q, J =7.7 Hz), 2.25 - 2.38 (1H m,
Bo 94(2H m, 3.08 - 3.39 (5H iomM, 4.50 -
5.49 (1H, brs), 7.80 (1H, s), Ms (ESI+):
261 (NMF?aca@@BﬁSﬁZEXQﬁpWQSEfEtrahydro 2H-
N[ I cle.0 ]
[ dlgyc(lop@nga ﬁT] %??{% qgﬁﬁ&%q 8= 9?%19’[3}1]%8&9&1’21(1% k?]S'PXng,

.272 mmol) was fractioned by high performance liguid

gi ve

15 chromatography (instrument: Prep LC 2000 (manufactured by
Nihon Waters K.K.), column: CHIRALPAK AS (50 mm ID x 500 mm L,
manufactured by Dicel Chemical Industries, Ltd.), mobile
phase: hexane/ethanol/diethylamine=70/30/0.1, flow rate: 60
mL/min, column temperature: 25°C, injection amount: 15 mg). A

20 fraction solution containing an optically active compound
having shorter retention time under the above-mentioned high
performance liquid chromatography conditions was concentrated.
The residue was re-dissolved in ethanol, and the solution was
concentrated to dryness. Hexane was added and the mixture was

25 concentrated again to dryness to give the title compound (28

mg, recovery rate 80%).
'H-NMR (CDCl;) &: 1.54 - 1.68 (1H, m), 1.73 - 1.88 (1H, m),
1.98 (3H, s), 2.00 - 2.16 (1H, m), 2.22 - 2.38 (1H, m), 2.69 -
2.98 (2H, m), 3.08 - 3.43 (5H, m), 4.47 - 4.69 (2H, m), 5.54

30 (1H, brs), 7.81(1H, s),

MS (ESI+): 247 (M+H).
[0513]
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[0526] O NO, vy I \' N [0527] 20 One-eighth (about
0.32 mmol) of 2-(1,6,7,8-tetrahydro-2H

cycl opent a[ d] furo[ 2, 3-b] pyridi n-8-yl)ethanam ne
obtained in Reference Exanple 63 was dissolved in
tetrahydrofuran (3 nL), triethylamne (B7.9 L, 0.630

Mokar@d Putyryl chloride (32.7 L, 0.315 mml) wer e
added under ice-cooling, and the m xture 25 was

sti PRiedat by arSifenl- EI'ZfTe”er eatti-dRtsTIHIcoREnas di | ut ed
Wi Ty c19Bbi AR Fuad B OIS ) B oL MR-BYHT 048R faEDORALE
solution, the mxture was extracted with ethyl
acet®¥@] and the extract was washed with saturated
bri ne. The sol gent was evaporated under reduced
pressure an Jkrresi due was purified by silica gel 3o

mm chron‘gj ogr aphy (et hanol / et hyl

00->10/90) to give the title conpound

. 1H NVR (CDC13) 6: 0.95 (3H, t, J = 7.3 Hz),
¥.55 ~1.88 (4H, m), 190 2.00 - 2.19 (3H m, 2.22 -
2 39 (1H, m, 2.68 - 2.95 (2H m, 3.07 - 3.41 (5H,

[q%é% - 4.69 (2H, m, 557 (1H, brs), 7.79 (1H,
s), ?ESI +): 275 (M+H). 5 [0528] Exanple 26
N-[2-(1, &@nﬁct&ﬂ%rh(;ﬂdﬁoﬁ%mt@bbpﬂu—aﬁd]fur o[ 2, 3-b] py

r| di anec am de [05
Bt SN | B B omanec QoA 22 L0286 o,

21(Q12627mmbh;eWaah@xHqilzhbd by hlgh performance liquid
chromatography (instrument: Prep LC 2000 (manufactured by

Nihon Waters K.K.), column: CHIRALPAK AS (50 mm ID x 500 mm L,
manufactured by Dicel Chemical Industries, ILtd.), mobile
phase: hexane/ethanol/diethylamine=70/30/0.1, flow rate: 60
15 mL/min, column temperature: 25°C, injection amount: 15 mg). A
fraction solution containing an optically active compound
having longer retention time under the above-mentioned high
performance liquid chromatography conditions was concentrated.
The residue was re-dissolved in ethanol, and the solution was
20 concentrated to dryness. Hexane was added and the mixture was
concentrated again to dryness to give the title compound (29
mg, recovery rate 87%).
'H-NMR (CDCl3) &: 1.54 - 1.71 (1H, m), 1.73 - 1.89 (1H, m),
1.99 (3H, s), 1.99 - 2.15 (1H, m), 2.22 - 2.38 (1H, m), 2.67 -
25 2.96 (2H, m), 3.05 - 3.41 (5H, m), 4.46 - 4.69 (2H, m), 5.54
(14, brs), 7.81(1H, s),
MS (ESI+): 247 (M+H).
[0516]
Example 22
30 N-[2-(1,6,7,8-tetrahydro-2H-cyclopental[d]furo[2,3-b]lpyridin-8-
yl)ethyl]propanamide
[0517]
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cycl openta[ d] furo[ 2, 3-b] pyridi n-8-yl)ethanam ne
obtained in is Reference Exanple 63 was dissolved in

tetrahydrofuran (3 nL), triethylamne (87.9 L, 0.630
nmol ) and cycl opropanecar bonyl chloride (28.6 L,

0. 315 mml ) were added under ice-cooling, and the

m xture was stirged for 15 mn. The reaction solution
was dlluted with saturated aqueous sodi um hydr ogen

car hona 0 30 on, the mxture was extracted with

te, Hand the extract was washed with

saturated i ne. The solvent was evaporated under

r eduded x sure and the residue was purified by

silica gel colum chromatography (nethanol/ethyl

acet at e=0/10010/90) to give the title conpound (5.3
ng) [032811H NVR (CDC13) 6: 0.65 - 0.83 (2H, m, 0.89 -
%041(3';1\1 "[‘3 . %(%97 tétxféﬁ%&%&;sﬁycﬂop%%ta[%%ﬁ?ro([%a—
ZSQW]RXqulﬁ78 yglg@ne q;hmg p5$9aqap1de4pbp§1neq quﬂ?zmple 18
) M, was @sbdedhis) etarB (320Hmw)S) pal PR3- 305X YIREEr |

2

N- [29) Fag, 79t efRANSRT FLEFVEY eSpERt B{SH Rhr BP :freayﬁlgﬁture
ri didr & syh) atdagl] henzangde 9% dphe3e] @ne RLNyst was

[ 0533 s One-eighth (about 0.32 mmol) of

2 (ﬁ} efeg ?gﬁq.éﬁng%p:ﬁqltrate was evaporated under reduced

¢y Céﬂéb%ﬁtra[ dlrher ef 2 Breblipy r;b@ﬂh&dy&;) e;tlmaaar@ale column
obtained in Reference Exan‘ﬁl e 63 i ssolved in

t et FRIRFRCEEARLY (Behpanol/eEpet mﬂe&ﬁrﬁeo/(lé)?—w 90p. paEive
mmt})e atridlbe&tz@mbnahkm"j d@ (B&aa yheld. 3bh AREMYINEBE 56%) .
added _under ice-c¢ ng, m xture i 0 was

sti rHréTHRf §r°1s) f: n1 Fhe! ?}éaé”(l Bn solutiZon ha¥d di tuf Bd(1H, m)
W th 73xat ur ad e(d_Haqupu'S. ogodi amiydHpgen eanborEH.eq, J = 7.5
soI tio ract e h ethy

éce At erk (%%d t% #Eac%{\sa’wazs)%% % éojfl %%{h Wt ugr -JPeg 3-4° GH
brime,. 4TH& soi \@nt (2Masn)evap6v7 atleds, uhdgy, .educed s).
pre?&gﬁﬁ and the residue was purified by silica ge

Example 23
optically active N-[2~(1,6,7,8-tetrahydro-2H-
20 cyclopentald]furo[2,3-b]lpyridin-8-yl)ethyl]propanamide

[0520]
0]
N

O H

!\

N~
[0521]

25 Racemic N-[2-(1,6,7,8~tetrahydro-2H-

cyclopenta[d] furo([2,3-blpyridin-8-yl)ethyl]propanamide (515 mg,
2.17 mmol) was fractioned by high performance liguid
chromatography (instrument: Prep LC 2000 (manufactured by

Nihon Waters K.K.), column: CHIRALPAK AS (50 mm ID x 500 mm I,
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15 col umm chr omat ogr aphy (et hanol / et hyl

acet at e=0/ 100-410/90) to give the title conpound
(22.3 ng). 1HNWR (CDC13) S: 1.69 - 1.96 (2H m, 2.14
- 2.27 (1H, m, 228-2.44(1Hn)271-297(2H
m, 3.09 - 3.40 (3H, , 3.49 - 3.63 (2H ,448-

4. 66 brs 7.37 .20 6

7 eBettcr Tty mﬂ?%wfm&ﬁ fssdusrvslﬁsh? ) ket

(N%#ﬂase [@534ﬂeAétaﬁnbkydﬂéthylamlne 84/16/0.1, flow rate: 60

N-eth (1,6,7,8-tetra 2H oent df

Lo oa i s T BB Bt FRIPEAT] 0o gt

N [IDEB&]g 192A Greceightsil (aboutcodt32nimplah @xﬁtlcally active
(1,.6.7 hydr

ot abshr AR ES OS] B earion SiTs dpista e g

obtzae:mtelcbmeri hRef @echcendEcanpieuiBl q?wasm@ncszseph:ed:qmiitions

tet {i%ah DIQ,)EH{?E&e(is r‘fa')e’ r §L§l¥é da%ofgat{i%ts%l(’g&d_%t %‘e:hanOl' and

was adde er ice s cooling,
m xtm esalas ien iwasedofieantkBtafinto Hrynsss veHexangayas added and

SEH n resi
P U, S R, iy e

emth@rﬁalc/ogphwd aéétrmref@/:wgry XEGLIBIE -0 give the

t'tijﬁN&g""g@’ﬁf% 12&%9}:%{ ?'VR &%) § 561 —1‘1 (7§H(1H m)

(1HL ™M~ 1-68 Ik 112:(11ﬁ9 rf)2 §32@H D) 1372 @QHZI#) qr %% = 7.4
2. 6dzy, 2 .93 42134,4@1) 1H3 1955 239372 675 @k, &) 38.074-66.41 (5H,

(13 Ek?rﬁpﬂé 594 . 2 ton> m VB (ES| ’}2 (206 (Meth.,  [0337]

N [ s (el hyelr om2hh cycl opent a[ d] furof 2, 3-b] pyri di n-8
- yl[ gzt hyl ] pr opanam de [ 0538]
Example 24
optically active N-[2-(1,6,7,8-tetrahydro-2H-
cyclopenta[d] furo[2,3-b]lpyridin-8~yl)ethyl]propanamide

20 [0523]

o
NS
o H
‘ ~
N~
[0524]

Racemic N-[2-(1,6,7,8-tetrahydro-2H~

25 cyclopenta[d]furo(2,3-b]lpyridin-8-yl)ethyllpropanamide (515 mg,
2.17 mmol) was fractioned by high performance liquid
chromatography (instrument: Prep LC 2000 (manufactured by
Nihon Waters K.K.), column: CHIRALPAK AS (50 mm ID x 500 mm T,
manufactured by Dicel Chemical Industries, Ltd.), mobile

30 phase: hexane/ethanol/diethylamine=84/16/0.1, flow rate: 60
mL/min—>9%0 mL/min, column temperature: 25°C, injection amount:

128 mg). A fraction solution containing an optically active
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O- NOH N 20 [0539] To a solution of
N[2-(1, 2,6, 7-tetrahydro- BH
cycl openta[ d] furo[ 2, 3-b] pyridin-8-ylidene)ethyl]propan
amde (612 ng, 2.37 mml) in xylene (20 nL) was added
sul furic acid 25 (693 L, 12.9 rmol) and the m xture
was Qf%hgg Hnder el L ux L o t Th%eregg e&pve—
sol THEon Was™ dinur 8P CRESAt i at ér&e agueous” sodi um
hydn@gennearlbmmperwmmCenllcand theomdtboguaphy wasditions
ext hyl...ac Th t

ot SERR R mACEL AR JOE B RRLNEE Ry, ana
suliﬂm @olmhm£@a§otmmmtmse®mdman@sﬁ un@l@fameed@l@emﬁded and
P t s iflLe [ e
Ol O e et 0t Bty AP R aeBl Tet pyf oS! 16 vlClne
ace’ftldll@—epmp)@lmdldﬁgb)mgan@%@‘cq%tratti Z¥ti-on 193 (et hyl

a Ly OMpOU 0 i el
Zﬁ*k‘%m&q gy B TR A §0 IS ) 850 jm,
T, 31 9071?14—[2) 2093 - 2213841{‘12I-lln P28, (?41,- 3. 89~ 7.7
(Zl'lliz)m 2. §54D z. ﬁ 61y, Sn 4?(45 69 . % ﬁ;4 éﬁH,m o 3008 8.-$5.39 (5y,
Hz), '5.63 (1H, % s), 1H s),
h@elf‘t*vn(j1 pBi nt4- 61711 g, M2C5(4%c‘r%t§lf$)irzé7d Pr b]fﬁretshyl
acetat@br+) M diESh#ny. 259 (MrH), El enental anal ysis:
for 015H18N202 i 0 Cal cul at ed (%: C 69.74; H 7.02;

N, B9%284 Found (%: C, 69.43; H, 7.05; N, 10.67.
[Oaﬂglmpiéanpl e 30

[%7|s di hydr o- 2H-c cIo enta%d]furoz
Té%rf? e>t/F")‘*é\fdtﬁ9r¥%c%¥‘%iﬁP8 z;f]ro 31 pYFidin-8-

15 yl)ethyl]butanamlde

[0526]
O
N/U\/\

0] H

| X

N =~
[0527]

20 One-eighth (about 0.32 mmol) of 2-(1,6,7,8-tetrahydro-2H-

cyclopental[d] furol[2,3-blpyridin-8-yl)ethanamine obtained in
Reference Example 63 was dissolved in tetrahydrofuran (3 mL),
triethylamine (87.9 pL, 0.630 mmol) and butyryl chloride (32.7
pL, 0.315 mmol) were added under ice-cooling, and the mixture
25 was stirred for 15 min. The reaction solution was diluted with
saturated aqueous sodium hydrogen carbonate solution, the
mixture was extracted with ethyl acetate, and the extract was
washed with saturated brine. The sclvent was evaporated under
reduced pressure and the residue was purified by silica gel
30 column chromatography (methanol/ethyl acetate=0/100—10/90) to
give the title compound (30.0 mg).
'H-NMR (CDCls) &: 0.95 (3H, t, J = 7.3 Hz), 1.55 - 1.88 (4H, m),
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N [0542] 20 To a solution of

8-(2-am noet hyl)-7-isopropyl-1,6,7,8

t et rahydr o- 2H cycl opent a[ d] f ur o[ 2, 3- b] pyri di n- 8- ol
(214 ng, 0.816 mml) in tetrahydrofuran (8.2 nL) were
added triethylam ne (228 L 1.63 mmol ) and acetic

anhydrj de (92. L nder i,ce-coaqling,
andgt de n?x?%ré}é\/a ’st%or2 ?T%H 2(%H n.z'g\Bsa?uﬁgt Sgftr ™
aquédms—sGdﬂUnﬂﬁydegeh46a%b0nﬁidzgolle@n57ma§Laddem 7.79
to & reaction solution, and the sol vent was

or'at

eva d under reduced pressure. The residue was
pur¥?i@$Iby: i3 i(laHpgel col umm chronat ogr aphy

(yet | /ethyl acetate=0/100-*15/85) and di ssol ved
in toluene (10 nL) . p 30 Tol uenesul fonic acid
nnn@ﬁy@ﬂaté6(478 ny, 2.52 mol) and nagnesium sul fate

90@-@@“@, - @dded,, and, &Hecyru]]%tpléa‘éamurg&%rf %ﬂ ?hdm 8-

100C The reaction sol at1on was ute

mntYﬂkﬁﬂﬁYﬂé@%@ﬂqmﬁeéémﬁﬁaﬁbékamvhydrogen car bonat e

sol yédyy, and the mxture was extracted with ethyl

acetate.” The extract was washed with saturated brine

and dried over gnhydrous sodium sulfate. The sol vent

der reduced pressure and s the

respdue¢ was puwifingd by silica gel columm

(et hanol / et hyl acet at e=0/ 100- +10/ 90)

i giN e~ title conmpound (37.4 ng, yield 160).
NVMR(CDC13) S: 1.18 (6H, d, J = 6.8 Hz), 1.98 (3H,

s), 2.74 (2H, t, J =7.6 Hz), 2.98 - 3.12 (1H, m,

3. 2fo05303. 42 (4H m, io 3.47 (2H, t, J = 8.7 Hz),

4.63 (2H 66 ( rs), £.91 (1H

s), neltlﬁa ?ﬁﬂqﬁb T%ﬁl Olg% cP§s$a“V@zid Fhephydro-2H-

et hyyclapehas gy, furMﬁZ(ES‘d}'PZ/rlaﬁV g-Mthdthdd-earat &dtained in

B e bR e Bl ntr oS o Pty g s me

9 5’81:161:[11@5613:11165((8”‘{)9@1310 630 mmol) and cyclopropanecarbonyl

N e eophoy e i g %%yg'gggf%aw{cug%Lmlmg,

and the mixture was stirred for 15 min. The reaction solution

was diluted with saturated aqueous sodium hydrogen carbonate
20 solution, the mixture was extracted with ethyl acetate, and
the extract was washed with saturated brine. The solvent was
evaporated under reduced pressure and the residue was purified
by silica gel column chromatography (methanol/ethyl
acetate=0/100—10/90) to give the title compound (5.3 mg).
25 'H-NMR (CDCls) &: 0.65 - 0.83 (2H, m), 0.89 - 1.04 (2H, m),
1.19 - 1.38 (1H, m), 1.55 - 1.92 (2H, m), 1.98 - 2.15 (1H, m),
(
(

2.22 - 2.40 (1H, m), 2.67 - 2.97 (2H, m), 3.06 - 3.45 (5H, m),
4.45 - 4.72 (2H, m), 5.72 (1H, brs), 7.80 (1 H, s).
[0531]

30 Example 27
N-[2-(1,6,7,8-tetrahydro-2H~cyclopenta[d] furo[2,3-b]lpyridin-8-
yl)ethyllbenzamide
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[0544] O- NOH I ~ N [0545] 25 To a solution of
8-(2-am noet hyl)-7-isopropyl-1,6,7,8

t et rahydr o- 2H cycl opent a[ d] f ur o[ 2, 3- b] pyri di n- 8- ol
(212 ng, 0.808 mml) in tetrahydrofuran (8.1 nL) were
added triethylamne (225 L, 1.62 nmol) and propionic
anhy&&i?e (124 L, 0.970 nmmol) under ice-cooling, and
t he ure was stirred 30 for 5 mn. A saturated
aqueous sod|UWI’ drogen carbonate solution was added
to the reac S ion, and the solvent was
evagor at ed[unde ed pressure. The residue was 195
pur 1 T ' il &l col unm chr omat ogr aphy

acet at e=0/ 100- *15/ 85). The resi due
solved in toluene (8 nlL), p-toluenesulfonic
aci d nonohydrate (364 ng, 1.92 nmmol) and nmagnesi um
sul f@4:3;(700 ng) were added, and the m xture was 5
stlrred at 100C for 13 hr. The reaction sol ution was

di | uted OBfTHBEbufrBd Qqé%d@%ﬂéoafu%ﬁﬁyér%g&ﬂ?etrahydro -2H-

Café&Hﬁﬁ%@n@@[dﬂﬂd&B 2aﬁ“%]p&hfﬁiHJQLQEPeﬂKE%aﬁiﬁéE%Hﬂ%@ned in
acetate. The extract was washed with

sat%ﬁ%ﬁréa%r%?élpéﬁd%rwaéddb%%%lvgﬁlhgﬂartbﬁ}sragzzsamﬁﬁran (3 L),

sul f ateenyTHRI ROl (¥9NE WAS 0S¥ AP AL §datdRN  heHUGAGride (36.6
pressure and zo the resi due was purified by silica ge

col km OcBForfERgqr HPFY a0CREt Frefs] AEenGAoling, and the mixture

a@atzaad ex0L30-10190)irt.0 The/echbeidn téo&uti)@ﬂmu;ndlluted with
ield 339 VR (CDC13) S: 1.10. - 26

(orberaesd siesid o WSkdagpy e boghare; Sppigiony the

7. 5nid’2!:)1,re2w%-e3;t3:3cﬁéd‘|w1l‘ﬂf)x eth28adeddtd,4dndMhe ekbract was

3.48

5.6%?%5fa Wl?% ?Ftu?aEﬁgtg%ﬁHGS)%h%ef? Wﬁ?tp8F%tevaf8§;ted under

170€educedr ysdsaduriez edd fohemrast henehs epilwyilfiedcey atig)ica M2l
%Fg%é?: gg&réégtggraég lmegﬁanéﬁ/e%gaﬁy§%é%ate°6/100—910/90) to
give the title compound (22.3 mg).
H-NMR (CDCls) &: 1.69 - 1.96 (2H, m), 2.14 - 2.27 (1H, m),
2.28 - 2.44 (1H, m), 2.71 - 2.97 (2H, m), 3.09 - 3.40 (3H, m),
3.49 - 3.63 (2H, m), 4.48 - 4.66 (2H, m), 6.23 (1lH, brs), 7.37
20 — 7.56 (3H, m), 7.68 - 7.77 (2H, m), 7.81 (1H, s),
MS (ESI+): 309 (M+H).
[0534]

Example 28
N-ethyl-N’'-[2-(1,6,7,8-tetrahydro-2H-cyclopenta[d] furo[2, 3-
25 blpyridin-8-yl)ethyl]urea

[0535]
O
o) H H
! AN
N~
[0536]
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Calculated (%: C 71.97; H, 8.05; N, 9.33 Found (%:
C, 71.82; H 7.92; N, 9.13. [0546] Exanple 32 25
N[(2E)-2-(1, 2,6, 7-tetrahydro-8H cycl openta[b] furo[ 3,2
- d] pyridin-8-ylidene)ethyl]propanam de [0547] O N~
014V HN 30 [0548] To a mi xture of

(2E) - 2 ( et Lahydpo ]
cycl opentgba%bilf %FE}[ %gkg% py??ﬁﬁmclé yfl der%é)6ézhar$aer%rﬁ%ydro ~2H
( 220y Pippent 9B11GuG992 v ] pyahdint-Bi-gi he/li reamiaméng 1C6>7:apned in

1.2 [ hehkor 0 added .

pr og?ggr?%}n):%h or| %é{% %%O@gﬁhtﬂmﬁ%&nﬁet\%ﬁgr

i ceetlmdl ilngeyaradet 124 A xLur @. s mudly red Rdded L@dRinice-
Tbecé@l‘%ﬁb' Ofh $ Qlrut |00 YRS gk | 1iti6d -y fchc Sat HEAL e?hé solvent
aqueous sodi um hydrogen carbonate solution, and t

m xVaf evapasated padeedrafiueRd drfps st et therh@%ﬁflﬁams

was Qflﬁ@doyﬁrml@@gyéjélo%l&%@dHPoﬁHJccﬁcﬁ;a% Tnﬁe@faln»smthyl
was evaporated under” reduced pressure ang the residue

wasaprirateFedli> 50190 atgeyive shankl ttier srapegicaghy- § M) -
et harpk/ etdpil,) anetale=p{E0Q- - 310/-p0) nlg, 39%3 - 168 (18, m),

recrystal [ i zatl on (chl orof'orm hexane) to give

£9t Fe'2 cop®ind H 195 n1g98y| et d2758%4 - r%w%l(cﬁcfé) (g

1.18. e§73H 2193 J(2R, TmY, Hzos 2. 287 AWk, an) ,J 45327~ 74 .188) (4H, m)

2.80-2.89 (2H m, 3.01-3.09 (2H, m, 3. 29 (2H, t, J

= 87878Hz()1 r45902-4.09 (2H, n), 4.65 (2H, t, J = 8.8

Hz)MSSE‘éﬁJr 127elh+hys), 5.71-5.80 (1H, nm), 7.96 (1H,
pelting point: 163 - 164C (recrystallized from

chI 69%?1‘7arrﬂhexane) El enental anal ysis: for C15H18N202

@al exdratied2¢%: C, 69.74; H 7.02; N, 10.84 20 Found

(%1.‘1—& qg 5<§1hy'3’ro 21? dyc'ilopenta8[5d]fuLoF2493] ~-b]pyridin-8-

yl)ethyl]propanamide

[0538]
O
N/U\/

O H

I\

N__=

20
[0539]

To a solution of N-[2-(1,2,6,7-tetrahydro-8H-
cyclopenta[d] furo[2, 3-blpyridin-8-ylidene)ethyl]propanamide
(612 mg, 2.37 mmol) in xylene (20 mL) was added sulfuric acid

25 (693 upL, 12.9 mmol), and the mixture was heated under reflux
for 22 hr. The reaction solution was diluted with saturated
aqueous sodium hydrogen carbonate solution, and the mixture
was extracted with ethyl acetate. The extract was washed with
saturated brine and dried over anhydrous sodium sulfate. The

30 solvent was evaporated under reduced pressure and the residue
was purified by silica gel column chromatography

(methanol/ethyl acetate=0/100—-10/90) and recrystallization
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Exanpl e 33

N-[2-(1,6,7,8-tetrahydro-2H cycl opent a[ b] furo[ 3, 2-d] py
ridin-8- yl) ethyl]propanam de 25 [0550] O 5NL H N
[0551] To a solution of

N-[(2E) 2 (1,2,6,7- tetrahydro BH 30

o HRTSBUTLg) 6 252 et 1 eGP RR (41 3 ) e

addE@P pal I ad| um car bon powder (13 ng), and the
m xi tirre at 50C fo under a 3
hyd 6&@% pﬁserg %é’} Ca’fal“{/st l’7\7\/2st i ?tg} effof iy I =

and7thélzfi |2/t e Qe84 eldponpt €d 3dnded. 3%edreedn), 3.40 - 3.61
pre re, The. resjdu ||dbS||aeI

cbcr)I Eﬁ %&hr%er%lt ggir{ap y (etﬁﬁ }{ 953 1h rg’ 6.49 (1H,
aceas)a,t ¢/-Rexb¥ib=50/ 50- >100/0) to give the s title

ﬁmtl{mg(g&?%”g%}y' ‘%'1% "{Qﬁrﬁ‘%’% égD%o% gmg% aRtate)

(1H45 MESIH) 9858, 1MHULH, ), 2.19 (2H q, J = 7.7 Hz),

Zire%r%@ i]al#fl %@ SGCAR! 4.48-4.66 (2H,
8o (IH 2165 fs ing o [0552]  Exanpl e
gn Calculated (%): C, 69 74 H, 7. 02 N 10.

N- [ Zsdda G5y, &t gbr adydy 092k CYCl 9pest al b] furol 3, 2-d] py
ridin-8- yl)ethyljacetanide [0553] O OH15 NN

[ 05840170 a solution of (2E)-2-(1,2,6,7-tetrahydro-8H
cycﬂ;%mgaﬁd)] f uro[ 3, 2-d] pyridin-8-ylidene)et hanam ne
(186 ny 0.920 mml ) in pyridine (3.7 nL
add%dmaé%fwopéﬁpbhbé d(d?SdlBO‘I_ZH‘EYCi%PRﬁ%Pid 2, 3-
k£ 01690k HNgH8-3Nfe t e Kt bih BIdNas

[0541]
0
N)J\

] H

l AN

N__~
[0542]

20 To a solution of 8- (2-aminoethyl)-7-isopropyl-1,6,7,8-

tetrahydro-2H-cyclopenta[d] furo[2,3-blpyridin-8-0l (214 mg,
0.816 mmol) in tetrahydrofuran (8.2 mL) were added
triethylamine (228 pL, 1.63 mmol) and acetic anhydride (92.5 uL,
0.979 mmol) under ice-cooling, and the mixture was stirred for

25 5 min. A saturated aqueous sodium hydrogen carbonate solution
was added to the reaction solution, and the solvent was
evaporated under reduced pressure. The residue was purified by
silica gel column chromatography (methanol/ethyl
acetate=0/100—»15/85) and dissolved in toluene (10 mL). p-

30 Toluenesulfonic acid monohydrate (478 mg, 2.52 mmol) and
magnesium sulfate (900 mg) were added, and the mixture was

stirred at 100°C for 13 hr. The reaction solution was diluted
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stirred for 10 mn. The reaction solution was dil uted

Wi th saturated aqueous sodi um hydrogen carbonate

solution, and the mxture was extracted with ethyl

acetate. The extract was 25 dried over anhydrous

sodi um sul fate. The sol vent was evaporated under

redwf%gjngg§ a%ﬂ%o&éq%od?ﬁﬁ‘ﬂ?%r%gg?J) &thg%k ggXution, and

silica gel umm “chr omat ogr aphy y

acethke etllbréxaﬁeﬁ@OﬁSt)raW(@@/ B}th Biéyvl exdedadewaghe extract was

di S§9§ﬁfe%dwa9h gg%@@@@é b(é&né M . grﬁgh'aﬂ; U CAROL 5041 um

powd was ad 30 an e mxture was

St WJefdit&t 5@@ ﬁ@%veslthwaan@@rpoaahwmglén reguasdphesssure and

Thecgatalsyste Was Ehkiﬁ %db9f£111@@dg&f%oflbh}lr@}heoma\e@ira hy

evapor at ed under reduced pressure. The residue was SP

pur étédnby/ ililc aceed tectl LP>e Ar Yhattoge aphyheet hyle

acetafuhexane=9Q410;, Ak00403) to give the title

co ound $49 1 nmg, vield 22%. 1H NMR (CDC13) 8:
~WMR3(QDEH:) ;) 111876068, 90, (A1, 6rf,H2).,98-9% (B, sp) ,2.74

2 012}2, 353 (ILH7 @Hz? 2098. 413 (112H 1H) 'm2 §9z§ 03.62H(41, m)

62 (1H
6‘%53 477 <§§ "(rlH s?rq[f@%sf 63Ex§ﬁ‘p|Er 3% =18- 2195, B s (14,
N [2ed)7- phenyleJ, gy di hydrofurof 2,3-e]imdazo[ 1, 2 a] pyr
i di n-8- et hyl acetamde [0556] O NONH N 15
[05@ﬁﬂtlﬁa Ep%ﬂﬂ uﬂ%én (%§ ﬂ{) q@prys allized from ethyl acetate),
(7- Me(my;lub 2adi hydmof ur of 2, 3-

e] daz ridi etonltrlle (17.0 ng,
0%}2e ﬁl?r%#) riaﬂ]y%/ls rrtlrﬂfnl H%Ié%\y was added Raney
mb@dleu@éﬁ@d ng),: Ccand .tloe nj XIU]r4e Maso.stei rred at room
nper%tl%ggt fCor -4 ?hhr 53 ?Erodg% Eydr ogen at nosphere.

The ca vias i er’ celite, and the
filfosa3d was concentrated under reduced

Example 31
N-[2-(T7-isopropyl-1, 6~dihydro-2H~cyclopenta[d] furo(2, 3-
20 blpyridin-8-yl)ethyl]propanamide

[0544]
o
WA

O H

| x

N~
[0545]

25 To a solution of 8-(2-aminoethyl)-7-isopropyl-1,6,7,8-

tetrahydro—-2H-cyclopenta[d] furo[2,3-b]lpyridin-8-0l {212 mg,
0.808 mmol) in tetrahydrofuran (8.1 mL) were added
triethylamine (225 pL, 1.62 mmol) and propionic anhydride (124
pL, 0.970 mmol) under ice-cooling, and the mixture was stirred
30 for 5 min. A saturated aqueous sodium hydrogen carbonate
solution was added to the reaction solution, and the solvent

was evaporated under reduced pressure. The residue was
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pressure. The residue was dissolved in tetrahydrofuran
(2 m), triethylamne (17.3 L, 0.124 mmol) and acetyl
chloride (5.3 L, 0.074 mmol) were added, and the
m xture was stirred at room 25 tenperature for 20 mn.
The reaction solution was diluted with saturated

aque@rssisRdbyn hiwdrogen Lanhenal&rsebytd o1, <ﬁ@&atn%§/ethyl

m xture was extracted with ethyl acetate. "The extract
was 2CelFa et 06V @0 ~ahhSadr-ouBhs geisive ulafsatiéssallveds bh Vieriene (8

WasmL BV apebat &k JNdehid %@q@eﬁozpa@%%%@ end Lbe resi gdus)

was purified, 30 ?é silica g col umm chr omat ogr aphy
(meRPARAPELhYT SUadetat 267 T@)b weps/ 98yehn@nd the mixture was

receystald kzatomen f@ hﬁl hracehat ?éahﬁ)iéﬂe:%oltlﬁlghvﬁag h8 1uted
tltle conpoun yi.eld 199 659% .

( u)ia%J( (;@Heo%% sogllgxz hyd:)rog?n(qﬁqbowte rosoéftlon, and
(ZFkhetmlxiufeEhé% Bz} racbe@6wl{ 2i, ethhylJacethtd . Hdhe Bxbhact was
(1H afss%eéi gh ﬁ(t(’fﬁte%brln% f%#]le%x%‘fﬁﬂ émégdrou(sm;'odlum

hk[éhxﬂhﬂ&herﬁﬂe-SQQVéHﬂthBOéWHpHﬁatadCddﬂé&aZé&dﬂéB brédfire and

rld eth 0559 H 0O NN
‘iﬁes P% %ﬁﬁ i A TREparashy
conxmnﬂhinomaétﬁyu:abeeatd%wVeboL%iﬁ9©ofrwﬂnglve the title

2-( henyl dlhyd f

c]pgongj%ln¥i ié%%afﬁer q'duFagLF)ethanamne hydr ochl ori de

and —Nmetlcmﬁmhyﬁrudeo-—H:NMR 6EPGL)3) 28201 (28 @3HI S)7.5 Hz),
.0 , F a1 (2H, 3.

(ot 10t Tty a7y R 38 e
éﬂW‘Héﬂi&Agfﬂﬂ5dz £. 934 Hz) L, 7T 358-5THAL GE3BK (1H,

20 Mgy 79681 - (141, 73) g2H m, 822 (1H, d, J = 7.4 Hz),

neltlng p0|nt 95 196C (recrystalllzed from et hyl

ac eralttendi psopr:opygB etWéf§, (recrystallized from methanol/ethyl

acetate),
MS (ESI+): 301 (M+H),
20 Elemental analysis: for CigH24N,0,
Calculated (%): C, 71.97; H, 8.05; N, 9.33
Found (%): C, 71.82; H, 7.92; N, 9.13.
[0546]
Example 32
25 N-[(2E)-2-(1,2,6,7-tetrahydro-8H-cyclopental[b]furc[3, 2-
dlpyridin-8-ylidene)ethyl]propanamide

[0547]
O
N/U\/
O H
[ ~
N/
30 [0548]

To a mixture of (2E)-2-(1,2,6,7-tetrahydro-8H~
cyclopenta[b] furo[3,2-d]pyridin-8-ylidene)ethanamine (220 mg,
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M5 (ESI+): 322 (MtH), Elenental analysis: for
C19H,9N302 25 Calculated (% : C, 71.01; H, 5.96; N,
13.08 Found (%: C, 70.78; H, 5.91; N, 13.00. [0561]
Exanpl e 37

N-[ 2-(2-ethyl -8, 9-di hydrofuro[ 3, 2-c] pyrazol o[ 1, 5-a] pyr

|3 bao 3001) pronul oot amde (8562] 208, Qo L7 N

a So
2 (2iebhydor@tBamk hjidr of.uro{s3a@dsd propionyl chloride (104 uL,

C] p)ir Q@%Qil} §n@41935_ d!:@olln)él )Qﬁ@pc%% hué@&z%e wggl%lmg‘ed for
andtrlethylamne(134L .

t et rlah%n of trarreacs ian ) salas i anl ded ééélﬁmd @hltbr$@e1rated
( goaguéouso s%ggum&roggg &arbbife&£ Q1R Yon a'?;gldt Eﬁ}e mlxt}&re

m xture was stirred roomtenperature fOf 10 mn

sat HPat B ragtedust Yot vh AFetaken Eap bBHaPettwas dried over

sol uhh@ir fuk0Qoddunas1added and 4N eht XtdH @ vWBSrated under
concentrated under reduced pressure. The residue was

pur FEFEEDPTErF it 3gel the deghAve HidgnBE et dphyy silica gel

(methan /C%EBMét@g&%&ﬁ&eﬁ@i 191Qt1%§x{c915/)eth?1 Qﬁe‘ﬁ%t&h@/loo—-)lO/%)
title cor%oun , yield 969 13) S

10 ognd gSF%%ﬁl%ﬁthT Q%h%2§ﬂf0§§ hqgagg)(§84g1vpsth tjtle

= 7cbmptiynd 3106 mg,3y33142H2)m, 3.35 - 3.52 (2H m,

3.70. - 3.82 (1H, m, 4.69 (2H_t, J = 9.1 Hz), 5.42

(1H PR (CRClg S1 tH19d (3 /794 1) HE) 12 (2BH,2%, @ < =
7. 47Hz)Hz)nebt Bovee B0 nRH, 51 3.453LC00r eenysi)gl BLzediew, t, J
from gt ef.at el gexgne) 2 SI+) 8

El emegtfglXﬂ a)ma?yés OE Bj&l% %B%g gal E‘ul at eg é%”é >6
66. 88, Hyrs7, 37, 7JN5 B84. 621, ROuNd. {QH(1BC, sB6. 76; H,

[ 17él€ing1%oggt [é%5§4164°c (recrystallized from

chloroform/hexane),
Elemental analysis: for CisH;gN20;
Calculated (%): C, 69.74; H, 7.02; N, 10.84
20 Found (%): C, 69.58; H, 6.99; N, 10.85.
[0549]
Example 33
N-[2-(1,6,7,8~tetrahydro-2H-cyclopenta (b] furo[3,2-d]pyridin-8-
yl)ethyl]lpropanamide

25 [0550]
O
N
0 H
| ~
N/
[0551]

To a solution of N-[(2E)-2-(1,2,6,7-tetrahydro-8H-
30 cyclopenta[b]furo[3,2-dlpyridin-8~ylidene)ethyl]propanamide
(65.0 mg, 0.252 mmol) in methanol (1.3 mL) was added

palladium-carbon powder (13 mg), and the mixture was stirred
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25 Exanple 38

N-[ 2- (2-et hyl -8, 9-di hydrof uro[ 3, 2-c] pyrazol o[ 1, 5- a] pyr
idin-1- yl)propyl]propanam de [0565] N OH N -N 201
[0566] In the sane manner as in Exanple 37, the title
compound vvas obt ai ned (yield 86% from

2-(2-et di h f
c] fo?ﬁ’ Zr’f)g% of % I egl %rlﬂfﬂoﬁﬁ? GHEISPRETS ne TR Fatalyst was
pr O@lldilﬂiired @mfhydndd’ehe TH VR @@@l@‘)’a@raie@&ll(@ﬂ reduckd

= 1 i s (2
8%§e(s’2'4é‘}e ?[% §:§é",°pu('%f e bgl?' 6%%:;'2%%1 E%l%
3 4@1x(oﬁ1bljtogn)apfﬁ' X@thyB a@8t{ i hexpne45®5 0> 076) (24, giive the
8 r ned = 7.4 Hz 8.13 -
8. 1?3"tLSC : C&A‘% arl S‘%’g 56“%0?%‘{5‘1 %93’]- 175C .
(re]dir-yERa(CIDCieﬁ &:r omi et 9y, tacktat/el héxané) »oMs 73 (1H, m),
(E81+»7 139@ M*"'}n 15, @—%”@@t @iH af?@' Y§'§9 (2@% q, 3 = 7.7 Hz),
'cul ated (%' 5; 69: N,
13 %)427—%9% By m) C,26/P-6039 H7H7 Bl 4\14813 68, (2H, 0BB7]5- 48
gﬁieb§9h207 91 (1H, s).
2- et 8- rrethylfuro[s 2-c] pyrazol o[ 1, 5-a] pyri di
ﬁQI [0372) et hyl]acet amide [0568] O & KN O 25 [0569]
To gxashdtspn of 2-(2-ethyl -8-net hyIfuro[S 2-
c] pﬁ‘/r azol o[il 5-_a] ?yrl di n-| -yl) et hanam_ne

A1 Gmidr N R e
' n {etgrabydsoftamane (4
[0553]
O
NJk
O H
I AN
15 N/
[0554]

To a sclution of (2E)-2-(1,2,6,7-tetrahydro-8H-

cyclopenta [b] furo[3,2~dlpyridin-8-ylidene)ethanamine (186 mg,

20 0.920 mmol) in pyridine (3.7 mL) was added acetyl chloride
(78.5 puL, 1.10 mmol) under ice-cooling, and the mixture was
stirred for 10 min. The reaction solution was diluted with
saturated agqueous sodium hydrogen carbonate solution, and the
mixture was extracted with ethyl acetate. The extract was

25 dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure and the residue was purified
by silica gel column chromatography (ethyl
acetate/hexane=50/50—100/0). The residue was dissclved in
methanol (1.1 mL)}, palladium-carbon powder (11 mg) was added,

30 and the mixture was stirred at 50°C for 3 hr under a hydrogen
atmosphere. The catalyst was filtered off, and the filtrate

was evapcorated under reduced pressure. The residue was
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m.) was added acetyl chloride (58.3 pL, 0.617 mol)
under ice 30 cooling, and the m xture was stirred at
roomtenperature for 10 mn. A saturated aqueous

sodi um hydrogen carbonate solution (100 L) was added
and the m xture was concentrated under 202 reduced
pressur The si due was ., puri fied b C

Co! T R RO ar BbHF L fet RhorerRye-aeny R
acei@dtex0/A8m45605)0-ando/meepbysgiwd lthzatitr cehbydnd (49.1
acet ate/.h to give the title conmpound (59.7 ny,

yi erf‘%’ /a%a{be)iH-Nl\/R (CDC13) 6: 1.35 (3H, t, J =7.6
Hz) H- NMEO c(H&E:Ia) Sr,125604. 7(33HLH Adm)J E m—a Piz) (112. 80, 1.98

5&31?2 7016 g%i(&lﬁ 9@ 22"2g 514]1 gugo 70 Héz) 7933453 ~(2H,

8 1) ,(ﬁH06d3 333 457, )bz 5®re4 t6ng2poimt : 51@% (1H}2BE) , 7.92
(ref: stsgl'l ized fromethyl |0 acetate/hexane), M
(ES +]§/': 86 (M+H), El enental analysis: for
C16H#3P8302. 1. 2H20 Calculated (%: C, 62.60; H, 7.03;
N, 9 Found (%9: C 62.48; H 7.08; N, 13.74. 15
[OS?OJ Fornul ati on Exanple 1 (1) Conpound obtained in
B afpl e (1-nienylgl, %‘Zélh&'ééf)%%@ (86 30e fjimidayo Bborarst Ay eHdin-8-
35 ngtgglgglgetgﬁggél n 3.0 g (5 Mgnesiumstearate
A m xture of the conpound (10.0 g) obtained in
h%'f’é]l | act ose (60.0 g) and cornstarch (35.0 @)
| s granul ated using 10 wt % aqueous gel atin sol ution
(30 ni) (3.0 g s gelatin) by 25 passing a 1 mm nesh
OC and sieved again. The obtained
ed wi th magnesi um stearate (2.0 Q)
conpressed. The obtai ned core
ed wth a sugar coating using an
aqueous suspension of saccharose, titanium dioxide,
taI ﬁ 5%3 gum arabic. The coated 30 tablets are gl azed
swax to give 1000 coated tablets. [0571]
To a solution (5 mL) of (7-phenyl-1,2-dihydrofurol[2,3~

e]imidazé[l,2—a]pyridin*8—yl)acetonitrile (17.0 mg, 0.062
mmol) in 2M ammonia/ethanol was added Raney cobalt (500 mg),
and the mixture was stirred at room temperature for 2.5 hr

20 under a hydrogen atmosphere. The catalyst was filtered through
celite, and the filtrate was concentrated under reduced
pressure. The residue was dissolved in tetrahydrofuran (2 ml),
triethylamine (17.3 pL, 0.124 mmol) and acetyl chloride (5.3 pL,
0.074 mmol) were added, and the mixture was stirred at room

25 temperature for 20 min. The reaction solution was diluted with
saturated aqueous sodium hydrogen carbonate solution, and the
mixture was extracted with ethyl acetate. The extract was
dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure and the residue was purified

30 by silica gel column chromatography (methanol/ethyl
acetate=0/100—>10/90) and recrystallization (ethyl
acetate/hexane) to give the title compound (12.8 mg, yield
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Formul ati on Exanple 2 (1) Conpound obtai ned in Exanpl e
110.0 g (2) Lactose 70.0 g 3s (3) Cornstarch 50.0 g
203 (4) Soluble starch 7.0 g (5) Magnesium stearate

3.0 g The conpound (10.0 g) obtained in Exanple 1 and
magnesi um stearate (3.0 g) are granul ated using

aqug gUS sol uble starch s solution (70 M) (7.0 g as

sol ubf‘e starch), dried and nmixed wth |actose (70.0

) HhaiMBOK BIEtIa) o (580 0(31),. sThe3 sBixtud &1 g 4Hcompr 8s9ed(2H
to give 1Q0 bl gt 7 Expe nt al le,l

i 0 %E|§t0%l% %%ceth? %%ﬁd?ng |n%|g|$%ry%testa?¥)g)f6196
Pr epaitatd-od of 2-CHBzhMel -R? cel | X0 4Pr e®si AgShumah 75 (2H, m).
n?I 'n 1 receptors A cDNA fragnent (SEQ ID NO 1)
encod| full-length of human nelatonin 1 receptors
(huﬁﬁﬁn 13Peceptors) was is incorporated into

expge 0y Qx Qﬁﬂ% O P KKQh -
BloghﬁﬁygloMégg'cha CQ%%ﬁkég(é?E!p 2%ipgég philiin1
19943) %Wéﬂ%eﬁﬂnaém d pAKKO hMel R7 for ani nal cel |
expggssdion. CHO dhfr-cells (ATCC, #CRL-9096) were

plated at a congentration of 0.3 x 106 cells/dish in

a 6 cmculture djsh 20 (Becton D ckinson), and

cul t prs r%e.conditions of 37C, 5% 002 for 48

i sing Cell phect Transfection Kit

gAner am. /#2' 768-01) . The transfected cells were
Ul tured i Dul becco's nodi fi ed Eagl e nedi um ( DVEM

(Sigma, #D6046) 25 containing 10% di al yzed FBS

( Bi powsd], #S180D), | x Non- Essential Am no Acid

(I'nvitrogen,, #11140-050) and.5
(lnvitro Bn P TE9s 0T ?ﬁﬁ%, agnﬁngﬁgm%t?l’I|%8n¥¥F%e(xm@0und
st abdy atplessediehe pasmirdngene- pasms]ewe@t—éﬂbycayofaron 2-
o e T B BTGV S amtds oBRAR Ry e
2- [ 4@51ic kodpsmEldat oni n was sel ect ed fron1the obtalned
ClONBYMR (cDC1s) 8: 1.78 (3H, s), 3.06 (28, t, J = 7.1 Hz), 3.28
- 3.38 (2H, m), 3.57 (2H, t, § = 9.1 Hz), 4.76 (2H, t, T = 9.1
Hz), 5.43 (1H, brs), 6.48 (1H, d, J = 7.4 Hz), 7.35 - 7.51 (3H,
20 m), 7.65 - 7.73 (2H, m), 8.22 (1H, d, J = 7.4 Hz),
melting point: 195 - 196°C (recrystallized from ethyl
acetate/diisopropyl ether),
MS (ESI+): 322 (M+H),
Elemental analysis: for CigHigN30O;
25 Calculated (%): C, 71.01; H, 5.96; N, 13.08
Found (%): C, 70.78; H, 5.91; N, 13.00.
[0561]
* Example 37
N-{2-(2-ethyl-8,9-dihydrofuro[3,2-clpyrazolo[l,5-alpyridin-1-
30 yl)propyllacetamide
[0562]
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[0573] (2) Preparation of CHO hMI2 cells expressing
human nelatonin 2 receptors 35 A cDNA fragnent (SEQ

ID NO 2) encoding full-length of 204 human nel at oni n

2 receptors (human MIz receptors) was i ncorporated

into expression vector pCW-Script (Stratagene,

#212220) to givg the plasmd that was pCW-hunman Mr2
receptors expr@ssion vector for animl cell

[ cells s (ATCC, #CCL-61) were plated
at @ e.gon enttation of 1.5 x 105 cells/cnz in a 6

€ AHI TECHNO GLASS), and cul tured under
’NtNons of 37C, 5% CQ2 for 24 hr. For gene
transfection, solution obtained by bl endi ng pCW-human
MI2 receptors expression vector (1.9 g),

Li po®=&3lam ne zo Transf ecti on Reagent (I nvitrogen,
#18324- ) 5 ( i3U

Eagl e ( Nég :%%f%ﬁb%éﬁg%a NBO HEE§§%Q§H§Bf&43¥3 gL
rea@i@mﬁ@z&ﬁoEbcﬁnaﬂéwpﬂéilah}rélfkﬁopﬁg hﬁml\nﬁs 1Hdged of8l
t he I e T t rangf I I

cul tur ed%lnﬁ {\Eﬁﬁznggg%ﬂirﬁecoﬁ? g\ é}lﬁn% ?%%/o%%é%?({ﬁfe/&rghydmfuran
Teckhailogyps 1@%%@@@/@?&@@1&%69 HI(;GPBEEE mmol) under

#1043)a0caRbgt NECehE dil:Rerthals sstably LXpE&sSeehpbhgure
pl asm d gene” was sel ected. By a receptor binding

ass&9r udi Agn2- E“lisff‘}rqt@éoﬁ%?%ﬂ“@nFﬁdl‘@—l@yﬁﬁ)ﬂ%%é‘lalrb‘i’?%

§9O§6Iukf%ﬂe?1éd %L?'Q&%'Hﬁd%ﬁ g%&:k%élkliﬂﬂ%%nﬁggtéHHchﬂﬁgted

selected fromthe obtai ned clones g ﬂ 1

Pr ePafe#t F6AUETY CEPFETLEE- mERdrigTd dpe ara% HE o fié(rézlc%ﬂlca ge

(CHQ vkl BKr@Mc Glﬂg)%f?_%r@etﬁbﬂ@i/}ét% Pr £&sdafg=b o dids) to
rs

and MI2 recepto |LR7 and 2 cells were

pl aBBYF (engl 2 EErPPEt dry 2 (Rimnd 44 700089) under the
condi-tnivanscdl,l & 1029ce|1| 3/82@@@ lfﬂ,\/fla@k.(3ﬂihesx:,el2l.39 (2H,

were gro o._conf | ec ve by .t
£o1 Bow ﬁ\gmnét%d S8 he- %@d.%’?ﬁ hﬁ/ep%(%*ndm)' 3.70
CHO-hME2, (VEMm®) ,cantai mmgt10%=Fl381ami) 5.42 (1H, brs), 6.39

II / 00, ng/
endticit as 50 Sfect 16 TRE naum | of TGO T2, The

nedm@mM@Spdmtcarl@ed, mﬁ:s Merre stashieeddt free anhtyh

acetate/hexane),

20 MS (ESI+): 288 (M+H),

Elemental analysis: for CigH2iN3O;
Calculated (%): C, 66.88; H, 7.37; N, 14.62
Found (%): C, 66.76; H, 7.17; N, 14.65.
[0564]
25 Example 38
N-[2-(2-ethyl-8, 9-dihydrofuro(3,2-c]pyrazolo{l, 5-alpyridin-1-

yl)propyl]propanamide
[0565]
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200 nL of EDTA/ PBS(-), 200 nlL of EDTA/PBS(-) was

further added, and the cells were stood still at room
tenperature for 20 min until they were rel eased. The
cells were recovered in 3s four 50 nL tubes (Becton

Di cki nson, #352070), and centrifuged 205 at 1,500 rpm
for 10 mn at 4C using a | ow speed cooling centrifuge
(Hitachi, CF7D2) . The supernatant was di scarded, the
pel fe6s1i n the four tubes were suspended in 10 nL of

PBS ndco i ne inonetue n DO cki.nson
#52070) s BN AUV Ve TUPERBLSent FPugad 4 compound
1, 563 pptrairmd 19ipich &) 4Gm aﬁﬁdZth@}dean@dlyplebf@tcs[B,Z*

bt a L S B R Ok BRP o Ga T P b Pthnic
Comhe’ldél@%che) pH 7. 4]. The cel | suspension was
mgggﬁﬂazﬁﬁxlci“ém b@g _ p"&yt R g Eggle%' 128N ale ey, m)

The Dbt ai'fe nogenat & was
cerﬁ +03f Ugédli( 2(2@100m>rp3‘ﬁ180102ﬁt g, 4CF Ushnitgla Bekb speed? <2H
coglyi ng 66Nt ry fgesy The  SUPLINat gat (MaS zecp\@redwﬁ
an uItracentrlfugatlon f ube and uItracen rifuged
10402000 - PP 160PRsh, ®8P (Eing-ad Tl triaBeht r§figge 8-18 (1H,
(Bggkman, L-90K) . To the obtained pellets was 15
added a suspendi ng buffer [50 mM Tris-HCL, 1 nmM EDTA,
Pr gted&deg painithi 168 Campietieecrogtre)lizpd frmog] ethnd t he
peld Ricst¥pisantyspended by pipetting. The protein
concentration of this suspension was neasured,

di IMi 650 2 Mg W H)g give cellular  nenbrane
fsr %tdm@ﬂs?pfan@@@sbyblﬂaz gnelnﬁg@gl\/ﬂ cel l er Thg 20
menbr.an ractions r i spensed to t ubes
(Epcﬁéﬁ&g???‘f ‘ﬁéésﬁi\%%.-gée)%y fg 1|c?‘r§§erved in a
freezed (%800, andeused 7051.aNi [I]BIlEFEg. assay. Protein
was tified wusing BCA protein assay kit (Pierce)
W%ég as the standard. [0575] 25 (4) Preparation
of Eranbian® fraction suspensi on I medi ately before

158 Eh5e TSR 8 05 R DT s

di [wit)edh?DFda@tdmmi¢ h assay buffer (50 MM Tris-HCL, pH
7 7) 50576] 30 (5) Preparation of 2-[1251]

mel8 tonin sglution 2 [1251] | odonel at oni n

(# EX236, Perkingl ner) was dil uted

25 [0569]

To a solution of 2-(2-ethyl-8-methylfuro[3,2-
clpyrazolo[l,5-alpyridin~1~yl)ethanamine (100 mg, 0.411 mmol)
and triethylamine (85.9 pL, 0.616 mmol) in tetrahydrofuran (4
mL) was added acetyl chloride (58.3 pL, 0.617 mmol) under ice-

30 cooling, and the mixture was stirred at room temperature for

10 min. A saturated aqueous sodium hydrogen carbonate sclution

(100 pL) was added and the mixture was concentrated under
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with the assay buffer to 400 pMfor MI1 and 1 nM for

Mr2. [0577] (6) Binding reaction 35 The assay buffer

(80 L) of the above-nentioned (4) was 206 added to

each well of a 96-well plate (type 3363, Corning).

Then, a test conpound (conpound solution diluted with
DMbO to 200-fold of the fjnal measur_emsgt .
cont¥Htaat PERISUREs adfed®Byiue vES BRI GFAONES ASe 9¢1
addf‘f_sil&r@l %ﬁﬁ&ti%%gk:/la@ﬁ td(laﬁélt@ﬁ@d/_e%pd:wt%teeoézfms/95) and
section, .and, ) 0 atonin solution | Y s

di |ﬁ‘°t%fdf5\ﬁa5ﬂlﬁ\%6nt 5106 r@fe\?\%%e/g‘&é%l&e)t ot°e8§:}ﬁe e tifle

t heconp@usgechd it mbi, ndigigh cowtrol section by 2 L. Then,
the,  nenbrane fraction suspension (100 L) ed

o BN (ot atont ot Lol Bt br dr bufe 1090 PHECS), 2,50
abov&t,ment Toned 8 By) waks. s@dded, tap To=each Hael 12.99 (2H, t, J
nmenti.pne boye, by 20.l,,.and i ndi ng.,r i O s
car?igg) %ﬁ?’a' 5C bSrd_Z(.2 ’hIP)a’l %’ggm(%?’o%q%f f?‘IBX{?TE((S:IW
Bi o$2iaker) , VB BB O24) .d] G578] -4 (¥3)) ,Measur enent 15 Usi ng

a cell _.harvester er ki r).. the bindi reaction
m xXE e PnPREEH V%EI &ﬁﬁgxgg—rﬁp?llﬁl‘z& e?%él% <Ry !

ts ansdtertedtlexaned st reated (i nmersed in 50 MM Tris, pH
7. Tyd N dvan iLter plate (UniFilter GF/ C

Pelrlﬁ%J nﬁsﬁe:/)' faeﬁ% (&FH'tered. After filtration, the

pl akkenmgasahagirld’sd st | fass Cnith 28 1t B&Oassay buffer, and

dri eth 1 Ber yar: €426, dor 42 MoDr NIDI .60 25 L of a
liquid scintillator (McroScint 0, PerkinEl nmer) was
add&elnco (@aehCmed?- 48f Hhe -PBFther I5-dfe after drying,
andpgdygyy | um nescence of scintillator was neasured by
Top&ount Perki nEl mer) for 1 mn. 25 Specific binding
i s Bowwlgéiebt®a@deby subtracting nonspecific

bi ndi n@drbethd e thehad B rdbRgie The bi ndbng g
inhibitory activity of the test conmpound i s shown by
t he(#atiaGto8¢ t he val ue obtained by subfPaltd ng the
nmeasyy eeaktyadiie when the test conpound.was added
fromthe total binding, to 30 the speci fizc bi ndi ng.
The (Horsd@hd  concent rati on (1C50 val ue) >shdi ng 50%
of bindiaRgek it bitkaryt@cti vity was cal cubat ed from

A mixture of the compound (10.0 g) obtained in Example 1,
lactose (60.0 g) and cornstarch (35.0 g) is granulated using
10 wt% aqueous gelatin solution (30 mL) (3.0 g as gelatin) by
25 passing a 1 mm mesh sieve, dried at 40°C and sieved again. The
obtained granules are mixed with magnesium stearate (2.0 g)
and the mixture is compressed. The obtained core tablets are
coated with a sugar coating using an aqueous suspension of
saccharose, titanium dioxide, talc and gum arabic. The coated
30 tablets are glazed with beeswax to give 1000 coated tablets.
[0571]

Formulation Example 2

(1) Compound obtained in Example 1 10.0 ¢
(2) Lactose 70.0 g
35 (3) Cormstarch 50.0 g
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t he dose reaction curve. [0579] The binding inhibitory
activity of the conpound of as Exanples 2, 3, 4, 5, 6,

7, 8 9, 10, 11, 12, 13, 14, 15, 16, 207 17, 19, 20,

22, 23, 25, 26, 29, 30, 31, 35, 36, 37, 38 and 39 was
not nore than 100 nM as 1C5Q value for MIl1. The

bi ndi ng, i.nhi bitory activity of the conpound of

Exatpl %‘é’lf{ol%,st?,rcﬁ, 5 6, 7, 8 9, 10, 'rlb,glz, 13,

14, (4p Malfiesidn bEea?dse 22, 23, 25, 29, 39,0 31, 35, 36,

37, 38 a 39 was_no re .than .10Q nM.as | val.u .
for Mr2. %‘E‘FO%%?ﬂou?ﬁi gld;%plgi) c%atl’a&r?elgsl%a%g p%()l A Fagnesiun
appkteatdten (N g2006e 332647atéd lusdniynadegpan, st hile starch
cont ent.s of i ch e, ncar t.ed rei .
ereraras a8 ate 4R EL BT aner el Rl P gty mies

t hewfor malcaps®© (700 gRENCCEZYmsNI<hR750.0 A)1 RAe(hjxture is

Xe Xd ~Xh- X : [ is a hydrocarbon grou
cgmrPall}éI%se tzgjlée\ggs dl‘a’tgblgis g P

optro y having s tuent(s), amino optionally
havi@g7dubstituent(s), hydroxy optionally having a

subgfid uent . of al;&si_grpcycl ic group optionally having
to substituent(s), I's a hydrogen atomor a
hy drebzirdren YRt coppiwHaldl ynhbAitegy Sefdstituent (s),

R3 i$) & aypdrogen atompo-aMiakeoed 1at eihr &NYYr K& PAB1atonin

group optionally having substituent(s), am no
opt LorrddPfoRavi ng is substituent(s), hydroxy

opti onal lpy -Bay i @ gResUPEIH W8M0:0M) encoding full-length of
human melatonin 1 receptors (human MT; receptors) was

15 incorporated into expression vector pAKKO-111H (former name
PpAKKO1.11H; Biochim Biophys Acta. Vol. 1219(2), pp. 251-259,
1994) to give plasmid pAKKO-hMelR7 for animal cell expression.
CHO/dhfr-cells (ATCC, #CRL-9096) were plated at a
concentration of 0.3 x 10° cells/dish in a 6 cm culture dish

20 (Becton Dickinson), and cultured under the conditions of 37°C,
5% CO, for 48 hr. The cells were transfected with pAKKO-hMelR7
plasmid DNA (5 pug) using Cellphect Transfection Kit (Amersham,
#27-9268-01). The transfected cells were cultured in
Dulbecco’s modified Eagle medium (DMEM) (Sigma, #D6046)

25 containing 10% dialyzed FBS (Biowest, #5180D), 1x Non-
Essential Amino Acid (Invitrogen, #11140-050) and 50 pg/mL
Gentamycin (Invitrogen, #15750-060), and the cell line that
stably expressed the plasmid gene was selected. By a receptor
binding assay using 2-['%°I] Iodomelatonin, CHO-hMelR7 cell line

30 showing specific binding of 2-['°I] Iodomelatonin was selected
from the obtained clones.

[0573]
(2) Preparation of CHO-hMT2 cells expressing human melatonin 2
receptors

35 A cDNA fragment (SEQ ID NO: 2) encoding full-length of
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nmercapto optionally having a substituent, Xa, Xb, Xc,

Xd and Xe are each a carbon atomor a nitrogen atom

mis 0, 1 or 2, 20 ring Ais a 5-nenbered ring

optionally having substituent(s), ring Bis a

6- menber ed ring optional 'y having substituent(s),

ring Cis a menbered rin tionally havin

subgt‘lf‘acrhé‘ﬁ%%*s‘jmn andeFP LT ﬁ’g‘i"?nb%??d rSFe%t%’gﬁbl‘”%s

bOﬂﬂncdﬁ@oBéB&dCkﬂianxﬁﬁﬁkﬁioﬁn€9dﬂbrXbCM@GSchﬁta{&irXEa@éhe,

anl ogen atom a three of Xb , .xd

Pna Y B BemeeRgl oL e thaappay iR s8eprors

corrpxapmfmks@fm C\l'eajﬂ’dslrlfoﬂ\hzeﬁmam tdle erprysdiencomHosKingells
rin rin is i,ng.represente 5

bfl t%’g# ?g,u =<61) 258 re P oagtegaagﬁ%e c%\n%\entr%tlglﬁl V%q g >g 10

eacheme iirs aa$ welfli pédte n(PcslAaErﬁEI:Hw BLASHe and cultured

f c rei j 1- 6 I

opt |t§ %f}lﬁ]dogﬁb%f 3e]u€'n5%s;:(,§2 g@ 6 Zi(a:lycﬁy oal ¥ygene

opt toaraslﬂeythaw regplus iidys takttaéneq 9y, bGndirgl kEHythuman MT2

opt i onal

| h b
opt i %%eéitl g}\cll I s?.ggzx% Ic% 3:23%3 FCGLJ.pOfaC¥ mine

rng su am-no optionally
havnfneglss‘iebsmm Reeiges) . (Iyidrodere d¢oAPOAHTd 20f (€l al mLl, and

m%ﬂfﬁuﬁ&hg‘e& ydy 0980, algm. ogmmg_ m@dmwblgma, MB042)

opt i on aving su st I tuent (s he conpound o
cl ai(A3 18 uMermCh rR3ctsna ahydo@gmmaemhme fox T wgn was

alk¥hdé&”ﬂ O@ﬁé'é@ﬂigvbgg 5Héb§éli'Je@ﬁésarangfea%ﬁﬁ cells were

conpound of claim1l, wherein mis 1. 7. The conpound
of erhiuRed, inHERERdE MR FORRENENS 1ﬁén%%’>‘r edif2oTeghmglogy)

pt Lonaddoy b %%t%l@ @HBed ) ti4ent ) Seén%ciﬁﬁg £d1QM e that
hal ogen atom rocar bon group opt| onal |y "havin

sub$§ @Q%ﬁaﬁngﬁss ith® Q&ﬁﬁﬁ%ﬁag?%ﬁ w§§l§ﬁ}ected. By a receptor
subgthdiuRNEESAy using 2-['*°I] Iodomelatonin, CHO-hMT2 cell line

showing specific binding of 2-{*?°I] Iodomelatonin was selected
from the obtained clones.
20 [0574]
(3) Preparation of cellular membrane fraction of CHO cell
(CHO-hMelR7 and CHO-hMT2) stably expressing human MT; and MT;
receptors
CHO-hMelR7 and CHO-hMT2 cells were plated using
25 Cellfactory (Nunc, #170009) under the conditions of 1 x 108
cells/2000 mL/flask. The cells were grown to confluent, and
recovered by the following method. As the medium for CHO-
hMelR7 and CHO-hMT2, MEM o containing 10% FBS and
penicillin/streptomycin was used. 300 ng/mL of geneticin was
30 added to the medium for CHO-hMT2.
The medium was discarded, cells were washed twice with
200 mL of EDTA/PBS(~), 200 mL of EDTA/PBS(-) was further
added, and the cells were stood still at room temperature for
20 min until they were released. The cells were recovered in

35 four 50 mL tubes (Becton Dickinson, #352070), and centrifuged
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hydroxy optionally having a substituent and nercapto
optionally having a substituent. 25 8. The conpound of
claim1, wherein ring Bis a 6-nenbered ring

optionally having 1 or 2 substituents selected froma
hal ogen atom a hydrocarbon group optionally having

210 substituent(s), amno optionally having

sub’t it GeRt forh%rn&xyaépf CoRat1Yy aha9Y ripegd cooling
subsdritiriende a(midtaemz,apimnz ppt irasaddperhavamg was discarded,
subtltu ound of claim./1, wherei

o PR Lo kbt St PG G5eF ofate Rt g Cr mr o5
SubBEKS (t l)lenéirsj Sﬁlnbﬁ:ﬁﬁd ifor ofre arutkal(Bgetrorabonkimson, #352070) .

h ocarb n_group_.optiaonall g u ituent (s .
h%glﬁ oXy' og |egnal If/ tahvernCen 54 gfe?t%teﬁt’gghdrpm %b®do min at
heter:ocmd |t@egbmm@|a1t p@DBiﬂswaﬁNIS’ﬂgpéﬂ@éd linent 45 )af ice-

10 10 ound I al

?Oleés oa?k ocl)’mg{l\rl\‘ﬁ]%15 or’ mono- %EE% rbrotease
aI k;yrﬂalbung; G%.’r_hpllsta ﬁscd:thegerpfaﬂom R3hescal hydspgesion was

I : A e
! BiBloetdedt & Bhhes iRprh | Sosbecbi Mbraobls Poy o 20,000 zpm

rq n@0183|055@m utiBelbEitiat peé ch@ogendier edsr tﬁrgtrirfuggdda,é)oo

ne Lian [1y hayi
cerEbod i (30 BuaSaniae BB S LRREng AL G,
hal @g@ﬁrnatz@famﬁsrewaer@g- B0 cye [udhrgAntapadugd)iags t ta}e)e and
ar ' | avyj - t.oNs; is
o tERR et B ot i, SOMRICR R 281D
Ckl%ﬁtqﬁce%FﬁﬂfUKQ i%qumﬁn NL— %Qﬁ To the obtained pellets was

P&[éﬁd@% g- £&JB@%HQB§f6ﬂf%e% cipwaEol 9ldb15- a] RY rHrAN- brotease

yl)eth I acet am de,
N- [ EPiBpRyorplot i Hw#léf urlf 331 c13 &B6I BR . FSaypvR
I di fudpenitbd Bt bybieestaAM 8 protein concentration of this

suspension was measured, diluted to 2 mg/mL to give cellular
membrane fractions of CHO-hMelR7 and CHO-hMTZ2 cells. The
20 membrane fractions were dispensed to 1.5 mL tubes (Eppendortf,
#0030120.086) by 100 ulL, preserved in a freezer
(-80°C) and used for a binding assay. Protein was quantified
using BCA protein assay kit (Pierce) with BSA as the standard.
[0575]
25 (4) Preparation of membrane fraction suspension
Immediately before use, the membrane fractions of CHO-
hMelR7 and CHO-hMT2 cells of the above-mentioned (3) were
diluted 20~fold with assay buffer (50 mM Tris-HCl, pH 7.7).
[0576]
30 (5) Preparation of 2-['°I] Iodomelatonin solution
2-[**°T] TIodomelatonin (#NEX236, PerkinElmer) was diluted
with the assay buffer to 400 pM for MT; and 1 nM for MT,.
[0577]
(6) Binding reaction

35 The assay buffer (80 plL) of the above-menticned (4) was

206



N-[ 2-(2-ethyl -8, 9-di hydrofuro[ 3, 2-c] pyrazol o[ 1, 5-a] pyr

idin-1- yl) ethyl] propanam de,

N-[ 2- (2- et hyl - B, 9- di hydr of ur o[ 3, 2- c] pyrazol o[ 1, 5- a] py

ridin-1- 35 yl)ethyl]acetam de, 211

N-{2-[2-(trifluoronethyl)-8,9-dihydrofuro[3, 2-c]pyrazo

lo[1,5- a]pyridin-1l-yl]ethyl}acetam de, )

N (e, 82 gt eethiifdPo? SHETY e PopERt GYAT T tH%T 2 8E BT -

rNI- dl’ZHé'nB' aYtdstetbybd@tet(@phslfinds solution diluted with DMSO to

N ety s shay F o nen s et CRSTALILL A G 2k oy

N-[24.7- pheay br | pgsodiBY difddr ob 2eakrelib i daz ehd, 2o@fippinding

idin-8- yl) ethyl]acetam de, . . :

N [@r(tzpé he#RAo8; o2t MyYdr Of (03 ol By rasot BT e s &7

{\ll_?%irl'(ug:edl\ﬁi’?ﬂ )é)ﬁgbgidha.gﬁtfﬂm deys BHded to each well of the
-(2-ethyl -8, 9-di rofurof 3, 2-c] pyrazol o] 1, 5- yr

| dIHPDRGH BTGRP RGBT O, S A s € Bhor dOF™ 191 A

pL oftnitga0é fhetconpsu@dnefos! @om AL) wbs d3ded 2-['*°I]

p ceutjcal conpositiaon_conprisi t. oygo

Ol AR Sor &7 Sar B Fhereste TR ST BAGr Smrgut e ot €0

eON@0si WwedD wdntaébaéd dkdvewby D ips, aan?@ behdtmgniraaction was

recept qr .agoni st = Ih har maceut.i cal . co b4 on
of %%dfilﬁdl It |8R;1t15§° ng' Bgélérn% nf%rmltcﬁgmb)?eorgﬁgﬁg%@ or
t r eBtasbakeofM HRe€p4di sorder. 25 16. A conpound
repfaﬁﬁqted by the formula --- 3 (CH2)m\NH O A Rz
Xe, -, I (C Xd;-Xb-Xa Xc wherein R2 is a hydrogen
at ofii JoMeashyfredtar bon group optionally having

substitugni(s), <391 R dvSsfehYHRUSAEAAT), andalidgeny
atom a hydrocarbon group
reaction mixture in each well of the 96-well plate was

transferred to a treated (immersed in 50 mM Tris, pH 7.7 in

advance) filter plate (UniFilter GF/C, PerkinElmer) and

filtered. After filtration, the plate was washed 4 times with
20 the assay buffer, and dried in a dryer (42°C) for 2 hr or more.

25 uL of a liquid scintillator (MicroScint O, PerkinElmer) was
added to each well of the filter plate after drying, and the
luminescence of scintillator was measured by TopCount
(PerkinElmer) for 1 min.

25 Specific binding is a value obtained by subtracting
nonspecific binding from the total binding. The binding
inhibitory activity of the test compound is shown by the ratio
of the value obtained by subtracting the measurement value
when the test compound was added from the total binding, to

30 the specific binding. The compound concentration (ICsp value)
showing 50% of binding inhibitory activity was calculated from
the dose reaction curve.

[0579]
The binding inhibitory activity of the compound of
35 Examples 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
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optionally having substituent(s), amno optionally

having 212 substituent(s), hydroxy optionally having

a substituent or nercapto optionally having a
substituent, Xa, Xb, Xc, Xd and Xe are each a carbon
atomor a nitrogen atom s mis O, 1 or 2, ring Ais

a 5-nmenbered ring optionally having substituent(s%

ri ng’B 4% a06-afenBér e r FRg opt iPdnafty Ravitg 37 8 and 39
subgdd tieenhésd ,thahi DO GM SsarGy eiTher ecr MTAg

i nol o b3HE BB gt Bang, sy Aot 4tel b BBt

Xb, ExXgnp1¥d and Xe,i 8, asnid,r agen, at,omo, and &, lléast4, 15, 16,

B £ RBr et T 19 ke B 1o Eonpound of chEl APLYaF not

a sadite tthenenf0 oM as J:edralget her @0t. f or produci ng an
agegésogoar the prophylaxis or treatnment of sleep

dis er. 213 SEQUENCE LI STI NG <110> TAKEDA
PHARVACEUR L €A prCOVRPANY: LsMbIER onl 200 IFRIECYICING 2006-332647

. AN Ol .<130> < >
R R S PSR b e
«@ 1Hercli@b8 bx22EF=rPhfe <213> Honb sapi ens <400> 1
at gcagggoa aeggoagogo got goccaac gootcccagc oogtgctccg
cggggacggc 60 gcgcggecct cgtggectgge gtccgecctg
gcctgegtce tcatcttcac catcgtggtg 120 gacatcctgg
gcaacctcct ggtcatcctg tcggtgtatc ggaacaagaa gctcaggaac
180 gcaggaaaca tctttgtggt gagcttagcg gtggcagacc
tggtggtggec catttatccg 240 tacccgttgg tgctgatgtc
gatatttaac aacgggtgga acctgggcta tctgcactgc 300
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caagtcagtg ggttcctgat gggcctgagc gtcatcggct ccatattcaa
cat caccggc 360 atcgccatca accgctactg ctacatctgc
cacagtctca agtacgacaa actgtacagc 420 agcaagaact
ccctctgcta cgtgctcctc atatggctcc tgacgctggc ggccgtcctg
480 cccaacctcc gtgcagggac tctocagtac gaccogagga
tctactcgtg caccttcgcc 540 c? tca gctccgcota
caccatcgcc gtggtggttt tccacttccCt cgtcccoatg 600
atcatagtca tcttctgtta cctgagaata tggatcctgg ttctccaggt

cagacagagy, 660, .9102aac0L0, AosaCagAGy £aaact gaaa

coacaggac cagga gtcatcatg tttgtggttt
ttgtcctttt tgccatttgc ggctcctc tgaacttcat tggcctggcc
780 gt gggret cl@nameccgotag catggtgect aggatcccag

agt ngt t tggCcagiN"84(R' t act acatgg catatttaaa
cagetfcht c datgccatt d,t at acgggct act gaaccaa 900

aatttya .ajgaat acag gagaattata gtgtccctct gtacagccag
got gttt é@ gt ggacagct ctaacgacgt ggccgat agg

gtt aaatgfa &dccgtctcc actgatgacc 1020 aacaat aat g
tagtaaaggt ggactccgtt taa 1053 <210> 2 <211> 1089
<212> DNA <213> Honp sapi ens <400> 2 atgtcagaga
acg¥Re¥&dft cgccaact gc tgcgaggcgg gogggt ggge agt gcgoccg
60 rOGQt gH KL -HH95 GF6AY QFAGRETOPhalvGEa0YAEEE tuent (s),
ctcgacctcc ctg tggct_lZO ccagcgct gt ccg& gtgct,
cat@@%%@@th%‘t%gé'g Y4 e §Re gt Y cdate thd 8 y gptionally
gigﬁéﬁﬂﬂgfb gﬁ%?ﬂi%hfﬁfld}a@fﬁgﬁéﬁﬁtyélﬁfgﬁﬁﬁéﬁgﬁﬁﬁﬂnﬁaaaytEaving
gtic 9 agtctggca ggctgacct ggtggtggcec
ﬂ%cfﬁﬁ%%&Pe%Eﬁﬂgctaat cctcgtggeec 300 atcttctatg
acgectiggg cneiroggg 3gas gags antdicaaaggce gagag Copatibhgl fatigving
360 %%ggptga% tcatcggctc tgtcttcaat atcactgtca

t cgt a4 G%Vactgc 420 tacatctgcc acagcat gge

ct artaecgahwairobas cggm, gat ggoaeac atatt Gt ggacod8bon group
atctgcctca,tctqggctcct, catcgtggtg gccttqgctgc ccaacttc
ot BRaTes KAt e et agtasE Hrc ehe e s P AT e gLy
ac cstloaticaeagaocgbeatp:paopt aghslcl 6 06vimr ggeghsaiguent or

t ggt ggt.cat ccacttcctc ct.ccctat tgtc cttctgctac
668mg%FﬁE803?%c”ﬁ%%YégFaﬁﬁ ac?%%gggg%g%bcaggaaag
ccadgc cagaXgagtnggdt X 22@ etgitct gaagen cdaygcgaca tnitrogen

gcgg?ggttt ctaaccatgt ttgtggtgtt tgtgatottt 780
gccafct'gct gggctocact taactgcatc ggcctcgctg tggccatcaa

Cccmchaghal8¢02,atggCtCCCC agat ccctga ggggctattt
Q{CEE% %Pﬁsa§t§iﬁéh99§e&tfihgtss%%bﬁ§39¥ ﬁgyﬁﬂacgﬁﬁgkituent(s),

atgccattgf ctatgggctc ttgadccaaa acitccgcag ggaat acaag

960ringFatiect ci-meghered tHigogantivaddy atingcagpgtituent (s),
aagf‘lrgftd (:"Lscéaigg[%ﬁ@gfeci[%gg optionally having substituent(s),

and

is a single bond or a double bond,
25 provided at least one of Xb, Xc, Xd and Xe is a nitrogen atom
and at least three of Xa, Xb, Xc, Xd and Xe are carbon atoms,

or a salt thereof.

2. The compound of claim 1, wherein the tricycle consisting of

30 ring A, ring B and ring C is a ring represented by the formula
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cacgcggagg ggot goagag cccagctcca cccatcattg gtgtgcagca
ccaggcagat 1080 gotototag 1089 -2

10

15

20

25

wherein each symbol is as defined in claim 1.

3. The compound of claim 1, wherein R' is C;_¢ alkyl optionally
having substituent(s), Csz-¢ cycloalkyl optionally having
substituent(s), Cys alkenyl opticnally having substituent(s),
Ce-10 aryl optionally having substituent(s) or amino optionally

having substituent(s).

4. The compound of claim 1, wherein R® is a hydrogen atom or

Ci-¢ alkyl optionally having substituent(s).

5. The compound of claim 1, wherein R® is a hydrogen atom or

Ci-¢ alkyl optionally having substituent(s).

6. The compound of claim 1, wherein m is 1.

7. The compound of claim 1, wherein ring A is a S5-membered
ring optionally having 1 or 2 substituents selected from a
halogen atom, a hydrocarbon group optionally having
substituent(s), amino optionally having substituent(s),
hydroxy optionally having a substituent and mercapto

optionally having a substituent.

8. The compound of claim 1, wherein ring B is a 6-membered
ring optionally having 1 or 2 substituents selected from a

halogen atom, a hydrocarbon group optionally having
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substituent (s), amino optionally having substituent(s),

hydroxy optionally having a substituent and mercapto

optionally having a substituent.

9. The compound of claim 1, wherein ring C is a S-membered

ring optionally having 1 or 2 substituents selected from a

halogen atom, a hydrocarbon group optionally having

substituent (s), hydroxy optionally having a substituent and a

heterocyclic group optionally having substituent(s).

10. The compound of claim 1, wherein R' is Ci-¢ alkyl, Cs-g

cycloalkyl, Ce1p aryl or mono-Ci-¢ alkylamino;

R? is a hydrogen atom;

R® is a hydrogen atom or Ci¢ alkyl;

m is 1;

ring A is a 5-membered ring optiocnally having one Cis alkyl;

ring B is an unsubstituted 6-membered ring;

ring C is a 5-membered ring optionally having cne substituent

selected from (1) Cy-g alkyl optionally having 1 to 3 halogen

atoms, (2) Cs-¢ cycloalkyl and
to 3 halogen atoms;

Xa is CH, CH; or N;

Xb is C or N;

Xc is CH or N;

Xd is CH or N; and

Xe is C or N.

(3)

Ce-10 aryl optionally having 1

11. N-[{2-(8,9-Dihydrofuro[3,2-clpyrazolo[l,5-alpyridin-1~

yl)ethyl]lacetamide,

N-[2-(2-ethyl~8,9-dihydrofuro[3,2-c]lpyrazolo[l,5~-a]lpyridin-1-

yl)ethyl]acetamide,

N-{2-(2-ethyl-8, 9~-dihydrofuro{3,2-clpyrazolo|l,5-alpyridin-1-

yl)ethyl]propanamide,

N-{2-(2-methyl-8, 9-dihydrofuro[3,2-clpyrazolo[l, 5-alpyridin-1-

yl)ethyl]acetamide,
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N~{2-[2~-(trifluoromethyl) -8, 9-dihydrofuro{3,2-c]pyrazolo[l, 5~
alpyridin-l-yl]ethyl}acetamide,
N-[2-(1,6,7,8-tetrahydro-2H~cyclopenta [d] furo[2, 3-b]lpyridin-8-
yl)ethyl]acetamide,
N-{2-(1,6,7,8-tetrahydro-2H-cyclopental[d]lfuro[2, 3-b]lpyridin-8-
yl)ethyl]lpropanamide,
N-[2-(7-phenyl~1,2-dihydrofuro[2,3-e]imidazo[1l,2-alpyridin-8~
yl)ethyl]acetamide,

N-[2-(2-phenyl-8, 8~dihydrofuro[3,2-c]pyrazolo[l, 5-alpyridin-1-
yl)ethyl]acetamide, or

N-[2-(2-ethyl-8, 9-dihydrofuro(3,2-clpyrazolo[l,5-alpyridin-1-
yl)propyllacetamide, or a salt thereof.

12. A prodrug of the compound of claim 1.

13. A pharmaceutical composition comprising the compound of

claim 1 or a prodrug thereof.

14. The pharmaceutical composition of claim 13, which is a

melatonin receptor agonist.

15. The pharmaceutical composition of claim 13, which is an

agent for the prophylaxis or treatment of sleep disorder.

16. A compound represented by the formula

R? CHo)m
(CHyp) \NH

|
' RZ
N, G
L

A

éB (1 1C
X :)ZC/Xb\Xa
wherein

R® is a hydrogen atom or a hydrocarbon group optionally having
substituent (s),
R’ is a hydrogen atom, a halogen atom, a hydrocarbon group

optionally having substituent(s), amino optionally having
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substituent(s), hydroxy optionally having a substituent or
mercapto optionally having a substituent,

Xa, Xb, Xc, ¥Xd and Xe are each a carbon atom or a nitrogen
atom,

mis 0, 1 or 2,

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

and

is a single bond or a double bond,
provided at least one of Xb, Xc, Xd and Xe is’a nitrogen atom,
and at least three of Xa, Xb, Xc, Xd and Xe are carbon atoms,

or a salt thereof.
17. Use of the compound of claim 1 or a salt thereof or a

prodrug thereof for producing an agent for the prophylaxis or

treatment of sleep disorder.
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<400> 1
atgcagggea acggcagego

gogoggeocoet cgtggotges
gacatoctgg goaacctect
goaggaaaca toctttgtggt
taccogttegg tgotgatgto
caagtcagtg ggticctigat
atcgecateca accgetactg
agcaagaact coctotgeta
cccaacctec gtgcagggac
cagtccgtca geteogecta
atcatagtca teottctgtta
gtgaaacctg accgecaaace
titgtegttt ttgtoctttt
gtggccfctg accccgecag
tactacatgg cgtatttcaa
aatttcagga aggaatacag
gtggacaget ctaacgacgt
aacaataatg tagtaaaggt
210> 2

<211> 1089

<212> DNA

<213> Homo sapiens

400> 2
atgtcagaga acggctoctt

ggctgetoge gegoteagoag
ccagegetgt cogoggtget
gtgatcctet cegtgcteag
agtctggeat tggetgacct
atcttctatg acggctggse
ggoctgageg toatcggete
tacatctgec acagcatgge

atctgoctea totggotoct

getgeccoaac
gteogecotg
ggtoatcotg
gagcottageg
gatatttaac
gggoctgage
ctacatctge
cgtgetocte
tctccagtac
caccatogce
cctgagaata
caaactgaaa
tgccatttge
catggtgeet
cagetegccte
gagaattata
ggoogatagg

ggactecogtt

cgccaactge
68CgCELCCs
catégtcaoc
gaaccgcaag
ggtegtggee
cotgggggag
tgtotteaat
ctaccaccga

caccgtggtg

goctcocage
geetgogtoo
teggtgtate
gtggcagacc
aacgggtega
gtoateggot
cacagtctea
atatggctee
gacccgagga
gtggtggttt
tggatcotgg
ccacaggact
tgggctocte
aggatcccag
aatgccatta
gtotogotot
gttaaatgga

taa

tgogaggoeg
tccaggacce
accgoegtgg
cteoggaacg
ttetacccct
gagcactgea
atcactgcca
atctaccgge

gecttgetge

cogtgotoeg
tcatcttcac
ggaacaagaa
tegtagtege
acctgggeta
ccatattcaa
agtacgacaa
tgacgetgge
totactcgts
tcgacttcct
ttcteccaget
tcaggaatit
tgaacttcat
agtggetgtt
tatacggget
gtacagccag

aaccgtctce

goggeteggc
ctegacctoce
acgtogtege
caggtaattt
acccgctaat
aggeocagege
tcgecattaa
getggeacac

ccaacttctt

-1-

Gggggacgec
catcgtggtg
gotcaggaac
catttatcog
tctgcactge
catcaccgge
actgtacage
ggcegtocts
cacctteogeoce
cgtccocatg
cagacagagg
tgtcaccatg
tggootggoe
tgtegecagt
actgaaccaa
ggtgttottt

actgatgace

agtgegeeeg
ctgggtggot
caacctoctg
gttettggtyg
cctegtggee
ctttgtgate
cocgctactge
coctotgoac

tgtegggtee

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
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60
120
180
240
300
360
420
480
540



ctggagtacg acccacgeat
acggoggeag tggtggteat
ctgogeatct gggtectggt
tgectgaage ccagegactt
gocatetget gggotecact
atggetccce agatcocctga
agetgectga atgecatigt
aggatcctet tggocoittg
cacgoggage ggotgcagag

gotototag

ctattectge
ccacttccte
gotteoaggce
geggagettt
taactgecate
ggggetatit
ctatgggctc
gaacccacgg

cccagcticea

accttcatce
ctcoctateg
cgeaggaaag
ctaaccatgt
ggoctegetg
gtecactaget
ttgaaccaaa
cactgeattc

cccatcatts

agaccgccag
ctgtegtete
ccaagecaga
ttgtgegtett
tggecatcaa
acttactgge
acttccgeag
aagatgotic
gtgtgcagea

cacccagtac
ctictgetac
gagcaggctg
tgtgatettt
cccccaagaa
ttatttcaac
gegaatacaag
caaggecage

ccaggeagat

600
660
720
780
840
900
960
1020
1080
1089



