
WO 2007/148808PCTIJP2007/052645 DESCRIPTION TRICYCLIC
COMPOUND AND PHARMACEUTICAL USE THEREOF Technical
Field        The present invention relates to a
tricyclic compound having superior affinity for
melatonin receptor, and useful as An agent for the
prophylaxis or treatment of a disease related to the
action of melatonin. Background of the Invention
Melatonin (N-acety1-5-methoxytryptamine), which is a
10 hormone synthesized and secreted principally in the
pineal gland, increases in dark environments and
decreases in light environments. Melatonin acts
suppressively on pigment cells and the female gonads,
and acts as a Synchronous factor of biological clock
while taking part in transmittance of photoperiodic
code. Therefore, melatonin is expected to be usable
for the treatmen of diseases related to malatonin
activity, such as reproductive and endocrinic
disorders, sleep awake rhythm disorders, jet-lag
syndrome, various disorders related to aging and the
like. It has been clarified that the 20 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.
N. Y. Acad. Sci., Vol. 719, pp. 456-460, (1994)].
However, since melatonin is easily metabolized by
metabolic enzymes in vivo [Clinical Examinations, Vol.
38, No. 11, pp. 282-284 (1994)]. Therefore, melatonin
is not entirely suitable as a drug. 082003/0216456
discloses a compound represented by the formula:
W02007/1-1881MPCT/JP2607/062W hydrogen, halogen, 02._4
alkenyl, 01_6 alkyl furyl, or phenyl optionally
substituted with halogen, C1._6 alkoxy or haloalkyl;
and Y is hydrogen, phenyl, or C1_6 alkyl optionally
substituted with phenyl, which has an affinity for
melatonin receptor and is useful as a therapeutic
agent for circadian rhythm-related disorders.
Moreover, a compound similar to the above-mentioned.
compound is also disclosed in Bicorg. Med. Chem. Lett.
Vol. 14, pp. 1197-1200 (2004) and Bioorg. Med. Chem.
Lett. Vol. 14, pp. 3799-3802 (2004). US Patent No.
'6,569,894 discloses a compound of the formula:
wherein the dashed line represents a single or double
bond; RI and P2 are each independently hydrogen or
halogen; R3 is hydrogen or C1_4 alkyl; R4 is C1_4
alkyl, C3_6 cycloalkyl, Cl-) haloalkyl, C2._6 alkenyl,
01_4 al.koxy, C1_2 trifluoromethylalkyl or C1-4
alkvlamino; R5 is hydrogen, halogen, Ci_4 alkyl or
01-4 alkoxy; Y is hydrogen or halogen; W is ethylene
or 1,2 disubstituted cyclopropyl group; m is 1 or 2;
and n is 1 to 9, which has an affinity for 20
melatonin receptor and is useful as a therapeutic
agent for circadian rhythm-related. disorders. US
Patent No. 6,034,239 discloses a compound represented 



by the formula:  WO 2007/1,18808PCTIJP2007/062645 Fe
wherein Ri represents an optionally substituted
hydrocarbon group, an optionally substituted amino
group or an optionally substituted heterocyclic group;
R2 represents a hydrogen atom or an optionally
substituted hydrocarbon group; R3 represents a
hydrogen atom, an optionally substituted hydrocarbon
group or an optionally substituted heterocyclic group;
X represents CHR4, NR4, 0 or S wherein R4 represents
a. hydrogen atom or an optionally substituted
hydrocarbon group; Y represents C, CH or represents a.
optionally ring; ring B represents an optionally
substituted benzene ring; and m represents an in eger
of 1 to 4, or a salt thereof, which Is has an affinity
for melatonin receptor and is useful as a therapeutic
agent for sleep d sorder. Disclosure of the Invention
Melatonin agonists having different structures from
that of melatonin, and having superior affinity for
melatonin .0 receptor, superior intracerebral mobility
and superior metabolic stability are expected to be
more effective for the treatment of sleep disorder and
the like than melatonin. While the above-mentioned
compounds and the like have been reported as melatonin
agonists, the development of a novel compound, which
is is different from the above-mentioned known
compounds in the chemical structure, has superior
agonistic activity for melatonin receptor, and is
useful as a pharmaceutical product, is desired.  WO
20071148808PCT/JP2007/06264.5        The present
inventors have conducted various studies and first
succeedeCi in the production of a novel. compound
represented by the following formula (1) and a salt
thereof. They have further found that the compound and
a salt thereof unexpectedly have superior properties
as melatonin agonists and are useful as pharmaceutical
agents and, based on these 



findings, completed the present invention.
Accordingly, the present invention relates to (1) a
compound represented by the formula: 0    Jo wherein
is a hydrocarbon group optionally having
substituent(s), amino optionally having
substituent(s), hydroxy optionally having a
substituent or a heterocyclic group optionally having
substituent(s); R5 is a hydrogen atom, a halogen atom,
a hydrocarbon group optionally having substituent(s),
amino optionally having substituent(s), hydroxy
optionally having a substitnent or mercapto optionally
having a substituent; x R6 is a hydrogen atom or a
hydrocarbon group optionally having substituent(s); X
is an oxygen atom or a sulfur atom; in 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 suhstituent(s); ring C is a 5-membered ring
optionally having substituent(s); and shows a single
bond or a double bond, or a salt thereof [hereinafter
sometimes to be abbrevlated as compound (1)];  WO
20071148808PCT/JP2007/062645  (2) the compound of the
aforementioned (1), which is represented by the
formula: R6 K  1,  



wherein 5 R- is a hydrogen atom, a halogen atom, a
hydrocarbon group optionally haying substituent(s) or
a heterocyclic group optionally haying substituent(s);
R3 is a hydrogen atom, a hydrocarbon group optionally
having   substituent(s), amino optionally having
substituent(s), hydroxy 1.4. optionally having a
substituent, mercapto optionally haying a substituent
or a heterocyclic group optionally having
substituent(s); R4a and Rth are the same or different
and each is a hydrogen atom, a halogen atom, a
hydrocarbon group optionally having substituent(s),
amino optionally haying substituent(s), hydroxy
optionally haying a substituent or mercapto optionally
having a substituent; and other svnbolz are as defined
in the aforementioned (1);  (3) the compound of the
aforementioned (1) or (2), which is represented by the
foiionla:  WO 2007/148808PC1AT2W/062645 wherein R2,
R3, R.4's and R4b are as defined in the aforementioned
(2), and other symbols are as defined in the
aforementioned (1);  (4) the compound of the
aforementioned (1) or (2), wherein P is CI:_G alkyl
optionally having substituent(s), C2-6 cycloalkyl S
optionally having substituent(s) or C2-6 alkenyl
optionally having substituent(s);  (5) the compound of
the aforementioned (1) or 2 wherein R5 is a hydrogen
atom or C1,_6 ikyl optionally having substituent(s);
(6) the compound of the aforementioned (1) or (2),
wherein R6 is hydrogen atom or Cl._6 alkyl optionally
having sflbstituent(s);  (7) the compound of the
aforementioned (1), wherein m is 1; (B) the compound
of the aforementioned (1), wherein ring A is a
5-membered ring optionally having 1 or 2 substituente
selected from a halogen atom, a hydrocarbon group
optionally- having 15 substituent(s), amino optionally
having substituent(s), hydroxy optionally having a
substituent and mercapto optionally having a
substituent; (9) the compound of the aforementioned
(1), wherein ring B is a 6-membered ring optionally
having 1 or 2 substituents selected from a halogen
atom, a hydrocarbon group optionally having
aabstituent(s), amino optionally having
substituent(s), hydroxy optionally having a
substituent, mercapto optional.ly having a sUbstituent
and a heterocvciio group optionally having
substituent(s); 



X (10) the compound of the aforementioned (1), wherein
ring C is a 5-membered ring optionally having 1 or 2
substituents selected from a halogen atom, a
hydrocarbon group optionally having substituent(s),
hydroxv optionally having a substituent and a
heterocyclic group optionally having substituent(s);
so (11) the compound of the aforementioned (2),
wherein R2 is a hydrogen atom, a hydrocarbon group
optionally having substituent(s) or a heterocyclic
group optionally having substituent(s);
Mq)2007/148808PcTJP20071062645  (12) the compuund of
the aforementioned. (2), wherein R3 is a hydrogen
atom, 01-6 alkyl optionally having substituent(s),
02-6 alkenyi optionally having substituent (s) or
amino optionally having substituant(s); s (13) the
compoand of the aforementioned (2), wherein R4a and
P.4h are the same or different and each is a hydrogen
atom, a halogen atom, hydroxy optionally havina a
suhatituant or Cta alkyl optionally having
sobstituent(s); (14) the compound of the
aforementioned (2), wherein P:1 is CI_G /0 alkyl
optionally having substituent(s), 03-6 cycloalkyl
optionally having shhstituent(s) or 02.6 alkenyl
optionally having substituent(s); R2 is a hydrogen
atom, a hydrocarbon group optionally having
substituent(s) or a heterocyclic group optionally
having Z5 substitueelt(s); R3 is a hydrogen atom, 01-6
alkyl optionally having substituent(s), C2.. alkenyi
optionally having substituent(s) or amino optionally
having substitdent(s);   R4a and R4b are the same or
different and each is a. hydrogen atom, 20 a halogen
atom, hydroxy optionally having a sdbstituent or 01-5
alkyl optionally having substituent(s); R5 is a
hydrogen atom or 01_6 alkyl optionally having
substituent(s); and R6 is a hydrogen atom or C.1_6
alkyl optionally haying gs substituent(s);  (15) the
compound of the aforementioned (2), wherein RIis c
alkyl optionally having. substituent(s); R2 is a
hydrogen atom; R3 is a hydrogen atom or 01.4 alkyl
optionally having substituent(s); P.4a and R'th are
the same or different and each is a hydrogen atom or a
halogen atom; P:5 is a hydrogen atom or C1-6 alkyl
optionally having substituent(s); and  



WO 2007448808PCIIJP2007/06264.5 RS is a hydrogen atom;
(16) the compound of the aforementioned (1), which is
represented by the formula;  wherein P.la is (a) Ci..6
alkyl optionally having 1 to 3 sabstituents selected
from C1-6 alkyl-carbonyloxY, hydroxy and a halogen
atom, (b) C36 cycloalkyl, (c) phenyl or (d) mono- or
di-C2c4 alkylamino; is a hydrogen atom or P:21' is a
hydrogen atom or hydroxv; P?' is (a) a hydrogen atom,
(h) C1_6 alkyl optionally having I to     3
substituents selected from phenyl, hydroxy, a halogen
atom, is C alkyl-carbonyl, c13 aralkyloxy and pyridyl,
(o) C3-6 cycloalkyl, (d) phenyl, (e) C1-6 alkoxy, (f)
meroapto, (0) C1-6 alkylthio or (h) mono- or r'--C1..4
alkylamino; (17)
N-P-(2-methy1-6,7-diThydvo-8M-inde110(5,4-d3[1,3]oxazo
l-a- ylidene)ethyl]acetamide,
N-E.2-(2--thyl-61-1-indeno[5,4-d][1,3]oxazol-8-y1)athy
l]acetame,
N-[2-(2-methy1-6,7-dihydro-BE-indenc[5,4-di[1,3]oxazol
-8- ylidene)ethyl]propionamide,
N-(2-[2-(4-phenylbuty1)-6,7-dihydro-BH-indeno[5,4-d][1
,3]oxaz0l-  8-ylideneiethyllacetamide,
N-[2-(2-methy1-6,7-dihydro-M-indeno[5,4-d][1,3]thiazol
-8- ylidene)ethyllacetamide,
N-12-(2-methy1-7,8-dihydro-6R-indeno[5,4-d]fl,3ioxazol
-8- y1)ethyl]acetarilrie,
(R)-N-[2-(2-methy1-7,8-dihydro-6H-indeno[S,4-d][1,3]ox
azol-8- 



M yl)ethyl]acetamide,  WO 2007;148808PCIUJP2007/062645
(S)-N-[2-(2-methy1-7,8-dihydro-6H-indano[5,4-d][1,31ox
azol-8- yflethyljacetamide,
N-(2-(2-methy1-7,8-dihydro-6H-indeno[5,4-d][1,3]oxa
1-8- yflethylipropionamide, 5
(R)-N-[2-(2-methy1-7,8-dihydro-6H-indeno[5,4-d][1,3]ox
E o - yl)ethyl]propionamide,
(5)-N-[2-(2-methyl-7,8-dihydro-6H-Indeno[5,4-d]r1,3)ox
azol-8- y1)ethyllpropionamide,
N-[2-(2-methy1-7,8-dihydro-6H-indeno[5,4-d][1,3]thiazo
l-8- /o yflethyl]acetamid- (B)-N-[2-(2-methyl-7,8-d
hydro-6H-indeno[5,4-d][1,3]thiazol-B-
ya)ethyl]acetamide,
(5)-N-[2-(2-methy1-7,8-dihydro-6H-inden0[5,4-d][1,3]
hiazol-8- yljethyl]acetamide, 15
N-[2-(2-efinyl-7,8-dihydxo-6H-indeno[5,4-d] [1,3]
ox-.7o1-8- yl)ethyl]acetamide,
(R)-N-[2-(2-ethy1-7,8-dihydro-6H-indeno[5,4-d] [1
-]oxazol-8- yi)ethyl]acetamide,
(5)-N-[2-(2-ethy1-7,8-dihydro-6H-indeno[5,4-d][1,3]oxa
zol-8- 20 yi)ethyl]acetamide, N-[2-(2-methoxy-7,8-d
aydro-EH-indeno[5,4-d][1,3]oxazol-8-
yl)ethyl]acetamide, 



(R)-N-[2-(2-methoxy-7,8-dihydro-6H-indenor53]oxazol-8-
yl)ethyl]acetamide, 25
(5)-N-[2-(2-methoxy-7,8-dihydro-6H-indeno[5 4
d][1,3]oxazol-8- yi)ethyliacetamide, or a. salt
thereof; (18) a prodrug of the compound of the
aforementioned (1); (19) a pharmaceutical composition
comprising the compound of the aforementioned (1) or a
prodrug thereof; 30 (20) the pharmaceutical
composition of the aforementioned (19), which is a
melatonin receptor agonist; (21) the pharmaceutical
composition of the aforementioned which is an agent
for the prophylaxis or treatment of sleep disorder;
WO 200711-18808PCT/J.P2007/062645 (22) a compound
represented by the form,ala-    wherein each symbol is
as defined in the aforementioned (1), or a salt
thereof;  (23) the compound of the aforementioned
(22), which is represented by the formula: RNH Rk 



fiI) N \NeneR4a and 924h are as defined in the
aforementioned (2), and other as. pois are as defined
in the aforementioned (1); and the like. In the
aforementioned formulas, the ring represented by
means     In the aforementioned formulasrepresented.
by  WO 200711-18308PCTLIP2007/0626           Since
compound (I) of the present invention shows superior
affinity for melatonin receptors, super or
pharmaookinetios (e.g., metabolic stability) and the
like, a clinically useful 5 agent for the prophylaxis
or treatment of diseases related to the action of
melatonin in the living body can be provided.       As
the "halogen atom" used in the present specification,
fluorine, chlorine, bromine or iodine can be
mentioned. 



The term ''optionally halogenated" used in the present
M specification means being optionally substituted. by
I to 5, preferably I to 3, halogen atoms.       As the
"hydrocarbon group", of the term "hydrocarbon grout
optionally having substituent(s)" used in the present
specification, for example, aliphatic hydrocarbon
group, m monocyclic saturated hydrocarbOn group and
aromatic hydrocarbon group and the like can be
mentioned, with preference given to those having 1 to
16 carbon atoms. Specifically, for example, alkenyl,
alkynyl, cycloalkyl, aryl and the like are used. The
"alkyl" is preferably, for example, lower alkyl or the
20 like, and, for example, C1_6 alkyl such as methyl,
ethyl, propyl, isooropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl etc., and the like are
widely used.        The nalkenyl" is preferably, for
example, lower alkenyl or the like, and, for example,
C2-6 alkenyl such as vinyl, 1- 25 propenyl, allyl,
isopropenyl, butenyl, isobutenyl etc., and the like
are widely used  WO 2007/148808PCT/JP20071062645
The 'alkynyl" is preferably, for example, lower
alkynyl or the like, and, for example/ 02..6 alkynvi
such as ethynyl, propargvl, 1-propynyi etc., and the
like are widely. used. The "cycloalkyl" is preferably,
for example, lower cycloalkyl. or the like, and, for
example, 03..6 cycloalkyl such as cyclopropyl,
cyclobutyl, cyclopentyl and oyclobexyl, and the like
are widely used. The "aryl" is preferably, for
example, C6-14 aryl such as phenyl, 1-naphthyl,
2-naphthyl, hiphenylyl, 2-anthryl etc., or IQ the
like, more preferably 06_20 aryl, and, for example,
phenyl and the like are widely used. Asthe substituent
which the "hydrocarbon group" of the 



"hydrocarbon group optionally having substituent(s)"
may have, for example, 15 (1) halogen atom (e.g.,
fluorine, chlorine, bromine, iodine", (2) nitro, (3)
cyano, (4) lower alkyl optionally having
substituent(s) (e.g., Ci..6 alkyl optionally having 1
to 5 suhstituents selected from a. halogen atom,
nitro, cyano, hydroxy, optionally halogenated. C1-0
alkoxy, amino, mono-Cs aikylamino,alkylamino, r--boxy,
0L-6 alkyl-carbonyl, 0ts alkoxy-oarbonyl, carbamoyl,
mono-C1..6 alkyl-carhamoyl,alkyl-carbamoyl, Ce..10
aryl-carbamoyl, C6-10 aryl, C0_10 aryloxy, optionally
halogenated C1-6 alRylcarbonylamino and the like; for
example, optionally halogenated      alkyl such as
methyl, chloromethyi, difluoromethyl, trichloromethyl,
triflnoromethyl, ethyl, 2-bromoethyl, 2,2,2-
trifluoroethyl, pentafluoroethyl, propyl,
3,3,3-trifluoropropyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, 4,4,4- trifluorobutyl, pentyl,
isopentyl, neopentyl, 5,5,5- trifluoropentyl, hexyl,
6,6,6-triflucrohexyl etc., and the like), (5) aryl
optionally having substituent(s)C0.40 aryl optionally
having 1 to 5 substituents selected from a halogen
W02007/148808PCTL02007W2645 atom, nitro, cYano,
hydroxy, optionally halogenated C.7.1..g alkyl,
optionally halogenated C1.4. alkoxy, amino, mono-C1.-6
alkylamino,         alkylamino, carboxy, CI__6
alkyl-carbonyl, 01_6 allmxycarbonyl, carbamoyi,
mono-C1..6 alkyl-carbamoyl, ai0i. alkylcarbamoyl,
06-46 aryl-carbamoyi" C6-40 aryl, 06..10 azyloxy,
optionally halogenated CI-G alkyl-CarbenyiaMin0 and
the like; for example, C.6..10 aryl such as phenyl,
naphthyl etc., and. the like),  (6) hydroxy" (7)
alkylenedioxy (e.g., 01_5 alkylenedioxy such as Jo
methylenedioxy, ethylenedioxy etc., and the like), 



(8) lower alkoxy optionally having substituent(s)
(e.g., U1-6 alkoxy optionally having 1 to 5
substituents selected from a halogen atom, nitro,
cyano, hydroxy, optionally halogenated alkoxy, amino,
mono-Ci..6 alkylamino,alkylamino, carboxy, 15 01-6
alkyl-carbonyl, C1-6 alkoxy-carbonyl, carbamyl,
mono-0,..6 alkyl-carbawyl,alkyl-carbamoyl, Cxo
aryl-oarbamoyi" Co aryl, 06-10 axyloxy, optionally
halogenated C1-6 alkylcarbonylamino and the like; for
example, optionally halogenated C6L-6 alkoxy such as
methoxy, ethoxy, propoxy, isopropoxy" butoxy, o
isobutoxy, pentyloxy, hexyloxy, triflnoromethoxy etc.,
and the like),  (9) aryloxy optionally having
substituent(s) (e.g., 06-10 aryloxy optionally having
1 to 5 substituents selected from a halogen atom,
nitro, cyano, hydroxy, optionally halogenated Ci..6
alkyl, .25 optionally halogenated C1-6 alkoxy, amino,
mono-Cis alkylamino, da-01._6 alkylamino, carboxy,
C1-6 alkyl-carbcmyl C alkoxy- carbonyl, carbamoyl,
mono-01..6 alkyl-carbamoyl, d3r-01..6 alkylcarbamoyl,
06-.10 aryl-oarbamoyl, C6-10 aryl, C, arykoxy,
optionally halogenated C1-6 alkyl-carbonylaw'-to and
the like; for ...5t example, 06...10 aryloxv such as
phenyloxy, naphthyloxy etc., and the like),  (10)
lower alkancyloxy optionally having substituent(s)
(e.g., formyloxy; 01-6 alkyl-carbonyloxy optionally
having 1 to 5 substituents selected from a halogen
atom, nitro, cyano,  MA321107/148808PC1AP2007M62645
hydsoxy) optionally halogenated C1-6 alkyl, optionally
halogenatedalkoxy, amino, mono-Ci_.6 alkylamino,
alkylamino, carboxy, .21_6 alkyl-carbonyl, C1-6
alkoxy-carbonyl, carbamoyl, mono-C1...6
alkyl-carbamoyi,alkyl-carbamoyl, Ceio 5
aryl-carbamoyl, C.6...10 aryl, C.6...10 aryloxy,
optionally halogenated Cir,a alkyl-carbonylamino and
the like; for example, Cts alkylcarbonyloxy such as
acatyloxy, propionyloxy, butyryloxy, isobutyrvioxy
etc., and the 'like),  (11) arvicarbonyloxv optionally
having substituent(s) (e.g., C6-10 aryi-oarbonyloxy
optionally having 1 to 5 substituents selected from a
halogen atom, nitro, cyano, hydroxy, optionally
halogenated. .01..6 alkyl, optionally halogenated 01-5
alkoxy, amino, mono-C1--6 alkylamino,alkylamino,
narboxy, 0i..5 alkyl- carbonyl, C1-43 alkoxy-carbonyl,
carbamoyl, mono-Ci..6 alkyl- 15
carbamoyl,alkyl-carbamoyl, C6_10 aryl-carbamovl, CA.40
aryl, C6713 aryloxy) optionally halogenated Ci-s
alkylcarbonylamino and the like; for example, (2e.10
aryl-carbonylbxy such as benzoyloxy, naphthoyloxy
etc., and the like),  (12) carboxy, 



,c (13) lower alkanoyl optionally haying-
substituent(s) (e.g., C1"6 alkyl-carbonyl optionally
having 1 to 5 substituents selected from a halogen
atom, nitro, cyano, hydroxy, optionally' halogenated
C1-6 alkoxy,alkylamino, alkylamino, carboxy, CL-6
alkyl-carbonyl, Ci-s alkoxy-carbonyl, carbamoyl,
mono-Ci-s alkyl-carbamoyl,alkvl-carbamoyl, C6-10
aryl-carbamoyl, C6..10 aryl, CE-10 aryloxy, optionally
halogenated 01-5 alkyl-carbohylamino and the like or
formyl; for example, C1-6 alkyl-carbonyl such as
acetyl, propionvl etc., and the like), (14)
arylcarbonyl optionally having ubstit.uent(s) (e.g.,
C6-10 aryl-carbonyl optionally having 1 to 5
sflbstituents selected from a halogen atom, nitro,
cvano, hydroxy, optionally halogenated C1_.6 alkyl,
optionally halogenated Cire alkoxy, amino,
alkylamino,alkylamino, carboxy, C1._6 alkyl- carbonyl,
C1_6 alkoxy-carbonvl, carbamoyl, mono-C1-6 alkyl-  WO
20071148808PCTAW2007i062645 carbamoyl,alkyl-carbamoyl,
Cs-io aryl-carbamoyl, aryl, C6-40 aryloxy, optionally
halogenated C1_6 alkyl- carbonylamino and the like;
for example, C6.40 aryl-carbonyl such as benzoyl,
naphthoyl etc., and the like), (15) lower
alkoxycarbonyl optionally having substituent(s) (e.g.,
C27.6 alkoxy-carbonyl optionally having Ito 5
substituents selected from a halogen atom, nitro,
cyano, hydroxy, optionally halogenatedalkoxy, amino,
mono-Cis alkylamino, alkylamino, oarboxy. (11,..6
alkyl-carbonyl, (7.1..s alkoxy-carbonyl, carbamyl,
mono-CI-s alkyl-carbamoyl,alkyl-carbamoyl, C6-10
aryl-carbamoyl, C6-10 aryl, C6.40 aryloxy, optionally
halogenated C1-6 alkyl-carbonylamino and the like; for
example, C1-6 alkoxycarbonyl such as methoxycarbonvl,
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl etc.,
and the like), .1S (16) araliyloxycarbonyl optionally
having substituent(s) (e.g.,      aralkyloxy-carbonyl
optionally haying I to 5 substituents selected from a
halogen atom, nitro, cyano, hydroxy, optionally
halogenated C1-6 alkyl, optionally halogenated C1-6
alkoxy, amino, mono-C1-6 alkylamino,alkylamino,
carboxy, C1-6 alkyl-  carbonyl, 01-6 alkoxy-carbonyl,
carbamoyl, mono-CF_E alkylcarbamoyl,alkyl-carbamovl,
C6_10 aryl-carbamoyl, 0610 aryl, (7.6-10 aryloxy,
optionally halogenated C1..5 alkyl- carbonylamino and
the like; for example, C7-12 aralkyloxy-oarbonyl such
as bengyloxycazbonyl etc., and the like), g (17)
carbamoyl,  (18) mono-lower alkylcarbamoyl optionally
having substitnent(s) (e.g., mono--Cm-6
alkyl-carbamoyl optionally having 1 to 5 substituents
selected from a halogen atom, nitro, cyano, hydroxy,
optionally halogenated C1..5 alkoxy, amino, mono-C1-6
alkylamino,alkylamino, carboxy, C1-6 alkyl-carbonyl, 



alkoxy-carbonyl, carbamoyl, mono-Ca-6 alkyl-carbamovl,
alkyl-carbamoyl, Cs.-10 aryl-oarbamoyl, C6-40 aryl,
C6-10 aryloxy, optionally halogenated 01-6
alkyl-carbonylamino and the like; for  WO 2(?u7/1488
OSPCRIP2007/062645 example, mono-0 alkyl-carbamoyl
such as methyloarbamoyi, ethyloarbamoyl etc., and the
like),  (19) di-lower alkylcarbamoyi optionally having
substituent(s) (e.g., di-C1-6 alkyl-carbamoyi
optionally having 1 to 5 a substituents selected from
a halogen atom, nitro, cyano, hydroxy, optionally
halogenated C1_6 alkoxy, amino, mono-01_6 alkylamino,
di-C1_6 alkylaminb, carboxy, C1-6 alkyl-carbonyl,
Ci..6 alkoxy-carbonyl, carbamoyl, mono-Ck.6
alkyl-carbamoyl, di-01_6 alkyl-carbamoya, 06-10
aryl-carbamoyl, 06-10 aryl, C6_10 aryloxy, optionally.
halogenated C1-6 alkyl-carbonYhamino and the like; for
example, di-C1_6 alkyl-oarbamoyi such as
dimethylcarbamoyi, diethylcarbamoyl etc., and the
like),  (20) arylcarbamoy/ optionally having
substituent(s) (e.g., Cs-lo aryl-carbamoyi optionally
having 1 to 5 substituents selected 15 from a. halogen
atom, nitro, cyano, hyr4roxy, optionally halogenated
01-6 alkyl, optionally. halogenated C1-6 alkoxy,
ar'ro, mono-C1_6 alkylamino,aikylamino, carboxy, 0I-6
alkyl- carbonyl, 01_6 alkoxy-carbonyl, carbamoyl,
mono-01...ii alkylcarbamoyi, di-C2_6 alkyl-carbamoyl,
C6_10 aryl-carbamoyl, C6-10 20 aryl, C6_10 aryloxy,
optionally. halogenated 01-6 alkylcarbonylamino and
the like, for example, C6-10 aryl-carbamoyl such as
phenylcarbamoyl, naphthylcarbamovl etc., and the
like),  (21) amino,  (22) mono-lower alkvlamino
optionally having substituent(s) 22 (e.g., mono-C1_6
alkvlamino optionally having 1 to 5 substHtuents
selected from halogen atom, nitro, cyano, hydroxy,
optionally halogenated C alkoxy, amino, mono-C1..6
alkylamino, alkylamino, carboxy, C1..6 alkyl-carbonyl,
Ci-6 alkoxy-carbonyl, carbamoyl, mono-C1...6
alkyl-carbamoyl,alkyl-carbamoyl, C6-10 aryl-carbamoyl,
CE,..10 aryl, C6-20 aryloxy, optionally halogenated
alkyl-carbonylaraino and the like; for example,
mono-CI-6 alkylamino such as methvlamino, ethylamino
etc., and the like), (23) di-lower alkylamino
optionally having substituent(s) (e.g., alkylamin..0
optionally having 1 o.5 substituents selected  WO
2007/148808Per/JP200710626-15 



(e. g., C1-6 alkyl-carbonylamino optionally having 1
to  example, optionally halogenated Cp_6
alkyl-carbonylamino such as acetylamino,
trifluoroacetylamino etc., and the like),    (26) oxo,
(27) heterocyclic group optionally having
substituent(s) (e.g., 5 5- or 6-membered heterocyclic
group optionally containing, besides a carbon atom, 1
to 3 hetero atoms selected from a nitrogen atom, an
oxygen atom and a sulfur atom, which optionally has 1
to 5 substituents selected from a halogen atom, nitro,
cyano, hydroxy, optionally halogenated C1_6 alkyl, h0
optionally halogenated C1_6 alkoxy, amino, mono-C1-5
alkylamino,         alkylamino, carboxy, C1.6
alkyl-carbonyl, C1-6 alkoxycarbonyl, carbamoyl,
mono-C1-6 alkyl-carbamoyl, di-C1.6 alkyl- carbamoyl,
C6-10 aryl-carbamoyl, C6-70 aryl, C6-10 aryloxy,
optionally halogenated C1_6 alkyl-carbonylamino, oxo
and the 15 like; for example, thienyl, furyl,
pyrrolyl, pyrrolidinyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyrazolyl, pyrazolidinyl,
imidazolyl, imidazolinyl, triazolyl, tetrazolyl,
pyridyl, pyrimidinyl, thiomorpholinyl, moLpholinyl,
piperidino, piperidyl, thiopyranyl, oxazinyl,
thiazinyl, piperazinyl, 20 triazinyl, pyridazinyl,
pyrazinyl and the like; preferably pyridyl and the
like), (28) mercapto,    (29) lower alkylthio (e.g.,
C1-6 alkylthio such as methylthio, ethylthio,
propylthio, isopropylthio, butylthio, sec-butylthio,
25 tert-butylthio etc., and the like),  (30) arylthio
(e.g., C6_10 arylthio such as phenylthio, naphthylthio
etc., and the like),    (31) lower alkylsulfinyl
(e.g., C1-6 alkylsulfinyl such as methylsulfinyl,
ethylsulfinyl, propylsulfinyl, butylsulfinyl 30 etc.,
and the like),  (32) arylsulfinyl (e.g., C610
arylsulfinyl such as phenylsulfinyl, naphthylsulfinyl
etc., and the like),  WO 2007448808PCT7W20071062645
(33) lower alkylsulfonyl (e.g., C1._6 alkylsulfonyl
such as methylsulfonyl, ethvisulfonyl, propylsulfonyl,
butylsulfonyi 



etc., and the like),  (34) aryisulfonyl (e.g., C6..10
aryisulfonyl such as 5 phenyisulfonyl,
naphthylsulfonyl etc., and the like)  (35) sulfamovl,
(36) mono-lower alkyisulfamoyl (e.g., mono-CI-6
alkylsulfamoyl such as N-methylsulfamoyi,
N-ethylsulfamoyl, N-propyisulfamoyl,
N-isopropyisulfamicyl, N-butyisulfamayl etc., and the
like), IC (37) di-lower alkyleulfamoyl (e.g., di-C1-6
alkylsulfamoyl such as N,N-dimethylsulfamoyl,
N,N-diethylsulfamoyl, N,Naipropylsulfamoyl,
N,N-dibutyisulfamoyi etc., and the like) and the like
are used. The "hydrocarbon group" of the "hydrocarbon
group 15 optionally having substituent(s)" may have 1
to 5, preferably I to 3, substituents selected from
the aforementioned smbstituents (1) - (37)
[hereinafter the group consisting of these (1) - (37)
is sometimes to be abbreviated as "snbstituent group
A"] at substitutable position(s) of the hydrocarbon
group. When the number of substItuents is two or more,
each substituent may be the same or different. As the
substituent which the "hydrocarbon group" optionally
has, preferably, 1 to 5 (preferably 1 to 3)
substituents selected from (1) halogen atom, (2)
nitro, (3) 25 cyan, (4) hydroxy, (5) optionally
halogenated C1-6 alkyl, (6) optionally halogenated
C1_6 alkoxy, (7) C7-13 aralkyloxy, (8) amino, (9)
mono-C1,..6 alkylemino, (10) di-C17.6 alkylamino, (11)
carboxy, (12) C1-6 alkyl-carbonyl,
J13)alkoxy-carbonyi, (14) carbamoyi, (15) mono-Ca-6
alkyl-carbamoyl, (16) di-C1_6 alkyl- .5a carbamoyl,
(17) C6-10 aryl-carbamoyi, (18) C.6.40 aryl (e.g.,
phenyl), (19) C6.40 aryloxy, (20) C1..6
alkyl-carbonylamino, (21)           As the
"heterocyclic group" of the term "heterocyclic group
optionally having substituent(s)" used in the present
specification, for example, a 5- to 14-membered
(preferably 5- to 10-membered) (monocyclic, bicyclic
or tricyclic, preferably 5 monocyclic or bicyclic)
heterocyclic group containing, besides a 



carbon atom, 1 to 4 (preferably 1 to 3) hetero atoms
of one 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 10 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
3-pyrrolyl, 1/ 2- or 3-pyrrolidinyl, 2-, 4- or
5-oxazolyl, 3-, 4- or 5- isoxazolyl, 2-, 4- or
5-thiazolyl, 3-, 4- or 5-isothiazolyl, 3-, 4- or
5-pyrazolyl, 2-, 3- or 4-pyrazolidinyl, 2-, 4- or 5-
15 imidazolyl, 2- or 4-imidazolinyl, 1,2,3-triazolyl,
1,2,4- triazolyl, 1H- or 2H-tetrazoly1 and the like;
for example, a 6- 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-, 3- or 4-pyridyl, N-oxido-2-, 3- or
4- 20 pyridyl, 2-, 4- or 5-pyrimidinyl, N-oxido-2-, 4-
or 5- pyrimidinyl, thiomo/pholinyl, morpholinyl,
piperidino, 2-, 3- or 4-piperidyl, thiopyranyl,
1,4-oxazinyl, 1,4-thiazinyl, 1,3- thiazinyl, 1- or
2-piperazinyl, triazinyl, 3- or 4-pyridazinyl,
pyrazinyl, N-oxido-3- or 4-pyridazinyl and the like;
for 25 example, a bicyclic or tricyclic fused ring
group containing, besides a carbon atom, 1 to 4 hetero
atoms selected from a nitrogen atom, an oxygen atom
and a sulfur atom (preferably, a group folmed by
condensation of the aforementioned 5- or 6- membered
ring with one or two 5- or 6-membered ring group(s) 30
optionally containing, besides a carbon atom, 1 to 4
hetero atoms selected from a nitrogen atom, an oxygen
atom and a sulfur atom), such as indolyl, benzofuryl,
benzothiazolyl, benzoxazolyl, benzimidazolyl,
quinolyl, isoquinolyl, phthalazinyl, quinazolinyl,
quinoxalinyl,  WO 2007/148808PCTUP2007106 indolizinyl,
quinolizi1,ci_ enzo fur anyl, carbazolyi, acridinyl,
phenanthridinyl, dhromanyl, phenothiazinyi,
phenoxazinvl and the like; and the like are used. Of
these, a 5- to 7-membered (preferably 5- or 6-
nembered) heterocyclic group containing., besides a
carbon atom, I to 3 hater atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom is
preferable. As the substituent that the "heterocyclic
group" of the "heterocyclic group optionally having
snbstituent(s)" may have, (i) the aforementioned
'hydrocarbon group optionally having substituent(s)",
(ii) the groups recited as examples of the
substituents that the "hydrocarbon group optionally
having substituent(s)" may have, and the like can be
mentioned. particularly preferably, for example, 15
(1) halogen atom (e.g., fluorine, chlorine, bromine,
iodine),   (2) optionally halogenated lower alkyl
.(e.g., optionally halogenated C1-6 alkyl such as
methyl, chloromethyl, diflnoromethyl, trichloromethyl,
trifluoromethyl, ethyl, 2- bromoethyl,
2,2,2-trifluoroethyl, pentafluoroethyl, propyl,
3,3,3-trifluoropropyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, 4,4,4-trifluorobutyl, pentyl,
isopentyl, neopentyl, 5,5,5-trifluoropentyl, hexyl,
6"6,6-trifinoronexyl etc., and the like), 



(3) cycloalkyl (e.g., C2-G cycloalkyl such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
the like),  (4) lower alkynyl (e.g., C.2..b- alkynyl
such as ethynyl, 1- propynyl, propargyl etc., and the
like),    (5) lower alkenyl (e.g., C2-6 alkenyl such
as vinyl, all 1 isopropenyl, butenyl, isobutenyl etc.,
and the like), 30 (6) aralkyl (e.g., C/-12 aralkyl
such as benzyl, a-methylbenzyl, phenethyl etc., and
the like), (7) aryl (e. g., C6-10 aryl such as phenyl,
naphthyl etc., and the like, preferably phenyl),   (8)
lower alkoxy (e.g., C1_6 alkoxy such as methoxy,
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
sec-butoxy, tert-butoxy etc., and the like),     (9)
aryloxy (e.g., C6_10 aryloxy such as phenoxy etc., and
the 5 like),   (10) lower alkanoyl (e.g., formyl; C1_6
alkyl-carbonyl such as acetyl, propionyl, butyryl,
isobutyryl etc., and the like),   (11) arylcarbonyl
(e.g., 06-70 aryl-carbonyl such as benzoyl, naphthoyl
etc., and the like), 10 (12) lower alkanoyloxy (e.g.,
formyloxy; C1_6 alkyl-carbonyloxy such as acetyloxy,
propionyloxy, butyryloxy, isobutyryloxy etc., and the
like),  (13) arylcarbonyloxy (e.g., C6_12
aryl-carbonyloxy such as benzoyloxy, naphthoyloxy
etc., and the like), 15 (14) carboxy,  (15) lower
alkoxycarbonyl (e.g., C1_6 alkoxy-carbonyl such as
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,
tertbutoxycarbonyl etc., and the like), 20 (16)
aralkyloxycarbonyl (e.g., C7-12 aralkyloxy-carbonyl
such as benzyloxycarbonyl etc., and the like), (17)
carbamoyl, (18) oxo, (19) amidino, 25 (20) imino,
(21) amino, 



(22) mono-lower alkylamino (e.g., mono-C1_5 alkylamino
such as methylamino, ethylamino, propylamino,
isopropylamino, butylamino etc., and the like), 30
(23) di-lower alkylamino (e.g., di-C1_6 alkylamino
such as dime thylamino, die thylamino, dipropylamino,
diisopropylamino, dibutylamino, N-ethyl-N-methylamino
etc., and the like),  (24) 3- to 6-membered cyclic
amino optionally containing, besides a carbon atom and
one nitrogen atom, 1 to 3 hetero atoms
M7020071148MAPCT/JP2007/062645 selected from a
nitrogen atom, an oxygen atom and a sulfur atom, which
optionally has substituent(s) (e.g., 3- to 6-membered
cyclic amino optionally containing, besides a carbon
atom and one nitrogen atom, 1 to 3 hetero atoms
selected from a nitrogen atom, an oxygen atom and a
sulfur atom, which optionally has 1 to 5 sflbstituents
selected from a halogen atom, nitro, cyano, hydxoxy,
optionally halogenated C.-6 alkyl, optionally
halogenated C1-6 alkoxy, amino, mono-C1...6
alkylamino, alkylamino, CarbOXY,. C1-6 alkyl-Carbanyir
C1..6 alkoxy-carbonyl, zo carbamoyl, mono-C1_6
alkyl-cabbamoyl,alkyl-carbamoyl, C6-10 aryl-darbamoyl,
C6-10 aryl, C6_1.0 aryloxy, optionally halogenated
C1.6 alkyl-carbonylamino, oxo and the like;- for
example, aziridinyi, azetidinyl, pyrrolidinyl,
ovrrolinyl, pyrrolyi, imidazolyl, pyrazolyl,
imidazolidinyi, piperidyl, morpholinyl, is
dihydropyridyl, tetrahydropyridyl, piperazinyl,
Nmethylpiperazinyl, N-ethylpiperazinyl and the like),
(25) alkylenedioxyC1..3 aflylenedioxy such as
methylenedioxy, ethylenedioxy etc., and the like),
(26) hydroxy,  (27) nitro,  (28) cyano,  (29)
mercapto,  (30) sulfo, (11) sulfino,  (32) phosphono,
(33) sulfamoyi, 



(34) mono-lower alkyisulfamoyl (e.g., =no-CI-6
alkylsulfamoyl such as N-methylsulfamyl,
N-e:thylsulfamoyl, N-propylsulfamoyi,
N-isopropylsulfamoyl, N-butyisultamoyl etc., and the
like), 30 (35) di-lower alkylsulfamoyl
(e.g.,alkylqulfamoyi such as N,N-dimethylsrlfamoyl,
NN-diethylsulfamoyi, N,N- dipropylaulfamoyi,
N,N-dibutylsulfamoyl etc., and the like),  WO
2007,148808PCTIJP2007/062645  (36) lower alkYlthio
(e.g., C1-6 alkylthio such as methylthio, ethylthic,
propvlthio, lsopropvlthio, hutylthio, seo-butylthio,
tert-butylthio etc., and. the like),     (37) arylthio
(e.g., C6.40 arylthio such as phenylthio, o
naphthylthio etc., and the like),  (38) lower
alkyisuifinyi. (e.g., Ci-ti alkylsulfinyi such as
methylsuifinyl, ethylsuifinyl, propylsulfinyl,
butylsuifinyl etc., and the like),  (39) arvisulfinyl
(e.g., C6-10 arylsulfinyl. such as 10 phenyisuifinvl,
naphthvlsulfinyl etc., and the like),  (40) lower
alkylsulfonyl (e.g,,alkyisulfonyl such as
rethylsulfonyl, ethylsulfonyl, propyisulfonyl,
butyisulfonyl etc., and the like),  (41) arylsulfonyl
(e.g., C6-10 arylsulfonyl such as M phenylsulfonyl,
naphthylsulfonyi 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, preferably 1 to 3, substituents
selected from the aforementioned substituents 0 (1) -
(41) [hereinafter the group consisting of these (1) -
(41) Is sometimes to be abbreviated as "substituent
group B"], at slibstitutak]e position(s) of the
heterocyclic group. When the number of the
substituents is two or more, each substituent may be
the same or different.        The term used in the
present specification 'amino optionally having
substituent(s)n means :amino optionally having, as
substituent, 1 or 2, the same or different groups
selected from, for example, (i) the afornmentioned
"hydrocarbon group optionally having substituent(s)",
(ii) the groups recited as .A1 examples of the
substituent that the "hydrocarbon group optionally
having substituent(s)" may have and the like.
Preferable examples of the substituent that the
"amino" may have include Cl..6 alkyl optionally having
substituent(s), C6-10 arvl optionally having
substituent(s) and the like. As the 



WO 2007/145808 PCTAW2007,106264:i substituent that the
"Ci..6 alkyl" and "06-10 aryl" may have, those similar
to the substituents that the aforementioned
"hydrocarbon group" may have are used.        The term
used in the present specification "hydroxy optionally
having a substituent" means (1) hydroxy or (2) hydroxy
having, instead of the hydrogen atom of hydroxy, one
group selected from, for example, (i) the
aforementioned "hydrocarbon group optionally having
substituent(s)", (ii) the groups recited as examples
of the substituent that the Jo "hydrocarbon group
optionally having substituent(s)" may have and the
like. As the "hydroxy optionally having a
substituent", for example, hydroxy, C1-6 alkoxy
optionally having substituent(s), 02-6 alkenyloxy
optionally haying substituent(s), C2-6 alkynyloxy
optionally having substituent(s), 03-5 15
cycloalkyloxy optionally having substituent(s), CE3-14
aryloxy optionally having substituent(s) and the like
can be mentioned. Preferred are hydroxy, 01-6 alkoxy
optionally- having SabStitUent(s)r 06-14 aryloxy
optionally having substituent(s) and the like. As the
substituent that the "01..6 alkoxy", "02-6 20
alkenyloxy", "02_6 alkynyloxy", "03_6 cycloalkyloxy"
and "06.44 aryloxy" may have, those similar to the
snbstituents that the aforementioned 'hydrocarbon
group" may have are used. The term used in the present
specification "mercapto(thiol) optionally having a
substituent" means (1) 25 rercapto or (2) mercapto
having, instead of the hydrogen atom or mercapto, one
group selected from, for example, (i) the
aforementioned "hydrocarbon group optionally having
substituent(s)", (ii) the groups recited as examples
of the substituent that the "hydrocarbon group
optionally having 30 substituent(s)" may have and the
like. As the "mercapto optionally having a
substituent", for example, mercapto, alkylthio
optionally having substituent(s), 02-6 alkenylthio
optionally having substituent(s), C2_6 alkynyithio
optionally having substituent(s), 03-6 cycloalkylthio
optionally having    WO 2007/14880SPCMIP2007/062645 



As the "C7_,3 aralkyloxy" used in the present '
specification, for example, benzyloxy, phenethyloxy
and the like can be mentioned. In the aforementioned
formulas, 121 is a hydrocarbon group 5 optionally
having suhstituent(s), amino optionally having
substituent(s), hydroxy optionally having a
substituent or a heterocyclic group optionally having
snhstituent(s).        Preferable examples of the
"hydrocarbon group' of the "hydrocarbon group
optionally having substituent(s)" for R1 EU include
alkyl (e.g., C1-6 alkyl such as methyl, ethyl, propyl,
isopropyl etc., and the like), alkenyl (e.g., C2-6
alkenyi such as vinyl etc., and the like), alkynyl (e.
g., C2_6 alkynyl such as ethynyl etc., and the like),
cycloalkyl (e.g., C3-6 cycloalkyl such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, and is the like),
aryl (e.g., C6-14 aryl such as phenyl etc., and the
like) and the like. More preferable examples include
alkyls (e.g., C1-6 alkyl such as methyl, ethyl etc.,
and the like), alkenyi (e.g., C2-6 alkenyl such as
vinyl etc., and the like), cyclbalkyl (e.g., 03_6
cycloalkyl such as cyclopropyl etc., and a the like),
phenyl and the like. The "alkyl", "alkenyl",
"alkynyl", "cycloalkyl" and "aryl" may have, for
example, 1 to 5, preferably 1 to 3, substituents
(preferably, halogen atom such as chlorite, fluorine
etc.; (7.1_6 alkoxy such as methoxy, ethoxy etc.;
hydroxy; C1_6 alkyl-carbonyloxy such as acetylbxy a
etc., and the like) that the aforementioned
"hydrocarbon group" may have, and the like.        As
the substituent of the "amino optionally having
substituent(s)" for R1, preferably, for example, 1 or
2 substituents selected from lower alkyl optionally
having substituent(s), aryl optionally having
substituent(s) and the like are used, and
particularly, one lower alkyl optionally having
substituent(s) is used. As the "lower alkyl", for
example, C1_6 alkyl such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl
etc., and the like are  WO 20071148SORPCTUP2007/062645
used, The "lower alkyl" may have, for example, 1 to 3
substituents that the aforementioned 'hydrocarbon
group" may have, and the like. As the "aryl.", for
example, C6_10 aryl such as phenyl etc., and the like
are used. The "aryl" may have, for a example, 1 to 5,
preferably 1 to 3, substituents (preferably, halogen
atom such as fluorine, chlorine etc.; C.1..6 alkoxy
such as methoxy, ethoxy etc., and the like) that the
aforementioned "hydrocarbon group" may have, and the
like. As the "amino optionally having
substituent(s)",.for example, CG-10 arylamino 10
(e.g., phenylamino and the like) optionally having 1
to alkoxy (e.g., methoxy and the like), or mono- or
di-C1_6 alkylamino (e.g., methylamino, ethylamino,
propylamino, isopropylamino, butylamUno,
tert-butylamine, dimethylaminc, diethylamino,
N-ethyl-N-methylamiho and the like) and the like are
widelY used.        Preferable examples of the
'hydroxy optionally having a substituent" for RI
include hydroxv, C1-6 alkoxv (e.g., methoxy, ethoxv,
propoxy, isopropoxy and the like) optionally having
substitaent(s), C2..6 alkenyloxy (e.g., vinyloxy and
the like) optionally having substituent(s), 02.43
alkynyloxy (e g., ethynvioxy and the like) optionally
having substituent(s), C3_6 cycloalkyloxy (e.g.,
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy and the like) optionally having
substituent(s),axyloxy (e.g., phenoxv and the like) 25
optionally having substituent(s) and the like. More
preferable examples include C1-6 alkoxy (e.g., methoxy
and the like) optionally having substituent(s), C2-6
alkenyloxy (e.g., vinyloxy and the like) optionally
having substituent(s), C3-6 cycloalkyloxy (e.g.,
cyclopropyloxy and the like) optionally having
substituent(s) and the like. The "C1..6 alkoxy", "02_6
alkenvioxy", "e2..6 alkynyloxym,cycloalkvloxy" and
aryloxy" may have, for example, 1 to 5, preferably 1
to 3, substituents (preferably, halogen atom such as
chlorine, fluorine etc.; Cl-g alkoxy such as methoxy,
ethoxy etc-, and the  WO 20071148808PC1702007/062645 



like) that the aforementioned "hydrocarbon group may
have, and the like.        Preferable examples of the
"heterocyclic group" of the "heterocyclic group
optionally having substituent(s)" for R1 include a 5-
or 6-membered heterocyclic group containing, besides a
carbon atom, 1 to 3 hetero atoms selected from a
nitrogen atom, an oxygen atom, and a sulfur atom, and
the like. Specifically, for example, 1-, 2- or
3-pyrrolidinyl, 2- or 4- imidazolinyl, 2-, 3- or
4-pyrazolidiryl, piperidino, 2-, 3- or 10 4-piperidyl,
1- or 2-pdperazinyi, morpholinvl, 2- or 3-thienyl, 2-,
3- or 4-pyr1dyl, 2- or 3-furyl, pyrazinyl,
2-pyrimidinyl, 3- pyrrolyl, 3-pyridazinyl,
3-isothiazolyl, 3-isoxazolyi and the like can be
mentioned. Particularly preferably, a 6-membered
nitrogen-containing heterocyclic group (e.g., pyridyl
and the 15 like) and the like can be used. Preferable
examples of the substituent of the "heterocyclic group
optionally having substituent(s)" for R1 include a
halogen atom (e.g., chlorine, fluorine and the like) ,
01-6 alkyl (e.g., methyl, ethyl and the like), Calkoxy
(e.g methoxy, ethoxy and the like), C7-12
aralkyloxy-carbonyl (e.g., benzyloxycarbonyl and the
like) and the like. R/ is preferably for example,alkyl
optionally having substituent(s), (ii) C3_6 cycloalkyl
optionally having substituent(s), (iii) C2-6 alkenyl
optionally having substituent(s) or the like.
Particularly, C1-6 alkyl (e.g., methyl, ethyl)
optionally having substituent(s) is more preferable.
These groups optionally have, as the substituent, for
example, 1 to 5 substituents that the aforementioned
"hydrocarbon group" may have and the like.        R1
is preferably (i) C1-6 alkyl optionally having
substituent(s), (ii) C3-6 cycioalkyl; (iii) C6-14
aryl, (iv) amino optionally having substituent(s) or
the like. More preferably, R1 is (i) C2_6 alkyl
optionally having 1 to 3 substituents  WO
200711481)SPCT/iP2OM7g)62645 selected from C1--6
alkyl-carbonvioxy, hydroxy, a halogen atom and the
like, (ii) C cycloalkyl, (phenyl, (iv) mono- or di-
alkylamino or the like. In the aforementioned
formulas, R5 is a hydrogen atom, a $ halogen atom, a
hydrocarbon group optionally having substituent(s),
amino optionally having substituent(s), hydroxy
optionally having a substituent or mercapto optionally
having a aUbstituent, The "halogen atom" for Rh is
preferably fluorine, chlorine 10 or bromine.
Preferable exaAvies of the 'hydrocarbon group' of the
"hydrocarbon group optionally having substituent(s)"
for R5 include alkyl (e.g., Ci._6 alkyl. such as
methyl, ethyl, propyl, isopropyl etc., and the like),
alkenyl (e.g., C2-6 alkenyl such 15 as vinyl etc., and
the like), alkynyl (e.g., C2.4 alkynyl such as athynyl
etc., and the like), cycloalkylC3-6 cycloalkyl 



such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, and the like), aryl (e.g., C6-14 aryl such
as phenyl etc., and the like) and the like.
Particularly :Preferably, alkyl (e.g., 'alkyl such as
methyl etc., and the like), alkenvl (e.g., C2..6
alkenyl such as vinyl etc., and the like) and the like
can be mentioned. The "alkyl", "alkenyl", "alkynyl",
"cycloalkyl" and "aryl" may have, for example, 1 to 5,
preferably 1 to 3, substituents that the
aforementioned "hydrocarbon group" may gT have, and
the like. preferable examples of the sUbstituent of
the "amino optionally having substituent(s)" for R5
include 1 or 2 substituents selected from lower alkyl
optionally having substituent(s), aryl optionally
having substituent(s) and the .20 like. More
preferably, for example, one lower alkyl optionally
having sUbstituent(s) is used. As the "lower alkyl",
for example, Ca..6 alkyl such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl etc., and the like are used. The "lower
alkyl" ray have, for example, 1 to 3  V670
2007/148808PCIYH2007/06264- substituents that the
aforementioned "hydrocarbon group" may have, and the
like. As the "aryl", for example, C6.40 aryl such as
phenyl etc., and the like are used. The "aryl" may
have, for example, 1 to 5, preferably 1 to 3,
substituents (preferably, 5 halogen atom such as
fluorine, chlorine etc.; C1-6 alkoxy such as methoxy,
ethoxv etc., and the like) that the aforementioned
"hydrocarbon Troup" may have and the like. As the
"amino optionally hating substituent(s)", for example,
C6-16 arylamino (e.g., phenylamino and the like)
optionally having 1 to 3 lo alkoxy (e.g., methoxy and
the like), mono- oralkylamino (e.g., methylamino,
ethylamino, propylamino, isopropylamino, hutylamino,
tert-butylamino, dimethylamino, diethylanino,
Nethyl-N-methylamino and the like) and the like are
widely used. Preferable examples of the "hydroxy
optionally having a Is substituent" for R5 include
hydroxy, C1 alkoxy (e.g., mathoxy, ethoxy, propoxy,
isopropoxy and the like) optionally having
substituent(s), C2-6 alkenyloxy (e.g., vinyloxy and
the like) optionally having substituent(s), (32-6
alkynyloxv (e.g., ethynyloxy and the like) optionally
having substitnent(s), C2-6 20 cycloalkyloxy (e.g.,
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy and the like) optionally having
substituent(s), C6-14 aryloxy (e.g., phenoxy and the
like) optionally having substituent(s) and the like.
More preferable examples include hydroxy,alkoxy (e.g.,
methoxy and the 25 like) optionally having
substituents), C6-14 arylexy (e.g., phenoxy and the
like) optionally havina sabstituent(s) and the like.
The "C1_6 alkoxy",alkenyloxy",alkynyloxy", "C3..g
cycloalkyloxy" and "C6.44 aryloxy" may have, for
example, 1 to 5, preferably 1 to 3, substituents
(preferably, halogen atom 30 such as chlorine,
fluorine etc.; 01_6 alkoxy such as methoxv, ethoxy
etc., and the like) that the aforementioned
"hydrocarbon 



groups' may have, and the like.        Preferable
examples of the "mercapto optionally having a
substituent" for R5 include mercapto, 01_6 alkylthio
(e.g.,  WO 2007/148808PCTATP2007/062645 methylthio,
ethylthio, propyithio, isopropylthic and the like)
optionally having substituent(s), C2-6 alkenylthie
(e.g., vinyithio and the like) optionally having.
sdbstituent(s), alkynylthio (e.g., ethynyithic and the
like) optionally having 5 substituent(s), C3..6
cycloalkyithiocyclopropylthic, oyclobutylthio,
oyclopentylthio, cyclohexylthio and the like)
optionally having substituent(s), C614 aryithio (e,g.,
phenylthio and the like) optionally having
substituent(s) and the like. More preferable examples
include mercapto, 02-6 alkylthio (e.g., m methylthio
and the like) optionally haying substituent(s), C6-14
aryltilio (e.g., phenylthio and the like) optionally
having substituent(s) and the like. The "C.1-6
alkylthio", "02-6
alkenyithio",alkynylthio",cycloalkylthion and "06-14
arvithio" may have, for example, 1 to 5, preferably 1
to substituents (preferably, halogen atom such as
chlorine, fluorine etc.; O alkoxy such as methoxy,
ethoxy etc., and the like) that the aforementioned
"hydrocarbon group" may have, and the like.
R6 is preferably a hydrogen atom, 01-6 alkyl
optionally 20 having substituent(s) or the like. More
preferably, it is a hydrogen atom, C1-6 alkyl or the
like, particularly preferably a hydrogen atom.
In the aforementioned formulas, R6 is a hydrogen atom
or a hydrocarbon group optionally haying
substituent(a). 25Preferable examples of the
"hydrocarbon group" of the "hydrocarbon group
optionally having substituent(s)" for R6 include alkyl
(e.g., C alkyl such as methyl, ethyl, propyl,
isopropyl etc., and the like), alkenyl (e.g., C2-6
alkenyl such as vinyl etc., and the like), alkynyl
(e.g., Ca..6 alkvnvl such as 30 ethynyl etc., and the
like), cycloalkyl (e.g., Cz_G cycloalkyl such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
the like), aryl (e.g., C6-14 aryl such as phenyl etc.,
and the like) and the like. More preferred are alkyl
(e.g., C1-6 alkyl such as methyl etc., and the like),
aryl (e.g., 06..JA aryl such as
vv(12007,1-08X08PCV5P2007/062645 



phenyl etc., and the like) and the like. The ''alkyl",
"alkenyl", "alkynyl", "cycloalkyl" and "aryl" may
have, for example, 1 to 5, preferably 1 to 3,
snhstituents (preferably, halogen atom such as
chlorine, fluorine etc.; C alkoxy such as methoxy,
ethoxy etc., and the like) that the aforementioned
"hydrocarbon group" may have, and the like.        RG
is preferably a hydrogen atom, C1-6 alkyl optionally
having substituent(s) or the like. More preferably, it
is a hydrogen atom, C1-6 alkyl or the like.
Particularly preferably, it is a hydrogen atom.
in the aforementioned formulas, ring- A is a
5-membered ring optionally having substituent(s),
As the substituent of the "5-membered ring optionally
having substituent(s)", for example, a halogen atom, a
hydrocarbon group optionally having substituent(s),
amino optionally having substituent(s), hydroxy
optionally having a substituent, memcapto optionally
having a substituent, a heterocyclic group optionally
having substitnent(s) and the like can be mentioned.
Ring- A may have 1 or 2 of the above-mentioned
substituents at substitutable position(s).
Preferable examples of the "halogen atom" include
fluorine, chlorine and bromine.        Preferable
examples of the "hydrocarbon group' of the
"hydrocarbon group optionally having substituent(s)"
include        (e.g., Ci..6 alkyl such as methyl,
ethyl, propyl, isopropyl etc., and the like), alkenyl
(e.g., C.7.4 alkenyl such as vinyl etc., and the
like), alkynyl (e.g., C2r.6 alkynyl such as ethynyl
etc., and the like), cycloalkyl (e.g., 03...6
cycloalkyl such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, and the like), aryl (e.g.,
C5_14 aryl such as phenyl etc., and the like) and the
like. More preferable examples include alkyl (e.g.,
Cl..6 alkyl such as methyl etc., and the like),
alkenyl (e.g.,alkenyi such as vinyl etc., and the
like) and the like. The "alkyl", walkenyl", "alkynyl",
"cycloalkyl" and "aryl." may have, for  WO
2007/148808PCTLIP20071062645 example, I to 5,
preferably 1 to 3, substituents that the
aforementioned 'hydrocarbon croup" may have, and the
like.        Preferable examples of the 'amino
optionally having substituent(s)" include amino, C1_6
alkylamino optionally having sUbstituent(s), CG-13
arylamino optionally having substituent(s) and the
like. More preferable examples include amino, mono- or
diC alkylamino (e.g., methylamino, ethylamino,
propylamino, isopropylamino, butyl amino,
tert-butylamino, dimethylamino, diethylamino,
N-ethyl-N-methylamino and the like), C6-:jo arylamino
JO (e.g., phenvlamino and the like) and the like.
Preferable examples of the Thydroxv optionally haying
a substituent" include hvdroxy, C1_6 alkoxy (e.g.,
methoxy, ethoxy, propoxv, isopropoxy and the like)
optionally having substituent(s), C2-6 alkenyloxy
(e.g., vinylcxy and the Like) Is optionally having
substituent(s), C2..6 alkynyloxy (e.g., ethynvloxy and
the like) optionally having substitnent(s),
cycloalkyloxy (e g., cyclopropyloxy, cyclobutvloxy,
cyclopentyloxy, cyclohexyloxy and the like) optionally
having substituent(s), C6_14 aryloxy (e.g., phenoxy
and. the like) o0 optionally having substituent(s) and
the like. More preferable examples include hydroxy, C
alkoxy (e.g., methoxy and the like) optionally having
substituent(s), C6-14 aryloxv (e.g., phenoxy and the
like) optionally having substituent(s) and the like,
The "C.1...6 alkoxy", "C2-6 alkenyloxyn, "C2..6
alkynyloxv", "(7.3-6 cycloalkvloxy" and "C6.46
aryloxy" may have, for example, 1 to 5, preferably 1
to u, substituents (preferably, halogen atom such as
chlorine, fluorine etc. CI-Ealkoxv such as methoxy,
ethoxy etc., and the like) that the aforementioned
'hydrocarbon group" may have, and the like.
soPreferable examples of the "mercapto optionally
having a substituent" include mercapto,alkylthio
(e.g., methylthio, ethylthio, propylthio,
isopropylthio and the like) optionally having
substituent(s), C2-6 alkenylthiovinyithio and the
like) optionally having substituent(s), C2-5
alkynylthio (e.o., 



WO 2007/148608PCT/322007/062645 ethynyithio and the
like) optionally having substituent(s), C3-6
cycloalkyithio (e.g., cyclopropylthio, cyclobutylthio,
cyclopentvlthio, cyclohexylthio and the like)
optionally having substituent(s); C614
arylthiophenyithio and the like) if optionally having
substituent(s) and the like. More preferable examples
include mercapto, CL.6 alkyithio (e.g., methylthio and
the like) optionally having substituent(s), C6-14
arylthio (e.g., phenyithio and the like) optionally
having substituent(s) and the like. The "C1,4;
alkylthio", "C2-6 alkenylthio", "C2-6 E alkynylthio",
"C3.-6 cycloalkylthion and "C5..14 arylthio" may have,
for example, 1 to 5, preferably 1 to 3, substituents
(preferably, halogen atom such as chlorine, fluorine
etc.; C1..6 alkoxy such as methoxy, ethoxy etc., and
the like) that the aforementioned "hydrocarbon group"
may have, and the like.. 15Preferable examples of the
"heterocyclic group" of the "heterocyclic group
optionally having substituent(s)" include a 5- or
6-membered heterocyclic group containing, besides a
carbon atom, 1 to 3 hetero atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom and
the like. Specifically, for 20 example, 1-, 2- or
3-pyrrolidinyi, 2- or 4-imidazolinyl, 2-, :or
4-pyrazolidinyi, piperidino, 2-, 3- or 4-piperidyl, 1-
or 2piperazinyl, morpholinyl, 2- or 3-thienyl, 2-, 2-
or 4-pyridy1, 2- or 3-furyl, pyrazinyl, 2-pyrimidinyi,
3-pyrrolyl, 3- pyridazinyl, 3-isothis2o1 yl,
3-isoxazolyi and the like can be .?.5 mentioned. More
preferable examples include a 6-membered
nitrogen-containing heterocyclic group (e.g., pyridvl
and the like) and the like. Preferable examples of the
substituent of the "heterocyclic group optionally
having slibstituent(s)" include a halogen atom (e, g.,
chlorine, fluorine and the like), eq, C1-5 {alkyl
(e.g., methyl, ethyl and the like), Cl-E, alkoxy
methoxy, ethoxv and the like), C:7-17
aralkyloxy-carbonyl (e.g., benzvloxvoarbonvl and the
like), amino, mono-C1..5 alkylamino (e.g.,
methylanino, ethyaamino and the like), di-C1-6
alkylamino (e.g., dimethylamino, diethylamino and the
like) and the like.  WO 2007!14880SPCTM721107/06261.5
Ring A is Preferably a 5-membered ring optionally
having 1 or 2 substituen_s 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. Preferable examples of ring A include a
5-membered ring optionally having. 1. or 2
snhstituents selected from C1-4-, alkyl optionally
having substltuent(s) (e.g., 1 to 5 substituents
selected from substituent group A),alkenyl optionally
having. 10 substituent(s) (e.g. 1 to 5 substituents
selected from substituent group A) and Cs_e oyclealkyl
optionally raving substituent(s) (e.g., I. to 5
substitUents selected from substituent group A), and
the like. More preferable examples include a.
5-membered ring optionally having 1 or 2 C1-6 alkyl
optionally having. substituent(s) (e.g., 1 to 5
substituents selected from substituent group A) and
the like. Particularly, a 5-membered ring optionally
having one C1-6 alkyl optionally having substituent(s)
(e.g., 1 to 5 substituents selected from substituent
group. A) is preferable. Preferable examples of the )
'subatituent" include a halogen atom, optionally
halogenated C.1..6 alkyl, optionally halogenated C1_6
alkOry, C7_12 aralkyl, phenyl and the like.        In
the aforementioned formulas, ring B is a. 6-merhered.
ring optionally having substituent(s). 



83As the substituent of the "6-meMbered ring
optionally having substituent(s)", a. halogen atom, a
hyrfrocarbon group optionally having substituent(s),
amino optionally having substituent(s), hydroxy
optionally having a substituent, mercapto optionally
having a slIhstituent, a heterocyclic group 30
optionally having substituent(s) and the like can be
mentioned. Ring B optionally has 1 or 2 substituents
mentioned above at substitutable position(s).
Preferable examples of these' substituents include
preferable examples of the substituent of ring A and
the like.           Preferable examples of ring B
include a 6-membered ring optionally having 1 or 2
substituents selected from a halogen atom, a
hydrocarbon group optionally having substituent(s),
amino optionally having substituent(s), hydroxy
optionally 5 having a substituent and mercapto
optionally having a substituent, and the like. Ring B
is more preferably a 6- membered ring optionally
having 1 or 2 substituents selected from a halogen
atom, hydroxy optionally having a substituent and
C1..6 alkyl optionally having substituent(s). Of
these, a 6- 10 membered ring optionally having 1 or 2
halogen atoms is preferable. Unsubstituted 6-membered
ring is more preferable.        In the aforementioned
formulas, ring C is a 5-membered ring optionally
having substituent(s). As the substituent of the
"5-membered ring optionally 15 having substituent(s)",
for example, a halogen atom, a hydrocarbon group
optionally having substituent(s), hydroxy optionally
having a substituent, a heterocyclic group optionally
having substituent(s) and the like can be mentioned.
Ring C optionally has 1 or 2 substituents mentioned
above at 20 substitutable position(s).
Preferable examples of the "halogen atom" include
fluorine, chlorine and bromine.        Preferable
examples of the "hydrocarbon group" of the
"hydrocarbon group optionally having substituent(s)"
include 25 alkyl (e.g., C1_6 alkyl such as methyl,
ethyl, propyl, isopropyl etc., and the like), alkenyl
(e.g., C2_6 alkenyl such as vinyl etc., and the like),
alkynyl (e.g., C2..6 alkynyl such as ethynyl etc., and
the like), cycloalkyl (e.g., C3.6 cycloalkyl such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
the like), 30 aryl (e.g., C6_44 aryl such as phenyl
etc., and the like) and the like. More preferable
examples include for example, alkyl (e.g., C1_6 alkyl
such as methyl etc., and the like), aryl (e.g., C6_14
aryl such as phenyl etc., and the like) and the like.
The "alkyl", "alkenyl", "alkynyl", "cycloalkyl" and
"aryl" may have, for  WO 2007h48808PCTIJP2007/662645
example, I to 5, preferably 1 to 3, substituents
(preferably, halogen atom such as chlorine, fluorine
etc.; C1-6 alkoxy such as methoxy, ethoxy etc., and
the like) that the aforementioned "hydrocarbon group"
may have, and the like.        Preferable examples of
the "hydroxy optionally having a substituent" include
hydroxy, C alkoxy (e.g., methoxy, ethoxy, propoxy,
isopropoxy and the like) optionally having
substituent(s), C2-6 alkenyloxy (c.a., vinyloxy and
the "ke) optionally having substituent(s), C2-6
alkynyloxy (e.g., o ethynvioxy and the like)
optionally having substituent(s), C3-6 cycloalkyloxy
(e.g., cyclopropyloxy, cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy and the like) optionally having
substituent(s), C6-16 aryloxy (e.g., phenoxy and the
like) optionally having substituent(s) and the like.
More preferable 15 examples include hydroxy, C alkoxy
(e.g., methoxy and the Like) optionally having
substitaent(s), 06-;4 aryloxy (e.g., phenoxy and the
like) optionally having substituent(s) and the like.
The "C71..6 al.koxy",alkenyloxy", "02_6 alkynyloxy', 



cycloalkyloxy". and "C_14 aryloxy" may have, for
exah'ie, 1 20 to 5, preferably I to 3, substituents
(preferably, halogen atom such as chlorine, fluorine
etc.; C1-6 alkoxy such as methoxy, ethoxy etc., and
the like) that the aforementioned "hydrocarbon Group"
may have, and the like.        As a preferable example
of the "heterocyclic group" of the "heterocyclic group
optionally having sUbstituent(s)", for example, a 5-
or 6-membered heterocyclic group containing, besides a
carbon. atom, 1 to 3 hetero atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom and
the like can be mentioned- Specifically, for example,
1-, 2- or 3- so pyrrolidinyl, 2- or 4-imidazolinyi,
2-, 3- or 4-pvrazolidinyl, piperidino, 2-, 3- or
4-piperidyl, 1- or 2-piperazinyl, morpholinyl, 2- or
3-thienvl, 2-, 3- or 4-pyridyl, 2- or 3- fury',
pyrazinyl, 2-pyrimidinyi, 3-pyrrolyl, 3-pyridazinvi,
3- isothiazolyi, 3-isexazoly1 and the like can be
mentioned.  MR)aWITI4M8PCTLIP20071062645  Particularly
preferably, a 6-membered nitrogen-containing.
heterocyclib group (e.g., pyridyi and the like) and
the like can be mentioned. Preferable examples of the
substituent of the 'heterocyclic group optionally
having substituent(s)" include a halogen atom. (e.g.,
chlorine, fluorine and the like), 01-3 alkyl (e.g.,
methyl, ethyl and the like), CI-6 alkoxv (e.g.,
methoxv, ethoxy and the like), 07_12
aralkyloxy-barbonyl (e.g., benzyloxycarbonyl and the
like), amino, mono-01..i, alkylamino (e.g.,
methylamino, ethylamino and the like), di-C1..6
alkylamino 10 (e.g., dimethylamino, diethylamino and
the like) and the like.        Preferable examples of
ring C include 'a 5-membered ring optionally having 1
or 2 substituents selected from a halogen atom, a.
hydrocarbon group optionally having sabstAtuent(s),
hydroxy optionally having a substituent and a
heterocyclic group .sre; optionally having
substituent(s), and the like. More preferable examples
of ring. C include a. 5-membered ring optionally
having 1 or 2 substituents selected from Cl..6 alkyl
optionally having substituent(s) (e.g., 1 te 5
substituents selected from substituent group A),
C3...6 cycloalkyl optionally having 20' substituent(s)
(e.g., 1 to 5 substituents selected from substituent
group A), C6.10 aryl optionally having substituent(s)
(e.g., 1 to 5 substituents selected from substituent
group A) and a. 5- or 6-membered heterocyclic group
optionally having substituent(s) (e.g., 1 to 5
substituents selected from "r substituent group B). As
the substituent, 1 or 2 substitnents selected from a
halogen atom, optionally halogenated C1-6, alkyl,
optionally halogenated Ca_g cycloalkyl, optionally
halogenated Cg..10 aryl, optionally halogenated C7-12
aralkyl, optionally halogenated CI-6 alkoxv, amino,
mono-Ci..6 alkylamino, alkylamino, optionally
halogenated 5- or 6-membered aromatic heterocyclic
group and the like can be mentioned. Ring C is more
preferably a 5-membered ring optionally having one
sabstituent selected from optionally halogenated C1".6
alkyl, optionally. halogenated C3-6 cycloelkyl,
optionally halogenated  WO 20071148808PCMP2007/062645
phenyl, optionally halogenated C7-12 aralkyl and
optionally halogenated 5- or 6-membered aromatic
heterocyclic group.        As the tricycle consisting
of ring A, ring B and ring C, for example, a ring
represented by the formula Be wherein ring Aa is as
defined for ring A, ring Ba is as defined for ring B,
ring. Ca. is as defined for ring C, and X As as
defined above, and the like can be mentioned_
Preferable examples of the tricycle include a. ring
represented by the formula 



t Ab,k 111Ba Cb/y N Ab Bs " \>  wherein Ling Ab is as
defined for ring A, ring Ch is as defined for ring C,
and other symbols are as defined above, and the 15In
the aforementioned formulas, P2 is a hydrogen atom, a
halogen atom, a hydrocarbon group optionally having
substituent(s) or a heterocyclic group optionally
having substituent(s). The 'halogen atom" for S2 is
referably Fluorine, chlorine 20 or bromine. Preferable
examples of the "hydrocarbon group" of the
"hydrocarbon group optionally having substituent(s)"
for P2 include alkyl (e.g., Ci..e; alkyl such as
methyl, ethyl, propyl, isopropyl etc., and the like),
alkenyi (e.g., 02..6 alkenyl such
W02001148808PC1IM2007/062645 



as vinyl etc., and the like), alkynyl (e.g., 02_6
alkvnyl such as ethynyl etc., and the like),
cycloalkyl (e.g., C35 cycloalkyl such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, and the like),
aryl (e.g., C6-14 aryl such as phenyl etc., and the
like) and he like. More preferable examples include
alkyl (e.g., C1-6 alkyl such as methyl etc., and the
like), aryl (e-g., C6-14 aryl such as phenyl etc., and
the like) and the like. The "alkyl", "alkenyl",
"alkynyl", "cycloalkyl" and "aryl" may have, for
example, 1 to 5, preferably 1 to 3, substituents
(preferably, halogen atom such as chlorine, fluorine
etc.; C1-6 alkoxy such as methoxy, ethoxy etc., and
the like) that the aforementioned "hydrocarbon group"
may have, and the like.        Preferable examples of
the 'heterocyclic group" of the "heterocyclic group
optionally having substituent(s)" for 172 uc include a
5- or 6-membered heterocyclic group containing,
besides a carbon atom, 1 to 3 heterc atoms selected
from a nitrogen atom, an oxygen atom and a sulfur atom
and the like. Specifically, for example, 1-, 2- or
3-pyrrolidinyi, 2- or 4- imidazolinyi, 2-, 3- or
4-pyrazolidinyi, piperidino, 2-, 3- or 4-piperidyl, 1-
or 2-piperazinyl, morpholinyl, 2- or 3-thienyi, 2-, 3-
or 4-pyridyl, 2- or 3-furyl, pyrazinyl, 2-pyrimidinyi,
3- pyrrolyl, 3-pyridazinyl, 3-isothiazolyi,
3-isoxazolyi and the like can be mentioned.
Particularly preferably, a 6-membered
nitrogen-containing heterocyclic group (e.g., pyridyl
and the like) and the like can be mentioned-
Preferable examples of the substituent of the
'heterocyclic group optionally having substituent(s)"
for le include a halogen atom (e.g., chlorine,
fluorine and the like), 01-6 alkyl (e.g., methyl,
ethyl and the like), Calkoxy (e.g., methoxy, ethoxy
and the like), C..12 aralkyloxy-carbonyl (e.g.,
benzyloxycarbonyl and the like), amino, mono-C1_6
alkylamino (e.g., methylamino, ethvlamino and the
like), di-C1..6 alkylamino (e.g., dimethylamino,
diethylamino and the like) and the like.
WO200713485UiPCTAJP2007/062645           R2 is
preferably for example, a hydrogen atom, a.
hydrocarbon group optionally having substituent(s), a
heterocyclic group optionally having substituent(s) or
the like. More preferable examples include (i) a
hydro:en atom, (ii) 5 alkyl optionally having
substituent(s), (iii) Cu_10 aryl optionally having
substituent(s), (iv) a 5- or 6-membered heterbcyclic
group optionally having substituent(s) and the like.
More preferably, for example, (i) a hydrogen atom,
(ii) C1-6 alkyl, (iii) 06_10 aryl optionally having I
or 2 substituents selected from a halogen atom, 01_6
alkyl, C1-6 alRDXy, midno and mono- or di-C1..6
alkylamino, (iv) a 6-membered nitrogen-containing
heterocyclic group optionally having 1 or 2
substituents selected from a halogen atom, Ci..G
alkyl, 01-6 alloxy, amino and mono- or di-C.1,1-6
alkylaminc and the like can be 15 mentioned. More
preferable B3 includes a hydrogen atom, C1-6 2 alkyl,
phenyl and the like. More preferable Rincludes a
hydrogen atom, C1-6 alkyl and the like, particularly
preferable P.2 is a hydrogen atom. In the
aforementioned formulas, P3 is a hydrogen atom, a 50
hydrocarbon group optionally having substituent(s),
amino optionally having substituent(s), hydroxy
optionally having a substituent, mercapto optionally
having a sabstituent or a heterocyclic group
optionally having substituent(s). Preferable examples
of the 'hydrocarbon group" of the 25 "hydrocarbon
group optionally having substituent(s)ii for R3
include alkyl (e.g., C1..6 alkyl such as methyl,
ethyl, propyl, isopropyl etc., and the like), alkenyl
(e.g., 02-6 alkenyi such as vinyl etc., and the like),
alkynyl (e.g., 02-6 alkynyl such as ethynyl etc., and
the like), cycloalkyl (e.g.,cycloalkyl so such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
the like), aryl (e.g., C6-44 aryl such as phenyl etc.,
and the like) and the like. More preferable examples
include alkyl (e.g., Cl_6 alkyl such as methyl etc.,
and the like), alkenyl. (e.g. C2-6 alkenyi such as
vinyl etc., and the like) and the  



WO 20071148808PCMP2007/062645 like. The "alkyl",
"alkenylfr, "alkynyl", "cycloalkyl" and "aryl" may
have, for example, 1 to 5, preferably 1 to 3,
silhstituents that the aforementioned "hydrocarbon
group" may have, and the like.        Preferable
examples of the substituent of the "amino optionally
having substituent(s)" for R3 include 1 or 2
substituents selected from lower alkyl optionally
having substituent(s), aryl optionalay having
substituent(s) and the like. More preferably, one
lower alkyl optionally having w substituent(s) is
used. As the "lower alkyl", for example, C: L.-6 alkyl
such as methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl etc., and the like are
used. The 'lower alkyl" may have, for example, 1 to 3
substituents that the aforementioned 'hydrocarbon
group" may have, and the like. As 15 the 'aryl", for
example, C6._10 aryl such as phenyl etc., and the like
are used. The "aryl" may have, for example, I to 5,
preferably 1 to 3, substituents (preferably, halogen
atom such as fluorine, chlorine etc.; (31_.6 alkoxy
such as methoxy, ethcxy etc., and the like) that the
aforementioned 'hydrocarbon group" may have, and the
like. As the "amino optionally havinq.
substituent(s)", for example, C6-10 arylamino (e.g.,
phenylamino and the like) optionally having 1 to 3
C1-6 alkoxy (e.g., mathoxy and the like), or mono-
oralkylamino (e.g,, methylartd= ethylaminc,
propylamino, isopropylamino,, butylamino,
tartbutylamino, dimethylamino, diethylamino,
N-ethyl-N-methyla"no, and the like) and the like are
widely used.        Preferable examples of the
"hydroxy optionally having a substituent" for R3
include hydroxy, C alkoxy (e.g., methoxy, ethoxy,
propoxy, isopropoxy and the like) optionally having
$13 substituent(s), C2-6 alkenyloxy (e.g., vinyloxy
and the like) optionally having substituent(s),
Calkyhyloxy (e.g., ethynyloxy and the like) optionally
having substituent(s), Cdcycicalkyloxy (e.g.,
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy and the like) optionally having  WO 200
7114MOSPatiP20071062645 substituent(s), C-.L4 aryloxy
(e.g., phenoxy and the like) optionally having
substitnent(s) and the like. More preferable examples
include hydroxy, CF.6 alkoxy (e.g., methoxy and the
like) optionally having substituent(s), Ce.44 aryloxy
phenoxv and the like) optionally having substitueht(s)
and the like. The "Cl..g
alkoxy",alkenyloxy",alkvnyloxy", "03.4 cycloalkyloxy"
and "C6..14 aryloxy" may have, for example, 1 to 5,
preferably 1 to 3, substituents (preferably, halogen
atom such as chlorine, fluorine etc.; CL..6 alkoxy
such as methoxy, N ethoxy etc., and the like) that the
aforementioned "hydrocarbon group" may have, and the
like.        Preferable examples of the "mercapto
optionally having a substituent" for R3 include
mercapto, 01..5 alkyithio (e.g., methylthio,
ethylthio, propyithio, isopropyithicand the like)
optionally having substituent(s), C2. alkenylthio ?-**
n "te  vinylthio and the like) optionally having
substituent(s), C2-.5 alkynylthio (e.g., ethynylthio
and the like) optionally having
substituent(s),cycloalkyithio (e.g., cyclopropyithio,
cyclobutV1thio, cyclopentylthio, cyclohexylthio and
the like) 



rj optionally having substituent(s), C6_14 arylthio
(e.g., phenylthio and the like) optionally having
substituent(s) and the like. More preferable examples
include mercapto, C1-6 alkyithio (e.g., methylthio and
the like) optionally having substitvent(s), C6-14
aryithio (e.a., phenyithio and the like) optionally
having  substituent(s) and the like. The "Ci...E;
alkylthio", "C2-5 alkenyithio",alkynylthio", "CT.6
cycloalkyithio" and "C6..14 arylthion may have, for
example, 1 to 5, preferably 1 to 3, snbstituents
(preferably, halogen atom such as chlorine, fluorine
etc.; C1-6 alkoxy such as methoxy, ethoxy etc., and
the .30 like) that the aforementioned. 'hydrocarbon
oroup" may have, and the like.        Preferable
examples of the "heterocyclic group" of the
"heterocyclic group optionally having substituent(s)"
for R3 include a 5- or 6-meffbered heterocyclic group
containing,  1,14)2007/148808PCTUP2007/0626 besides a
carbon atom, 1 to 3 hetero atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom, and
the like. specifically, for example, 1-, 2- or
3-pyrrolidinyl, 2- or 4- imidaolinyl, 2-, ' or
4-pyrazolidinyi, piperidino, 2-, 3- or  4-piperidyl,
I- or 2-piperazinyi, morpholinyl, 2- or 3-thienyl, 2-,
3- or 4-pyridyl, 2- or 3-furyl, pyrazinyl,
2-pyrimidinvl, 3- pyrrolyi, 3-pyridazinvi,
3-isothiazolyl, 3-isoxazolyi and the like are used-
Particularly preferably, a 6-membered
nitrogen-containing heterocyclic group (e.g., pyridyl
and the like) and to the like-are used. Preferable
examples of the substituent of the "heterocyclic group
optionally having substituent(s)" for include a
halogen atom (e.g., chlorine, fluorine and the like),
C1-6 alkyl (e.g., methyl, ethyl and the like), C1-6
alkoxy (e.g., methoxy, ethoxy and the like), 07-12
aralkyloxy-carbonyl (e.g., benzyloxycarbonyl and the
like), amino, mono-C1-6 alkylamino        methvlamino,
ethylamino and the like), di-01..6 alkylamino (e.g.,
dimethylamino, diethylamino and the like) and the
like.        R3 is preferably a hydrogen atom,
Ci..6alkyl optionally having substituent(s), C2-6
alkenyl optionally having  substituent(s), amino
optionally having substituent(s) or the like. More
preferable examples include a hydrogen atom, alkyl
optionally having substituent(s) and the like.
As more preferable examples for R3, (i) a hydrogen
atom, (ii) C1-6 alkyl optionally having 1 to 5
substituents selected from halogen atom and Ci..6
alkoxy, (iii) Cu aryl-Ci...6 alkyl optionally having 1
to 5 substituents selected from halogen atom, nitro,
cyane, hydroxy, optionally halogenated 01-6 alkyl,
optionally halogenated 01-6 alkoxy, amino, mono-Cis
alkylamino, alkylamino, carboxy, C1-6 alkyl-oarbonyi,
01-6 alkoxy- carbonyl, carbamoyl, mono-01_6
alkyl-oarbamoyl,alkyl- 



carbamoyl,aryl-carbamcyl, Ce...10 aryl, 06.40 aryloxy
and optionally halogenated 01-6 alkyl-carbonylamino,
and the like can be mentioned.  WO
2007/148808PCTLIP2007,1062645          P: is
preferably, for example, (i) a. hydrogen atom, (ii)
C1-6 alkyl. optionally having substituent(s), (iii)
Ca..6 ovoloalkyl, (iv) C6-14 aryl, (v) hydroxy
optionally having a substituent, (vi) meroapto
optionally having a substituent, (vii) amino
optionally having substituent(s) or the like. More
preferable examples include (i) a hydrogen atom, (ii)
C1-6 alkyl optionally. having 1 to 3 substituents
selected from. phenyl, hydroxy, a halogen atom, C1-6
alkyl-carbonyl, C7-13 aralkyloxy, pyridyl and the
like, (iii) C3_6 cycloalkyl, (iv) phenyl, (v) C1-6 10
alkoxy, (vi) mercapto, (vii) C1 alkvlthio, (viii.)
mono- or di-C4-6 alkviamino and the like.        In
the aforementioned formulas, R4a and P.4b are the same
or different and each is a hydrogen atom, a halogen
atom, a hydrocarbon group optionally having
substituent(s), amino 15 optionally having
substituent(s), hydroxy optionally having a
substituent, mercapto optionally having a substituent
or a heterocyclic group optionally having
substituent(s). or R4b The "halogen atom" for R4'.is
preferably fluorine, chlorine or bromine. Preferable
examples of the "hydrocarbon group optionally having
substituent(s)" for P" or Rtb include those similar to
the "hydrocarbon group optionally having
substituent(s)" for Rt Preferable examples of the
"amino optionally having substituent(s)" for P.4' or
R4") include those similar to the "amino 25 optionally
having sithstituent(s)" for R3.        Preferable
examples of the whydroxv optionaaly having a
substituent" for Pi3'. or R4b include hvdroxv, C1-5
alkoxv (e.g., methoxy, ethoxy, propoxy, isopropoxy and
the like) optionally having substituent(s), C26
alkenyloxy (e.g., vinyloxy and the .like) optionally
having substituent(s), C2..6 alkynyloxy (e.g.,
ethynyloxy and the like) optionally having
substitnent(s), cycloalkyloxy (e.g., cyclopropyloxy,
cyclobutyloxv, cyclopentvloxy, oyclohexyloxy and the
like) optionally having substituent(s), C6_14 aryloxy
(e.g., phenoxv and the like) 



WO 20071148308ETTYJP2007106264S optionally having
substituent (a) and the :hike. More preferahle
examples include hydroxy,alhaxy (e.g., methoxy and the
like) optionally having subs.tituent (s)aryloxy (e -g.
phenoxv and the like) optionally having substituent(s)
and the S' like. The "Cir_E alkoxy", "C2..6
alkenyloxy", "C2_, alkynylo.xy", "C3..6 cycloalkyloxy"
and "C.E...14 aryloxy" may have, for example, 1 to 5,
preferably 1 to 3, substituents (preferably, halogen
atom such as chlorine, fluorine etc.; C1_.6 alkcixy
such as methoxy, ethoxy etc" and the like) that the
aforementioned "hydrocarbon 0 group" may have, and the
like.         Preferable examples of the "meroa.pto
optionally having a substituent" for R.4a or R.413
include mercapto, C1-.6 alkyithio ( e g methylthio,
ethylthid, propylthio, isopropvlthio and the like.)
optionally having substituent(s), C2-6 alkenylthio
(e.g., is vinylthio and the like) optionally having
substituent(s), C2-6 alkyaylthioethynylthio and the
like) optionally having substituent(s), C3-6
cycloalkylthio (e g. cyclopropylthio,
cyclobutylthic.), cyclopentylthio, cycl.ohexylthio and
the like) optionally having subst 'tient (s), C6--11
arylthio (e g, phenylthio ;?;'). an.d the like)
optimally having substituent (6) and the like. More
preferable examples include mercaoto, Cir.& alkylthio
(e.g., methylthio and the like) optionally having
substituent (C6-14 a rylthio (e .g., ph.enylthio and
the like) optionally having substituent (s) and the
like. The "Ci..6 alkyithio", "C2-6
alkenylthio",alkynylthio",cycloalkyithio" and "C5_14
arylthio" may have, for example, 1 to 5, preferably 1
to 3, substituents (preferably, halogen atom such as
chlorine, fluorine etc.; C3..6 alkoxy such as methcxy,
ethoxy etc., and the like) that the aforementioned
"hydrocarbon group" may have, and so the '" e.
Preferable examples of the 'heterocyclic group
optionally having substituent s ) ". for it or Feb
include those similar to the "heterocyclic group
optionally having substituent (a ) " recited as  WO
2007/148808PCIMP20071962645 examples of the
substituents that the "6-membered ring optionally
having subst'tuent(s)" for ring B may have Preferable
examples of P.4a include a hydrogen atom, a halogen
atom, hydroxy optionally having a. subst1Luent, C1
alkyl 5 optionally having substituent(a) and the like.
More preferably, R4a is a hydrogen atom or a halogen
atom, and particularly preferably a hydrogen atom. 



Preferable examples of R41' include a hydrogen atom, a
halogen atom, bydroxy optionally having a substituent,
C1.-5 alkyl IO optionally having substituent(s) and
the like. More preferably, I-Z4b is a hydrogen atom or
a halogen atom, and particularly preferably a hydrogen
atom.        In the aforementioned formulas, Xis an
oxygen atom or a sulfur atom. ,vsAs the formula (I),
for example, the following foinvla RR1 N 1k4 Ask ' Ba
Ca t wherein each symbol is as defined above, can be
mentioned. Preferable examples of compound (I) include
a compound represented by the formula    20 0 Rt ,J'Ab
go I 1rb or 



wherein each syMbol is as defined above, and the like.
NVO 200 7/148808pammirto62645         More preferable
examples of the comp() nd (I) include a compound.
represented by the foimula    wherein each. symbol is
as defined above, and the like.        More preferable
examples of the compound (1) include a compound
represented by the formula    wherein each symbol is
as defined above, and the like. Particularly
preferable examples of the compound (I) zo include a
compound represented by the formula wherein each
symbol is as defined above, and the like. Preferable
examples of compound (1) include the following
compounds and the like. 15 [compound A] A compound of
the formula1, wherein  WO 2007/148808PC17JP2007/062645
RI is C1-5 alkyl optionally having substituent(s),
C3-5 oycloalkyl optionally having substitment(s) or
C2-6 alkenyl optionally having substituent(s); 



R2 is a hydrogen atom, a hydrocarbon group optionally
having 5 substituent(s) or a heterocyclic group
optionally having substituent(s); R3 is a hydrogen
atom, C1-6 alkyl optionally haying suhstituent(s), C2
alkenyl optionally having substituent(s) or amino
optionally having substitnent(s); 10 yea and P.Ith are
the same or different and each is a hydrogen atom, a
halogen atom, hydroxy optionally having a substitnent
or :-1-5 alkyl optionally haying substituent(s); R5 is
a. hydrogen atom or Ci_G alkyl optionally having
substituent(s); and 15 R.6 is a hydrogen atom or C1-5
alkyl optionally haying substituent(s), or a salt
thereof. [compound El A compound of the formula (If),
wherein   R1 is (i) (a) C1-6 alkyl, (h) C2..6 alkenyl,
(c) 025 alkynyl, (R) 20 C3-6 cycloalkyl or (e) C6.01
aryl, each of which optionally has 1 to 5 sobstituents
selected from substituent group A,  (ii) amino
optionally having 1 or 2 substitnents selected from
(a) C1-6 alkyl, (o)alkenyl, (c) C2.4; alkynyi, (d)
C3_45 cycloalkyl and (e) C6-14 aryl, each of which
optionally has 1 to 5 25 substituents selected, from
substituent group A, or  (iii) a 5- to 14-membered
heterocyclic group containing, besides a carbon atom,
1 to 3 hetero atoms selected from an oxygen atom, a
sulfur atom and a. nitrogen atom, which optionally has
1 to 5 .substituents selected from substituent group
B; K2 is (i) a hydrogen atom, (ii) a halogen atom,  WO
2007/148808PCILIP20071062645  (iii) (a) Cl_6 alkyl,
(b) C2-6 alkenyl, (C) 02-6 alkynyl, (d) C-3,5
cvoloalkyl or (e) Cii-14 aryl, each of which
optionally has 1 to 5 substituents selected from
subsUtuent group A, or  (iv) a 5- to 14-membered
heterocyclic group containing, besides o a carbon
atom, 1 to 3 hetero atoms selected from an oxygen
atom, a sulfur atom and a nitrogen atom, which
optionally has 1 to 5 substituents selected from
substituent group B; R3 is, 



(i) a hydrogen atom,  (ii) (a) C3..6 alkyl, (b) 02-6
alkenyi, (C) C2-6 alkynyl, (d) 02-6 cycloalkyl or (e)
05-14 aryl, each of which optionally has I to 5
substituents selExted from substituent group A,  (iii)
amino optionally having 1 or 2 substituents selected
from (a) Ca-6 alkyl, (b) 02_6 alkenyl, (c) 02-6
alkynyl,,(d) 02-6 cycloalkyl and (e) 06-14 aryl, each
of which optionally has 1 to 5 substituents selected
from substituent group A. (iv) (aD bydroxy, or (2) (a)
C1-6 alkoxy, (p) 02-6 alitBnylOXV, (c)     alkynyloxy,
(d) C3_6 cycloalkyloxv or (e) 06-14 aryloxy, each of
which optionally has 1 to 5 substituents selected from
a substdtuent group A,  (v) (1) mercapto, or'al C1-6
alkyithio, (b) 02-6 alkenyithio, (d) C2-6 alkynylthio,
(d) 02-6 cycloalkyithic or (e) 06.-24 aryithio, each
of which optionally has 1 to 5 substituents selected
from substituent group A, or  (vi) a 5- to
14'-merbered heterocyclic group containing, besides a
carbon atom, 1 to 3 hetero atoms selected from an
oxygen atom, a sulfur atom and a nitrogen atom, which
optibnally has 1 to 5 substituents selected from
substAtuent group B; R" and P.4b are the same or
different and each is  (i) a hydrogen atom, (ii) a
halogen atom,  (iii) (a) Ci..6 alkyl, (b) 02-6
alkenyl, (o) C2_6 alkynyl, (d) 03-6 cycloalkyl or (e)
C6-14 aryl, each of which optionally has 2 to 5
substituents selected from substituent group Ps,  WO
2O07/148SPCTLIP20071062645 (iv) amino optionally
having 1 or 2 substituents selected from (a) Ci_c
alkyl, (b) C2-5 alkenyl, (c) 02-5 alkynyi, (d) C.3_6
cycloalkyl and (e) C6-14 aryl, each of which
optionally has 1 to 5 substituents selected from
substituent group A, 5 (V) (1) hydroxv, or (2) (a)
C1_6 alkoxy, (b) 02-6 alkenyloxy, (c) C2-6 alkynyloxv,
(d) C3-6 oycloalkyloxy or (e) 06-74 aryloxy, each of
which optionally has 1 to 5 substituents selected from
substituent group A, or (vi) (1) mercapto, or (2) (a)
01-6 a.Lkyithio, (b) C2-5 10 alkenyithio, (d) C26
alkynylthio, (..d) Ccycloalkyithio or (a) C6-14
arvlthio, each of which optionally has 1 to 5
substituents selected from substituent. group P4 R5 is
(i) a hydrogen atom, 



/5 (ii) a halogen atom,  (iii) (a) Ch-6 alkyl, (b)
C2-6 alkenyl, (c) C2-6 alkynyly (d) r - cycloalkyl or
(e) C6-24 aryl, each of which optionally has 1 to 5
substituents selected from substituent group A,  (iv)
amino optionally. having 1 or 2 substituents selected
from 20 (a) C1-6 alkyl, (b) C2-4 alkenyl, (c)alkynyl,
(d) 03_6 cycloalkyl and (e) 06-14 aryl, each of which
optionally has 1 to 5 substituents selected from
substituent group A, (-0 (1) hydroxy, or (2) (a) Cl_s
alkoxy, (b) 02-6 alkenyloxy, (0) C2-6 alkynyloxy, (d)
Cs_G cycloalkyloxy or (e) C6-44 aryloxy, each 25 of
which optionally has 1 to 5 suhstituents selected from
substituent group P, or (vi) (1) mercapto, or (2) (a)
C1-5 alkylthio, CO) C2-6 alkenylthio, (d) 02-6
alkynyithio, (d) Cl_E, cycicalkylthio or (e) C6-44
arylthio, each of which optionally has 1 to 5
substituents so selected from substituent group A; R6
'is, (i) a hydrogen atom or  WO
20117/148813SPCIAP200M62645  (ii) (a) C1-6 atkYl., (b)
02-6 alkenyl, (c) Calkynyl, (d) C4.6 cycloalkyl or (e)
C6_16 aryl, each of which optionally has I to 5
sabstituents selected from substituen,- group A; and X
is an oxygen atom or a sulfur atom, or a salt thereof.
5 [compound C] A. compound of the formula (V), wherein
Ri is C1-6 alkyl, 03.-.6 cycloalkyl or C2-6 alkenyl,
each of which optionally has 1 to 5 substituents
selected from substituent group A; o R2 is (i) a
hydrogen atom, (ii) (a) C.)1_6 alkyl, (b) 02-6
alkenyl, (C) 02-6 alkynyl, (d) C3-6 cycloalkyl or (e)
06-14 aryl, each of which optionally has 1 to 5
substituents selected from substituent group A, or
(iii) a 6-membered nitrogen-containing heterocyclic
group (e.g., pyridyl and the like) optionally 



15 having- 1 to 5 substituents selected from
substituent B; R3 is (i) a hydrogen atom, (ii) (a)
Cl..6 alkyl or (b)alkenyl, each of which optionally
has 1 to 5 substituents selected from substituent
group A, or (iii) amino optionally having. I or 2
sUhstitnents selected from (a) 014 alkyl, (b) 02..6
aikenyl, (c.) 20 C2-6 alkYnyl, (d) C3_6 cycloalkyl.
and (e) C6-14 aryl, each of which optionally has 1 to
5 suhst*tuents selected from substituent group A; R4
and Re are the same or different and each is (i) a
hydrogen atom, (ii) a halogen "atom,hydroxy optionally
substituted by C1-6 alkyl optionally haying. 1 to 5
substituents selected from substituent group A or (iv)
C1_6 alkyl optionally having. I. to 5 substituents
selected from substituent group A; R? is (i) a
hydrogen atom or (ii) C1-6 alkyl optionally having to
5 substituents selected from substituent group A; R6
30 riS (i) a hydrogen atom or (ii) 01-6 alkyl
optionally having 1 to 5 substituents selected from
substituent group A; and X. is an oxygen atom or a
sulfur atom, or a salt thereof. [compound D] A
compound of the formula (1'), wherein  WO
2007/14880SPC173P2007/062645 RI is Cl_G alkyl
optionally having substituent(s) (e.g., 1 to 5
substituents selected from. substituent group A); F.2
is a hydrogen atom; I, is a hydrogen atom or Cl_.
alkyl optionally having 5 suhstituent(s) (e,g. I to 5
auhstituents selected from suhstituent group A); R4 a
and Ra are the same or different and each is a
hydrogen atom or a halogen atom.; le is a hydrogen
atom or C1-6 alkyl optionally. having Jo
substituent(s) (e.g., I to 5 substituents selected
from substituent group A); and R.6 is a. hydrogen
atom, or a salt thereof.. [compound En A. con-pound of
the formula (I'), wherein 



Is R iS C1-6 alkyl optionally having I to 5
substituents selected from the group consisting of a
halogen atom, nitro, cyano, hydroxy, optionally
halogenated C1-6 alkoxy, 07-13 aralkyloxy, amino,
mono-C1..5 alkylamino,alkylamino, carboxy, C1..6
al.kyl-carbonyl, C1-6 alkoxy-carbonyl, carbamoyl,
mono-C1.6 alkyl- 232 carbamoyl,alkyl-carbamoyl, C6.40
aryl-carbamoyl, C6..10 aryl (e.g., phenyl), C6.40
aryloxy, C1-6 alkyl-carbonylaminc, CI:_s alkyl-
carbonyloxv and heterocyclic gr(yup (e.g., a 5- or
6-membered. heterocyclic group containing, besides a
carbon atom, 1 to 3 hetero atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom; for
example, pyridyl and the like) (hereinafter to be
abbreviated as "substitnent group C"); R2 is a
hydrogen atom; P.3 is a hydrogen atom or C1..6 alkyl
optionally having I to 5 substituents selected from
substituent group C; .30 Wa and WI' are the same or
different and each is a hydrogen atom or a. halogen
atom; R5 is a hydrogen atom or C1:-.6 alkyl optionally
having 1 to 5 substituents selected from substituent
group C; and R6 is a hydrogen atom, or a salt thereof.
WO 2007/118808 [compound F] A compound
representedformula 0  -X.,)0 N 2- ; wherein RI' is (a)
CI-6 alkyl optionally having 1 to 3 substituents
selected from C1-6 alkyl-carbonvloxy, hydroxy and
halogen atom, (b) C3-6 cycloalkyl, (c) phenyl or (d)
mono- or di- 



01-6 alkylanino; Rza is a hydrogen atom or C1-6 alkyl;
P12b is a hydrogen atom or hydroxy;     is (a) a
hydrogen atom, (b) C1_6 alkyl optionally having 1 to 3
substituents selected from phenyl, hydroxy, a halogen
atom, C1-6 alkyl-carbonyl, 07-43 aralkyloxy and
pyridyl, (c) 063-6 cycloalkyl, (d) phenyl, (e) Ci-E;
alkoxy, (f) mercapto, (g) C1-6 alkylthio or (h)or
di-C1_6 alkylamino, or a salt thereof,
preferable specific examples of compound (I) include
N-C2-(2-mathy1-6,7-dihydro-8H-indeno[6,4-d][1,3]cmazol
-8- ylidene)ethyl]acetamide,
N-[2-(2-methy1-6H-indenc[5,4-d][1,3]Cxamol-8-vi)ethylj
anetamide,
N-[2-(2-methy1-6,7-dihydro-8H-indeno[5,4-d][1,3]oxazol
-8- ylidene)ethyllpropionamide,
N-f2-[2-(4-phenylbuty1)-6,7-dihydro-SH-indencE5,4-di
[1azol- 8-ylidene]ethyllacetamidet,
N-[2-(2-methy1-6,7-dihydro-BH7indeno[5,4-d][1,3]thiazo
l-8- ylidene)ethyllacetamide, g5
N-[2-(2-methy1-7,8-dinvdro-5H-indeno[5,4-d][1,3]o a
ol-8- y1)athyllacetamide,
(R)-N-P-(2-methyl-7,8-dihydro-6H-indeno[5,4-d)[1,3]cma
zol-8- y1)eLhyl]acetamide,
(3)-N-[2-(2-methy1-7,8-dihydro-6H-indenc(5,4[1,3]oxazo
l-8- 90 yi)ethyllacetamide,  WO
2007/148808PCTOP2007/062645
N-[2-(2-methyl-7,8-dihydro-6H-inde [":
4-d][1,3]oxazol-6- yl)ethyl]probionamide,
(R)-N-P-(2-methyl-7,8-di d
o-6H-indeno[5,4-d][1,3]oxazol-8- yi)ethyi opionamide,
E
(S)-N-[2-(2-methy1-7,8-dihydro-6H-indeno[5,4-d][1,3]ox
azo -8- yi)ethyl]propionmnide,
N-[2-(2-methyl-7,8-dihydro-6H-indeno[5,4-d][1,3]thiazo
l-8- y1)ethyl]acetamide,
(R)-N-[2-(2-methy1-7,8-dihydra-6H-indeno[5,4-d][1,3]th
iazol-8- 



io yljethyl]acetamide,
(S)-N-f2-(2-methy1-7,8-dihydro-6H-indeno[5,4-d][1,3]th
iazol-8- yl)ethyl]acetamide,
N-P-(2-ethy1-7,8-dihydro-6H-indeno[5][1,3]oxazol-6-
yl)ethyllacetamide, (F)-N-P-(2-ethyl-7,8-dihydro 6
-indeno[5,4-d][1,31oxazol-8- yi)ethyl]acetamide,
(6)-N-P-(2-ethyl-7,8-dihydro-6H-indeno[5,4-d][1,3]oxaz
ol-8- y1)ethyl]acetamide, N-[2-(2-methoxy-7,8-c
hydro-6H-_,ndeno[5 -d][1,3]oxazol-6- 2n
yflethyl]acetamide,
(R)-N-[2-(2-methoxy-7,8-dihydro-6H-indeno[5,4-d][1,3]o
xa2o1-8- yi)ethvl]acetamide,
(6)-N-[2-(2-methoxy-7,8-dihydro-6H-indeno[5,4-d][1,3]o
xazol-8- v1)ethyllacetamide or a salt thereof and the
like. 25As a salt 0, compound (I), for example, a
pharmacologically acceptable salt and the like are
used. For example, a salt with inorganic base, a salt
with organic base, a salt with inorganic acid, a salt
with organic acid, a salt with basic or acidic amino
acid and the like can be mentioned. SO Preferable
examples of salts with inorganic base include alkali
metal salt such as sodium salt, potassium salt and the
like, alkaline earth metal salt such as calcium salt,
magnesium salt and the like, and aluminum salt,
ammonium salt and the like. Preferable examples of
salts with organic base include salts  1,1,i()
2007/148308rcTaP2007/062645 with trimethylamine,
triethylamine, pyridine, picoline, 2,6- lutidine,
ethanolamine, diethanolaminc, triethanolamine,
cyclohexylamine, dicyclohexylamine,
N,Ne-dibenzyl,ftbylenediamine and the like. Preferable
examples of salts with inorganic acid S include salts
with hydrochloric acid, hydrobromic acid, nitric acid,
sulfuric acid, Phosphoric acid and. the like,
preferable examples of salts with organic acid include
salts with formic acid, acetic acid, trifluoroacetic
acid, phthalic acid, fumaric acid, oxalic acid,
tartaric acid, maleic acid, -tric acid, succinic acid,
malic acid, methanesulfonic acid, benzenesulfonic
acid, p-toluenesulfonic acid and the like. Preferable
examples of salts with basic amino acid include salts
with arginine, lysine, ornithir- and the like, and
preferable examples of salts with arldic amino acid
include salts with aspartic acid, 15 glutamic acid and
the like. Of these, a pharmaceutically acceptable salt
is preferable. Examples thereof when compound (I) has
a basic 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 20 organic acid such as acetic
acid, phthalic acid, fMmaric acid, tartaric acid,
maleic acid, citric acid, succinic acid,
methanasulfonic 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 



25 salt and the like, alkaline earth metal salts such
as calcium salt, magnesium salt and the like, ammonium
salt and the like.        The production methods of
compound (I) of the present invention are described in
the followinn. soCompound. (I) of the present
invention can be obtained, for example, by the method
shown by the following reaction scheme -"1" a method
analogous thereto and the like. Compounds (II) - (XXX)
in the schemes include salts  WO
2007/148808PCF/3P2007/062645 thereof. As the salt; for
example, one similar to the salt of compound (I) and
the like are used,         The compound obtained .in
each step cart be directly used as a reaction mixture
or a crude product for the next reaction. It can be
isolated from -a reaction mixture according to a
conventional method, and can be easily purified by a
separation means such as recrystallization,
distillation, chromatography and the like.
In the following, reaction schemes are shown, wherein
each JO symbol of the --npound is as defined above.
(Reaction I)  nitration (protection)  P Nz.Nreduction
II (deprotection) cydization   Payiatturi
(detntectitin)  



eikai CY:=0) A;s1 halogenation I-12N'(deprotection)X "
(protection)ax)condensation nzt  Va.! 15(A}NM)(VI-b)
(x=  WO 2007/143808 alkylation Rc",-CN  e:4,k od
PC17,11,2007/0626-15      



carbon chain extension (reduction) (isomerization)
reductionvi-e)(m.--0reductionrxi-b) (ttr--2)
(isomerization) (isornerization)..__ _.----
(reduction)(reduction) ,Z.  Caikylation)
jpet<(aikylation)_.,,.,----- r Ikv". v.
reduction'aiation - 7 I esomerization) -----
(isomerization),--` .)--- aoyiat on _i_--- (reduction)
ureaticn carbonation  (alk-yiation) (reduction)
------.- CAME.1). 



Compound (II) can be produced by a method known per
se, for example, the methods described in J. Am. Chem.
Soc., Vol. 71, p. 3523 (1949), U. Chem. Res.
Miniprint, Vol. 11, p. 2544 s (1993) and the like, or
a method analogous thereto.        Compound (VII) can
be produced by a method known per se, for example, the
methods described in J. Chem, Soc., Vol. 123, p, 1469
(1923), J. Med. Chem., Vol. 46, p. 399 (2003) and the
like, or a method analogous thereto.        Compound
(IX') can be easily obtained from commercially
available ones, or can also be produced by a method
known per Se, or a method analogous thereto.
When a compound in the schemes is commercially
available, the commercially available product can be
directly used. 16Compound (III) can be produced by
reacting compound (II) with a nitrating reagent. As
the nitrating reagent, for  WO
200711488EMPC17372007/062645 example, metal nitrate
salts such as sodium nitrate, potassium nitrate and
the like, acetyl nitrate, dinitrogen pentaoxide,
nitronium salt, nitric acid, mixed acid (mixture of
nitric acid and sulfuric acid), and mixtures thereof
can be mentioned_ The 5 nitrating reagent is used in
an a=unt of about 0.8 - 20 mcl, preferably about 1,0 -
2.0 mol, relative to 1 mol of compound (II). When
nitric acid, mixed acid and the like are to be used as
nitrating reagents, they can also be used in excess as
reaction solvents. This reaction is advantageously
performed 0 using a solvent inert to the reaction.
While the solvent is not particularly limited as long
as the reaction proceeds, for example, solvents such
as alcohols (e g., methanol, ethanol, 1- propanol,
2-oropano1, tert-butyl alcohol and the like), ethers
(e.g., diethyl ether, dilsoprooyi ether, diphenyl
ether, tetrahydrofuran, 1,4-dioxane,
1,2-direthoxyethane and the like), aromatic
hydrocarbons (e.g., benzene, toluene, xylene and the
like), saturated hydrocarbons (e.g., cyclohexane,
hexane and the like), amides (e.g.,
N,N-dimethylformamide, N,Ndimethylacet:lmide.
hexamethylphosphoric triamide and the like), P.0
halogenated hydrocarbons (e.g., dichloromethane,
chloroform, carbon tetrachloride, 1,2-dichloroethane
and the like), nitriles (e.g., acetonitrile,
propionitrile and the like), sulfoxides (e.g.,
dimethyl. sulfoxide and the like), acid anhydrides
(e.g., acetic anhydride and the like), organic acids
(e 0 acid, acetic acid, propionic acid,
trifluoroacetic acid, methanesulfonic acid and the
like), inorganic acids (e.g., sulfuric acid and the
like) and the like, or a mixed solvent thereof and the
like are preferable. The reaction time is generally 10
min. - 24 hr, preferably 30 min - 12 hr. The 54
reaction temperature is generally -20C - 150C,
preferably O'C - 80C. The hydroxy of compound (III)
may be protected by a protecting group when. desired.
As the protecting group, a group represented by p/
[wherein Pl is i) a hydrogen atom, ii) 01-6  



WO 200'1114880&PCTIJP20071062645 alkyl optionally
having substituent(s) (a g., methyl, ethyl and the
like), 07-10 aralkyl (e.g., benzyl, p-methoxybenzyl
and the like), iii) C1-6 alkyl-carbonyl optionally
having substituent(s) (e.g., acetyl, propionyl and the
like), benzoyi, 0D-6 alkoxv- 5 carbonyl (e.g.,
methoxycarbanyi, ethoxycarbonyi, tertbutoxycarbonyi
(Boo) and the like), allyloxycarbonyl (Aloc),
phenoxycarbonyl, fluorenylmethyloxycarbonyl (P-Moc),
C-10 aralkylcarbonyl (e.g., benzylcarbonyl and the
like), 07-10 aralkyloxycarbonyl (e.g.,
benzyloxycarbonyl (Z) and the like), or iv) Ci..6 10:
alkyl-silvi optionally having substituent(s) (e.g.,
triethylsilyl, tert-butyldimethylsily1 and the like)
or the like. As these substituents, 1 to 3
substituents selected from phenyl, a halogen atom
(e.g., fluorine, chlorine, bromine, iodine and the
like), Ci-s alkyl-Car:00TV' (e.g., methylcarbonyl,
ethylcarbonyi, butylcarbonyl and the like), nitro and
the like can be mentioned] and the like can be
mentioned. The protecting group can be introduced by a
method known per se, for example, the method described
in Wiley-interscience, 1999 "Protective Groups in
Organic Svnthesis, 3'd Ed." (by Theodora W. Greene,
Peter G. M. Pats) and the like.        Compound (IV)
can be produced by subjecting compound (III) to a
reduction reaction. The reduction reaction is
generally performed according to a conventional method
using a reducing agent. As the reducing agent, for
example, metal hydrides such 25 as aluminum hydride,
diisobutylaiuminum hydride, tributvltin hydride and
the like, metal hydride complex compounds such as
sodium cyanoborohydride, sodium triacetoxyborohydxide,
sodium bozohydride, lithium aluminum hydride and the
like, borane complexes such as borane tetrahydrofuran
complex, borane dimethyl sulfide complex and the like,
alkylboranes such as thexylborane, disiamylborane and
the like, diborane, metals such as zinc, aluminum,
tin, iron and the like, alkali metal (e.g., sodium,
lithium etc.)/liquid ammonia (Birch reduction), and
the like can be mentioned. The amount of the reducing
agent to be  WO 2007/148808PCWP2007/0626.45 used is
appropriately determined according to the kind of the
reducing agent. For example, the amount of the metal
hydride, the metal hydride complex compound, the
borane complex, the alkylborane or the dihorane to be
used is about 0.25 - 10 mol, preferably about 0.5 - 5
mol, per 1 mol of compound (III) and the amount of the
metals (including alkali metal to be used in Birch
reduction) to be used is about 1.0 - 20 mol,
preferably about 1.0 - 5.0 mol, per 1 mol of compound
(III). This reaction is advantageously perfoi,aed
using a solvent inert to the o reaction. While the
solvent is not particularly limited as long as the
reaction proceeds, for example, solvents such as
alcohols  (e.g., methanol, ethanol, 1-propanol,
2-nropanol, tert-butyl alcohol and the like), ethers
(e.g., diethyl ether, diisopropyl ether, diphenyl
ether, tetrahydrofuran, 1,4-dioxane, 1,2- 15
dimethoxyethane and the like), aromatic hydrocarbons
(e.g., benzene, toluene, xylene and the like),
saturated hydrocarbons (e.g., cyclohexane, hexane and
the like), amides (e.g., N,Ndimethylformamide,
N,N-dimethylacetamide, hexamethylphosphoric triamide
and the like), halogenated hydrocarbons (e.g.,
dichloromethane, chloroform, carbon tetrachloride,
1,2- dichloroethane and the like), organic acids
(e.g., formic acid, acetic acid, propanoic acid,
trifluorcacetic acid, methanesuifonic acid and the
like), water and the like, or a mixed solvent thereof
and the like are preferable. While the 05 reaction
time varies depending on the reagent and solvent to be
used, it is generally 10 min - 100 hr, preferably 30
min - 50 hr. The reaction temperature is generally
-20'C - 1000, preferably 0C - 80C. The rg,duction
reaction of compound (III) may be carried 30 out by a
hydrogenation reaction. In the case of a hydrogenation
reaction, for example, a catalyst such as palladium
carbon, platinum(IV) oxide, Raney 'nickel, Raney
cobalt etc., and the like are used_ The amount of the
catalyst to he used is shout 1.0 - 2000 wt%,
preferably about 10 - 300 wt%, relative to  WO
2007/143M8PCIVP20071062645 compound (III). Various
hydrogen sources can also be used instead of gaseous
hydrogen. As the 'hydrogen source", formic acid,
aluitonium formate, triethylammonium formate, sodium
phosphinate, hydrazine and the like are used. The
amount of the 5 hydrogen source to be used is about
1.0 - 10 mol, preferably about 1.0 - 5.0 mol, per 1
mol of compound (III). This reaction is advantageously
performed using a solvent inert to the reaction. For
example, solvents such as alcohols (e.g., methanol,
ethanol, 1-propanol, 2-propenol, tert-butyl alcohol 



10 and the like), ethers (e.g., diethyl ether,
dilsopropyi ether, diphenyl ether, tetrahydrofuran,
1,4-dioxane, 1,2- dimethoxyethane and the like),
aromatic hydrocarbons benzene, toluene, xylene and the
like), saturated hydrocarbons (e.g., cyclohexane,
hexane and the like), amides, (e.g.,
N,Ndimethylf6rmanide, N,N-dimethylacetamide,
hexamethylphosphoric triamide and the like),
halogenated hydrocarbons (e. g., dichloromethane,
chlorofoL,u, carbon tetrachloride, 1,2- dichloroethane
and the like), organic acids (e.g., formic arid,
acetic acid, propionic acid, trifiuoroacetic acid, 20
methanesnlfonic acid and the like), esters (e.g.,
methyl acetate, ethyl acetate, butyl acetate and the
like), water and the like, or a mixed solvent thereof
and the like are preferable! The reaction time is
generally 10 rdn - 24 hr, preferably 30 min - 12 hr.
The reaction temoerature is $5 generally -20C - 150C,
preferably 0C - 80C. While the reaction time varies
depending on the kind and amount of the reducing agent
and the activity and amount, of the catalyst to be
used, it is generally 30 min - 100 hr, preferably 1 hr
- 50 hr. The reaction temperature is generally -20C -
120C, preferably 3,0 0C - 80C. When gaseous hydrogen
is used, the pressure of hydrogen is generally 1 - 100
atm. Compound (Vi-a) wherein X is an oxygen atom can
be produced by reacting compound (IV) with a
carboxylic acid, a salt thereof or a reactive
derivative thereof, to give compound  WO
2907/148808PCMP2007/062645 (V), then subjecting
compound (V) to cyri'zation reaction known per se. As
the carboxylic acid, for example, a compound
represented by the formula R3-COOH, wherein H3 is as
den] above, can be mentioned. As the reactive
derivative of the carboxylic acid, for example, acid
halides such as acid chloride, acid bromide and the
like, acid amides with pyrazole, imidazole,
benzotriazole and the like, acid anhydrides such as
acetic anhydride, DJ:colonic anhydride, butyric
anhydride and the like, acid azides, active esters
such as diethoxyphosphoric acid 20 ester,
diphenoxyohosphoric acid ester, p-nitrophenyl ester,
2,4- dinitrophenyl ester, cyanomethyl. ester,
pentachlorophenvl ester, ester with
N-hydroxysuccinimide, ester with N-
hvdroxyphthalimide, ester with 1-hydroxybenzotriazole,
ester with. 6-chlorc-1-bydroxybenzotriazole, ester
with 1-hydroxy-1H-2- pyridone and the like, active
thioesters such as 2-pyridyl thioester,
2-benzothiazo1y1. thioester etc., and the like can be
mentioned.        Instead of using the reactive
derivative, the carboxylic acid or a salt thereof may
be directly reacted with compound (IV) in the presence
of a suitable condensation agent. As the condensation
agent, for example, N,N'-disubstituted carbodiimides
such as N,N'-dicyclohexylcarbodlimide, 1-ethyl-3-
(3-dimethylaminopropyi)caxbodiimide (WEIC)
hydrochloride and the like, azolides such as
N,W-carbonyldiimidazole and the like, . dehydrating
agents such as N-ethoxycarbony1-2-ethoxy-1,2-
dihydroquinoline, phosphorus oxvchloride,
alkoxyacetylene and the like, 2-halogenopyridinium
salts such as 2- chloromethylpyridinium iodide,
2-fluoro-1-methyloyridin1um iodide etc., and the like
can be mentioned. When these SO condensation aaents
are used, the reaction is considered to proceed via a
reactive derivative of carboxylic acid. The carboxylic
acid or a reactive derivative thereof is generally
used. in an amount of about 1.0 - 5.0 mol, preferably
about 1.0 - 2.0 mol, per I mol of compound (IV), This
reaction is  NV02007/14M*8PCPJP20071062645
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 (e.g., diethyl ether,
diisopropyl ether, diphenyl ether, 5 tetrahydrofuran,
1,4-dioxane, 1,2-dimethoxvethane and the like),
aromatic hydrocarbons (e.g., benzene, toluene, xylene
and the like), saturated hydrocarbons (e.g.,
cyclohexane, hexane and the like), aromatic amines
(e.g., pyridine, lutidine and the like), amides (e. g,
N,N-dimethylfoiwamide, N,N-direthylacetarade, 



la hexamethylphosphorid triamide and the like),
halogenated hydrocarbons (e.g., dichloromethane,
chloroform, carbon tetrachloride, 1,2-dichloroethane
and the like), nitriles (e. g., acetonitrile,
propionitrile and the like), sulfoxides (e.g.,
dimethyl sulfoxide and the like) and the like, or a
mixed solvent thereof and the like are preferable.
When an acidic substance is released due to the
reaction, the reaction can be carried out in the
presence of a deacidifying agent to remove the
substance from the reaction system. As the
deacidifying agent, for example, carbonates such as
sodium carbonate, 4 potassium carbonate, sodium
hydrogencarbonate and the like, aromatic amines such
as pyridine, lutidine and the like, tertiary amines
such as triethylamine, tribropylamine, tributylamine,
cyclohexyldimethylamine, 4-dimethylaminopyridine,
N,N-dimethylaniline, N-methylpiperidine,
N-methylpvrrolidine, N- gc: methylmorpholine etc., and
the like can be used. While the reaction time varies
depending on the reagent and solvent to be used, it is
generally 10 min - 24 hr, preferably ''r) min - 4 hr.
The reaction temperature is generally 0C - 100C,
preferably 0C - 70C.        As the cyclization
reaction of compound (V), for example, a method using
heating, a. method using an acidic substance, a method
analogous thereto and the like are used. In addition,
compound (VI-a) may be directly produced from compound
(IV) by the above-mentioned acylation step.
Cyclization by heating is  WO
20071148898PCP.11)2007A)62645 advantageously performed
without solvent or using a solvent inert to the
reaction. While the solvent is not particularly
limited as long as the reaction proceeds, for example,
solvents such as high boiling point hydrocarbons such
as 1,2,3,4- 5 tetrahydronaphthalene and the like, high
boiling point ethers such as diphenyl ether,
diethyleneglycol dimethyl ether and the like, aromatic
hydrocarbons such as benzene, toluene, xylene etc.,
and the like, or a mixed solvent thereof and the like
are preferable. The reaction time is generally 10 min
- 100 hr, AZ preferably 1 hr - 10 hr. The reaction
temperatuke is ge:lerally 100C - 300C, preferably 100C
- 200C.        For cyclization reaction using an
acidic substance, for example, an acidic substance
such as phosphorus oxychloride, phosphorus
pentachloride, phosphorus trichloride, thionyl 15
chloride, hydrochloric acid, sulfuric acid,
polvphosphoric acid, petoluenesulfonic acid,
pvridinirim p-toluenesulfonate and the like are used.
The acidic substance is used in an amount of about
0.05 - 100 mol, preferably about 0.1 - 10 mol, per 1
mol of compound CV). This reaction is advantageously
carried cut .0 without solvent or using a solvent
inert to the reaction. While the solvent is not
particularly limited as long as the reaction proceeds,
for example, solvents such as ethers (e.g., diethyl
ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4- dioxane, 1,2-dimethoxyethane and
the like), aromatic 2.,5 hydrocarbons (e.g., benzene,
toluene, xylene and the like), saturated hydrocarbons
(e.g., cyclohexane, hexane and the like), amides
(e-g., N,N-dimethylformamide, N,N-dimethylacetamide,
hexamethylphosphoric triamide and the like),
halogenated hydrocarbons (e.g., dichloromethane,
chloroform, carbon tetrachloride, 1,2-dichloroethane
and the like), sulfoxides (e.g., dimethyl sulfoxide
and the like) and the like, or a mixed solvent thereof
and the like are preferable. The reaction time is
generally 10 min - 100 hr, preferably 30 min - 12 hr.
The  



WO 2007/148808PCV,IP1007/062645 reaction temperature
is generally 0C - 200C, preferably 0C - 150C. Compound
(VT-a.) can also be produced by reacting compound (IV)
with an ortho ester or an orthc carbonate. As the
ortho ester, for example, triethyl orthoformot.e,
trimethyl orthoacetate and the like can be mentioned.
As the ortho carbonate, for example,
tetxamethoxyethane and the like can mentioned. The
ortho ester or ortho carbonate is generally used in an
amount of about 1.0 - 100 mol, preferably about 1.0 -
10 Ja mol, per 1 mol of compound (IV). The reaction is
carried out, for example, by a method using heating, a
method using an acidic substance., a method analogous
thereto and the like. Cyclization by heating is
advantageously performed without solvent or using a.
solvent inert to the reaction. While the solvent is
not particularly limited as long as the reaction
proceeds, solvents such as ethers (e.g., diethyl
ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and
the like), aromatic hydrocarbons (e.g., benzene,
toluene, xylene and the like), saturated hydrocarbons
(e. g, cyclbhexane, hexane and 20 the like), amides
(e.g., N,N-dimethylformamine, N,Ndimethylacetamide,
hexamethylphosphoric triamide and the like),
halogenated hydrocarbons (e.g., dichloromethane,
chloroform, carbon tetrachloride, 1,2-dichicroethane
and the like), sulfoxides (e.g., dimethyl sulfoxide
and the like) and the like, or a mixed solvent thereof
and the like are preferable. The reaction time is
generally 10 min - 100 hr, preferably 1 hr - 24 hr.
The reaction temperature is generally 0C - 200C,
preferably 40C - 150C. For cyclization reaction using
an acidic substance, for ,V example, an acidic
substance such as phosphorus oxychloride, phosphorus
pentachloride, phosphorus trichloride, thionyl
chloride, hydrochloric acid, sulfuric acid,
polyphosphoric acid, p-toluenesulfonic acid,
Pyridinium p-toluenesulfonate and the like are used.
The acidic substance is used in an amount of  WO
2007114880SP0702007/062645 about 0,05 - 100 mol,
preferably about 0.1 - 10 mol, per 1 mol of compound
(IV). This reaction is advantageously carried out
without solvent or using a solvent inert to the
reaction. While the solvent is not particularly
limited as long as the reaction proceeds, for example,
solvents such as ethers (e.g., diethyl ether,
diisopropyl ether, di2heny1 ether, tetrahydrofuran,
dioxane, 1,2-dimethoxyethane and the like), aromatic
hydrocarbons (e.g., benzene, toluene, xylene and the
like), saturated hydrocarbons (e.g., cyclohexane,
hexane and the like), ic amides (e.g.,
N,N-diillethylformamide, N,N-dimethylacetamide,
hexamethylphosphoric triamdde and the like),
halogenated. hydrocarbons (e.g., dichloromethane,
chloroform, carbon. tetrachloride, 1,2-dichiorbethane
and the like), sulfoxides dimethyl sulfoxide and the
like) and the like, or a mixed 15 solvent thereof and
the like are preferable. The reaction time is
generally 10 min - 100 hr, preferably 30 min. - 12 hr.
The reaction temperature is generally 0C. - 200C,
preferably 0C - 150C. Compound (VT-a) can also be
produced by reacting compound 20. (IV) with
thiocarbonyl. As the thiocarbonyl, for example,
potassium 0-ethyl dithiocarbonate, carbon disulfide,
thiocarbonyldiimidazole, thiophosgene, thiourea and
the like can be mentioned. To promote the reaction,
the reaction can be carried out in the presence of an
acid or a base. As the acid, 



a for example, inorganic acids such as hydrochicrac
acid, sulfuric acid, nitric acid, hydrobromic acid,
phosphoric acid and the like, organic acids such as
acetic acid, trifluoroacetic acid, oxalic acid,
phthalic acid, fumaric acid, tartaric acid, maleic
acid, citric acid, succinic acid, methanesmifonic
acid, otoluenesulfonic acid, 10-camphorsulfonic acid
and the like, boron trifluoride ether complex and the
like can be mentioned. Asthe base, for example,
inorganic bases such! sodium hydroxide, potassium
hydroxide, magnesium hydroxide and the like, basic
salts such as sodium carbonate, potassium carbonate,
WO 200E148808PC7,91,2007/0626,15 cesium carbonate,
calcium carbonate, sodium hydrogen:garbonate and the
like, organic bases such. as triethylamine,
diisopropylethylamine, tributylamine,
cyclohexyldimethylamine, pyridine, lutidine,
4-dimethylaminopyridine, N,N- din=tbylanAline,
N-methylpiperidine, N-methylpyrrolidine,
Nmethylmorpholine, 1,5-diazahicyclb[4.3.0]-5-nonene,
1,4- diazabicyclo[2.2.2loctane,
1,8-diazabicyclo[5.4.03-7-undecene and the like, metal
alkoxides such as sodium methoxide, sodium ethoxide,
potassium tert-batoxide and the like, alkali metal JO
hydrides such as sodium hydride, potassium hydride and
the like, metal amides such as sodium amide, lithium
diisopropylamide, lithium hexamethyldisilezide and the
like, organic lithiums such as methyllithium,
n-hutyllithium, sec-butyllithium, tertbutyllithium
etc., and the like can be mentioned. The is
thiocarbonyl is generally used in an amount of shout
1.0 - 100 mol, pree`Prably about 1.0 - 10 mol, per 1
mol of compound. (IV). The acid or base is used in an
amount of about 0.1 - 200 mol, preferably about 0,1100
mai, per 1 Inol of compound. (IV). This reaction is
advantageously carried out without solvent or using a
solvent inert to the reaction. While the solvent is
not particularly limited as long as the reaction
proceeds, for example, solvents such as alcohols
(e.g., methanol, ethanol, 1- propanol, 2-propanol,
tert-butyl alcohol and the like), ethers (e.g.,
diethyl ether, diisopropyi ether, diphenyl ether,
tetrahydrofuran, 1,4Ldioxane, 1,2-dimethoxyethane and
the like), aromatic hydrocarbons (e.g., benzene,
toluene, xylene and the like), saturated hydrocarbons
.(e.g., cyclohexane, hexane and the like), amides
(e.g., li,N-dimethylformaTdde, N,Ndimethylactamide,
hexamethylphosphoric triamide and the like), a
halogenated hydrocarbons (e.g., dichloromethane,
chloroform, carbon tetrachloride, 1,2-dichloroethane
and the like), nitriles (e.g., acetonitrile,
propionitrile and the like), sulfoxides (e.g.,
dimethyl sulfoxide and the like), esters (e.g., methyl
acetate, ethyl acetate, butyl acetate and the like),
ketones  WO 10071143808PCTIJP2007/062(45 (e.g.,
acetone, methyl ethyl ketone and the like), aromatic
organic bases (e.g., pyridine, lmtidine and the like),
acid anhydrides (e.g., acetic anhydride and the like),
organic acids (e.g., formic acid, acetic acid,
propionic acid, trifluoroacetic acid, methanesulfonic
acid and the like), inorganic acids (e.g., sulfuric
acid and the like), water and the like, or a mixed
solvent thereof and the like are preferable. While the
reaction time varies depending on the reagent and
solvent to be used, it is generally 1(2 min - 170 hr,
preferably I hr - 80 hr. The reaction temperature is
generally 0C - 25000, preferably 0C - 200C. To promote
the reaction, a microwave may be irradiated.
Compound (VI-a) can also be produced by reacting
compound (IV) with dichlororethylene iminium or
carbamoyl. As the dichloromethylene iminium, for
example, dichloromethylenedimethyliminium chloride and
the like can be mentioned. As the carbamoyl, for
example, dimethylcarbamoyl chloride and the like can
be mentioned. To promote the reaction, the reaction
can be carried out in the presence of an acid or a
base. As the acid, for examole, inorganic acids such
as hydrochloric acid, sulfuric acid, nitric acid,
hydrobromic acid, phosphoric acid and the like,
organic acids such as acetic acid, trifluoroacetic
acid, oxalic acid, phthalic acid, fumaric acid,
tartaric acid, maleic acid, citric acid, succinic
acid, methanesulfonic acid, p-toluenesulfonic acid,
10-camphorsulfonic acid and the like, boron
tri.fluoride ether complex: and the like can he
mentioned. As the base, for example, inorganic bases
such as sodilmm hydroxide, potassium hydroxide,
magnesium 



hydroxide and the like, basic salts such as sodium
carbonate, potassium carbonate, cesium carbonate,
calcium carbonate, sodium :$0 hydrogencarbonate and
the like, organic bases such as triethylemine,
diisopropylethylanine, tributylamine,
cyclonexyldimethylamine., pyridine, lutidine, 4-
dimethylaminopyridine, N,N-dimethylaniline,
N-methvipiperidine, N-mathylpyrrolidine,
N-methylmorpholine, 1,5-  WO
20071148308Pen/P2007/062645
diazabicyc1o[4.3.0]-5-nonene,
1,4-diazabicyclor2.2.2loctane,
1,8-diazabicyclo[5.4.01-7-undecene and the like, metal
alkoxides such as sodium methoxide, sodium. ethoxide,
potassium. tettbatoxide and the like, alkali metal
hydrides such as sodium 5 hydride, potassium hydride
and the like, metal amides such as sodium. snide,
lithium diisopropylamide, lithium hexamethyldisilazide
and the like, organic lithium  such as methyliithium,
n-butyllithium, sec-butyllithinm, tertbutyllithium
etc., and the like can be mentioned. The JO
dichloromethylene iminium or carbamoyl is generally
used in an amount of about 1.0 - 100 mol, preferably.
about 1.0 - 10 mcl, per 1 mol of compound (IV). The
acid or base is used in an amount of about 0.1 - 200
mol, preferably about 0.1 - 100 mol, per 1 mol of
compound (IV). This reaction is advantageously 15
carried out without solvent or using a. solvent inert
to the  reaction. While the solvent is not
particularly limited as long as the reaction proceeds,
for example, solvents such as alcohols  (e.g.,
methanol, ethanol, 1-propanol, 2-prooanol, tert-butyl
alcohol and the like), ethers (e.g., diethyl ether,
diisopropyl :w ether, diphenyl ether, tetrahydrofuran,
1,4-dioxane, 1,2- dime-Moyvethanc and the like),
aromatic hydrocarbons (e.g., benzene, toluene, xylene
and the like), saturated hydrocarbons  (e.a.,
cyclohexane, hexane and the like), amides (e.g.,
N,Ndimethylformamide, N,N-dimethylacetamld,,,,
hexamethvlphosphorio triamdde and the like),
halogenated hydrocarbons (e.g., dichlorcmethane,
chloroform, carbon tetrachloride, 1,2- dichloroethane
and the like), nitriles (e.g., acetonitrile,
propionitrile and the like), sulfoxides (e.g.,
dimethyl sulfoxide and the like), esters (e.g., methyl
acetate, ethyl. acetate, butyl acetate and the like),
ketones (e.g., acetone, methyl ethyl ketone and the
like), aromatic organic bases (e.g,, pyridine,
lutidine and the like), acid anhydrides (e. g, acetic
anhydride and the like), organic acids (e.g., formic
acid, acetic acid, propicnio acid, trifluoroacetic
acid,  WO 2007/148308PCT4P20071462645 methanesulfonic
acid and the like), inorganic acids (e.g., sulfuric
acid and the like), water and the like, or a mixed
solvent thereof and the like are preferable. While the
reaction time varies depending on the reagent and
solvent to be used, it is generally 10 min - 170 hr,
preferably 1 hr - 80 hr. The reaction. temperature is
generally 0C - 250C, preferably 0C 2.00C. To promote
the reaction, a microwave may be irradiated.        R-
of compound (VI-a) may be introduced by alkylation in
the presence of a base using an alkylating agent when
desired. ie As the alkylatina agent, for example,
alkyl halides such as methyl iodide, ethyl iodide and
the like, sulfonic acid esters of alcohol and the like
cam be mentioned. The alkyl-sting agent is used in an
amount of about 0.8 - 50 mol, preferably about 1.0 -
10 mol, per 1 mol of compound (VI-a). As the base, for
.45 example, inorganic bases such as sodium hydroxide,
potassium hydroxide, magnesium hydroxide and the like,
basic salts such as sodium carbonate, potassium
carbonate, cesium carbonate, calcium carbonate, sodium
hydrogencarbonate and the like, aromatic amines such
as pyridine, lutidine and the like, tertiary amines
2.0 such as triethylamine,
tripropylamine,-trlbutylamine,
cyclohexyldirethylamine, 4-dimethylaminopyridine, N,N-



dimethylaniline, N-methyloiperidine,
N-methylpyrrolidine, Nmethylmorphpline and the like,
alkali metal hydrides such as sodium. hydride,
potassium hydride and the like, metal amides such as
sodium amide, lithium diisopropylamide, lithium
hexamethyldisilazide and the like, metal alkoxides
such as sodium methoxide, sodium eth0xide, potassium
tert-butoxidva etc., and the like can be mentioned.
The base is used in an amount of about 1.0 - 5_0 =1,
preferably about 1.0 - 2.0 mol, per 1 mol. of c-mpound
(VHHa). This reaction is advantageously performed
using a solvent inert to the reaction. While the
solvent is not Particularly limlted as long as the
reaction proceeds, for example, solvents such as
alcohols (e.g., methanol, ethanol, IPropanol,
2-propanol, tert-butyl alcohol and the like), ethers
W02007/148808PCWP2007/00645 (e, g., diethyl ether,
diisopropyl ether, diphenyl ether, tetrahydrofuran,
1,4-dioxane, 1,2-dimethoxyethane and the like),
aromatic hydrocarbons (e.g., benzene, toluene and the
like), saturated hydrocarbons (e.g., cyclohexane,
hexane and the like), amides (e.g.,
N,N-dimethylformamide, N,N-dimethylacetami,
hexamethylphosphoric triamide and the like),
halogenated hydrocarbons (e.g., dachloromethane,
chloroform, carbon tetrachloride, 1,2-dichloroethane
and the like), nitriles (e.g., acetonitrile,
propionitrile and the like), sulfoxides (e.g., 10
dimethyl sulfoxide and the like) and the like, or a
mixed solvent thereof and the like are preferable. The
reaction time is generally 30 min - 48 hr, preferably
30 min - 6 hr. The reaction temperature is generally.
-20C - 200C, preferably -l0C - 150C. 15Compound
(VIII), wherein L is halogen atom and as the halogen
atom for L, for example, fluorine, chlorine, bromine,
iodine and the like can be mentioned, can be produced
by reacting compound. (VII) with a halogenating agent.
As the halogenating agent, for example, phosphorus
halides such as phosphorus trichloride, phosphorus
oxychloride, phosphorus pentachloride, phosphorus
tribromide, phosphorus triiodide and the like,
succinimides such as N-bromosuccinimide,
Niodosuccinimide and the like, halogens such as
chlorine, bromine, iodine, iodine(I) fluoride,
iodine(I) chloride and the 25 like, thionyl chloride,
and mixtures thereof can be mentioned. The
halogenating agent is used in an amount of about 1.0 -
100 trio]., preferably about 1.0 - 10 mol, per 1
moi,of compound (VII). To promote the reaction, the
reaction can be carried out in the presence of a base.
As the base, for example, inorganic bases 30 such. as
sodium hydroxide, potassium hydroxide, magnesium
hydroxide and the like, basic salts such as sodium.
carbonate, Potassium carbonate, cesium carbonate,
calcium carbonate, sodium hydrooencarbonate etc., and
the like can be mentioned. This reaction is
advantageously carried out without solvent or using
WO 20071148S08PCI7JP2007106264.5 a solvent inert to
the reaction. While the solvent is not particularly
limited as long as the reaction Proceeds, for example,
alcohols (e.g., methanol, ethanol, 1-propanol, 2-
hropanol, tert-butyl alcohol and the like), ethers
(e.g., 4, diethyl ether, diisopropyi ether, diphenyl
ether, tetrahydrofuran, 1,4-dioxane,
1,2-dimethoxyethane and the like), aromatic
hydrocarbons (e.g., benzene, toluene, xylene and the
like), saturated hydrocarbons (e.g., cyclohexane,
hexane and the like), amides (e.g.,
N,N-dimethylformamide, N,Ndimethylacetamide,
hexamethylphosphoric triamide and the like),
halogenated. hydrocarbons (e, g., dichloromethane,
chloroform, carbon tetrachloride, 1,2-dichioroethane
and the like), nitriles (e.g., acetonitrile,
propionitrile and the like), sulfoxides (e.g.,
dimethyl sulfoxide and the like), acid anhydrides
(e.g., 2.5 acetic anhydride and the like), organic
acids (e.g., formic . acid, acetic acid, propionic
acid, trifluoroacetic acid, methanesulfonic acid and
the like), inorganic acids (e-g., sulfuric acid and
the like), water or a mixed solvent thereof and. the
like are preferable. The reaction time is generally 10
20. min. - 50 hr, preferably 30 min - 12 hr. The
reaction temperature is generally 0C - 200C,
preferably 10C - 100C. 



The amino group of compound (VIII) may be protected
with a protecting group when desired. As the
protecting group, a group represented by P2 or P3
[wherein P2 and Pa are the sere or 25 different and
each is i) a hydrogen atom, ii) formyl, or iii) Ci..6
alkyl-carbonyl (e.g., acetyl, propionyl and the like),
benzoyl, C1-6 alkoxy-carbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl, tert-butoxycarbehyl (Boo) and the
like), allyloxycarbonyi (Aloc), phenoxycarbonyi,
fluorenylmethyloxycarbonyl (Fmoc), C7_10
aralkyl-carbonyl benzylcarbonyl and the like), C7..10
aralkyloxy-carbonyl (e.g., benzyloxycarbonyi (Z) and
the like), C7..10 aralkyl (e.g., benzvl and the like),
trityl, phthaloyl or N,N-dimethylaminomethylene, each
optionally having substituent(s), and the like. As the
WO 20071148808PCTI3P2007106264S substituent, 1 to 3
substituents selected from phenyl, a halogen atom
(e.g., fluorine, chlorine, bromine, iodine and the
like), C1-6- alkyl-carbonvl (e.g., methylcarbonyl,
ethylcarbonyl, butylcarbonyl and the like), nitro and
the like can. be 5 mentioned], and the like can be
mentioned. The protecting group can be introduced by a
method known per se, for example, the method described
in Wiley-Interscience, 1999 "Protective Groups in
Organic Synthesis, 3rd Ed." (by Theodora W. Greene,
Pater G. M. Wuts) and the like. 10Compound (VI-b) can
be produced by reacting compound  (VIII) with
thioamide (Tr). The reaction is generally carried out
in the presence of a base. F:s the base, for example,
inorganic bases such as sodium hydroxide, potassium
hydroxide, magnesium hydroxide and the like, -basic
salts such as sodium by carbonate, potassium
carbonate, cesium carbonate, calcium carbonate,
sodium. hydrogencarbonate and the like, aromatic
amines such as pyridine, lutidine and the like,
tertiary amines such as triethylamine, tripropylamine,
tributylamine, cyclohexyldimethylamine,
4-dimethylaminopyridine, N, N- 20 dimethylaniline,
N-methylpiperidine, N-methyloyrrolidine, N-
methylmorpholine and the like, alkali metal hydrides
such as sodium hydride, potassium hydride and the
like, metal amides such as sodium amide, lithium
diisopropylamide, lithium hexamethyldisilazide and the
like, metal alkoxides such as  sodium methoxide,
sodium ethoxide, Potassium tert-butoxide etc., and the
like can be mentioned. In addition, the reaction can
also be promoted using a metal catalyst. As the metal
catalyst, a metal complex having various ligands can
be used and, for example, palladium compound [e.g.:
palladium(II) acetate, so
tetrakis(triphenylphosphine)palladium(0),
dichlorobia(triethylphosohine)palladium(II),
tris(dibenzylideneacetone)dipalladium(0),
[2,2r-bis(diphenylphosphlno)-1,1'-binaphthyl]
palladium (II) chloride, a complex of palladium(II)
acetate and 1,11-  WO 20071148S08PCTLEP2(M7/062645 



bis(diphenylphosphiho)ferrocene, and the like], nickel
compound i.e.tetrakis(tri.phenylphosphine)nickel(0),
his(triethylphosphlra)nickel(II) chloride,
bis(tripbenylphosphine)nickel(II) chloride and the
like], rhodium compound [e.g.:
txis(triphenylphosphine)thodium(III) chloride and the
like], cobalt compound, copper compound (e.g.: copper
oxide, copper(II) chloride and the like], platinum
compound and the like can be mentioned. Of these,
palladium compound, nickel com,Donnd and copper
compound are preferable. 0 The amount of thioamide
(IX') to be used is about 0.8 - 10 mol, preferably
about 1.0 - 3.0 mol, per 1 mol of corpound. (VIII).
The amount of the base to be used is about. 1.0 - 20
mol, preferably about 1.0 - 5.0 mei, per I mol of
compound (VITT). The amount of the metal catalyst to
be. used is about 0.000001 - is 5 mol, preferably
about 0.0001 - 1 mol, per I mol of compound (VIII).
When a metal catalyst unstable to oxygen is used in
this reaction, for example, the reaction is preferably
carried out in an inert gas stream of argon gas,
nitrogen gas and the like. This reaction is
advantageously performed using a solvent 2p inert to
the reaction. While the solvent is not particularly
limited as long as the reaction proceeds, for example,
solvents such as alcohols (e.g., methanol, efilarr,l,
1-propanol, 2- propanol, tert-butyl alcohol and the
like), ethers (e.g., diethyl ether, diisopropyl ether,
diphenyl ether, tetrahydrofuran, 1,4-dioxane,
1,2-dimethozyethane and the like), aromatic
hydrocarbons (e.g., benzene, toluene, xylene and the
like), saturated hydrocarbons (e.g., cyclohexane,
hexane and the like), amides (e-g.,
N,N-dimethvlformamide, N,Ndimethyla.cetamide,
hexamethylphosphoric triamide and the like), ,V
halogenated hydrocarbons (e.g., dichloromethane,
chloroform, carbon tetrachloride, 1,2-dichloroethane
and the like), nitriles (e.g., acetonitrile,
bropionitrile and the like), esters (e.g., methyl
acetate, ethyl acetate, butyl acetate and the like),
stilt:oxidesdimethyl sulfoxide and the like),
eulfolane,  W02007/143808PICT/JP2007/062645
hexamethylphosPhoramide, water and the like, or a
mixed solvent thereof and the like are preferable. The
reaction temperature is -10C - 250C, preferably
OcC150C. While the reaction time varies depending on
compound (VIII), thioamide (IX') , the base, 5 metal
catalyst, the kind of the solvent, the reaction
temperature and the like, it is generally 10 min - 100
hr, preferably 30 min - 30 hr.        Compound (VI-d)
can be produced by aldol condensation reaction of
compound (VI) with an aldehyde or ketone derivative 10
to give compound (V1.--c), then sublecting compound
(VI-c) to a reduction reaction. Aldol condensation
reaction is performed by a. condensation of compound
(VI) and an aldehyde or ketone derivative represented
by the formula P.7aCORTh wherein R7 and 1276 are the
same or different and each is a hydrogen atom, a J,
hydrocarbon group optionally having substituent(s), or
a heterocyclic group optionally having substituent(s),
in the presence of a base to give compound (V1-c) as a
single configuration isomer of E isomer or Z isomer or
a mixture of E and Z isomers. The amount of the
aldehyde or ketone derivative 20 to be used is about
1.0 - 50 mol, preferably about 1.0 - 5.0 mol, per 1
mol of compound (VI). As the base, for example,
inorganic bases such as sodium hydroxide, potassium
hydroxide, magnesium hydroxide and the like, basic
salts such as sodium carbonate, potassium carbonate,
cesium carbonate, calcium carbonate, sodium
hydrociencarbonate and the like, aromatic amines such
as pyridine, lutidine and the like, tertiary amines
such as triethylamine, tripropylamine, tributylamine,
cyclohexyldimethylamine, 4-dimethviaminopyridine, N,N-



dimethylaniline, N-methylpiperldine,
N-methylpyrrolidine, N- 30 methylmorpholine and the
like, alkali metal hydrides such as sodium hydride,
potassium hydride and the like, metal amides such as
sodium amide, lithium diisopropylamide, lithium
hexamethyldisilazide and the like, metal alkoxides
such as sodium methoxide, sodium ethoxide, potassium
tert-butoxide etc.,  WO 20.)07114S.908PCTOP10071062645
and the like can be mentioned. The amount of the base
to be used is about 1.0 - 5.0 moi, preferably about
1.0 - 2.5 mol, per 1 mol of compound (VI). In
addition, basically-processed alumina (e.g., ION
Alumina B manufactured by ION, Akt.1 and the 8 like)
and the like can also be used as a base. The amount of
the alumina to be used is about 1 g - 500 g,
preferably about 5 g - 100 g, per 1 g of compound
(VI). This reaction is advantageously performed using
a solvent inert to the reaction. While the solvent is
not particularly limited as long as the 10 reaction
proceeds, for example, solvents such as alcohols
(e.g., methanol, ethanol, 1-propanol, 2-propanol,
tert-butyl alcohol and the like), ethers (e.g.,
diethyl ether, diisopropyl ether, diphenvl ether,
tetrahydrofuran, 1,4-dioxane, 1,2- dimethoxyethane and
the like), aromatic hydrocarbons (e.g., IS benzene,
toluene, xylene and the like), saturated hydrocarbons
(e.g., cyclohexane, hexane and. the like), amides
(e.g., dimethylfoLnomide, N,N-dirthylacetamide,
hexamethylphosphoric triamide and the like),
halogenated hydrocarbons (e.g., dichloromethane,
chloroform, carbon tetrachloride, 1,2- go
dichloroethane and the like), nitriles (e.g.,
acetonitrile, propionitrile and the like), sulfoxides
(e.g., dimethyl sulfoxide and the like) and the like,
or a mixed solvent thereof and the like are
preferable. The reaction time is generally 30 min - 46
hr, preferably 30 min - 5 hr. The reaction temperature
as is generally -78'C200C, preferably -10C - 150C. In
addition, the compound can also be produced by
dehydrating an aldol. type intermediate obtained in
the presence of a base such as lithium
diisopropylamide and the like, in the presence of an
acid catalyst such as p-toluenesulfonic aiHd and the
like at 30 room temperature to under heating. The
reduction reaction can be generally carried out using
a reducing agent according to a conventional method.
As the reducing agent, for example, metal hydrides
such as aluminum hydride, diisobutylaluminum hydride,
tributyltin hydride and the  WO 2007/
.1.8803PCT/.W2007/062645 like, metal hydride complex
compounds such as sodium cyanoborohydride, sodium
triacetoxyborohydride, sodium borohvdride, lithium
aluminum hydride and the like, borane complexes such
as borane tetrahydrofurah complex, borane dimethyl
sulfide complex and the like, alkylboranes such as
thexylborane, disiamylborane and the like, diborane,
metals such as zinc, aluminum, tin, iron and the like,
alkali metal (e.g., sodium, lithium etc.)/liquid
ammonia (Birch reduction), and the like can be
mentioned- The amount of the reducing agent to be ic
used is appropriately determined according to the kind
of the reducing agent. For example, the amount of the
metal hydride, the metal hydride complex compound, the
borane complex, the alkylborane or the diborare to be
used is about 0.2510 mol, preferably about 0.5 - 5
mol, per 1 mol. of compound (VI-c). The amount of the
metals (including alkali metal to be used in Birch
reduction) to be used is about 1.0 - 20 mol,
preferably about 1.0 - 5.0 mol, per 1 mol of compound
(VI-c). This reaction is advantageously performed
using a solvent inert to the reaction. 



While the solvent is not particularly limited as long
as the reaction proceeds, for example, solvents such
as alcohols (e.g., methanol, ethanol, 1-propahol,
2-propanol, tert-butyl alcohol and the like), ethers
(e.g., diethyl ether, diisopropyl ether., diphenyl
ether, tetrahydrofuran, 1,4-dioxane, 1,2-
dimethoxyethane and the like), aromatic hydrocarbons
(e.g., .25 benzene, toluene, xylene and the like),
saturated hydrocarbons  (e.g., cyclohexane, hexane and
the like), amides (e.g., N,Ndimethylformamide,
N,N-dimethylacetamide, hexamethylphosphoric triamide
and the like), halogenated hydrocarbons (e.g.,
dichloromethane, chloroform, carbon tetrachloride, so
dichloroethane and the like), organic acids (e.g.,
formic acid, acetic acid, propanoic acid,
trifluoroacetic acid, methanesulfonic acid and the
like), water and the like, or a mixed solvent thereof
and the like are preferable. While the reaction time
varies depending on the reagent and solvent to be  WO
2007i1888PCRIP2007/062645 used, it is generally 10 min
- 100 hr, preferably 30 min - 50 hr. The reaction
temperature is generally -20aC - 18000, preferably 0"C
- 80'C. In addition, compound (VI-c) can also be
reduced by a .5 hydrogenation reaction. In the case of
hydrogenation reaction, for example, a catalyst such
as palladium carbon, platinum(IV) oxide, Raney nickel,
Raney cobalt etc., and the like are used. The amount
of the catalyst to be used is about 1.0 - 2000 wt.%,
preferably about 10 - 300 wt%, relative to compound
(VI-c). :a Various hydrogen sources can also be used
instead of gaseous hydrogen. As the "hydrogen source",
formic acid, ammonium formate, triethylammonium
formate, sodium phosphinate, hydrazine and the like
are used_ The amount of the hydrogen source to be used
is about 1.0 - 10 mol, preferably about 1.0 - 5.0 mol,
per I mol of ciompound. (VI-o). This reaction is
advantageously performed using a. solvent inert to the
reaction. For example, solvents such as alcohols (e.g.
, methanol, ethanol, 1-propanol, 2-propanol,
tert-butyl alcohol and the like), ethers (e.g.,
diethyl ether, diisopropyl ether, diphenyl ether, a
tetrahydrofuran, 1,4,-dioxane, 1,2-dimethoxyethane and
the like), aromatic hydrocarbons (e.g., benzene,
toluene, xylene and the like), saturated hydrocarbons
(e.g., cyclohexane, hexane and the like), amides
(e.g., N,N-dimethylfoLmamide, N,Ndimethvetamide,
hexamethylphosphoric triamide and the like),
halogenated hydrocarbons (e.g., dichloromethane,
chlorofoidt, carbon tetrachloride, 1,2-dichloroethene
and the like), organic acids (e.g., formic acid,
acetic acid, propionic acid, trifluoroacetic acid,
methanesulionic acid and the like), esters (e.g.,
methyl acetate, ethyl acetate, butyl acetate and the
.2.7 like) and the like, or a mixed solvent thereof
and the like are preferable. The reaction time is
generally 10 min - 50 hr, preferably 30 min. - 24 hr.
The reaction temperature is generally -20C - 150C,
preferably 0C30C. While the reaction time varies
depending on the ',rind and amount of the  WO
2007114830gPair2007i062645 reducing agent and the
activity and amount of the catalyst to be used, it is
generally 30 min - 100 hr, preferably 1 hr - 50 hr.
The reaction temperature is generally -20C - 120C,
preferably 0C - 60C. When gaseous hydrogen is used,
the pressure of s hydrogen is generally 1 - 100 atm.
An aldehyde or ketone derivative represented by the
formula R.7aCOR71:1 can be easily obtained from
commercially available ones, or can also be produced
by a. method known per se, or a method analogous
thereto,        Compound (XI-a) wherein m is 1 can be
produced by reacting carbanion, produced by treating
nitriie with a base, with. compound (VI) to give
compound (TX), then subjecting compound (IX) to a
dehydration reaction. Compound (XI-a) can be obtained
as a single isomer or a mixture of isomers. As the
nitrile, for 



15 example, a compound represented by the formula
R5-Cli2CN can be mentioned. The nitrile is used in an
amount of about. 1,0 - 10 mol, preferably about 1.0 -
1.5 mol, per 1 mi of compound (VI). As the base, for
example, metal alkoxides such as sodium methoxide,
sodium ethoxide, potassium tert-butoxide and the 20
like, alkali metal hydrides such as sodium hydride,
potassium hydride and the like, metal amides such as
sodium, amide, lithium diisopropylamide, lithium
hexamethyldisilazide etc., and the like can be
mentioned. A base is used in an amount of about 1.0 -
10 mol, preferably about 1.0 - 1,5 mol, per I mol of
compound (VI). This reaction is advantageously
performed using a solvent inert to the reaction. While
the solvent is not particularly limited as long as the
reaction proceeds, for example, solvents such as
alcohols (e.g., methanol, ethanol, 1-propanol, 2-
propancl, tert-butyl alcohol and the like), ethers
(e.g., So diethyl ether, diisopropyl ether, diphenyl
ether, tetrahvdrofuran, 1,4-dioxane,
1,2-dimethoxyethane and the like), aromatic
hydrocarbons (e.g., benzene, toluene, xylene and the
like), saturated hydrocarbons (e.g., cyclohexane,
hexane and the like), amides (e.g.,
N,N-dimethylformamide, N,N-  WO
2007/14880$PCTMP2067/062645 dimanylactamide,
hexamethylphospheric triamide and the like),
halogenated hydrocarbons (e.g., dichloromethane,
chloroform, carbon tetrachloride, 1,2-di0hloroethane
and the like) and the Like, or a mixed solvent thereof
and the like are preferable. s While the reaction time
varies depending on the reagent and solvent to be
used, it is generally 30 min - 48 hr, preferably 30
min - 5 hr. The reaction temperature is generally -78C
- 100C, preferably -78C - 50cC. As the catalyst to be
used in the dehydration reaction, la for example,
acidic catalysts such as inorganic acids (e.g.,
hydrochloric acid, sulfuric acid, nitric acid,
hydrobromic acid, phosphoric acid and the like),
organic acids (e.g., acetic acid, trifluoroacetic
acid, oxalic acid, phthelic acid, fumaric acid,
tartaric acid, maleic acid, citric acid, succinic
acid, methenesulfonic acid, p-toluenesulfonio acid,
10-camphorsulfonic acid and the like), boron
trifluoride ether complex and the 111(e, basic
catalysts such as inorganic bases (e.g., sodium
hydroxide, potassium hydroxide, magnesium hydroxide
and the like), basic salts (e.g., sodium carbonate,
potassium carbonate, 20 cesium carbonate, calcium
carbonate, sodium hydrogencarbonate and the like), and
the like can be mentioned, further, for example,
dehydrating agents such as diphosphorus pentaoxide,
phosphorus oxychloride, phosphorus pentachloride,
triphenylphosphine, phosgene,
N,W-dicyclohexylcarbodiimide, alumina, sodium dioxide,
thionyl chloride, methanesulfonyl  chloride,
tritluoreacetic anhydride and the like can be used.
This reaction is advantageously carried out without
solvent or using a solvent inert to the reaction.
While the solvent is not particularly limited as long
as the reaction proceeds, for eo example, solvents
such as alcohols (e.g., methanol, ethanol, 1.-
propanol, 2-propanol, tert-butyl alcohol and the
l'ke), ethers (e.g., diethyl ether, diisopropyl ether,
diphenyl ether, tetranydrofuran, 1,4-dloxane,
1,2-dimethoxyethane and the like), aromatic
hydrocarbons (e.g., benzene, toluene, xylene and the
WO 2(30748808PCIII22007M62645 like), saturated
hydrocarbons (e.g., cyclohexane, hexane and. the
like), amides (e.g., N,N-dimethylformamide,
N,Ndimethylacetamide, hexamethylphosphoric triamide
and the like), halogenated hydrocarbons (e.g.,
dichloromethaoe, chloroform, carbon tetrachloride,
1,2-dichloroethane and the sulioxides (e.g., dimethyl
sulfoxide and the like) 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 30 min - 24 hr,
preferably 30 min - 5 to hr. The reaction temperature
is generally 0C - 200C, preferably 0C - 1.50C.
The nitrile derivative represented by the formula
R5-C112CN may be a commercially available product, or
can also be produced by a method known per se, or a
method analogous thereto. 15Compound (XI--a) wherein
in is I can also be produced by reacting phosphonate
carbanion, produced by treating alkylphosphonic acid
diester with a base, with compoidd (VI). Compound
(XI--a) can be obtained as a single isomer or a
mixture of isomers. As the alkylphosphonic acid
diester, for example, diethyl cyanomethylphosphonate,
diethyl (1- oyanoethyl)phosphonate and the like are
used. The alkylphosphonic acid diester is used in an
amount of about 1.0 - 5.0 mod, preferably about 1.0 -
2.0 mol, per I mol of compound. (VI), Rs the base, for
example, metal alkoxides such as sodium 



a methoxide, sodium ethoxide, potassium tert-butoxide
and the like, alkali metal hydrides such as sodium
hydride, potassium, hydride and the like, metal amides
such as sodium amide, lithium diisopropylamide,
lithium hex,:tmetsiyidisilazide etc., and the like can
be mentioned. The base is used in an amount of about X
1.0 - 5.0 mol, preferably about 1.0 - 1.5 mol, per 1
mol of compound (VT). This reaction is advantageously
performed using a solvent inert to the reaction. While
the solvent is not particularly limited as long as the
reaction proceeds, for example, solvents such as
alcohols (e.g., methanol, ethanol, 1-  WO
2007/1488usMT/MI(307/062645 propanol, 2-propanol,
tert-butyl alcohol and the like), ethers (e.g.,
diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and
the like), aromatic hydrocarbons (e.g., benzene,
toluene, xylene and the 4 like), saturated
hydrocarbons (e.g., cyclohexane, hexane and the like),
amides (e.g., N,N-dimethylformardde,
N,Ndimethviacetamide, hexamethylohosphoric triamide
and the like), halogenated. hydrocarbons (e.g.,
dichloromethane, chloroform, carbon tetrachloride,
1,2-dichloroethane and the like) and the 20 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 30 min
- 50 hr, preferably 1 hr - 10 hr. The reaction
temperature is generally -78C. - 200C, preferably 0C -
150C.        Compound (X) can be produced by treating
compound (VI) with trimethylsily1 cyanide in the
presence of a Lewis acid and eliminating the resulting
trimethylsilyloxy group with an acid. As the Lewis
acid, for example, zinc iodide, anhydrous aluminum
chloride, anhydrous zinc chloride, anhydrous iron
chloride, boron trifluoride ether complex and the like
can be mentioned. TheLewis acid is used in an amount
of about 0.01 - 10 =1, preferably about 0.01 - 1,0
mol, per 1 mol of compound (VI). This reaction is
advantageously carried out without solvent, or using a
solvent inert to the reaction. While the solvent is
not EE particularly limited as long, as the reaction
proceeds, for example, solvents such as ethers (e.g.,
diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and
the like), aromatic hydrocarbons (e.g., benzene,
toluene, xyiene and the like), saturated hydrocarbons
116 (e.g., cyclohexane, hexane and the like), amides
(e.g., N,Ndimethylformamide, N,N-dimethylacetamide,
hexamethylphosphoric trlamide and the like),
halogenated hydrocarbons (e.g., dichloromethane,
chloroform, carbon tetrachloride, 1,2- dichioroethane
and the like) and the like, or a mixed solvent  WO
20071148803PCF/02007/062645 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 - 12 hr, preferably 30 min - 3 hr. The reaction
temperature is generally -10C - 200'C, preferably -10C
5 - 100C. As the acid to be used for elimination of
trimethylsilyloxy group, for example, inorganic acids
such as hydrochloric acid, sulfuric acid, nitric acid,
hydrobromic acid, phosphoric acid and the like,
organic acids such as acetic acid, JO trifluoroacetic
acid, oxalic acid, phthalic acid, fumaric acid,
tartaric acid, TrialPic acid, citric acid, sncoinic a'
d, methanesulfonic acid, p-toluenesulfonic acid,
10-camphorsulfonic acid and the like, boron
trifluoride ether complex and the like can be
mentioned. The acid is used in an amount ,of about 1 -
is 100 mol, preferably about 1 - 10 mol, per I mol of
compound (VI). This reaction is advantageously carried
out without solvent or using a solvent inert to the
reaction. While the . solvent is not particularly
limited as long as the reaction proceeds, for example,
solvents such as ethers (e.g., diethyl ether,
diisopropyl ether, diphenyl ether, tetrahydrofuran,
1,4-- dioxane, 1,2-dirthoxyethane and the like),
aromatic 



hydrocarbons (e.g., benzene, toluene, xvlene and the
like), saturated hydrocarbons (e.g., cycichexane,
hexane and the like), amides (e.g.,
N,N-dimethylfor=dde, N,N-dimethylacetamide,
hexamethylphosphoric triamide and the like),
baloaenated hydrocarbons (e g., dichloromethane,
chloroform, carbon tetrachloride, 1,2-dichloroethabe
and the like), sulfoxides         dimethyl sulfoxide
and the like) and the like, or a mixed solvent thereof
and the like are preferable. While the reaction m time
varies depending on the reagent and solvent to be
used, it is generally 30 min - 12 hr, preferably 30
min. - 5 hr. The reaction temperature is generally-
200C, preferably 20C - 150C.  WO
2007/1488081..`(..7171P2007/062645        Compound
(XI-b) wherein m is 2 can. be produced by subjecting
compound (XT.-a) to a known carbon chain extension
reaction or a reaction analogous thereto. For example,
a cyano group is converted to a. carboxy group by
hydrolysis under .$ alkaline or acidic conditions, or
the carboxy group Is led to an ester form, the
obtanc.d compound is subjected to a. reduction
reaction to give an alcohol compound, then the alcohol
compound is subjected to a. halogenation, a cyanation
reaction and the like.        Compound (XII) can be
produced as a single isomer or a mixture of isomers by
subjecting compound (X), compound (XI-a) or compound.
(XI-b) to a reduction reaction. As the reducing agent,
for example, metal hydrides such as aluminum hydride,
dilsobutylaluminum hydride and the like, metal hydride
complex Is compounds such as lithium aluminum hydride,
sodium terohydride and the like can be mentioned and,
as the hydrogenation catalyst, for example, a catalyst
such as Raney nickel, Raney. cobalt etc., and the like
can be mentioned. When the reducing agent is metal
hydride, for example, about 1.0 - 10 mol, 2O
preferably about 1.0 3.0 mol, is used per 1 mol of
compound (X), compound (Xi-a) or compound (Xi-b). When
the reducing agent is a metal hydride complex
compound, about 1.0 - 10 mol, prefer73bly about 1.0 -
3.0 mol, Is used per 1 mOl of compound (X), compound
(XI---a) or compound (XI-b). For hydrogenation, 2 25
catalyst such as Raney nickel, Raney cobalt and the
like is used in an amount of about 10 - 5000 wt%,
preferably about 100 - 2000 wt9o, relative to compound
(X), comPound (Xi-a) or compound. (Xi-      This
reaction is advantageously performed using a solvent
inert to the reaction. While the solvent is not
particularly 5V limited as long as the reaction.
proceeds, for example, solvents such as alcohols
(e.g., methanol, ethanol, 1-prepanol, 2- propanol,
tart-butyl alcohol and the like), ethers (e.g.,
diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyathane and
the like),  WO 2407/14880SPC173-P2007/062645 aromatic
hydrocarbons (e.g., benzene, toluene, xylene and the
like), saturated hydrocarbonacyclohexane, hexane and
the Like), amides (e.g., N,N-dimethylformamide,
N,Ndimethyiacetamide, hexamethylphosphoric triamide
and the like), esters (e.g., methyl acetate, ethyl
acetate, butyl acetate and the like), organic acids
(e.g., formic acid, acetic acid, propionic acid,
triflucroacetic acid, methanesulfonic acid and the
like), water and the like, or a mixed solvent thereof
and the like are preferable. When Raney nickel or
Raney cobalt :0 catalyst is used, amine such as
ammonia and the like may be 



added to suppress the side reaction. While the
reaction time varies depending on activity and amount
of catalyst to be used, it is generaliv 30 win - 200
hr, preferably 1 hr - 50 hr. The reaction temperature
is generally- 120C, preferably 20C - is 80C. When the
catalyst such as Raney nickel, Raney cobalt and the
like is used, the pressure of hydrogen is generally 1
- 100 atm-        Compound (I) can be produced by
reacting compound (XII) with a. carboxylic acid, a
salt thereof or a reactive derivative :V thereof, or
an isocyanate. As the carboxylic acid, for example, a
compound represented by the formula R1-00Oli can be
mentioned. As the reactive derivative of the
carboxylic acid, for example, acid halides such as
acid chloride, acid bromide and the like, acid amides
with pyrazole, imidazole, benzotriazole and the like,
acid anhydrides such as acetic anhydride, propionic
anhydride, butyric anhydride and the like, acid.
a2ides, active esters such as diethoxyphosphoric acid
ester, diphenoxvphosphoric acid ester, p-nitrophenyl
ester, 2,4- dinitrophenyl ester, cvanomethyl ester,
pentachlorophenyl ester, 2d ester with.
N-hydroxysuccinimide, ester with N-
hydroxyphthalimide, ester with 1-hydroxybenzotriazole,
ester with 6-chlor0-1-hvdroxybenzotriazole, ester with
1-hydroxy-1H-2- vvridone and the like, active
thioesters such as 2-pyriAyi thioester,
2-benzothiazolyi thioester etc., and the like can he
WO 2007/14880PC173T20671062645 mentioned. Instead of
using the reactive derivative, the carboxylic acid or
a salt thereof may be directly reacted with compound
(XII) in the presence of a suitable condensation
agent. As the condensation agent, for example,
N,N'-disubstituted carbodiimides such as
N,Ni-dicyclohexylcarhodiimide, 1-ethy1-3-
(3-dimethylaminopropyl)carbodiimide (WSC)
hydrochloride and the like, azolides such as
N,Nr-carbenyldiimidazole and the like, dehydrating
agents such as N-ethoxycarbony1-2-ethoxy-1,2-
dihydroquinoline, phosphorus oxychloride,
alkoxyacetylene and :10 the like, 2-helogehopyridinium
salts such as 2- chlorcmethylpyridinium iodide,
2-fluoro-l-methylpyridininm iodide etc., and the like
can be mentioned. When the condensation agent is 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 Ri-NCO
can be mentioned. The carboxylic acid, a salt thereof
or a reactive derivative thereof, or the isocyanete is
used in an amount of generally about 1.0 - 5.0 mole
preferably about 1.0 - 2.0 mol, per 1 mol of compound
(XII). This reaction is advantageously rerformed 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 (e.g.,
diethyl ether, diisopropyi ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dime1:hoxyethane and
the like), 24: aromatic hydrocarbons (e.g., benzene,
toluene, xviene and the like), saturated hydrocarbons
(e.g., cyclohexane, hexane and the like), amides
(e.g., N,N-dimethylformamiti, N,Ndimethylacetamidee
hexamethvlphosphoric triamide and the like),
halogenated hydrocarbons (e. g., dichloromethane,
chloroform, 30 carbon tetrachloride,
1,2-dichloroethane and the like), nitriles (e.g.,
acetonitrile, propionitrile and the like), sulfoxides
(e.g., dimethyl sulfoxide and the like), aromatic
organic bases (e.g., pyridine, lutidine and the like)
and the like, or a mixed solvent thereof and the like
are preferable. When an acidic  WO
2007/148808PCT/JP2007/0626.45 substance is released by
the reaction, the reaction can be carried out in the
presence of a deacidifying agent to remove the
substance from the reaction system. As the
deacidifying agent, for example, basic salts such as
sodium carbonate, 5 potassium carbonate, cesium
carbonate, calcium carbonate, sodium hydrogencarbonate
and the like, organic bases such as triethylamine,
dlisopropylethylamine, tributylamine,
cyclohexyldimathylamine, pyridine, lutidine, 4-
dimethylaminopyridine, N,N-dimethylaniline,
N-methylpiperidine, 10 N-methylpyrrolidine,
N-methylmorpholine, 1,5- diazabicyclo[4,3.0]-5-nonene,
1,4-diazabicyclo[2.2.2]octane,
1,8-diazabicyclo[5.4.0]-7-undecene etc., and the like
are used. While the reaction time varies depending on
the reagent and solvent to be used, it is generally 10
mm n - 24 hr, preferably 15 30 min - 4 hr. The
reaction temperature is generally 0C 100C, preferably
VC - 70C.        Compound (I) can be produced by
subjecting compound (XII) to carbonation reaction. The
carbonation reaction can be carried out by a known
method, for example, the method described 



20 in "Shin Jlkken Kagaku Koza (New Experimental
Chemistry Course)", Vol. 14, 15, pp. 230-239 (edited
by the Chemical Society of Japan) and the like, or a
method analogous thereto.       A carboxylic acid
represented by the formula R'-COOH, a salt thereof or
a reactive derivative thereof, or an isocyanate 25
represented by the formula W--NCO may be a
commercially available product, or can also be
produced. by a method known. per se, or a method
analogous thereto.        A single isomer of compound
(I) or a mixture of isomers of compound (I) can be
converted to a different single isomer or a M mixture
of isomers at different ratio by a. heat treatment, a
treatment with an acid or a treatment with a base. As
the acid, for example, inorganic acids such as
hydrochloric acid, sulfuric acid, nitric acid,
hydrobromic acid, phosphoric acid and the Like,
organic acids such as acetic acid, trifluoroacetic
acid,  WO 2007,148508PC1IJP20071062645 oxalic acid,
phthalic acid, furoxic acid, tartaric acid, maleic
acid, citric acid, succinic acid, methanesulfcnic
acid, ptoluenesulfonic acid, 10-camphorsiilfon4- acid
and the like, boron trifluoride ether complex and the
like can be mentioned. 5 As the base, for example,
inorganic bases such as sodium hydroxide, potassium
hydroxide, magnesium hydroxide and the like, basic
salts such as sodium carbonate, potassium carbonate,
cesium carbonate, calcium carbonate, sodium
hydrogencarbonate and the like, organic bases such as
triethylamine, 10 diisopropylethylamine,
tributylamine, cyclohexyldimethylamine, pyridine,
lutidine, 4-dimethylaminopyridine, N,N-
dimethylaniline, N-methylpiperidine,
N-Methylpyrrolidine, methylmorphnitne,
1,5-diazabicyclo[4.3,0]-5-nonene,
diazabdcyclo[2.2.2]octene,
1,6-diazabicyclo[5.4.0]-7-undecene 15 and the like,
metal alkoxides such as sodium methoxide, sodium
ethoxide, potassium tert-butoxide and the like, alkali
metal hydrides such as sodium hydride, potassium
hydride and the like, metal amide, such as sodium
amide, lithium diisopropylamide, lithium
hexamethyldisilazide and the like, organic lithiums
such 20 as methyllithium, n-butyllithium,
sec-butyllithium, tertbutyllithium etc,, and the like
can be mentioned. The acid or the base is used in an
amount of about 0L01. - 100 mol, preferably about 0,01
to 5.0 mol, per 1 mol of compound (1). This reaction
is advantageously carried out without solvent. or 25
using a solvent inert to the reaction. TeThd.le the
solvent is not particularly limited as long as the
reaction proceeds, for example, solvents such as
alcohols (e.g., methanol, ethanol, 1- propanol,
2-propanol, tert-butyl alcohol and the like), ethers
(e.g., diethyl ether, diisopropyl ether, diphenyl
ether, so tetrahydrofuran, 1,4-dioxane,
1,2-dimethoxvethane and the like), aromatic
hydrocarbons (e.g., benzene, toluene, xylene and the
like), saturated hydrocarbons (e.g., cyclohexane,
hexane and the like), amides (e.g.,
N,N-dimethyiformamide, N,Ndethylaretamid,
hexamethylrhosphoric triardde and. the like),
WO2007/138808PC17.1P2007/062645 halogenated
hydrocarbons (a. g, dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichlorcethane and the
like), water and the like, or a mixed solvent thereof
and the like are preferable. While the reaction time
varies depending on the s reagent and solvent to be
used, it is generally 10 min - 100 hr, preferably 30
min - 24 hr. The reaction temperature is generally
-10C - 200QC, preferably -10C - 150C. 



When a compound (1) wherein the double bond moiety is
reduced is to be produced, the compound can be
produced by JO subjecting the double bond moiety of
compound (I) to a reduction reactdon. The reduction
reaction is generally carried out using a reducing
agent according to a conventional method. As the
reducing agent, for example, metal hydrides such as
aluminum hydride, diisobutylaluminum hydride,
tributyltin,hydride and the Is like, metal hydride
complex compounds such as sodium cyanoborohvdride,
sodium triacetoxyborohydride, sodium borohydrida,
lithium aluminum hydride and the like, borane
complexes such as borane tetrahydrofuran complex,
borate dimethyl sulfide complex and the like,
alkylberanes such as 20 thexylborane, disiamylborane
and the like, diborane, metals such as zinc, aluminum,
tin, iron and the like, alkali metal (e.g., sodium,
lithium etc.) /liquid ammonia (Birch reduction) and
the like can be mentioned. The amount of the reducing
agent to be used is appropriately determined according
to the kind of the 25 reducing agent. For example, the
metal hydride, the metal hydride complex compound, the
borane complex, the alkyllaccane or the diborane is
used in n amount of about 0,25 - 10 mol, preferably
about 0,5 - 5 mol, per 1 mol of compound (I). The
metals (including alkali metal to be used in Birch
reduction) 30 are used in an amount of about 1.0 - 20
mai, preferably about 1.0 - 5.0 mol, per 1 mol of
compound (1). This reaction is advantageously
performed using a solvent inert to the reaction. While
the solvent is not particularly limited as long as the
reaction proceeds, for example, solvents such as
alcohols (e.g.,  INC12007/148808PCTW200 71062645
methanol, ethanol, 1-propanol, 2-propanol, tert-butyl
alcohol and the like), ethers (e.g., diethyl ether,
diisopropyl ether, diphenyl ether, tetrahydrofuran,
1,4-dioxane, 1,2- dimethoxyethane and the like),
aromatic hydrocarbons (e.g., 5 benzene, toluene,
xylene and the like), saturated hydrocarbons  (e.g.,
cyclohexane, hexane and the like), amides (e.g.,
N,Ndimethviformamide, N,N-dimethylacetamide,
hexamethylphosphoric triamide and the like),
halogenated hydrocarbons (e. g.,. dichloromethane,
chloroform, carbon tetrachloride, 1,2- 10
dichloroethane and the like), organic acids (e.g.,
formic acid, acetic acid, propionic acid,
trifluoroacetic acid, methanesulfonic arHd. and the
like), water and the like, or a mixed solvent thereof
and the like are preferable. While the reaction time
varies depending on the reagent and solvent to be 15
used, at is generally 10 min - 100 hr, preferpbly 30
min - SO hr. The reaction temperature is generally
-20C - 100*C, preferably 0C - 80*C.        In
addition, the double bond moiety can be reduced by
subjecting compound (I) to a hydrogenation reaction.
For 01 hydrogenation reaction, for example, a catalyst
EIUCh 25 palladium carbon, blatinum(IV) oxide, Raney
nickel, Raney cobalt etc., and the like is used. The
catalyst is used in an. amount of about 1.0 - 2000
wt%, preferably about. 10 - 300 wt%, relative to
compound (I), Various hydrogen sources can also be
used 



.26 instead of gaseous hydrogen. As the hydrogen
source, for example, fokmic acid, ammonium formate,
triethylammonium formate, sodium phosphinate,
hydrazine and the like are used. The hydrogen source
is used in an amount of about 1.0 - 10 mol, preferably
about 1.0 - 5,0 mol, per 1 mol of compound (I). This
.7).0 reaction is advantageously performed using a
solvent inert to the reaction. Mile the solvent is not
particularly limited as long as the reaction proceeds,
for example, solvents such as alcohols (e.g.,
methanol, ethanol, 1-propanol, 2-propanol, tertbutyl
alcohol and the like), ethers (e.g., diethyl ether,
WO 2007/148808PCUP2907/062645 diisopropyl ether,
diphenyl ether, tetrahydrofuren, 1,4-dioxane,
1,2-dimethoxyethane and the like), aromatic
hydrocarbons (e.g., benzene, toluene, xylene and the
like), saturated hydrocarbons (e.g., oyclohexane,
hexane and the like), amides (e. c.,
N,Ndimethylformand.e, N,N-dimethylacetamide,
hexamethyiphosphoric triamide and the like),
halogRna`ed hydrocarbons dichloromethane, chlorofot,a"
carbon tetrachloride, 1,2- dichloroethane and the
like), esters (e.g., methyl acetate, ethyl ace't:.ate,
butyl acetate and the like), organic acids (e. g., 10
formic acid, acetic acid, cropionic acid,
trifluoroacetie acid, methenesulfonic acid and the
like) and the like, or a mixed solvent thereof and the
like are preferable. While the reaction fThe varies
depending on the kind and amount of the reducing agent
and the activity and amount of the catalyst to be
used, it 15 is generally 30 min - 100 hr, preferably.
1 hr - 50 hr. The reaction temperature is generally
-20C - 120C, preferably 0C - 80C. When hydrogenation
catalyst is used, the pressure of hydrogen is
generally 1 100 atm. Of compounds (I), a compound
wherein R6 is a "hydrocarbon 20 group optionally
having substituent(s)" can be produced by subjecting a
compound. (I) wherein R6 is a hydrogen atom to an
alkylation reaction. The alkvlation reaction includes
reacting a compound (1) wherein R5 is a hydrogen atom
with a corresponding aflyiating agent (e.g., alkyl
halide, sulfonic acid ester of 25 alcohol and the
like) in the presence of a base. The alkylating agent
is used in an amount of about 0.8 - 50 mol, preferably
about 1.0 - 10 mol, per 1 mol of compound (1). As the
base, for example, inorganic bases such as sodium.
hydroxide, potassium hydroxide, may.iesium hydroxide
and the like, basic salts such as 30 sodium carbonate,
potassium carbonate, cesium carbonate, calcium
carbonate, sodium hydrogencarboratg,fbe like, organic
bases such as triethylamine, dlisopropylethylamine,
tributvlamine, cyclohexvidimethvlamine, pyridine,
lutidine, 4- dimethylaminopyridine,
N,N-dtmethylaniline, N-methylpiperidine,  WO
21J97/148808.PCMTP200.7/062645 N-methylpyrrolidine,
Numethylmorpholine, 1,5- dia zabicyclo
4.3.01-5-nonene, 1,4-diazabicyclo [ 2.2.21octane,
1,8-diazabicyclo [ 5.4.0 ] -7 -andecene and the like,
metal alkoxides such as sodium methoxide, sodium
ethoxide, potassium tert- 5 but:oxide and the like,
alkali metal hydrides such as sodium 



hydride, potassium hydride and the like, metal amides
such as sodium amide, lithium diisopropylamide,
lithium hexamethyldisilazide etc., and the like can be
mentiened. The base is used in an amount of about 1.0
- 5.0 mol, preferably la about 1.0 - 2.0 mol, per 1
mol of compound (I). This reaction is advantageously
perfolmed using a solvent inert to the reaction. While
the solvent is not particularly limited as long as the
reaction proceeds, for examp].e, solvents such as
ethers (e.g., diethyl ether, diisooropyi ether,
diphenyl ether, is tetrahydrofuran, 1,4-dioxane,
1,2-dimethoxyathane and the like), aromatic
hydrocarbons (e.g., benzene, toluene, xylene and the
like), saturated hydrocarbons (e.g., cyclohexane,
hexane and the like), amides (e.g.,
N,N-Oimethylformamide, N,Ndimethylacetamide,
hexamethylphosphoric triamids and the like), 20
halogenated hydrocarbons (e.g., dichloromethane,
chloroform, carbon tetrachloride, 1,2-dichloroethane
and the like), nitriles (e.g., acetonitrile,
propionitrile and the like), sulfoxides (e.g.,
dimethyl sulfoxide and the like) and the like, or a
mixed solvent thereof and, the like are preferable.
While the reaction 25 time varies depending on the
reagent and solvent to be used, it is generally 30
min. - 48 hr, preferably 30 min6 hr. The reaction
temperature is generally -20'C - 200"C, preferably
-10C - 15000.  WO 24)07/148308PC P2007/ 062645
(Reaction 2)  W01.007/148808PCTLIP:2007/062645
(Reaction 3) 0 ` rih110 cyclization   NI) 



cyclization /CM  A; 1. 1LP,  .k1cyclization4 1.3;
(xr,E)         Compound (XVI-a) wherein m is 1 can be
produced by reacting oarbanion, produced by treating
nitrile with a base, if with compound (XIII) to give
compound (XIV), and then subjecting compound (XIV) to
a dehydration reaction. Compound (MI) collectively
shows compound (III) [R:-NO2,compound (IV)-N}12, R9:,
compound (V) [ R. -N1-1--C (0)g: -OH] and compound
(VIII) [R9:-NR2P3,wherein each synibol is as 10
defined above. Compound (XVI-a) is obtained as a
single isomer or a mixture of isomers. The alkylation
reaction and dehydration reaction can be carried out
by a method similar to the method for producing
compound (XI--a) from compound (VI).  



WO 2007/148808PCILIP20071062645        Compound
(XVI-a) can also be produced by subjecting phosphonate
carbanion, produced by treating alkylphosphonic acid
diester with a base, and compound (XIII) to a.
condensation reaction. The condensation reaction can
be carried out by a 5 method similar to the method for
producing compound (XI-a) from compound (VI). Compound
(XVI-b) wherein in is 2 can be produced by subjecting
compund (XVI-a) to a known carbon chain extension
reaction or a reaction analogous thereto. The reaction
can be io carried out by a method similar to the
method for producing compound (XI-b) from compound.
(XI-a).        Compound (XV) can be produced by
treating compound (XIII) with trimethylsilyl cyanide
in the presence of a Lewis acid, and eliminating the
resulting trimethylsilyloxy group with an acid. is The
reaction can be carried out by a method similar to the
method for producing. compound (X) from compound (VI).
Compound (XVII) can be produced as a single isomer or
a mixture of isomers by subjecting compound (XV),
compound (XVI-a) or compound (XVI-b) to a reduction
reaction. The reduction 20 reaction can be carried out
by a method similar to the method for producing
compound (XII) from compound (X), compound (XI-a) or
compound (XI-b).        Compound (XVIII.) can be
produced by reacting compound (XVTT) with a carboxylic
acid, a salt thereof or a reactive 25 derivative
thereof or an isocyanate or a carbonating agent. The
acyiation reaction, uxeation reaction and carbonation
reaction can be carried out by a method similar to the
method for producing compouAd. (I) from compound
(XII).           Compounds (Xi-a), (XI-b), (XII),
(XVI-a), (XVIHb), (XVII) x and (XVIII) can be
converted to a different single isomer, or a mixture
of isomers at different ratio by a method similar to
the method for isomerizing compound (I).
Compound (XI-a), (XL-b), (XII), (XVI-a), (XVI-b),
(XVII) or (XVIII), wherein the double bond moiety is
reduced, can be  WO 20071148808PCTAIP2007/062645
produced by a method. similar to the method for
subjecting the double bond moiety of compound (I) to a
reduction reaction.        Compound (XVIII) wherein le
is a vhydrocarbon group optionally having
substituent(s) can be produced by subjecting compound
(XVIII) wherein P.6 is a hydrogen atom to an
alkylation reaction. The alkylation reaction can be
carried out by a method similar to the method for
producing compound (I) wherein R6 is a hydrocarbon
group optionally having substituent(s) from compound
(I) wherein 1:16 is a hydrogen atom. Compound (VI) can
be produced by subjecting compound 



(XLE) to a series of reaction steps including a
cyclization reaction. As the series of reaction steps
including a cyclization reaction, for example, a
method of producing compound (VI-a) from compound
(IV), a method of producing 15 compound (.7I-b) from
compound (VIII) and the like can be mentioned, and the
reaction can be carried out by a method similar to the
method of prod.:2ring them. Compound (XI) can be
produced by subjecting compound (XVI) to a series of
reaction steps including cyclization reaction. S These
reactions can be carried out by a method similar to
the method for producing compound (VI) from compound
(XIII).        Compound (X) can be produced by
subjecting compound (XV) to a series of reaction steps
including cyclization reaction. Thesereactions can be
carried out by a method similar to the method for
producing compound. (VI) from compound (XIII).
Compound (XII) can be produced by subjecting compound
(XVII) to a series of reaction steps including
cyclization reaction. These reactions can be carried
out by a method similar to the method for producing
compound (VI) from compound SO (XIII). Compound (1)
can be produced by subjecting compound  (XVIII) to a
series of reaction steps including cyclization
reaction. These reactions can be Carried out by a
method  WO 2007/148SMPCTUP2007/962645 similar to the
metned for producing compound. (VI) from compound
(Reaction 4)  Q0 Ps.gr't-,NRRscti,q,11, r:Xit iNYN:3L;
.-,:substitacn  ,..:;;-' 00 
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Compound (Id) can be produced by reacting compound (I)
with a halogenating agent to give compound (I-a), and
then subjecting compound (I-a) to a condensation
reaction. As the halogenating agent, for example,
phosphorus halide such as zo phosphorus trichloride,
phosphorus oxychloride, phosphorus pentaghlorids,
phosphorus tribro 'de, phosphorus triiodida and the
like, succinimides such as W-bromosuccinimide,
Niodosuccinimide and the like, halogens such as
chlorine, bromine, iodine, iodine (I) fracride,
iodine(I) chloride and the 15 like, thionyl chloride,
and mixtures thereof and the iike can be mentioned.
The halogenating agent is used in an amount of about
1.0 - 100 mol, preferably about 1.0 - 10 mol, per 1
mol of compound (I). To promote the reaction, the
reaction can be carried out in the presence of a base.
As the base, for M example, inorganic bases such as
sodium hydroxide, potassium hydroxide, magnesium
hydroxide and the like, basic salts such as sodium,
carbonate, potassium carbonate, cesium carbonate,
calcium carbonate, sodium hydrogencarbonate etc., and
the like can be mentioned, This reaction is
advantageously carried out without  



WO 2007/148808PCTUP20071062645 solvent or using a
solvent inert to the reaction. While the solvent is
not particularly limited as long as the reaction
proceeds, for example, solvents such as alcohols
(e.g., methanol, ethanol, 1-propanol, 2-propanol,
tert-butyl alcohol and the like), ethers (e.g.,
diethyl ether, dilsopropyi ether, dipheryl other,
tetrahydrofuran, 1,4-dioxane, 1,2- dimethoxyethane and
the the), aromatic hydrocarbons (e.g., benzene,
toluene, xylene and the like), saturated hydrocarbons
(e.g., cyclohexane, hexane and the like), amides
(e.g., N,N- zo dimethylformamide,
N,N-dimethylacetamide, hexamethylphosphorio triamide
and the like), halogenated hydrocarbons (e.g.,
dichloromethane, chlorofora, carbon tetrachloride,
1,2- dichlarbethane and the like), nitriles (e.g.,
acetonitrile, propionitrile and the like), sulfoxides
(e.g., dimethyl sulfoxide'and the like), acid
anhydrides (e.g., acetic anhydride and the like),
organic acids (e.g., formic acid, acetic acid,
propionic acid, trifluoroacetic acid, methanesulfonic
acid and the like), inorganic acids (e.g., sulfuric
acid and the like), water and the like, or a mixed
solvent thereof and the like are preferable. While the
reaction time varies depending on the reagent and
solvent to be used, it is generally 10 min - 50 hr,
preferably 30 min - 12 hr. The reaction temperature -0
generally 0C - 200C, preferably 10C - 100C.        The
condensation reaction can be carried out by reacting
compound (I-a) with an organic boronic acid or an
organic boronic acid ester in the presence of a metal
catalyst. As the organic boronic acid or the organic
boronic acid ester, for example, a compound
represented by the fo,_mula R7--M wherein is a
hydrocarbon group optionally having substituent(s) or
a 30 heterocyclic group optionally having
substituent(s), and M is a boron atom moiety of the
organic boronic acid or the organic boronic acid
ester, can be mentioned. As the M, for example,
dihydroxyboranyl group,
4,4,5,5-tetramethy1-1,3,2-dibxaborolan2-yi group and
the like are preferable. As the metal catalyst,  WO
2OO7/i488O8PCTIJP2007/062645 palladium compounds
[e.g.: palladium(ii) acetate,
tetra]cis(triphenylphosphine)palladium(0),
dichlorobis(triethylphosonine)palladium(II),
tris(dibenzylideneacetone)dipalladium(0), s
(2,2'-bis(diphenylphosphino)-1,1'-hinaphthyll
pallaciima (Ii) chloride, a complex of palladium(II)
acetate and 1,1i- bis(diphenylphosphino)ferrocene and
the like] are preferable. The reaction is generally
carried out in the presence of a base. As the base,
for example, inorganic bases such as sodium to
hydroxide, potassium hydroxide, magnesium hydroxide
and the like, basic salts such as sodium carbonate,
Potassium carbonate, cesium carbonate, calcium
carbonate, sodium hydrogencarbonate etc., and the like
can be mentioned. The organic boronic acid or the
organic borcnic acid ester is used in an amount of
about .15 0.1 - 10 Mol, preferably about 0.8 - 2.0 ml,
per 1 =1 of compound (I-a). The metal catalyst is used
in an amount of about 0.000001 to 5.0 mol, preferably
about 0.0001 - 1.0 mol, per 1 mol of compound (I-a).
The base is used in an amount of about 1.0 - 20 mol,
preferably About 1.0 - 5.0 mol, per 1 mol of 20
compound (I-a). When a metal catalyst unstable to
oxygen is used in these reactions, for example, the
reaction is preferably carried out in an inert gas
stream of argon gas, nitrogen gas and the like. This
reaction is advanlageously performed using a solvent
inert to the reaction. While the solvent is not 



25 particularly Ha-cited as long as the reaction
proceeds, for example, solvents such as alcohols
(e.g., methanol, ethanol, 1- propanol, 2-propanol,
tert-butyl alcohol and the like), ethers (e.g.,
diethyl ether, diisopropyl ether, diphenyr ether,
tetrahydrofuran, 1,4-dioxane, 1,2-d4methoxvethane and
the like), so aromatic hydrocarbons (e.g., benzene,
toluene, xylene and the like), saturated hydrocarbons
(e.g., cyclohexane, hexane and the like), amides
(e.g., N,N-direthylformamide, N,Ndimethvlacetamide,
hexamethylphosphoric tziamide and the like),
halogenated hydrocarbons (e.g., dichloromethane,
chloroform,  WO 2007/148808PCIMP2007/062645 c=trbon
tetrachloride, 1,2-dichloroethane and the like),
nitriles (e-g, acetonitrile, propionitrile and the
like), esters (e.g., methyl acetate, ethyl acetate,
butyl acetate and the like), water and the like, or a
mixed solvent thereof and the like are  preferable.
While the reaction time varies depending on the
reagent and solvent to be used, it is generally I min
- 200 hr, preferably 5 min - 100 hr. The reaction
temperature is -10C - 250C, preferably 0C150C. An
organic boronic acid or an organic boronic acid ester
to represented by the foLmula F(7c-1. may be a
oommercial'y available one, or can also be produced by
a. method known per se, or a method analogous thereto.
Compound (I-d) can also be produced by subjecting
compound     (I-a) to a desired substituent exchange
reaction known per se. is The reaction can be carried
out, for example, by the method described in "Shin
Jikken Kagaku Koza (New Experimental. Chemistry
Course)", Vols. 14 and 15, (edited by the Chemical
Society of Japan) and the like, or a method analogous
thereto. Compounds (I-e) and (I-f) can be produced by
a method 20 similar to the method for producing
compound (I-d) from compound (1).       Of compounds
(I), a compound represented by the formula (TI) or a
salt: thereof [hereinafter sometimes to be referred to
as compound (IY)] can he obtained by the method shown
by the following reaction schemes, or a method
analogous thereto and the like.   



\F-X p CM 41 ( 1.1reduction (isomenzation) "C",,;
2-.zt\ R4-1'N'i4*C"? (XXIX) dehydration
PCT/JP2007/062645 \ ;  r ?tit (XXX) ute0on
tischmertmtion) 004y1840m Owfuo.tiraf;    Compound
(XIX) can be produced by a.method similar to the
mathod for producing compound (II). 5 produced by a
method similar to the compound (VII).         Compound
(XX) can be produced method for producing compounj,
(III), produced by a method similar to the  Compound
(XXIII) can be method for producing 



by a method similar to the compound (XXI) can be
method for producing  to compound (IV); compound
(xxiI) can be produced by a method similar to the
method for producing compound (V); compound (XXVa) can
be produced by a method similar to the method for
producing compound (Vi-a); compound (XXIV1 can be
produced by a Method similar to the method for
producing compound (VIII); 15 compound (XXV-b) can be
produced by a method similar to the method for
producing compound (Vi-b); compound (XXVI) can be
produced by a method similar to the method for
producing compound (VI-c); compound (XXVII) can be
produced by a method simalar to the method for
producing compound 20 (XXVIII) can be produced by a
method similar producing compound (IX); compound
(XXIX) can  (VI-d); compound to the method for be
produced by a  method similar to the method for
producing compound (XI-a); compound (XXX) can be
Produced by a method similar to the method  WO
2007/148808PC1/3P20071062645 for producing compound
(XII); and compound (I') can be produced by a method
similar to the method. for producing compound (I) from
compound (XII).  C.:React:Lc:: H R2  Ra0 a lat nN  



R&M< Fe PEO Of compounds (V), a compound wherein R6 is
alkyl can be produced by subjecting a compound (I'-a)
wherein. R6 is a hydrogen    atom to an alkylation
reaction. The alkylation reaction can be , carried out
in the same manner as in the alkyls ion reaction of
compound (1) wherein R6 is a hydrogen atom, (Reaction
7) R,3 Rehalogenation 71Th (--b) Fe?? R42,--.4:,---,,
subsiitutIon   15 Fe9R3.g .x. "),...  A1,.,,ckie.'
halogenationN ,..).,4a 



y. ).1 ''I-cN uy 2 IL'A'r R6f,eu pco(I-e) substitution
0 N1.0  WO 2UO7Ii48SO8 0'0ac-g)   PCTIJP20071062645 0
R3 .n jix, "R1 4. '1 R4 



( ')         R2 of compound (IF) can be introduced by
reacting compound (I' -b) wherein re is a hydrogen
atom with a halogenating agent to give compound.
(I'-o) and then subjecting compound (I'-c) to a 6
desired substituent exchange reaction known per se.
R48- of compound (I') can be introduced by reacting
compound (I'-d) wherein R4a is a hydrogen atom with a
halogenating agent to give compound (I'-e) and then
subjecting compound (I'-e) to a desired substituent
exchange reaction known per se. 101<.- of compound
(I') can be introduced by reacting compound (I'-f)
wherein R41' is a hydrogen atom with a halogenating
agent to give compound (I'-g) and then subjecting
compound (I'---g) to a desired substituent exchange
reaction known per se.         The halogenation and
sUbstituent exchange reaction can be 15 carried out by
a method similar to the method for producing, for
example, compound (I---d) from compound (I). compound
represented by the formula    wherein each symbol is
as defined above, or a salt thereof, which is obtained
in the reaction steps for the production of the
aforementioned compound (I.), is a novel compound, and
can be used as a starting material of the compound of
the present invention. Of these, preferable compounds
include Z;.
2-(6,7-dihydro-8H-indenc[5,4-d][1,3]oxazol-8-yliden
ethanamine,  WO 2007/148808PCMP2007/062645 2-
(2-methyl-6,7-dthydro-3.1:1-indeno [5, 4-d] 11,3]
oxazol.-8- ylidene)ethanamine, 2- [2- (4-phenylbutyl)
-6, 7-dihydro-81-1-indeno[5, 4-d] [1,3] oxazol-a-
ylidene] ethanaMine, 5 2- (2-methyl-6,7-dihydro-BE-
indeno [5,4-d] [1,3] thia z el- B- ylidene)ethanamine,
2- (2-methy1-7, 6-dihydro-6H-indeno [5,4-d] [1,3] OX51
o - - yflethanamine or an optically active form
thereof. or a salt 



thereof and the like. 10        In the aforementioned
respective reactions, when the starting material
compound has amino, carboxy, hydroxy or heterocyclic
group, these groups may be protected by a protecting
group generally used in the peptide chemistry and the
25 like. in this case, the object compound can be
obtained 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 described. in 'Protective. Groups 20 (Theodora. W.
Greene, Peter G. M. and the like. The configuration
isomers of the aforementioned   (II) - (XXX) can be
isolc.ted and purified by, for example, a conventional
separation means such as extraction, 25
recrystallization, distillation, chromatography and
the like, when isomerization occurs, whereby a pure
compound can be produced- In addition, isomerization
of double bond may be promoted by heating, acid
catalyst, transition metal complex, metal catalyst,
radical species catalyst, photoirradiation or 30
strong basic catalyst and the like according to the
method described in Shin Jikken Kagaku Koza (New
Experimental Chemistry Course), vol. 14, pp. 251-253
(edited by the Chemical Society of Japan), Jikken
Naaaku Koza (Courses in Experimental Chemistry), 4th
Ed,, vol. 19, pp. 273-274 (edited by the Chemical
Society of  WO 2007114850RPCTUT2007.1062645 Japan) and
the like or a method analogous thereto, whereby a
corresponding pure isomer can be obtained. While
compound (1) has a stereoisomer depending on the kind
of the substituent, not only the isomer itself but
also a mixture thereof are encompassed in the present
invention. In the above-mentioned reaction steps,
where desired, compound (I) can be produced by a known
hydrolysis, deprotection, acylation reaction,
alkylation reaction, hydrogenation reaction, oxidation
reaction, reduction reaction, carbon chain extension
reaction or substituent iO exchange reaction,
conducted individually or by a combination of two or
more thereof. These reactions can be carried out, for
example, according to the method described in Shin
Jikken Kagalcu Koza (New Experimental Chemistry
Course), vols. 14 and 25 (edited by the Chemical
Society of Japan) and the like.        Compound (I)
can be isolated and purified by a known means, for
example, phase transfer., concentration, solvent
extraction, fractional distillation, liquid
conversion, crysta'vzation, recrystallization,
chromatography and the like.        If compound (I) is
obtained as a free compouna, it can be converted into
a desired salt by a method known per se or a
modification thereof; conversely, if compound (I) is
obtained as a salt, it can be converted into a free
form or another desired salt by a. method known per se
or a modification thereof.        The comreund (I) may
be used as a prodruo. A prodrug of the compound (I)
means a compound which is converted to the =pound (I)
with a reaction due to an enzyme, an gastric acid,
etc. under the physiological condition in the living
body, that is, a compound which is converted to the
compound (I) with SO oxidation, reduction, hydrolysis,
etc. according to an enzyme; a compound which is
converted to the compound (I) by hydrolysis etc. due
to gastric acid, etc.        A prodrug of compound (I)
may be a compound obtained by subjecting an amino
group in compound (I) to an acylation, 



WO 2007/148808PCIAP2007M62645 alkylation or
phosphorylation (e.g., a compound obtained by
subjecting an amino group in compound (I) to an
eicosanoylation, alanylation,
pentylaminocarbonylation, (5-methy1-2-oxo-1,3-
dioxolen-4-yi)methoxycarbonylation,
tetrahydrofuranylation, 5 pyrrolidylmethYlation,
pivaloyloxymethylation and tertbutylation, etc.); a
compound obtained by subjecting a hydroxy group in
compound (I) to an acylation, alkylation,
phosphorylation or boration (e.g., a compound obtained
by subjecting a hydroxy group in compound. (I) to an
acetylation, fo palmitoylation, propanoyla ion,
pivaloylation, succinylation, fumarylation,
alanylation, dimethylamdmonethylcarbonylation, etc.);
a compound obtained by subjecting a carboxyl group in
compound (I) to an esterification or amidation (e.g.,
= compound obtained by subjecting a carboxy group in
compound (I) to an 15 ethyl esterification, phenyl
esterification, carboxymethyl esterification,
dimethylaminomethyl esterification, pivaloyloxymethyl
esterification, ethoxvcarbonyloxyethyl esterification,
phthalidvl esterification, (5-methyl-2-oxo-1,3-
dioxplen-4-y1)methyl esterification,
cyclohexyloxycarbonvlethyl esterification and
methylamidation, etc.) and the like. Any of these
compounds can be produced from compound (I) by a
method known per se. A prodrug for compound (I) may
also be one which is converted into compound (I) under
a physiological condition, 25 such as those described
in IYAEDHIN no KAIHATEU (Development of
Pharmaceuticals), Vol.7, Design of Molecules,
p.163-198, Published by HIROEAWA SHOTEN. When compound
(I) has isomers such as optical isomer, stereoisomer,
positional isomer, rotational isomer and the like, so
and any isomers and mixtures are encompassed in the
compound (I). For example, when compound (I) has an
optical isomer, an optical isomer separated from a
racemate is also encompassed in the compound (I).
These isomers can be obtained as independent products
by a synthesis means or a separation means (e.g.,  WO
2007/148808PC:DJP2007/062645 concentration, solvent
extraction, column chromatography, recrystallization
and the like), optical resolution. methods (e.g.,
fractional recrystallization, chiral column. method,
,astereomPr method and the like) and the like known
per se.        The compound (I) may be a crystal, and
both a single crystal and crystal mixtures are
encompassed in the compound (I) of the present
invention. Crystals can be produced by crystallization
according to crystallization methods known per se.
The compound (I) may be a solvate (e.g., hydrate etc.)
or a non-solvate (e.g., non-hydrate etc.), both of
which are encompassed in the compound (I).        A
compound labeled with an isotope (e.g., 3H, 14C, 35s,
1251 and the like) is also encompassed in the
compound. (I). .15 



Compound (I) shows high affinity for melatonin
receptors (MT1 receptor, MT2 receptor). Since compound
(I) acts as a meletonin agonist, has physiological,
activities such as melatonin receptor affinity and the
like, shows low toxicity 20 (e.g., acute toxicity,
chronic toxicity, genetic toxicity, reproductive
toxicity, cardiotoxicity, drug interaction,
carcinogenicity and the like), and is superior in the
stability and in vivo kinetics (absorption,
distribution, metabolism, excretion and the like), it
is useful. as a pharmaceutical 25 product. Compound
(I) acts as a melatonin agonist in mammals (e.g..,
mouse, rat, hamster, rabbit, cat, dog, bovine, sheep,
monkey, human and the like), is useful as a
composition with a binding affinity for melatonin
receptor, particularly, a melatonin receptor aoonist,
and can be used as a prophylactic or go therapeutic
drug for a disease possibly influenced by melatonin.
As the 'diseac:e possibly influenced by melatonin",
for example, sleep disorders [e.g., intrinsic sleep
disorders (e.g., psychophysiological insomnia and the
like), extrinsic sleep disorders, circadian rhythm
disorders (e.g., time-zone change  WO
2007/148808PCT/JP20071062645 syndrome (jet lag), shift
work sleep disorder, irregular sleep-wake pattern,
delayed sleep phase syndrome, advanced sleep phase
syndrome, non-24 hour sleep-wake syndrome and the
like), parasomnias, sleep disorder associated with
internal or psychic 5 disorders (e.g., chronic
obstructive pulmonary disease, Alzheimer's disease,
Parkinson's disease, cerebrovascular dementia,
schizophrenia, depression, anxiety neurosis), insomnia
and the like), neurodegenerative diseases (e.g.,
senile dementia, Alzheimer's disease, Parkinson's
disease, CreutzfeldtJakob disease, amyotrophic
lateral. sclerosis (LS), Huntington's disease,
spinocerebellar degeneration, multiple sclerosis (MS)
and the like), psychoneurotic diseases (e.g.,
depression, anxiety, bipolar disorder, posttraumatic
stress disorder (PTSD), seasonal melancholia,
schizophrenia and the like), memory is
disorders.(e.g., senile dementia, mild cognitive
impairment (MCI), 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 20 dementia (e.g., multi-infarct dementia,
Binswanger's disease and the like), cancer (e.g.,
cerebral tumor, pituitary adenoma, glioma, acoustic
neurinoma, retina sarcoma, thyroid cancer, pharyngeal
cancer, laryngeal cancer, lingual cancer, thymoma,
mesothelial tumor, breast cancer, lung cancer,
non-small cell 25 lung cancer, small cell lung cancer,
stomach cancer, esophageal cancer, duodenal cancer,
colorectal cancer, colon cancer, rectal cancer, liver
cancer, hepatocellular carcinoma, pancreatic cancer,
pancreatic endocrine tumor, biliary tract cancer,
gallbladder cancer, penile cancer, kidney cancer,
renal pelvic so cancer, ureteral cancer, renal cell
cancer, testis tumor, prostate cancer, bladder cancer,
vulvar cancer, uterine cancer, cancer of uterine
cerVix, cancer of uterine body, uterine sarcoma,
chorionic disease, vaginal cancer, ovarian cancer,
ovarian germ cell tumor, skin cancer, malignant
melanoma,  WO 2007/1481303PCTLIP2007/062645 mycosis
fungoides, basal cell tumor, soft tissue sarcoma,
malignant lymphoma, Hodgkin's disease,
osteomyelodysplasia syndrome, multiple myeloma,
leukemia, acute myelocytic leukemia, chronic
myelocytic leukemia, acute lymphatic leukemia, chronic
5 lymphatic leukemia, adult T cell leukemia, chronic
myelopt:Jliferative disease, pancreatic endocrine
tumor, fibrous histiocytcma, leiomyosarcoma
rhabdomyosarcoma, unknown primary cancer and the
like), hyperinsulinemia, metabolic syndrome, obesity,
diabetes, diabetic complications (e.g., diabetic to
retinopathy, diabetic neuropathy, diabetic nephropathy
and the like), hypertriglyceridemia (hyperlipidemia),
hypertension, circulatory disease [e.g., iscbemi.c
cardiac diseases (e.g., myocardial infarction, angina.
pectoris and the like), cerebral apoplexy,
arteriosclerosis, arterial restenosis after FTCA. and 



15 the like]: lower urinary tract disease or disorder
(e.g., dysuria, incontinence and the like),
osteoporosis, reproductive and neuroendocrine
diseases, convulsion, glaucoma, headache, irritable
bowel syndrome and the like can be mentioned. In
addition, it is effective for immunoregulation,
cognitive .20 enhancement, tranquilization, stress or
regulation of ovulation (e.g., contraception and the
like).        Compound (I) or a. prodrug thereof
[sometimes to be abbreviated as "the compound of the
present invention"] can be safely administered orally
or parenterally (e.g., subcutaneous, 25 topical,
rectal, intravenous administrations etc.) by itself,
or in the form of a. pharmaceutical composition
containing a pharmacologically acceptable carrier
according to a conventional method (e-g., the method
described in the Japanese Pharmacopoeia etc.), such as
tablet (including sugar-coated tablet, film- a> coated
+ablet and the like), powder, granule, capsule,
liquid, emulsion, suspension, injection, suppository,
sustained-release preparation (e.g., sublingual
tablet, microcapsule etc.), plaster, orally
disintegrating tablet, orally disintegrating film and
the like.  WO 2007/148808PCTIJP2007/062645       As
pharmacologically acceptable carriers, various organic
or inorganic carrier substances conventionally used as
preparation materials can he 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
necessary, conventional preservative, antioxidant,
coloring agent, sweetening agent, adsorbent, wetting
agent and the like can be used appropriately.
As the excdpient, for example, lactose, sucrose,
Dmannitol, starch, cornstarch, crystalline cellulose,
light anhydrous silicic acid and the like can be
mentioned. As the lubricant, for example, magnesium
stearate, calcium stearate, talc, colloidal silica and
the like can be mentioned. As the m binder, for
example, crystalline cellulose, sucrose, D-mannitol,
dextrin, hydroxypropylcellulose,
hydroxypropylmethylcellulose, polyvinylpyrrolidone,
starch, sucrose, gelatin, methylcellulose, sodium
carboxymethylcellulose and the like can be mentioned.
As the disintegrant, for example, starch,
carboxymethylcellulose, 20 calcium
carboxymethylcellulose, croscarmellose sodium, sodium
carboxymethyl starch, L-hydroxypropylcellulose and the
like can be mentioned. As the solvent, for example,
water for injection, alcohol, propylene glycol,
macrogol, sesame oil, corn oil, olive oil and the like
can be mentioned. As the solUbilizing agents, for
example, polyethylene glycol, propylene glycol,
D-mannitol, benzyl benzoate, ethanol,
trisaminomethane, cholesterol, triethanolamine, sodium
carbonate, sodium citrate and the like can be
mentioned. As the suspending agent, for example,
surfactants such as stearyltriethanolamine, sodium
lauryl oQ sulfate, lauryl aminopropionate, lecithin,
benzalkonium chloride, benzethonium chloride, glyceryl
monostearate, and the like; for example, hydrophilic
polymers such as polyvinyl alcohol,-
oolyvinylpyrrolidone, sodium cazboxymethylcellulose,
methylcellulose, hydroxymethylcellulose,
hydroxyethylcellulose,  V4J2007/14M8PC17.}P2007/062645
hYdroxypropylcellulose etc., and the like can be
mentioned. As the isotonicity agent, for example,
glucose, D-sorbitol, sodium chloride, glycerol,
D-mannitol and the like can be mentioned. As the
buffer, for example, buffer such as phosphate,
acetate, carbonate, citrate etc., and the like can be
mentioned. As the soothing agent, for example, benZyl
alcohol and the like can be mentioned. As the
preservative, for example, p- hydroxybenzoates,
chlorobutancl, benzyl alcohol, phenethyl alcohol,
dehydroacetic acid, sorbic acid and the like can he 10
mentioned- As the antioxidant, for example, sulfite,
ascorbic acid, a-tocopherol and the like can be
mentioned.        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 jo limited,or example, for
oral administration to adult patients for the
treatment of insomnia, it is about 0.001 to about 3
mg/kg body weight, preferRbly about 0.005 to about 2
ma/kg body weight, more preferably about 0,01 to about
1 mg/kg body weight, 



as the compound of the present invention, which is the
active ingredient. The dose is desirably administered
about 1 to 3 times a day according to the symptom.
The content of the compound of the present invention
in the above-mentioned "agent (pharmaceutical
composition.)" is about 0,01 to 100 wt% of the whole
composition. 2$When the compound of the present
invention is applied to each of the above-mentioned
diseases, it can be used in appropriate combination
with a pharmaceutical agent or a treatment method
generally employed for the disease. in the following,
a combined use of the compound of the 20 present
invention with a concomitant dins is referred to as
'the combination agent of the present invention".
As such concomitant drug, for example, sleep inducing
agents (e.g., GABA. system sleep inducing agent such
as brotizolam, estazolax, flurazepam, nitrazenam,
triazolam,  WO 2007/148808PCTI3P2007/062645
flunitrazepam, lormetazefa rilmazafone, quazepam,
zopiclone, eszopiclone, zolpidem, zaleplon, indipion,
gabaxadol etc.; nonGABA system sleep inducing agent
such as eplivaserin,    Pruvanserin, diphednydramine,
trazodone, doxepin etc., and the if like),
antidepressants (e.g., fiuoxetine, sertraline,
paroxetine, venlafaxine, nefazodone, reboxetine,
mirtazapine, Imipramine hydrochloride, duloxetine,
escitalopram, mifepristone, doxepin, etc.),
antianxiety agents (e.g., alprazolam, bromazepam,
chlerdiazepoxide, diazepam, etizolam, 10
flutoprazepam, lorazepam, etc.), therapeutic agents
for Al2heimer's disease (e.g., cholinesterase
inhibitors such as donepezil, rivaetigmlne,
galanthaRine, zanapezil etc.; cerebral function
activators such as idehenone, memantine, vinpocetine
etc.; agents for suppressing progression such
as,Alzhemed etc., Is and the like), antiparkinson
agents (e.g., L-DOPA, deprenyl, carbidopa+levodopa,
pergolide, ropinirole, cabergoline, pramipexele,
entacaprone, lazabemide etc.), therapeutic agents for
amyotxophic lateral sclerosis (e.g., riluzole,
mecasermin, gabapentin, etc.), neurotrophic factors,
therapeutic agents for 20 schizophrenia (e.g.,
olanzapine, risperidone, guetiapine, iloperidone,
etc.), hypolipidemic agents (e.g., simvastatin,
fluvastatin, pravastatin, atorvastatin, etc-),
antihypertensive agents (e.g., captopril, delapril,
enalapril, nifedipine, nicardipine, amlodipine,
alprenoloi, propranolol, metoprolol, 25 losartan,
valsartan, candesartan, etc.), therapeutic agents for
diabetes (e.g., pioglitazone, rosiglitazone,
netformin, glibenciamide, nateglinide, voglibose,
etc.), antiplatelet agents (e.g., ticlopidine,
heparin, urokinase, alteplase tisokinase, nasaruplase,
cilostazol, etc.), antioxidants (e-g., 30 linolenic
acid, ascorbic acid, icosapentaenoic acid,
docosahexaenoic acid, tocopherol, etc.), vitamins
(e.g., tocopherol, ascorbic acid, etc.), sex hormones
(e.g., estrogen, estrone, estradiol, etc.),
antiinflarmatory agents (e.g., prednisolone,
betamethasone, dexamethasone, etc.), nonsteroidal  WO
2007/148808PCT/020071062645 



antiinflammatory agents (e.g., indomethacin,
ibuprofen, acetylsalicylic acid, diclofenac, naproxen,
piroxicam, etc.), COX-2 inhibitors (e.g., celecoxib,
rofecoxib, etc.), cerebral circulation metabolism
improving agents (e.g., nicergcline, 5 ibudilast,
ifenprodil, etc.), anticonvulsants (e.g.,
carbamazepine, valproic acid, cionazepam, vigabatrin,
lamotrigine, gabapentin, etc.) and pharmacologically
acceptable salts thereof and the like can be
mentioned.           By combining the compound of the
present invention and a j;drug, a superior effect such
as  (1) the dose can be reduced as compared to single
administration of the compound of the present
invention or a concomitant drug,  (2) the concomitant
drug can be selected according to the condition of
patients (mild case, severe case and the like), is (3)
the period of treatment can be set longer by selecting
a concomitant drug having different action and
mechanism. from the compodnc; of the present
invention,   (4) a sustained treatment effect can be
designed by selecting a concomitant drug having
different action and mechanism from the 20 compound of
the present invention,  (5) a synergistic effect can
be afforded by a combined use of the compound of the
present invention and a concomitant drug, and the
like, can be achieved. A combination agent of the
present invention has low 25 toxicity, and for
example, the compound of the present invention and/or
the above-mentioned concomitant drug can be mixed,
according to a method known per se, with a
pharmacologically ecceptble carrier to give
pharmaceutical compositions, such as tablets
(including sugar-coated tablet, film-coated tablet),
30 powders, granules, capsules, solutions, emulsions,
suspensions, injections, suppositories, sustained
release preparations (e.g., sublingual tablet,
microcapsula etc.), plasters, orally disintegrating
tablets, orally disintegrating film  and the like,
which can be safely adminlk:Lered orally or
parenterally  WO 2907/148898PCT/P2007/062645 (e.g.,
subcutaneous, topical, rectal, intravenous
administrations etc.).        As pharmacologically
acceptable carriers usable for the production of the
combination agent of the present invention, s various
organic or inorganic carrier substances conventionally
used as preparation materials can be mentioned. For
example, suitable amounts of additives such as
exoipient, lubricant, binder and disintegrant for
solid Preparations, or solvent, solubilizing agent,
suspending agent, isotonicity agent, buffer 



)0 and soothing agent tor liquid preparations, and
where necessary, conventional preservative,
antioxidant, coloring agent, sweetening agent,
adsorbent, wetting agent and the like can be used
appropriately. When using the combination agent of the
present invention, g the administration time of the
compound of the present invention and the concomitant
drug is not restricted, and the compound of the
present invention or a pharmaceutical composition
thereof and the concomitant drug or a. pharmaceutical
composition thereof can be adthdnistered to an
administration subject simultaneously, 0 or may be
administered at different times. The dosage of the
concomitant drug may be determined according to the
administration amount clinically used, and can be
appropriately selected depending on an administration
subject, administration route, disease, combination
and the like.        Examples of such administration
mode include the following:  (1) administration of a
single preparation obtained by simultaneously
processing the compound of the present invention and
the concomitant drug, (2) simultaneous administration
of two 40E kinds of preparations of the compound of
the present invention and the concomitant drug, which
have been separately produced, by the same
administration route, (3) administration of two kinds
of preparations of the compound of the present
invention and the concomitant drug, which have been
separately produced,  WO 20071148308PaMP2007/062645 by
the same administration route in a staggered manner,
(4) similtaneous 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 0 routes, (5)
administration of two kinds of preparations of the
compound of the present invention and the concomitant
drug, which have been separately produced, by
different administration routes in a staggered manner
(for example, administration. in the order of the
compound of the present invention and the LO.
concomitant drug, or in the reverse order) and the
like. The compounding ratio of the compound of the
present invention to the concomitant drug in the
combination agent of the present invention can be
appropriately selected depending on an administration
subject, administration route, diseases and .15 the
like.        For example, the content of the compound
of the present invention in the combination agent of
the present invention varies depending on the form of
a preparation, and usually from about 0.01 to 100 wt%,
preferably from about 0.1 to 30 wt%, .:00 further
preferably from about 0.5 to 20 wt%, based on the
whole preparation_        While the content of the
concomitant drug in the combination agent of the
present invention varies depending on the form of a
preparation, it is usually from about 0.01 to 100 wt%,
preferably from about 0.1 to 50 wt%, further
preferably from about 0.5 to 20 wt%, based on the
whole preparation.        Whilethe content of the
additives such as carrier and the like in the
combination agent of the present invention varies
depending on the form of a preparation, it is
generally about 1 



00 to 99.99 wt%, preferably about 10 to 90 wt%, based
on the whole preparation.        Similar contents can
be employed for individual preparations of the
compound of the present invention and the concomitant
drug.  WO 2007/113808PCTUP20071062645        The SEQ
ID NOs in the sequence listing in the present
specification shows the following sequences.  SEQ. ID
NO: l shows the base sequence of cDNA fragment
encoding 5 the full-lenoth human melatonin I receptor
(human MT1 receptor). (see Gen Bank ACCESSION No.
N0_005958) SEQ ID NO: 2 shows the base sequence of
cDNA fray,nt. encoding the full-length human melatonin
2 receptor (human MT2 receptor). (see Gen Bank
ACCESSION No. NM 035959) 10        The present
invention is explained in detail in the following by
referring to Reference Examples, Examples, Formulation
Examples and Experimental Examples. However, the
examples are mere exemplifications and do not limit
the 15 present invention. The present invention may be
modified without departing from the scope of the
invent-ion.        In the following Reference Examples
and Examples, the 'room temperature" means generally
about 10C to about 35C, % means mol(mol% for the
yield, % by volume for the solvent used 20 for
chromatography, and wt% for others. Other
abbreviations used in the text mean the following. s 1
singlet  doublet  t triplet 25 q t quartet in
multiplet br: broad  : coupling constant 



Hz: Hertz so CDC13: deuteriochloroform DMS0-6.6:
deuteriodimethvl suifoxide METHANOL-d4:
denteriomethanol 1H-NMR: prcton nuclear magnetic
resonance cc: enanticmer excess  We
2007/148808PatiP2007/062645        The elution for the
column chromatography in the Examples was performed
under observation by TLC (Thin Layer Chromatography).
In the TLC observation, 60E254 manufactured by Merck
or NH manufactured by Fuji Silysia Chemical Ltd. was
used 5 as a TLC plate.        Unless otherwise
specified, the silica gel packed in the column was
silica gel 60 (70-230 mesh) (manufactured by Merck) or
PURIF-pack (SI 60 pm) (manufactured by Moritex
Corporation). When described as silica gel
chromatography (NE), CHROMATOREX-NH o DM1020 (100-200
mesh) (manufactured by Fuji Silysia rhemioal Ltd.) or
PURIF-pack (NH 60 pm) (manufactured by Moritex
Corporation) Was used. Unless otherwise specified,
moreover, the elution solvent for silica gel column
chromatography is in volume ratio. 15As Raney cobalt,
Raney cobalt catalyst ODHT-60 (manufactured by Kawaken
Fine Chemicals Co" Ltd.) was used after washing with
water and ethanol.        In the following Reference
Examples and Examples, -H-NMR spectrum was measured
using tetramethylsilane as the internal 20 standard
and the chemical shift is expressed in 5 value and the
coupling constant is expressed in Hz.        In the
following Reference Examples and Examples, melting
point, mass spectrum (MS), specific rotation, and
nuclear magnetic resonance spectrum (NMR) were
measured under the 25 following conditions. Melting
point apparatus: Yanagimoto micromelting point
apparatus, or Buchi B-545 melting point apparatus MS
measurement instrument: Waters DID, or Waters ZO,
ionization method: Electron Spray Ionization (EST) 30
Polarimeter: JASCO P-1030 



NMR measurement instrument: Varian, Inc., Varian
Mercury 300 (300 MHz), Bruker BioSpin AVANCE 300 (300
MHz)  Reference Example 1  4-Bromophenyl acrylate 0
.11         To a solution of 4-bromophenol (15.1 g,
87.3 mmol) in tetrahydrofuran (170 mi) was added 60%
sodium hydride (3.68 g, 51 91,6 mmol) under
ice-cooling and the mixture was stirred for 15 min. A
solution of acryloyl chloride (8.3 g, 91.6 mmol) in
tetrahydzofuran (50 mi) was added, and the mixture was
stirred for 15 min under ice-cooling. Water was added,
and the solvent was evaporated under reduced pressure.
The residue was 47 extracted with ethyl acetate,
washed with saturated brine and dried over anhydrous
sodium sulfate. The solvent was evaporated under
reduced pressure, and the residue was purified by
silica gel column chromatography (ethyl
acetateihexane=20/80) to give the title compound
(yield 100%). 15 1H-NMR (CDC13) 6: 6.03 (1H, dd, J =
10.5, 1.1 Hz), 6.31 (1H, dd, J - 17.3, 10.5 Hz), 6.61
(IH, dd, J = 17.3, 1.1 Hz), 7.03 (2H, d, J = 9.1 Hz),
7.50 (2H, d, J = Reference Example 2
4-Bromo-7-hydroxyindan-1-one  Br        To a mixture
of aluminum trichloride (120 g) and sodium chloride
(40 g) heated to 100C was added 4-bromophenyl acrylate
(10.5 g, 50.7 mmol), and the mixture was stirred for
15 min. Then, the mixture was heated to 140C1 and the
mixture was stirred for 45 min. The mixture was poured
into ice-cooled water and extracted with ethyl
acetate. The extract  was washed with saturated brine
and dried over anhydrous sodium sulfate.  The solvent
was evaporated under reduced pressure, and the residue
was purified by silica gel column chromatography
(ethyl acetate/hexane=20/80) and recrystallized (ethyl
acetate/hexane) to give the title compound (3.82 g,
yield 36%). 1H-NMR (CDC13) 6: 2,68 - 2.83 (211, m),
2.99 - 3,09 (211, m), 6.71 (1H, d, J - 8.8 Hz), 7.58
(111, d, J = 8.8 Hz), 9.01 (1H, s), Reference Example
3 4-Bromo-7-hydroxy-6-nitroindan-l-one 



OH 0 ON It, Li Bt 104-Bromo-7-hydroxyindan-1-one (3,06
g, 13.5 mmol) was suspended in acetic acid (20 ml),
and acetic anhydride (1.66 mL, 17.6 mmol) and fuming
nitric acid (838 ,AL, 20.2 mmol) dissolved in acetic
acid (10 ML) were added. The mixture was stirred at
room temperature for 3 hr. The solvent was evaporated
under 15 reduced pressure and the precipitated yellow
crystals were collected by filtration to give the
title compound (2.98 g, yield 79%). IH-NMR (CDC.13) 3:
2,83 - 2.92 (211, m), 3.08 - 3.16 (211, m), 8.50 (1H,
s), 10.99 (111, s), 20 melting point: 149 - 151C
(recrystallized rom methanol), Elemental analysis: for
C9H6BrN04 Found (%): C, 39.88; H, 2.40; N, 5.37.
Reference Example 4 6-Amino-7-hydroxyindan- -one
hydrobromide
4-Bromo-7-hydroxy-6-nitroindan-l-one (2.90 g, 10.66
mmol) was dissolved in methanol (53 mL), a 10%
palladium-carbon powder (290 mg) was added, and the
mixture was stirred at room  temperature for 6 hr
under a hydrogen atmosphere. The catalyst was filtered
off using celite, and the filtrate was concentrated
under reduced pressure to give the title compound
(2.08 g, yield 80%).  H-NMR (METHANOL-dg) 6: 2.69 -
2.82 (21-i, m), 3.12 - 3,21 (21-1, m), 7.13 (1H, d, J
= 8.0 Hz), 7,57 (1H, d, J= 3,0 Hz), hidden (41-I.),
Reference Example 5
N-(4-Hydroxy-3-oxo-2,3-dihydro-1H-ind5-yl)acetamide



6-Amino-7-hydroxyindan-l-one hydrobromide (800 mg,
3.28 mmol) was suspended in tetrahydrofuran (20 mL),
triethylamine (571 uh, 4.10 mmol) and acetic anhydride
(387 pL, 4.10 mmol) were added, and the mixture was
stirred for 1.5 hr. To the reaction solution was added
saturated aqueous sodium hydrogencarbonate solution,
The mixture was extracted ethyl acetate, washed with
saturated brine and dried over anhydrous sodium
sulfate. The solvent was evaporated under reduced
pressure, and the residue was purified by silica gel
column chromatography (ethyl
acetatelhexane=60/40-+1.00/0) to give the title
compound (481 mg, yield 71).        (CDC13) 6: 2.23
(3H, s), 2,70 - 2.78 (21-1, m), 3.07 - 3.13 (2H, m),
6.95 (1H, d, J = 8.3 Hz), 7.51 (11-1, brs), 8.51 (111,
d, = 8.2 Hz), 9.17 (1H, brs). Reference Example 6
0-(4-Hydroxy-3-oxo-2 -dihydro-1H- nden-5
phenyipentanamide OH
6-Amino-7-hydrox-indan-1one hydrobromide (50 mg, 0.256
mmol) and 5-phenylvaleric acid (54.8 mg, 0.307 mmol)
were dissolved in N,N-dimethylformamide (1,3 mL),
diethyl  WO 2007114RS08PC1702007/062645 cyanophosphate
(45.7 .e.LL, 0.307 amw.d) and triethylamine (120 pi,
0.896 maol) were added, and the mixture was stirred at
room temperature for 15 min. The reaction solution was
diluted with diethyl ether, washed with water and
saturated brine, and dried over anhydrous sodium.
sulfate. The solvent was evaporated under reduced
pressure, and the residue was purified by silica gel
column chromatography (ethyl
acetateihexane=e10/90-440/60) to 10 give the title
compound (21.8 mg, yield 26%).
111-NMR(CDC13)81.68-1.86(411,m),2.44(211,t,
2.67(214,t,J7.0Hz),2.71-2.77(211,m),3.04
m),6.95(:1.14d,J =8.0 Hz),7.12-7.22(311,m),
(211,m),7.48(111,bra'),8.54(111,diCT=8.0Hz), J = 7.0
Hz),  - 3.14 (211, 7,23 - 7.32 9,17 (111, s),  



melting point: 119 - 12n: (recrystallized from.
hexane/ethyl acetate), N3 (Esi- ) i 324 (M+H),
Elemental analysis: for C20H21NO3,0.1.H20 Calcd. (%):
C, 73.87; H, 6.57; N, 4.31 Found (%): C, 73.94; H,
6.47; N, 4.20. Reference Example 7 410
6,7-Dihydro-8H-indenc [5,4-di [1,3] oxazol-8-one  -9 0
N,        6-Amino-7-hydroxyindam-:L-one hvdrobromide
(50 mg, 0.205 mmol) and triethyl orthoformate (128
1l1, 0.769 mucl) were heated under reflux in
tetrahydrofuren (2.5 mL) for 0.5 hr, The mixture was
diluted with ethyl acetate, washed with saturated
brine and dried over anhydrous sodium sulfate. The
solvent was evaporated under reduced pressure, and the
residue was purified by silica gel column
chromatography (ethyl acetateihexane=30/70-80/20) to
give the title compound (21,9 mg, yield from Reference
Example 3 62%),        (CDC13) 5: 2.80 - 2.87 (2H, m),
3,29 - 3.36 (211, m), 7.48 (Ii, d, J = 8,2 Hz), 8.02
(111, d, J = 8.2 Hz), 8.19 (111, s),
13/44)2007/148M8PCTLIP200762645 melting point 188 -
190C (recrystallized from exane/ethyl acetate), MS
(ESI-F): 174 (?1+H), Elemental analysis: for 010H1NO2
5 CalCd. (%); C, 69.36; H, 4.07; N, 8.09 Found (%): C,
69.04; H, 4.02; N, 8.14. Reference Example 8
2-Methy1-6,7-dihydro-8H-indeno[5,4-d][1,3]oxazo1,-8-on
e  )4,N-(4-Hydroxy
3-oxo-2,3-dihydro-1H-inden-5-y1)acetamide  (4.69 mg,
2.29 mmol inium p-toluenesulfonate (115 mg, 0.457
mmol) were heated under reflux in xylene (23 mi) for
2.5 hr. The solvent was evaporated under reduced
pressure and the residue was purified by silica gel
column chromatography (ethyl 15
acetate/hexane-10/90-+100/0) to give the title
compound (363 mg, yield 85%). 1H-NMR (Girls) 8: 2.71
(311, s), 2.78 - 2.85 (211, m), 3.24 - 3.33 (2H, m),
7.38 (1H, d, J = 8.0 Hz), 7.86 (IH, d, J = 8.0 Hz),
melting point: 106 - 107C (recrystallized from
hexane/ethyl A acetate), 



MS (ESI+): 188 (M+H), Elemental analysis: for
C11H9NO200.11120 Calcd. (%): C, 69.90; H, 4.91; N,
7.41 Found (%): C, 70.09; H, 4.77; N, 7.20. Reference
Example 9 2-(4-Phenylblity1)-6,7-dihydro-8H-indeno[5
4-d] [1,31oxazol-8-one
N-(4-Hydroxy-3-ox0-2,3-dihydro-1H-inden-5-Y1)-5-
phenylpentanamide (205 mg, 0.634 mmol) and pyridinium
p-  WO2007/1488O3PCTMP20071062645 toluenesulfonate
(31.9 mg, 0.127 mmol) were heated under reflux in
xylene (6 mI) for 3 hr. The solvent was evaporated
under reduced pressure and the residue was purified by
silica gel column chromatography (ethyl
acetate/hexane-10/90-440/60) to give the tine compound
(124 mg, yield 64%). 'H-NMR (CDC13) 5: 1-70 - 1.84
(2H, m), 1.90 - 2.04 (21-1, m), 2.68 (2H, t, J = 7,6
Hz), 2.77 - 2.86 (2H, m), 3,03 (2H, t, J = 7.6 Hz),
3-24 - 3.33 (21-1, m), 7,12 - 7.22 (31-1, m), 7.22 -
7.31 (2H, m), 7_38 (1H, d, J = 8.2 Hz), 7.88 (1H, d, j
= 8.2 Hz), 10 MS (EST*); 306 (M+H). "Reference Example
10 6-Nitro-i-indanone 0 02N,,11 1-Indanone (5.00 g,
37.5 mmol) was dissolved in sulfuric Is acid (40 mit),
and thereto was added dropwise a solution of potassium
nitrate (3.83 g, 37.8 mmol) in sulfuric acid (10 mL)
under ice-cooling. The mixture was stirred for 1 hr
under ice-cooling, ice was added to the reaction
solution, and the mixture was stirred at room
temperature overnight. The precipitated solid was
collected by nitration, and purified by silica gel
column chromatography (ethyl. acetate/hexan
.15/85-*45/55) to give the title compound (4.01 g,
yield 60%), 1H-NMR (CDC13) 5: 2.78 - 2.90 (2H, m),
3.22 - 3.34 (2H, m), 7.67 (1H, d, CT - 8.5 Hz), 8.45
(1H, dd, J = 8.5, 2.3 Hz), 8.57 (1H, d,- 2.3 Hz).
Reference Example 11 6-Aminc-1-indanone 



1-12N           6-Nitro-1-indanone (10.0 g, 56.4 mmol)
was dissolved in 30 methanol (200 mL), a 10%
palladium-carbon powder (500 mg) was
VA)2007148508PCTA3P2007/062645 added, and the mixture
was stirred at room temperature for 14 hr under a
hydrogen atmosphere. To the reaction solution were
added dichloromethane and ethyl acetate to dissolve
the precipitated crystals, and the catalyst was
filtered off. The filtrate was concentrated under
reduced pressure, and the residue was washed with
methanol to give the title compound (6.71 g,yield
31%).      14-N.MR(CDC13)8:2.62 - 2.72 (2H,m), 2.95 -
3.05(2R,m), 3.79 (2H,brs),6.92 -6,97 (1E, m),6.99 (19,
d,Cl = 2.2Hz), 



7.25  (1H, d, Cl - 8.0 Hz). Reference Example 12
6-Amino-7-iodoindan-1-one 4 1        6-Amino-1- danone
(5.00 g, 34.0 mmol) was dissolved in a mixed solvent
of methanol (200 it-) and water (50 ml,), calcium
carbonate (6.81 q, 68.0 mmol.) and iodine(I) chloride
(2.22 Mb, 44.2 limLoi) were added, and the mixture was
stirred at room temperature for 2 hr. To the reaction
solution was added saturated aqueous sodium
tniosulfate solution, and the organic solvent was
evaporated under reduced pressure. To the mixture was
added saturated aqueous sodium hydroqencarbonate
solution. The mixture was extracted with ethyl acetate
and washed with saturated brine. The solvent was
evaporated under reduced pressure. The residue was
washed with methanol and. ethyl acetate to give the
title compound (7.95 g, yield 86%). 1E-MMR (omso-u 8:
2,562.66 (21-1, m), 2.78 - 2.87 (21-1, m), 5.48 (29,
s), 7.08 (1E, d,CY- 3.2 Hz), 7.25 (19, d, Cl = 8,2
Hz).    melting point: 183 - 186C (recrystallized from
ethyl acetate), so MS (ESI+): 274 (M+H), Elemental
analysis: for C9RBNOI Calcd. (%): C, 39,59; H, 2.95;
N, 5,13  WO 200744M8PCMP20071062645 Found (%)C, 39.65;
H, 2.87; N, 5,07. Reference Example 13
2-Methy1-6,7-dihvdro-8H-indeno[5,4-d][1,31thiazol-8-en
e 0 Nrcr-A\        6-Amino-7-iodoindan-l-one (1.00 g,
3.66 uncl), thioacetamide (413 mg, 5.49 mmol), 1,1'-
bis(diphenylphosphino)ferrocene (383 ma, 1.46 mmol),
calcium oxide (411 mg, 7.32 mmol) and
tris(dibenzylideneacetone)dipalladium(0) (335 mg, 0.37
mmol) yo were dissolved in N,N-dimethylformamide (12
mi,), and the mixture was stirred at 60CC for 1 hr,
After allowing to cool to room temperature, water was
added to the reaction solution. The mixture was
extracted. with ethyl acetate and washed with
saturated brine. The solvent was evaporated under
reduced 15 pressure. The residue was purified by
silica gel column chromatography (ethyl
acetaternexane-25/75-465/35), and then purified by
silica gel column chromatography (NH, ethyl
acetate/hexane=i0/90-*40/60) to give the title
compound (340 mg, yield 46%), 1H-NMR (CNC13) 8: 2,80 -
2.86 (2H, m), 2.90 (3H, s), 3,27 - 3.33 



(2H, m), 7,54 (111, d, j = 8.2 Hz), 8.15 (1H, d, J =
8.2 Hz), melting point: 163 - 165C (recrystallized
from ethyl acetate), MS (ES 1+) 204 (M+H), Elemental
analysis: for CIIII9NOS Calcd. (%): C, 65.00; H, 4.46;
N, 6.89 Found (%): C, 65.00; H, 4.29; N, 6.94.
Reference Example 14
(6,7-Dihydro-8H-indeno[5,4-d][1,3joxazol-8-ylidene)ace
tonitrile 4flp N' 11/  Mi0200/145808PCTUP2007,062645
To a suspension of 60% sodium hydride (73.4 mg, 1,84
mmol) in tetrahydrofuran (8 ml) was added diethyl
cyahomethylphoshhonate (322 L, 1,99 mmol) under
ice-cooling, and the mixture was stirred for 15 min.
Thereto was added a solution of
6,7-dihydro-8H-indeno[5,4-d][1,31oxazol-8-one (265 ma,
1.53 mmol) in tetrahydrofuran (8 ml), and the mixture
was further stirred for 30 min. To the reaction
mixture was added saturated aqueous ammonium chloride
solution, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine
and dried over anhydrous sodium sulfate, The solvent
was evaporated under reduced pressure, and the residue
was purified by silica gel column chromatography
(ethyl acetate/hexane-10/90->40/60) to give the title
compound (220 mg, yield 73%), 18.N-MR (C6C13) 8: 3.16
- 3.37 (4H, m), 6.07 (1H, t, J - 2.5 Hz), 7.36 (IH, d,
j - 8.2 Hz), 7A31 (1H, d, U - 8.2 Hz), 8.15 (1H, s),
melting point: 166 - 168C (recrystallized from
hexane/ethyl acetate), MS (EST-f): 197 (44B),
Elemental analysis: for C12HFR20 Calcd- (%); C, 73,46;
H, 4.11; N, 14.28 Found (%): C, 73,44; H, 4.05; N,
14,49. Reference Example 15
(2-Methy1-6,7-dihydro-8H-indeno[5,4L-d][1,3]oxazo1-8-
ylidenejacetonitrile , 27'9CM Ni        To a
suspension of 60% sodium, hydride (90.0 mg, 2.24 mmol)
in tetrahydrofuran (9 mI) was added diethyl
oyanomethylphosphonate (393 111,, 2.43 mmol) under
ice-cooling, 



and the mixture was stirred for 15 min, Thereto was
added a solution of
2-methy1-6,7-dihydro-8H-in0eno[5,4-d][1,3]oxazol-8-
VA) 2007/148808PCT41112007/062645 one (350 mg, 1.87
mmol) in tetrehydrofuran (9 MI:), and the mixture was
further stirred for 1 hr. To the reaction mixture was
added saturated aqueous ammonium chloride solution,
and the mixture was extracted with ethyl acetate. The
extract was washed with saturated brine and dried over
anhydrous sodium sulfate. The solvent was evaporated
under reduced. pressure, and the residue was purified
by silica gel column chromatography (ethyl
acetateihexane-10/90-+40/60) to give the title
compound (300 mg, yield 76%), .10 1H-NMR (00(113) 8:
2.70 (3H, s), 3.15 - 3,31 (4H, m), 6.04 (1H, t, J -
2.6 Hz), 7.28 (1H, d, 38,0 Hz), 7,67 (11-I, d, J = 8.0
Hz), melting point: 180 - 182C (recrystallized from
ethyl acetate), MS (ESI+): 211 (P4.+H), Elemental
analysis: for CliE101\120 14 Ca:Lod. (%)': C, 74.27;
H, 4.79; N, 13.33 Found (%): C, 74.22; H, 4.75; N,
13,16. Reference Example 16  r2- 4-Phenylbutyl.)
-6,7-dihydro-8H-indeno [5,4-d] [1,3] oxazol -8-
ylidene] acetonitrile  \ps,CN t N         To a
suspension of 60% sodium hydride (19.5 mg, 0.487 mmol)
in tetrahydrofuran (2 ml) was added diethyl
cyanomethylphosphonate (85.4 !IL, 0.528 marcl) under
ice-cooling, and the mixture was stirred for 15 min.
Thereto was added a solution of
2-(4-phenylbuty1)-6,7-dihvdro-811-indeno[5,4-
d][1,3]oxazol-8-one (124 mg, 0.406 mmol) in
tetrahydrofuran (2 rut), and the m'xture was further
stirred for 30 min, To the reaction mixture was added
saturated aqueous ammonium chloride solution, and the
mixture was extracted with ethyl acetate. The JO
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 silicacolumn  WO 2007/148808PCIAT2007/062645
chromatography (ethyl acetate/hexane-10/90-3.40/60) to
give the title compound (125 mg, yield 94%). 



6 1H-NMR(C0C1.3)8:1.71 (2H,t,J = 7.4 Hz),
m),5.99(1H,t,J = (311,m),7.68(111,d, -1.85(2H,
3.00(2H,t, 2.6 Hz),7.14 J = 8.2 Hz), rn)11.88 J = 7.4
- 7.23 -2.02(21-I, Hz),3.15 (3H,m),     m), - 3.31
7.23 2.70 (4E, 7.33  MS (ESI+): 329 (M+H), Reference
Example 17  (2-Methy1-6,7-dihydro-8H-indeno[5,
d][1,31thiazo1-8- ylidene)acetonitrile         To a
suspension of diethyl cyanomethylphosphonate (393 Mg,
2.22 mmoli in tetrahydrofuran (6 mL) was added 65%
sodium hydride (66.0 mg, 1mmol) under ice-cooling, and
the mixture 



.6 was stirred at room temperature for 30 min. Thereto
was added a solution of
2-methy1-6,7-dihydro-8H-indeno[5,4-d] [1,31thiazol-8-
one (300 mg, 1.48 mmol) in tetrahydrofuran (6 mL),
and. the mixture was stirred at roem temperature for 2
hr. To the mixture were added diethyl
cyanomethylphosphonate (131 mg, 0.74 .7.0 mmol) and
65% sodium hydride (16.0 mg, 0.43 moll, and the
mixture was further stirred at room temperature for 30
min. the reaction mixture was added saturated aqueous
sodiam hydrogencarbonate solution, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine and dried over anhydrous sodium
sulfate. The solvent was evaporated under reduced
pressure, and the residue was purified by silica gel
column chromatography (ethyl acetate) to give the
title compound (181 mg, yield 54%). melting point: 194
- 195'C (recrystallized from hexane/ethyl acetate),
WO 2W71148808PCT4P20071062645 MS (EST+): 227 (M4B),
Elemental analysis: for CnHioN2S Calod. (%): C, 69.00;
H, 4.45; N, 12.38 Found (%): C, 68.76; H, 4.19; N,
12.40, if Reference Example 18
2-(6,7-Dihydro-8Heindeno[5,4-d][1,3]oxazol-3-ylidene)e
thanamine ErilNn2        To a solution of
(6,7-dihydro-8H-indeno[5,4-dj[1,3]oxazol8-ylidene)acet
onitrile (210 mg, 1.07 mmol) in ethanol (8 ML) Jo were
added Raney cobalt (2 g) and 2N ammonia/ethanol
solution (4 mI), and the mixture was stirred at room
texpe.Latu,e for 5 hr under a. hydrogen atmosphere.
The catalyst was filtered off using celite, and the
filtrate was concentrated under reduced. pressure. The
residue was purified by silica gel column Es
chromatography (NH, ethyl acetate/hexane-50/50->100/0)
to give the title compound (60.2 mg, yield 28%).
1H-NMR (01)013) 6: 2.83 - 2.91 (2H, m), 3.14 - 3.21
(2H, m), 3,55 (2H, d, J = 7,1 Hz), 6.38 - 6,47 (IN,
m), 7.24 (1H, d, L,T = 8.2 Hz), 7,59 (1H, d, J = 8,2
Hz), 8.10 (if!, s), hidden (2H), ..;?* Reference
Example 19
2-(2-Methv1-6,7-dihydro-8H-indeno[5,4-d][1,3]oxazol-8-
ylidene)ethanamine , N 1; TO a solution of
(2-methy1-6,7-dihydro-8H-indeno[5,4- 2if
d][1,3]oxazol-3-ylidenejacetonitrile (290 mg, 1.33
mmol) in ethanol (8 m1,2) were added Raney cobalt (3
g) and 2N ammonia/ethanol solution (4 mi,), and the
mixture was stirred at room temperature for 3 hr under
a hydrogen atmosphere. The catalyst was filtered off
using celite, and the filtrate was 



;:a. concentrated under reduced pressure to give the
title compound.  W02007/148808PCTUP2007/062645 The
obtained title compound was used for the reaction of
Examples 3 and 5 without further purification. 1H-NMR
(00013) 5: 2.65 (3H, s), 2.77 - 2.89 (2H, m), 3.08 -
3.17 (2H, m), 3.52 (2H, d, J6.9 Hz), 6.35 - 6.43 (1H,
m), 7.15 (1H, d, T= 8.0 Hz), 7.44 (1H, d, j - 8.0 Hz),
hidden (2H). Reference Example 20
2-[2-(4-Phenylbuty1)-6,7-dihydro-8H-indeno[5,4-d]
[1,31oxazol-8- vlidenelethanamine rfr NH2 .11
To a solution of
[2-(4-phenylbuty1)-6,7-dihydro-89indeno[5,4-d][1,31oxa
zol-8-ylidene]acet0n1trile (125 mg, 0.382 mmol) in
ethanol (2.41111) were added Raney cobalt (1.2 g) and
2N ammonia/ethanol solution. (1.2 mL), and the mixture
was stirred at room temperature for 3 hr under a
hydrogen atmosphere. The 15 catalyst was filtered off
using center and the filtrate was concentrated under
reduced pressure to give the title compound. The
obtained title compound was used for the reaction of
Examples 6 and 7 without further purification. 1H-NMR
(00013) at 1.73 - 1.85 (213, m), 1.87 - 2.01 (2H, m),
2.70 0 (2H, t, J - 7.6 Hz), 2.80 - 2.90 (2H, IT), 2.98
(2H, t, J = 7.6 Hz), 3.11 3.19 (213, m), 3.54 (2H, d,
J = 7.1 Hz), 6.33 - 6.42 (IH, m), 7.14 - 7.22 (411,
m), 7.22 - 7.32 (2H, m), 7.47 (111, d, J = 8,0 Hz),
hidden (2H). Reference Example 21 25
2-(2-Methy1-6,7-dihydro-8H-indeno[5,4-d]
[1,3]thiazol-8- vlidene)ethanamine NH2 Nt
(2-Methy1-6,7-dihydro-8H-indenc[5,4-d][1,3jthiazol-8-
ylidene)acetonitrile (170 mg, 0,75 mmol) was dissolved
in 2N ammonia/methanol solution (30 ri), Raney cobalt
(1.7 g) was  WO 20071148808Per/3P20071062645  added,
and the mixture was stirred at room temperature for 1
hr under a hydrogen atmosphere. The catalyst: was
filtered off using celite, and the filtrate was
concentrated under reduced pressure to give the title
compound. The obtained title 



5 co/mound was used for the reaction of Example 8
without further purification_ /H-NMR (CDC3)- 2.96 (5H,
m), 3.08 - 3.21 (2H, m), 4.13 (2H, d, J== 6.6 Hz),
6.01 - 6.12 (1H, m), 7.33 (IH, d, J - 6.2 Hz), 7.80
(1H, d, J = 8.2 Hz), hidden (211). io Reference
Example 22 4-Bromo-7-methoxy-6-nitroindan-i-one 9W
k,411,:j r. Br
4-Bromo-7-hydroxy-6-nitroindan-l-0ne (8.07 g, 29.7
mmol) and 1,8-diazabicyc1o[5.4.0]undeo-7-ene (5.3335.6
mmol) were dissolved in N,N-dimethylformamide (150
mi), iodomethane (13.5 mL, 297 mmol) was added, and
the mixture was stirred at room temperature for 40 hr.
To the reaction solution was added saturated aqueous
sodium hydrogencarbcnate solution. The mixture was
extracted with diethyl ether, washed with saturated
brine and dried over anhyrous sodium sulfate. The
solvent was evaporated under reduced pressure; and the
residue was purified by silica gel column.
chromatography (ethyl acetate/1.iexane-30/70-3-60/40)
to give the title compound (6.70 a, yield 79%). 25,
1H-NNR (01)018: 2.78 - 2.66 (2H, m), 3.07 - 3.15 (211,
m), 4.13 (311, s), 8.16 (111, s), melting point: 133 -
139C (recrystallized from hexane/ethyl acetate), MS
(EST+): 286 (M+H), 20 Elemental analysis: for
CloHgCatEkr  WO 2007/148808 Calcd. (%): C, 41.98; H,
2.82; N, 4.90 Found (%); C, 41.98; H, 2.76; N, 4,82.
Reference Example 23
(4-2romo-7-methoxy-6-nitro-2,3-dihydic-111-inden-1-
ylidene)acetonitrile OMe Br 



PCUSP200 62645         To a suspension of 60 sodium
hydride (1.03 g, 25.6 mmol) in tetrahydrofuran (100
ML) was added diethyl cyanomethylphosphonate (4.52
ruL, 28.0 mtml) under ice-cooling, ,i-z; and the
mixture was stirred for 15 min. Thereto was added a
solution of 4-bromo-7-me hoxy-6-nitroindan-l-one (6.67
g, 23.3 mmol) in tetrahydrofuran (50 ml), and the
mixture was further stirred. for 30 min. To the
reaction mixture was added saturated aqueous ammonium
chloride solution, and the mixture was Is extracted
with ethyl acetate. The extract was washed with
saturated brine and dried over anhydrous sodium
sulfate. The solvent was evaporated under reduced
pressure, and the residue was purified by silica gel
column chromatography (ethyl
acetate/hexane=10/90-40/60) to give the title compound
(5.54 g, ?:?0 yield 77%). 1H-EMR (CDC13) 5: 3.09 -
3.25 (4H, m), 3.94 (311, s), 6.27 (1H, t, C.J = 2.6
Hz), 8.03 (1H, s), melting point: 156 - 158C
(recrystallIzed from hexane/ethyl acetate), :?..!F
Elemental analysis: for C12H9N203Fir Calcd. (%): C,
46.63; H, 2.93; N, 9.06 Found (%): C, 46,66; H, 2.86;
N, 9.09, Reference Example 24
(6-2\mino-7-methoxy-2,3-dihydro-1H-inden-l-ylidene)ace
tonitrile  WO 2007/148808ITTLIP20071062645 ONle
(4-Bromo-7-methoxy-6-n1tro-2,3-dihydro-1E-inden-1
ylidene)acetonitrile (47.0 mg, 0.152 mmol) and
triethylamine (22.3 'AL, 0.160 mmol) were dissolved in
ethyl acetate (1.5 ml,), 5 a 10% palladium-carbon
powder (10 mg) was added, and the mixture was stirred
at room temperature for 1.5 hr under a hydrogen
atmosphere. The catalyst was filtered off using
celite, and the filtrate was concentrated under
reduced pressure to give the title compound (30.4 Mg,
yieia 100%). jo 1H-NMR (CDC1) 8: 2.94 - 3.01 (29, m),
3.04 - 3.11 (2E,3.76  (39, s), 3.78 (2H, brs), 6.11
(1H, t, J = 2.6 Hz), 6.81 (19, d, J8.0 Hz), 6.91 (1H,
d, J - 8.0 Hz), melting point: 140 - 142cC
(recrystallized from hexane/ethyl acetate), 15 MS
(EST+) : 201 (M+H), 



Elemental analysis: for C12H12M20 Calcd. (%): C,
71.98; H, 6.04; N, 13,99 Found (%): C, 71.60; H, 6.14;
N, 13,94, Reference xample 25
3-(2-Aminoethylidene)-4-methoxvindan-5-amine 9Me -[
To a solution of
(6-amino-7-methoxy-2,3-dihydro-1E-inden1-ylidene)aceto
nitrile (15.2 mg, 0.076 mind) in ethanol (0.5 ML) were
added Raney cobalt (150 mg) and 2N ammonia/ethanol
solution (0.5 mL), and the mixture was stirred at room
temperature for 2 hr under a hydrogen atmosphere. The
catalyst was filtered off using celite, and the
filtrate was concentrated under reduced pressure to
give the title compound (15.3 mg, yield 99%). 41-Nma
(CDCI3) 5:2.67 - 2.75 (29, m), 2.84 - 2.94 (29, m),
3,48 3t.): (2H, d, J = 6,6 Hz), 3.72 (29, bra), 3.77
(39, s), 6.34 - 6.44  WO 2007/148808PCMP2007/062645
(1H, m), 6.62 (1H, d, J = 7.7 Hz), 5.81 (1H, d, J- 7-7
Hz), hidden (2H). Reference Example 26
N-[2-(6-Amino-7-methoxy-2,3-dihydro-1H-inde vlidene)
ethyl] acetamide POlp f
3-(2.Aminoethviidene)-4-metho yindan-5-amine (15.3 mg,
0.076 mmol) and triethylamine (21.2 1,02, 0.152 muci)
were dissolved in tetrahydrofuran (0.9 ml-,) i
solution of acetic xc anhydride (7.18 ,c11, 0.076
mmol) in tetrahydrofuran (0.1was added under
ice-cooling, and the mixture was stirred for 15 min.
To the reaction solution was added saturated aqueous
sodium hydrogencarbonate solution. The mixture was
extracted with ethyl acetate and washed with saturated
brine. The solvent was to evaporated under reduced
pressure, and the residue was purified by silica gel
column chromatography (ethyl
acetate/methanol,--100/0-*90/10) to give the title
compound (16.2 mg, yield 87%).      H-NMR (01)013) 8:
2.01 (3H, s), 2.70 - 2.80 (2H, m), 2.85 - 2.96 2o?(2H,
m), 3.75 (3H, s), 4.01 - 4.09 (2H, m), 5.52 (IH, brs),
6.25 - 6.33 (1H, m), 6.65 (IH, d,= 8,0 Hz), 6.82 (Iii,
d, 3'- 8.0 



Hz), hidden (2H). melting point: 105 - 107Czed from
hexane/ethvl acetate), 25 MS (ESI-1-): 247 (M+H),
Elemental analysis: for C14H1eN202 Calcd. (%): C,
68.27; H, 7.37; N, 11. Found (%): C, 67.93; H, 7.25;
N, 11.10. Reference Example 27 os
N-[2-(6-Amino-7-methoxy-.-inden-l- y1)ethyl]acetamide
WO 2071148808Per/JP20071062645
N-[2-(6-Amano-7-methoxv-2,3-dihydro-1H-inden-lylidene)
ethyl]acetamide (2.62 g, 10.7 mmol) was dissolved in
methanol (50 mL), a 10% palladium-carbon powder (500
mg) was added, and the mixture was stirred at room
temperature for 5 hr under a hydrogen atmosphere. The
catalyst was filtered off using celite, and the
filtrate was concentrated under reduced pressure to
give the title compound (2,56 g, yield 96%). 1H-NMR
(CDC13) 8: 1.68 - 1-93 1 (1H, m), 2.65 - 2,79 (LH, m),
(1H, m), 3.28 - 3.50 (2H, m), (1H, bra); 6.60 (IN, d,
CJ = 8.0 H2), 6.78 (Iii, d, 3= 8.0 Hz), melting point:
130 - 132C (recrystallized from hexane/ethyl acetate),
MS (ESI+): 249 (M+H), Elemental analysis: for
c14pi20N202 Calcd. (%): C, 67.717 H, 8.12; N, 11.
Found (%): C, 67.56; H, 8.01; N, 11.27. Reference
Example 28 O
N-(2-(6-Amino-7-hydroxy-2,3-dihydro-1H-inden-lyl)ethyl
]acetamide hydrochloride 



OH 1+2N        To a solution of
N-[2-(6-amino-7-methoxy-2,3-dihydr0-lHinden-1-y1)ethyl
lacetamide (2.56 g, 10.3 mmol) in dichloromethane (80
mL) was added a solution of boron tribromide in
dichloromethane (1M, 22.7 ruL, 22.7 mmol) under
ice-cooling, and the mixture was stirred at room
temperature for 1.5 hr. To the reaction solution was
added water, and the mixture was  WO 2007/ 4
808PCIAP20071062645 diluted with ethyl acetate, washed
with saturated aqueous sodium hydrogencarbonate
solution and saturated brine, and dried over anhydrous
sodium sulfate. The solvent was evaporated under
reduced pressure. The residue was dissolved in
dichloromethane (80 mL), a solution of boron
tribromide in dichloromethane 22,7 FL, 22.7 nol) was
added under ice-cooling, and the mixture was stirred
at room temperature for 1.5 hr. To the reaction
solution was added water, and the mixture was diluted
with ethyl acetate, washed with saturated aqueous
sodium hydrogencarbonate solution and saturated brine,
and dried over anhydrous sodium sulfate. The solvent
was evaporated under reduced pressure. The residue was
dissolved in ethyl acetate, and converted to
hydrochloride with 4N hydrochloric acid/ethyl acetate
solution.  The solvent was title compound 1H-NMR
(DMSO-d6) 1.80 (3FI, s), 1 2.95 (1H, m), 3 (IN, dy J -
8.0  .99 - 2.14 (1E, m), 2.64 .04 - 3.13 (Iii, m),
3.37 Hz), 7.13 (1H, d, J = 8.   2.77  3.50 0 Hz),
(1H, m), 2.80 - (1H, m), 6.74 8.09 (IN, brs),  9.87
(3H, brs), 10.14 (1H, brs) MS (ESI1.): 235 (M4E).
Reference Example 29
N-f3-[2-(Acetylamdno)ethy1]-4-hydroxy-2,3-dihydro-lH-i
nden-5- yilpropanamide  



OH H          N-[2-(6-Amino-7-hydroxy-2,
-dihydre-1E-inden-lyi)ethyl]acetamide hydrochloride
(100 mg, 0.369 mmol) was dissolved in pyridine (4 mL),
propion Ic anhydride (52.1 pt, 0.406 mmol) was added
under ice-cooli ng, and the mixture was SO stirred for
15 min. Water was added to the reaction solution, and
the solvent was evaporated under reduced pressure. The
WO 2007/148808PCM1P2007/062645 residue was purified by
silica gel column chromatography (ethyl
acetate/methanc1=100/0-490/10) to give the title
compound (94.5 mg, yield 88%). 1H-NMR (CDC13) 5: 1.28
(3E, t, J7.4 Hz), 1.73 - 1.87 (33,), 4F 2.02 (31-1,
s), 2.16 - 2.31 (1H, m), 2.48 (2H, q, J - 7.4 Hz),
2.67 - 2.79 (1E, m), 2.88 - 3.03 (11-1, m), 3.15 -
3.29 (1H, m), 3.29 - 3.43 (2E, m), 6.29 (1H, brs),
6.71 (1H, d, J = 8.0 Hz), 7.13 (1H, d, J = 8.0 Hz),
7.82 (IN, brs), 9.77 (1H, hrs), MS (ESI+): 291 (M+H).
10 Reference Example 30 N-{3-[2-(Acetylamino)ethy1]-4
hydroxy-2,3-dihydro-1H-inden-5-
y11-2-(benzyloxy)acetamide 0 OH`
N-P-(6-Amino-7-hydroxy-2,3-dihydro-113-inden-1-
yi)ethyliacetamide hydrochloride (251 mg, 0.928 rmol)
was dissolved in pyridine (10 mL), (benzyloxy)acetyl
chlorine (160 gra:, 1.01 mmol) was added under
ice-cooling, and the mixture was 



stirred for 15 win. Water was added to the reaction
solution, and the solvent was evaporated under reduced
pressure. The residue was purified by silica gel
column chromatography (ethyl .23 MS (ESI+): 333 (M+H).
Reference Example 31 ge
N-0-[2-(Acetylamino)ethy1]-4-hydroxy-2,3-dihydro-1H-in
den-5- y11-2-methylpropanamide  WO
2007/14S808PCMP2007/062645
N-[2-(6-Puino-7-hydroxy-2,3-dihvdro-1E-inden-lyflethyl
]acetamide hydrochloride (100 mg, 0.369 mmol) was
dissolved in pyridine (4 mL), isobutvryl chloride
(42.5 [sli, 0.406 mmol) was added under ice-cooling,
and the mixture was stirred for 3 hr. Water was added
to the reaction solution, and the solvent was
evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate/methanol-1O0/0-+95/S) to give the title
compound (118 10 mg, yield 100%). 11-F-NMR (CDC13) 5:
1.08 - 1.34 (611, m), 1.61 - 1.88 (211, m), 1.90 -
2.09 (411, m), 2.10 - 2.35 (111, m), 2.52 - 2.78 (214,
m), 2.83 - 3.24 (2E, m), 3.26 - 3.58 (211, m), 6.58
(111, s), 6_68 (111, d, J === 8.0 Hz), 7.12 (111, d,
J::; 8.0 Hz), 8.33 (IN, brs), hidden 14:(IH), MS
(ESN): 305 (M+H). Reference Example 32
N-f3-[2.-(Acetylamino)ethy1]-4-hydro- 73-dil
'to-1H-inden-5- y11-2,2,2-trifluoroacetamide
N-[2-(6-Amino-7-hydroxy-2,3-dihydro-1H-inden-lV1)ethvi
]acetamide hydrochloride (100 TO, 0.369 mmol) was
dissolved in pyridine (4 mL), trifluoroacetic
anhydride (56.1 pT,, 0.406 mmol) was added under
ice-cooling, and the mixture was stirred for 15 min.
Water was added to the reaction solution, and the
solvent was evaporated under reduced pressure_ The
residue was purified by silica gel column
chromatography (ethyl 



WO 2007/13S808PCTIM2007/00645
acetateihexane,-30/70-*80/20) to give the title
compound (27.8 mg, yield 23%). 1H-NMR (00(13) 5: 1.66
- 1.92 (311, m), 2.13 (3H, s), 2.17 - 2.32 (111, m),
2.68 - 2.80 (1H, m), 2.87 - 3.03 (2H, m), 3.31 - 3.42
(111, m), 3.62 - 3.78 (1H, m), 6.10 (11-1, brs), 6.77
(1H, d, CT = 8.2 Hz), 8.07 (111, d, J = 8.2 Hz), 8.80
(IH, s), 10.83 (IN, s), MS (ESI-F): 331 (M+H).
Reference Example 33
N-13-[2-(Acetylanino)ethyl]-4-hydroxy-2,3-dihydro-1H-i
nden-5- 1.6 y11-5-(benzyloxy)pentanamide  .s,;,9Ha'N-
" 0`L.."'L-,/
N.-[2-(6-Amino-7-hydroxv-2,3-dihydro-1H-inden-lyl)ethy
l]acetamide hydrochloride (162 mg, 0.600 mnol) was
dissolved in pyridine (10 mI), 5-(benzyloxy)pentancyl
chloride Is (150 mg, 0.662 mmol) was added under
ice-cooling, and the mixture was stirred for 15 min.
The solvent was evaporated under reduced pressure, and
the residue was purified by silica gel column
chromatography (ethyl acetate/hexane=80/20-*100/0) to
give the title compound (105 mg, yield 41%).
IH-NMR(00013)6:1.70 -1.95(7H,m),1.99(3H,s), 2.13 -
2.30 (111, m), 2.50 (213,t,Cl -7.1Hz), 2.64- 2.76(1E,
m), 2.86-- 



3.02  (1H, 110, 3.07 - 3.22 (1H,m), 3.30- 3.47(211,
m), 3.53 (211, t,CT = 5,8Hz),4,51 (211,s),
6.29(1H,brs), 6.61 -6.66 (IH, m), 6,68 - 6.73(1H,
m),7.26 -7.33(HE,m), 8.02 - 8.17 



(IS, m), 9.80 (IN,s),      MS (EST.-1-): 425 (M+H),
Reference Example 34 4-(Benzyloxy)pentanoic acid  I OH
WO 2007/148808PCTOP21107/062645        To a solution
of 4-(benzylox )pentan-l-ol (350 mg, 1.80 mmol) in
acetone (20 mi) was added Jones reagent (1.9M, 1.9 mL,
3.6 mmol) under ice-cooling, and the mixture was
stirred for 30 min. Sodium sulfite was added to the
reaction solution, and the 5 solvent was evaporated
under reduced pressure. The residual aqueous solution
was washed with ethyl acetate, acidified with IN
hydrochloric acid, and extracted with ethyl acetate.
The extract was dried over anhydrous sodium sulfate,
and the solvent was evaporated under reduced pressure.
The residue was purified 10 by silica gel column
chromatography (ethyl acetateinexene=20/80-*40/60) to
give the title compound (236 mg, yield 63%).  



1H-NMR (CDC13) 5:1.23(3H, d,J = 6.3 Hz), 1.80 -
1.91(2H, m), 2.48(2H,t, J = 7.4 Hz), 3.51-3.65(1H, m),
4.43(1E,d, J  .25 11.6 Hz), 4.59 (1H, d, J - 11.6 Hz),
7.23 - 7.37 (5E, m), hidden (IH). Reference Example 35
N-{3-[2-(Acetylamino)ethyll - ya2,3-dihydi
y11-4-(benzyloxy)pentanamide 



4-(Benzyloxy)pentanoic acid (230 mg, 1.10 mmol) was
dissolved in tetrahydrofuran (10 ML), oxalyl chloride
(90 uL, 1.05 mmol) and dimethylformamide (10 }IL) were
added under ice- cooling, and the mixture was stirred
for 30 min. The solvent 25 was evaporated under
reduroA pressure, and the residue was diluted with
dichloromethane (1 m1.). This was added to a solution
of N-[2-(6-amino-7-hydroxy-2,3-dihydro-1H-inden-1-
yi)ethyl]acetamide hydrochloride (244 mg, 0.903 mmol)
in pyridine (10 mal)) under ice-cooling, and the
mixture was stirred so at room temperature for 15 min.
The solvent was evaporated under reduced pressure, and
the residue was purified by silica  WO
2007/148808PCTI1P20071062645 gel column chromatography
(ethyl acetatelhexane=80/20-*100/0) to give the title
compound (220 mg, yield 57%). 'H-NMR(00013)8: 1.27
(3H,d, J =6.0 Hz),1.72- 2.08(8H,m), 2.13 -2,30(1H,m),
2.55 (2H, t,J - 6.9 Hz), 2.64 - 2.76 (14, m), 2,85 



- 3.01 (1H, m), 3.04 -3.22(1H,m), 3.29 - 3.50 (2H, m),
3,61 - 3.75 (IN, m), 4.41 (1H,dd,J - 11.3,1.8 Hz),
4.66 (1H,d,J = -7,38(5H, MS(ESIA-.): 11.3Hz), m),8.21
425(M+H). 



6.25 (114,   (1H, brs), brs), 9.72  6.52 '1H,  - 6.66
s), (214,m), 7.22  Reference Example 36
N-f3-[2-(Acetylamino)ethy1]-4-hydroxy-
3-dihydro-1H-inden-5- yl}cyclopropanecarboxamide 0
N-[2-(6-Amino-7-hydroxy-2,3-dihydro-1H-inden-lyl)ethyl
]acetamide hydrochloride (100 mg, 0.369 mmol) was
dissolved in pyridine (4 ml,), cycloprcpylcarbonyl
chloride (36.8 1.11J, 0.406 NEK):1) was added under
ice-cooling, and the mixture was stirred for 3 hr.
Water was added to the reaction solution, and the
solvent was evaporated under reduced pressure. The
residue was purified by silica gel column
chromatography (ethyl acetate/methano1=100/0-*95/5) to
give the title compouna (119 mq, yield 100%). ,-NMR
(CDC121) 6: 0.77 - 0.94 (2H, m), 0.97 - 1.13 (214, m),
1.20 - 1.33 (IH, m), 1.52 - 1.85 (214, m), 1.90 - 2.10
(414, m), 2.10 - Z 2.32 (114,' m), 2.63 - 2.78 (1H,
m), 2.84 - 3.01 (114, m), 3.02 - 3.19 (114, m), 3.20 -
3.54 (214, m), 6.58 (IH, s), 6.67 (1H, d, J - 8.0 Hz),
7.00 (114 d, 3 = 8.0 Hz), 8.44 - 8.90 (114, m), hidden
(1H), MS (ESI4.): 303 (M+H). :0 Reference Example 37 



W020071148808PCT/JP20.07M62645
N-f3-12-(Acetylamino)ethyl]-4-hydroxy-2,3-dihydro-lE-i
nden-5- yllbenzamide    N"zt 8
N-E2-(6-Amino-7-hydroxy-2,3-dihydro-1H-inden-1- 5
yl)ethyliacetamide hydrochloride (100 mg, 0.369
initial) was dissolved in pyridine (4 mL), benzoyl
chloride (47.1 pT., 0.406 mmol) was added under
ice-cooling, and the mixture was stirred for 15 min.
Water was added to the reaction solution, and the
solvent was evaporated under reduced pressure. The
residue was in purified by silica gel column
ch.romatography (ethyl acetate/hexane=80/20-+100/0) to
give the title compound (111 mg, yield 89%). 'E-NMR
(00013) 5: 1.72 - 1.93 (3E, m), 2,05(3H, s), 2.17 -
2.36 (IH, m), 2.68 - 2.84 (1H, m), 2.91 - 3.07 (1E,
m), 3.19 - 3.47 r-1, (3H, m), 6.14 - 6.32 (1E, m),
6.79 (Ii, d, 3- 7.9 Hz), 7.45 - 7.62 (4H, in), 7.93
(2H, d, J8.1 Hz), 8.49 (111, brs), 9.97 (1E, hrs), MS
(ESI+): 339 (M+H). Reference Example 38
N-{3-[2-(Acetylamino)ethyl]-4-hydroxy-2,3-dihydro-1H-i
nden-5- y11-2-phenylacetamide  'N ;H
N-[2-(6-Amino-7-hydroxy-2,3-dihydro-1E-inden-1-
yl)ethyl]acetamide hydrochloride (100 mg, 0.369 mmol)
was 



:2Z' dissolved in pyridine (4 mi), phenylacetyl
chloride (53.5 1AL, 0.406 mmol) was added under
ice-cooling, and the mixture was stirred for 15 min.
Water was added to the reaction solution, and the
solvent was evaporated under reduced pressure. The  WO
2007/148808PCT/37M62645 residue was purified by silica
gel column chromatography (ethyl
acetate/hexane=80/20-*100/0) to give the title
compound (31.0 mg, yield 24%). 1H-NMR (CDC13) o: 1.71
- 1.85 (3H, m), 1.99 (3H2.12 - 2.27 (1H, m), 2.63 -
2.76 (11-1, m), 2.64 - 3.00 (1H, Li), 3.11 - 3.25
(111, m), 3.29 - 3.41 (2H, m), 3.78 (2H, s), 6.16 (1H,
brs), 6.65 (1H, d, J - 8.0 H2), 6.90 (IH, d, J - 8.0
Hz), 7.28 - 7.44 (SH, m), 7.51 (1H, bra), 9.58 (1H,
bra), MS (ESI+): 3531-RH). 40 Reference Example 39
N-{3-[2-(Acetylamino)ethy11-4-hydroxy-2
3-dihydro-1H-inden-5- y1)-3-phenylpropanamide
N-[2-(6-Amino-7-hydroxy-2,3-dihydro-1H-inden-lyl)ethyl
lace;tamide hydrochloride (100 mg, 0.369 mmol) was
dissolved in pyridine (4 mL), 3-phenylpropionyl
chloride (60.3 !AL, 0.406 mmol) was added under
ice-cooling, and the mixture was stirred for 15 min.
Water was added to the reaction solution, and the
solvent was evaporated under reduced pressure. The
residue was purified by silica gel column
chromatography (ethyl acetate/hexane=60/20-+100/0) to
give the title compound (74.4 mg, yield 55%).
1H-NMR(CD013) 8: 1,69 - 1.86 (3H, m),2.00 (3H,s), 



2.13 -2.32 (11!,m), 2.66 - 2.73 (3H, m), 2.86 - 3.01
(1H, m), 3.06 (2H, t, J = 7.7 Hz), 3,13 - 3.27 (1H,
m),3.28- 3.42 (2H, m),6.31 



(111,  bra), 6.68 (1E, d, J = 8.0 A2), 6.99 (1H, d, J
= 8.0 H2), 7.17 - 7.35 (5H, m), 7.86 (IH, brs), 9.68
(IH, s), MS (ESI+): 367 (M+H). Reference Example 40
N-(3-[2-(Acetylamino)ethy1]-4-hyd
xy-2,3-dihydro-1H-inden-5- y1}-4-phenylbutanamide  WO
200711:48808PCIAP2007/062645
N-[2-(6-Amino-7-hydroxy-2,3-dihydro-1H-inden-1-
yl)ethyl]acetamide hydrochloride (100 mg, 0.369
ImIK)1) was dissolved in pyridine (4 ml.),
4-phenylbutanoyl chloride (74.1 mg, 0.406 mmol) was
added under ice-cooling, and the mixture was stirred
for 15 min. Water was added to the reaction solution,
and the solvent was evaporated under reduced pressure.
The residue was purified by silica gel column.
chromatography (ethyl acetate/hexane-80/20->100/0) to
give the title compound (96.6 mg, yield 69%).
1H-NMR(CDC13)8:L73-'1.88(311,m),2.01(311,s),2.06 -
2.31 (3H, m),2,43(2H,t,J 7.4Hz), 2.68 - 2.79 (3H, m),
2,89- 



3.03 (IH,it),3.16-3.44 (3H, m), 6.16 -6.30 (IH, m),
6,72  (1H, m), d,J = 7.9 Hz),7.12 7,27-7.34(214,m),
(111, 7.65 d,J = 7.9 Hz), (1H,bra),9.73 7.18 (111,
-7,24(3H, s), MS(ESI-1-):381(M+H).  



Reference Example 41
N-F3-[2-(Acety1amino)ethyll-4-hydroxy-
3-dihvdro-1H-inden-5- y11-5-pyri2-ylpentanamide 0 20
To 5-pyridin-2-y1pentanolc acid (72.8 mg, 0.406 mmol)
was added thionyl chloride (0.4 11E), and the mixture
was heated under reflux for 30 min. Thionyl chloride
was evaporated under reduced pressure and the residue
was diluted with pyridine (2 ML). The mixture was
added to a solution of N-[2-(6-amino-7-
hydroxy-2,3-dihydro-1H-inden-l-yi)ethyl]acetamide
hydrochloride (100 mg, 0.369 mmol) in pyridine (2 ml,)
under ice-cooling, and the mixture was stirred for 15
min. Water was added, and the  WO
2007114880gPCTA3P2007/062645 mixture was diluted with
ethyl acetate, washed with saturated aqueous sodium
hydrcgencarbonate solution and saturated brine S 10
and dried over anhydrous sodium sulfate.The solvent
was evaporated under reduced pressure, and the residue
was purified by silica gel column chromatography
(ethyl acetate/methanol--i00/2---90/l0)to give the
title compound (37.7 



mg, yield 26%).
1H-NMR(CDC13)8:1,71-1.92(71-1,m),1.98(3H,s),2.14- 2.30
(IH,m),2.49(2E,t,J - 6.9 Hz),2.65 - 2.79(IH,2.79 -
3.03(3E,m),3,07-3,24(1H,m),3.29-3.49(2H,FM),6.35
(1H,brs),6,70(11-I,d,J = 8.0 Hz),7.03-
7.20(3H,m),7.56- 7,65(1E,m),8,47(1H,d,J =
5.8Hz),8.71(111,brs),hidden (1H).  MS (ESI): 396
(M+H). 15 Reference Example 42 2-
(-2-1thy1-7,8-dihydro-6H-indeno[5,4-d][1,3]oxazol-8-
yl)ethanamine hydrochloride 'NH2
2-(2-Methy1-6,7-dihydro-8H-indeno[5,4-d][1,3]oxazo1-8-
- vlidene)ethanamine (610 mg, 2.85 mmol) was dissolved
in methanol (20 m11), a 10% palladium-carbon powder
(61 mg) was added, and - the mixture was stirred at
room temperature for 24 hr under a hydrogen
atmosphere. The catalyst was filtered off using
celite, and the filtrate was concentrated. The residue
was is dissolved in ethyl acetate, converted t6
hydrochloride with 4N hydrochloric acid/ethyl acetate
solution, and the solvent was evaporated under reduced
pressure. Purification by recrystallization. (ethyl
acetate/methanol) gave the title compound (105 mg,
yield 15%).  WO 20071148808       



PCDTP20071062645 1E-NM (DMSO-d0 5: 1.68 1.87 (211, m),
2.25 - 2.43 (211, m), 2.58(3H,s),2,81 - 3.08 (41-I,
m), 3.39 - 3.53 (111, m), 7.18 (111,d,J = 8.0 Hz),7.43
(1E, d,J = 8.0 Hz), 8.04 



(31-I, brs),  MS (ESI+): 217 (M+E), Elemental
analysis: for C13E17N2C10.0.6H2() Oalcd. (%): C,
59.24; H, 6.95; N, 10.63 Found (%): C., 59.18; H,
6.77; N, 10.39. Reference Example 43
2-Methy1-7-(1-methylethylidene)-6,7-dihydro-8H-indeno[
5,4- d][1,3]oxazol-8-one
2-Methy1-6,7-dihydro-811-indeno[5,4-d]
[1,3]oxazol-8-one (1.87 g, 10.0 mmol), acetone (3.68
ml, 50.0 mmol) and ION Alumina B (manufactured by ION,
Akt.1, 20 g) were suspended in tetrahydrofuran (50
m1), and the mixture was stirred at 50C for 9 hr.
Acetone (3.68 m1, 50.0 mmol) was added, and the
mixture was further stirred for 12 hr. The reaction
solution was filtered, and the filtrate was evaporated
under reduced pressure. The residue was purified by
silica gel column chromatography (ethyl
acetate/hexane=10/90-450/50) to give the title
compound (742 mg, yield 33%). 1H-NMR (CDO13) (2H, s),
7.36 melting point: acetate/hexane), MS (ESI-t): 228
(M+H), Elemental analysis: for OHHI3NO2 Calcd. (%): C,
73.99; H, 5.76; N, 6.16 Found (%): C, 73,91; H, 5.69;
N, 6.10. .30 Reference Example 44
7-Isopropyl-2-methy1-6,7-dihydro-8H-lndeno[5,4-d][1.
joxazol-8- one  WO 2007/148808PCTLIP2007,1062645
To a. solution of 2-methyl-7-(1-methylethylidene)-6,7-
dihydro-8H-indeno[5,4-d][1,3]oxazolone (677 mg, 2.98
mmol) in methanol/ethyl acetate (5/15 Dili was added a
palladium-carbon powder (68 mg), and the mixture was
stir at roan temperature 



for 40 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 (ethyl acetate) to
dive the title compound (662 mg, Yield 97%). IH-NMR
(CDO1a) 8: 0.83 (3H, d, J = 6.9 Hz), 1.07 (3H, d, J =
7.1 Hz), 2.39 - 2.53 (1E, m), 2.70 (3E, s), 2.74 -
2782 (1E, m), 3.06 (lE, 'rid, J- 17.6, 3.9 Hz), 3.28
(1H, dd, J17.6, 8.0 Hz), 7.37 (1H, d, J - 8.0 Hz),
7.85 (1H, d, J = 8.0 Hz), MS (EST+): 230 (M+H).
Reference Example 45
(8-Hydroxy-7-isopropy1-2-methy1.-7,8-dihydro-6E-indeno
[5,4- di [1,3] oxazol-8-yi) acetonitrile Ho PN , N \
,,,, /        To a solution of
1,1,1,3,3,3-hexamethyldisilazane (917 mg, 5.68 mmol)
in tetrahydrofuran (10 mL) was added 1.6M
butyllithium/hexane solution (3.55 mi., 5.68 mmol) at
-72'C, and the mixture was stirred for 13 min. Thereto
was added a solution of acetonitrile (313 tT, 5.95
m=1) in tetrahydrofuran Z".. (2 mL), and the mixture
was stirred for 30 min. Then, a solution of
7-isopropy1-2-methyl-6,7-dihydro-8H-indeno[5,4-
d][1,3]oxazol-8-one (650 ma 2.84 Rmol) in
tetrahydrofuran (2 mL) was added. After stirring for
30 min, the reaction solution was diluted with
saturated aqeous ammonium chloride solution x and
ethyl acetate, washed with. water and saturated brine
and  WO 200 48 08PCINP20071062645 dried over anhydrous
sodium sulfate. The solvent was evaporated wider
reduced pressure, and the residue was purified by
silica gel column chromatography (ethyl
acetate/hexane--20/80-*100/0) to give the title
compound (614 mg, yield 80%).
51H-NMR(CDC13)8:1.03(3H,d,J = 6.6 Hz),1.21 (3H, 



d, J = 6.6 Hz), 2.06 -2.18(111,m),2.19(Ii,brs), 2,46
(1H, g,J = 7.9 Hz), 2.66 (3H,s),2.96(1H,dd,J = 15.9,
8.7 Hz), 3,16 - 3.30 (211, m), 3.55(111,d,J - 16.8
Hz),7.16(111,d,J = 8.0 Hz), 7.57 (IH, d,J = 8.0 Hz). 



10 melting point: 249 - 152C (recrystallized from
ethyl acetate/hexane), MS (ESI+): 271 (M+H), Elemental
analysis: for C16HI8N200 Calcd. (%): 0, 71.09; H,
6.71; N, 10.36 Found71.00; H, 6.79; N, 10.35. Example
1 N-[2-(6,7-Dihydro-8H-inde [5,4-d][1,3]oxazo1-8-
ylidene)ethyl]acetamidc,
2-(6,7.Dihydro-8H'iadeno[5,4-d][1,3]oxazol-8-
ylidene)ethanamine (30.0 mg, 0.148 mmol) was dissolved
in tetrahydrofuran (1 mil), triethylemine (31.0 p,
0.222 mmol) and acetic anhydride (16.8 pL, 0.178 mmol)
were added under ice- fl cooling, and the mixture was
stirred for 15 min. To the reaction solution was added
saturated aqueous sodium hydrogencarbonate solution,
and the mixture was extracted with ethyl acetate and
washed with saturated brine. The solvent was
evaporated under reduced pressure, and the residue was
purified o by silica gel column chromatography (ethyl
MN) 2007/14880 



PCM22007/062645  acetate/methano1=100/0->95/5) to give
mg,yield 53%).  (19.0   the title compound
1H-Ecia(00013)6:2.03(3H,s), 2.87 - 2.96(2H,m),3.14 -
3,24  m),4.10(2H,dn,J6.9, 5.8 Hz),5.62(IH,brs), 6.28 -
t 6.37(IH,m),7.25(IH,d,J= 



8.0 7.62(111,d,J- 8.0  Hz),8.09(11i,s),     MS (ESI+):
243 (M+H). Example 2
N-[2-(6,7-Dihydro-8H-indeno[5,4-d] [1,3]oxazol-8-
ylidene)ethylipropionamide telH >
2-(6,7-Dihydro-8H-indeno[5,4-d1[1,3]0xaz0l-8-
ylidene)ethanamine (30.0 mg, 0.148 mmol) was dissolved
in tetrahydrofnran (1 mi), triethylamtne (31.0 pL,
0.222 mmol) and propionic anhydride (22.8 liL, 0.178
mxml) were added under iceccbling, and the mixture was
stirred for 15 min. To the reaction solution was added
saturated aqueous sodium hydrociencarbonate solution.
The mixture was extracted with ethyl acetate and
washed with saturated brine. The solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel. COlUTfl chromatography (ethyl
26 acetaternexane=50/50-4100/0) to give the title
compound (33,9 mg,yield. 89%).
'H-NMR(CDC13)8:1.20(3H,t,J F 7.7 Hz),2.26(2H,q,J - 7.7
Hz),2.87-2.98(2H,m),3.14-3,24(2H, .m),4.11.(2H,t,J =
6.3 Hz),5.59(1H,bra),6.26 - 6.37(1H,m),7.25(1H,d,J =
8.2 Hz),7.62(IN,d,J = 8.2 Hz),8.09(1H,s), 



melting point: 148 - 150C (recrystallized from ethyl
acetate), MS (E514.): 257 (1,4+H), Elemental analysis:
for 015H16N202 Calcd. (%): C, 70.29? H, 6.29; N, 10.93
WO 2007114880gPCTLIP20077062(45 Found. (%)C, 69.97; H,
6.28; N, Example 3 N- [2-
(2-Methy1-6,7-dihydrc-SH-indeno [5,4-di [1,3]
oxazol-8- ylidene) ethyl] acetamida         A half
amount of 2-(2-methy1-6,7-dihydro-8H-indeno[5,4-
d][1,3]oxazol-8-ylidene)ethanamine obtained in
Reference Example 19 was dissolved in tetrahydrofuran
(6.9 ml), triethylamine (144 1.04 mmol) and acetic
anhydride (78.3 !IL, 0.828 mmol) were 10 added under
ice-cooling, and the mixture was stirred for 15 min.
To the reaction solution was added saturated aqueous
sodium hydrogencerbonata solution, and the mixture was
extracted with ethyl acetate and washed with saturated
brine. The solvent was evaporated under reduced
pressure, and the residue was purified 15 by silica
gel column chromatography (ethyl
acetateimethano1=100/0-495/5) to give the title
compound (171 mg). 1H-NMR (CDC13) 8; 2.04 (3H, s),
2.67 (3H, s), 2.86 - 2,95 (2H, m), 3.12 - 3.21 (27d,
m), 4.05 - 4.14 (21.i, m), 5.58 (1H, bra), gg 6.22 -
6.35 (1H, m), 7.18 (2H, d, J = 8.0 Hz), 7,48 (1H, d, J
= 8.0 Hz), melting point: 188 - 190c(2 (recrystallized
from ethyl acetate), MS (ESIt): 257 (M-i-H), Elemental
analysis: for a5ii.le4202 Calcd. (%): C, 70.29; H,
6.29; N, 10.93 Found (%): C, 70.17; H, 6.17; N, 10-54.
Example 4
N-[2-(2-Methy1-5H-indenor5,4-d][1,3]exazol-8-yl)ethyl]
acetamide 



WO 2097/148808PCT13P2007/062645
N-[2-(2-Methy1-6,7-dihydro-BH-indeno[5,4-d][1,3]omazol
-8- ylidene)ethyl]acetailide (63.5 mg, 0.248 mrcol)
was dissolved in toluene (2.5 mi.), sulfuric acid
(24.3 pi, 0.243 mmol) was added, and the mixture was
stirred at 100C for 5 hr. To the reaction solution was
added saturated aqueous sodium hydrogemoarbonate
solution. The mixture was extracted with ethyl acetate
and washed with saturated brine. The solvent was
evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate/methanol-100/0-90/10) to give the o title
compound (40.0 mg, yield 63%). 1H-NMR (00013) 5: 1.95
(3H, s), 2.68 (311, s), 3.03 (2H, dt, 6.7, 1.5 Hz),
3.43 - 3.54 (2H, m), 3.64 - 3.76 (2H, m), 5.56  (IH,
brs), 6.36 (111, s), 7.40 (111, d, 3= 8.0 Hz), 7,49
(111, d, Cl = 8,0 Hz), melting point: 154 - 156*0
(recrystallized from hexane/ethyl acetate), MS
(ES14-): 257 (M+H), Elemental analysis: for
C1.5H16H202 Calcd. (96.); C, 70.29; H, 6.29; N, 10.93
20 Found (%): C, 70.16; H, 6,27; N, 11.03. Exargple 5
N- [2- (2-Methyl- 6, 7-dihydro-8H-indeno (5,4-d] [1,3]
oxazc,,1-8- y/idene)ethyl]propionamide  P5A half
amount of 2-(2-methy1-6,7-dihydro-8H-indeno[5,4-
d][1,3]oxazol-8-vlideneiethanamine obtained in
Reference Example 19 was dissolved in tetrahydrofuran
(6.9 mL), triethvlamine (144 ML, 1.04 mmol) and
propicnic anhydride (106 41,, 0.828 mmol) were added
under ice-cooling, and the mixture was stirred for 15
min. m To the reaction solution was added saturated
aqueous sodium hydrogencarbonate solution. The mixture
was extracted with  Wi02007/148USPCTLIP2)07fi)62645 



ethyl acetate, washed with saturated brine and the
solvent was evaporated under reduced pressure. The
residue was purified by silica gel column
chromatography (ethyl acetatelhexane50/50-100/0) to
give the title compound (140 5 mg). IH-NMR (CDC13) 8z
1.20 (3H, t, J = 7,7 Hz), 2.26 (2H, q, j - 7,7 Hz),
2.67 (311, s), 2.85 - 2.95 (21I, m), 3,11 - 3.22 (211,
m), 4.11 (211, t, J = 6.3 Hz), 5.61 (1E, brs), 6.23 -
6.32 (111, m), 7.17 (111, d, J = 8.0 Hz), 7,47 (1H, d,
3= 8.0 Hz), JO melting point: 214 - 216C
(recrystallized from ethyl acetate), MS (ESI+): 271
(M+H), Elemental analysis: for C16H101202, Calcd. (%):
C, 71,09; H, 6.71; N, 10.36 Found (%): C, 71,03; H,
6.65; N., 10-09- 15 Example 6 N- { 2- [2-
(4-Phenylbutyl) -6,7-dihydro-8H-indeno [5,4-d] [1,3]
oxazol8 -ylidenejethyl}acetamide N .1.> A half amount
of 2-[2-(4-pheny1buty1)-6,7-1dihydro-8H- 20.
indeno[5,4-d][1,3]oxazol-8-ylidene]ethanamine obtained
in Reference Example 20 was dissolved in
tetrehydrofuran (1.9 ML), triethylamine (40.0 ML,
0.287 mmol) and acetic anhydride (21.7     0.229 gaol)
were added under ice-cooling, and the mixture was
stirred for 15 min. To the reaction solution was added
.,>75 saturated aqueous sodium hydrogencarbonate
solution. The mixture was extracted with ethyl acetate
and washed with satnrated brine. The solvent was
evaporated under reduced pressure. The residue was
purified by silica gel column. chromatography (ethyl
acetate/hexane=50/50-)100/0) to give the M4 title
compound (43.0 mg).  WO 2007/148808PCTIJP2007/062645
H-NMR (00013) 5: 1.72 - 1.85 (211, m), 1.88 - 2.01
(2H, m), 2.03 (311, s), 2.70 (211, t, J - 7.4 Hz),
2.84 - 2.94 (21-1, m), 2.98 (211, t, J = 7.4 Hz), 3.11
- 3.21 (21-i, m), 4.05 --4.14  (211, m)? 5.60 (111,
brs), 6,20 - 6.31 (1E, m), 7.12 - 7.22 (41-1, E), 7.23
7.33 (211, m), 7,49 (111, d, J = 8.0 Hz), melting
point: 113 - 11C (recrystallized from hexane/ethyl
acetate), MS (ESI4-): 375 (Mv-i-E), Elemental
analysis: for C24119g4202 



Calod. (%): C, 76.98; H, 7.00; N, 7.48 Found (%): C,
76.81; H, 6.99; N, 7.55. Examole
N-12-[2-(4-Phenvlbuty1)-6,7-dihydro-8H-indenot5,4-d][1
,3]oxazol8-vlidenejethyl)propionamide 0          A
half amount of
2-[2-(4-pheny1buty1)-6,7-dihydro-6Hindeno[5,4-d][1,3]o
xazol-8-ylidene]ethanamine obtained in Reference
Example 20 was dissolved in tetrahydrofuran (1.9
ml":), triethylamine (40.0 p1, 0.287 mmol) and
propionio anhydride (29.4 111.,, 0.229 mmol) were
added under ice-cooling, and the mixture was stirred
for 15 min, To the reaction solution was added
saturated aqueous sodium hydrogenoarbonate solution.
The mixture was extracted with ethyl acetate and
washed with saturated brine. The solvent was
evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate/nexane=30/70-*70/30) to give the title
compound (45.1 mg). 1H-NMR (CDCW 8:1.20(311,
1.88-2.04(211,m),2,25 t,Cl- 7.4 Hz),1.71-1.85(211,m),
(211,q,J7.4Hz),2.70(211,t,Cl = 7.6Hz), 2.85-2.95(211,
m), 2,99 (211, t,J = 7,6 Hz), 3.10 - 3.21(2E, m),4.07
- 4.15 



(211, m), 5.55 (111,bra), 6.21 - 6.31    156
M4)2007/148808PCTIJP2007/0626-5 m), 7.13 - 7.22
(4H,7.22 - 7.32 (2H, m), 7.49 (1H, d, J = 8.0 Hz),
melting point: 111 - 113C, (recrystallized from
hexane/ethyl acetate), 5 MS (ESI+): 389 (M+H),
Elemental analysis: for C2sH28N202 Calcd. (%): C,
77.29; H, 7.26; N 7.21 Found (%): C, 77.10; H, 7.28;
N, 7.35. 



Example 8 10
N-J2-(2-Methy1-6,7-dihydro-8H-indeno[5,4-d][1,3]thiazo
1-8- vlidene)ethyllacetamide
2-(2-Methy1-6,7-dihydro-8H-1nden0[5,4-d][1,31thiazol-8
- ylibene)ethanamine obtained in Reference Example 21
was dissolved in tetrahydrofuran (30 mL),
triethylamine (314 pT., 2.25 mmol) and acetic
anhydride (85 p, 0.899 mai) were added under
ice-cooling, and the mixture was stirred at room
temperature for 10 min. To the reaction solution was
added saturated aqueous sodium hydrogercarbonate
solution. The 20 mixture was extracted with ethyl
acetate and washed with saturated brine. The solvent
was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate/methanc1=100/0-*9575) to give the title
compound (76.0 mg, total yield from Reference Example
17 2537%).       1H-NMR(CDC13)8: m),3.13 - 3.21  2,03
(2H, r), s),2,87(3H, 4.08-4.17(211, s),2.91 - 3.00
m),5.57(111,   (211, brs), 



5,80- 5.91(1H, m), 7.36 (1H,d,J = 8.2 Hz),7.64(1H, d,
= 8.2Hz),       30 melting point: 184 - 186C
(recrystallized from hexane/ethyl acetate),  WO
2007/118808 MS (ESI+): 273 (MH), Elemental analysis:
for C15H16N20S Calcd. (%): C, 66.15; H. 5.927 N, 10.29
Found (%): C, 65.91; H, 5.83; N, 10.30. 



5 Example 9
N-[2-(7,8-Dihydro-6H-indend[5,4-d][1,3]oxazol-8-
yi)ethyl]acetamide 0 PCTAIP20071062645
N-C2-(6,7-Dihydro-8H-indeno[5,4-d][1,3]oxazol-8- 10
ylidene)ethyl]acetamide (19.0 mg, 0.0784 ITfld) was
dissolved in methanol (1 ri), a 10% palladium-carbon
powder (10 mg) was added, and the mixture was stirred
at room temperature for 1 hi: under a hydrogen
atmosphere. The catalyst was filtered off using
celite, and the filtrate was concentrated under
reduced 15 pressure. The residue was purified by
silica gel column chromatography (ethyl
acetate/methanol--90/10) to give the title compound
(16.0 mg, yield 84%). 20 1H-NMR(CDC13) (IH,m),2.39
(IH,m),3.42 8.0 Hz),7.59 5:1.74 - 2.54 - 3.61 (111, d,
- I-97 (1H,m), (2H,m), J- 8.0 



(2H, 2.93 5.56 H7), m),1.99(314,s), - 3.18(2H,m),
(1H,brs),7.23 8.03(1H,s), 2.21 - 2.36 3.27 - 3.41
(1E,d,Cl =  MS (ESI-i-): 245 (M+H). Example 10
N-[2-(7,8-Dihvdro-6H-indeno[5,4-dl[1,3]oxazol-8- CPc
y1)ethyl]propionamide 9 H
N-[2-(6,7-Dihydro-8H-indeno[5,4-di[1,3joxs2o1-8-
ylidene)ethyl]propionamide (28.7 mg, 0.112was
dissolved  WO 2007/148808PCT/N2007/062645 in methanol
(1.1 mb), a 10% palladium-carbon. powder (14 mg) was
added, and the mixture was stirred at room temperature
for 1.5 hr under a hydrogen atmosphere. The catalyst
was filtered off using celite, and the filtrate was
concentrated under reduced 5 pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate/hexane-50/50-3100/0) to give the title
compound (25.6 mg, yield 88%). 1H-NMR (CDC1.3) el:
1.16 (3H, t, J,-- 7.6 Hz), 1.75 - 1.99 (2H, n) 2.16 -
2,36 (3H, m), 2.38 - 2.51 (1H, m), 2.92 - 3.18 (211,
m), 20 3.28 - 3,42 (Iii, m), 3.43 - 3.61 (2H, m), 5.55
(1H, brs), 7,23 (1H, d, J8.2 Hz), 7.56 (aE, d, J = 8.2
Hz), 8.03 (1H, s), melting point! 89 - 90C
(recrystallized from hexane/ethyl acetate), 



MS (ESI+): 259 (M+H), M Elemental analysis for
(7.15HI9N Calcd. (%); C, 69.74; H, 7.02; N, 10.84
Found (%): C, 69.68; H, 7.03; N, 10.98. Example 11 N-
[2- ( 2-Methyl -7,8-dihydro-6H-indeno [5,4-d] [1,3]
oxa z a yi ) ethyl ] acetamide 0 K NH
N-[2-(2-Methyl-6.7-dihydro-8H-indenc[5,4-d][1,3]oxazol
-8- ylidene)ethyl]acetamide (165 ma, 0.644 mmol) was
dissolved in methanol (6.4 na), a 10% palladium-carbon
powder (82 mg) was added, and the mixture was stirred
at room temperature for 12 hr under a hydrogen
atmosphere. The catalyst was filtered off using
celite, and the filtrate was concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (ethyl
acetate/rethano1=100/0->95/5) to give the $:s title
compound (148 mg, yield 89%).  WO
20074483(18PCT/02007/062645 1H-NKR (CD013) 8: 1.69 -
1.96 (2H, m), 1.99 (3H, s), 2.23 - 2.50 (2H, m), 2.63
(3H, s), 2.89 - 3.15 (2H, m), 3.28 - 3.56 (3H, m),
5.54 (113, bra), 7.15 (1H, d,8.0 Hz), 7.44 (11, d, J -
8.0 Hz), o melting point:: 93 - 95C (recrystallized
from hexane/ethyl acetate), MS (ES.1-1-): 259 (M+11.),
Elemental analysis: for CisHijOs, Calcd. (%): C,
69.74; H, 7.02; N, 10.84 



10 Found (%): C, 69.77; H, 6.97; N, 10.95. Example 12
(8)-N-[2-(2-Methy1-7,8-dihydro-6H-indeno[5,4-dlE1,31ox
ezol-8- vi)ethyl]acetamide 1r9N, H        Racemic
N-L2-(2-methy1-7,8-dihydro-6H-indeno[5,4-
d][1,3]oxazol-8-yl)ethyl]acetamide (768 mg, 3.00 mmol)
was fractionated by high performance liquid
chromatoaraphy (instrument: Prep LC 2000 (manufactured
by Nihon Waters IC K.) column: CHIRALPAK A0 (50 mailD
x 500 mati, manufactured. by Daical Chemical.
Industries, Ltd.), mobile phase:
hexanelethanolidiethylmmine=90/10/0.1, flow rate: 60
nIfirdn, column temperature: 30C, sample
concentration: 1.02 mg/mi, injection weight: 31 mg). A
fraction containing an optically active compound
having a shorter retention time under the
above-mentioned high performance liquid chromatography
conditions was concentrated. The concentrate was
re-dissolved in ethanol, and concentrated to dryness.
Hexane was added again, and the mixture was
concentrated to dryness to give the title compound
(381 mg, 99.9%ee). Enantiomer excess (ee) was measured
by high performance liquid chromatography (column:
CHIRALPAK AD (4.6 x 250 mmI,, manufactured by Daicel
Chemical Industries,  WO 2007114880SPCIM220071062645
Ltd_), mobile phase:
hexene/ethano1/diethylamina-90/10/0.1, flow rate: 0,5
ml,/min, column temperature: 30C, sample
concentration: 0.65 mg/rL (hexane/ethanol), injection
volume: 10 pL). 1H-NMR (CDC12) 6: 1.69 - 1.96 (2H, m),
2-99 (3H, s), 2.23 - 2.50 s (2H, m), 2.63 (3H, s),
2.89 - 3.15 (2H, m), 3.28 - 3.56 (3H, m), 5.54 (1H,
bra), 7.15 (1H, d, Ci= 8.0 Hz), 7,44 (1H, d, J = 8.0
Hz), melting point: 111 - 113C (recrystallized from
hexane/ethyl acetate), 10 MS (EBT.4-): 259 (M+H),
[ahlw: -53.4 (c 0.5035, methanol), Elemental analysis:
for C15E1EM202 Calcd. (%): C, 69.74; H, 7.02; N, 10.84
Found (9.5.): C, 69.53; H, 7.01; N, 10.96. 



Lc Example 13  (R) -N- [2-
(2-Methy1-7,8--,dihydro-6H-indeno 5,4-d] [1,3] oxa z
yl) ethyl] acetamide         By the method similar to
Example 12, racemic N-[2-(2-
mathv1-7,8-dihydre-6H-indeno15,4-d][1,3]cxasol-8-
yflethyljacetamide (768 mg, 3.00 mmol) was
fractionated by high performance liquid chromatography
(instrument: Prep LC 2000 (manufactured by Nihon
Waters LX.), column: CHIBALPAK AD (50 mmiD x 500 moI,
manufactured. by Daicel Chemical Industries, Ltd.),
mobile phase: hexane/ethanol/diethylamine,-90/10/0.1,
flow rate: 60 mLimin, column temperature: 30C, sample
concentration.: 1-02 mg/ri, injection weight: 31 mg).
An optically active compound (381. ma, 99.7%se) having
a longer retention time under the above-mentioned high
performance liquid chromatography conditions was
obtained. Enantiomer excess (cc) was measured by high
perfo"ance liquid chromatography (column; CHIBA:LEAK
AD  vioaq7A4ssosPCTLIP20071062645 (4.6 mmiD x 250 mmL,
manufactured. by Daicel Chemical Industries, Ltd.),
mobile phase: haxanelethanol/diethy1amine-90/10/0.17
flaw rate: U.S mLir'n, column temperature: 30C, sample
concentration: 0.65 mg/mL (hexane/ethanol),injection.
volume:101.5.L).   (CDC173) 5:1.69 - 1.96 (2H, m),1.99
(3H, s),2.23 - 2.50 (211, 



m), 2.63 (3H,s), 2.89 - 3.15 (211,m), 3.29 - 3.56
(3H,m), 5.54 (111, bra),7.15(111,d,J - 8.0
Hz),7.44(1H,d,J = 3,0 Hz),          



melting. point: 111 - 113C. (recrystallized from
hexane/ethyl 10 acetate), MS (ESI4): 259 (M+H), [a]
D2: +50.7' (o 0,5125, methanol), Elemental analysis:
for Ci5HIBN202 Calcd. (%): C, 69.74; H, 7,02; N, 10.34
Is Found (%) C, 69.61; H, 7,01; N, 10,89. Example 14
N- [2- (2 -MEthy1-7,8-dihydro- 6H-indeno [5,4-d] [1,3]
oxa 201-8- yl)ethyl]propionemide )1-0
N-[2-(2-Methylr6,7-dihydro-8H-indeno[5,4-d]
[1,3]oxaz01-8- ylidene)ethyl]propionamide (135 mg,
0.499 mmol) was dissolved in methanol (5 ml), a 10%
palladium-carbon powder (27 mg.) was added, and the
mixture was stirred at roan temperature for 2.5 hr
under a hydrogen atmosphere. The catalyst was filtered
off .2:F using celite, and the filtrate was
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate/hexane-50/50-*100/0) to give the title
compound (115 mg, yield 85%). 1H-NMR (CDC18: 1-16 (3H,
t, J - 7.6 Hz), 1.70 - 1.98 (211, m), S. 2.15 - 2.51
(411, m), 2.63 (311, s), 2.88 - 3.15 (2H, m), 3.29 -
WO 2007/148808P07.11P2007/062645 3,56 (3H, m), 5.54
(1H, brs), 7.14 (1H, d, J = 7.7 Hz), 7.44 (1H, d, J -
7.7 Hz), melting point: 111 - 113C (recrystallized
from hexane/ethyl acetate), :2 MS (ESI+): 273 (M+H),
Elemental analysis: for C16H20N202.0.1H20 Calcd. (%):
C, 70.10; H, 7.43; N, 10.22 Found (%): C, 70.14; H,
7.28; N, 10.23. 



Example 15 o
(S)-N-[2-(2-Methy1-7,8-dihydro-6H-indeno(5,4-d][1,3]ox
azo]-8- y1)ethylipropionamide  9  Pacemic
N-i2-(2-methv1-7,8-dihydro-6H-indeno[5,4-
d][1,3]oxazol-8-yflethyllpropionamide (96 mg, 0.353
mmol) was 12 fractionated by high performance liquid
chromatography (instrument: Prep LC 2000 (manufactured
by Nihon Waters K.K.), column: CHIRALPAX AS (50 haLD x
500 mml, manufactured. by Daicel Chemical Industries,
Ltd.), mobile phase:
hexane/ethanol/diethylamine-94/6/0.1, flow rate: 60
mLimin, column tamperature: 30C, sample concentration:
1.61. mg/mI,, injection weight: 48 mg), A fraction
containing an optically active compound having a
shorter retention time under the hove-mentioned high
performance liquid chromatography conditions was
concentrated. The concentrate was re-dissolved in
ethanol, and 26 concentrated to dryness. Hexane was
added again, and the mixture was concentrated to
dryness to give the title compound (46 rag, 99.996ee).
Enantiomer excess (ea) was measured by high
Performance liquid chromatography (column: CHI3ALPAK
AS (4.6 mmID x 250 =I, manufactured by Daicel Chemical
Industries, 22 Ltd.), mobile phase:
hexanelethanol/diethylamine-95/5/0.1, flow
WO2OO7/148808PCUTP20077/062645 rate: 0.5 mL/min,
column temperature: 30C, sample concentration.: 0.52
ma/mL (hexane/ethanol), injection volume: 10 pi).
1H-NMR (CDC13) 6: 1.16 (3H, L- J- 7.6 Hz), 1.70 - 1%96
(21{, m), 2.13 - 2.51 (4H, m), 2.63 (311, s), 2,88 -
3.15 (211, m), 3.28 .5 3.56 (311, m), 5.54 (111, brs),
7.14 (111, d, J - 7.7 Hz), 7.44 (111, d, J- 7.7 Hz),
melting point: 129 131C (recrystallized from
hexane/ethyl acetate), MS (E31+): 273 (M+H), m [a]c20:
-48.8 (c 0...55, methanol), Elemental analysis: for
Cl6H20/4202 Calcd. (%): C, 70.56; H, 7.40; N, 10.29 



Found (%): C, 70.40; H, 7,39; N, 10,34. Example 16 M-
R) -N- [2- 2 -Flethy 1-7,8-dihydro- 6H-indeno11,3] ox
a zol-8- yi)ethyllpropionamide 0 pckH IL 'Cr-/
By a method similar to Example 15, ranemic
N-12-(2-methy1-
7,8-dihydro-6H-indeno[5,4-d][1,3]oxazol-8-yflethyl]pro
pionalidde (96 mg, 0.353 mmol) was fractionated by
high performance liquid chromatography :(instrument:
Prep LC 2000 (manufactured by Nihon Waters K.K.),
column; CHIFAIPAX AS (50 mmID x 500 =LT manufactured
by Daicel Chemical Industries, Ltd.), mobile phase:
nexanelethano1/diethy1.amine-94/6/0.1, flow rate: 60
mL/min, column tempe,atuie. 30C, sample concentration:
1.61. mg/mL, injection weight: 48 mg). An optically
active compound (45 mg, 99.7%ee) having a longer
retention time under the above-mentioned high
performance liquid chromatography conditions was
obtained_ Enantiomer excess (cc) was measured by high
so performance liquid chromatography (column: CHIRAL
EAK AS (4%6 mmID x 230 mrI, manufactured by Daicel
Chemical Industries,  WO 2007/148808PC11JP20071062645
Ltd.), mobile phase:
hexane/ethanol/diethylamine=95/5/0.1, flow rate: 0,5
ml,/man, column tempolatdre. 30C, sample
concentration: 0.62 mg/ml, (hexane/ethanol), injection
volume: 10 1.1.1,). H-NYIR (CDC13) 8: 1.16 (3H, t, J =
7.6 Hx), 1.70 - 1.98 (211, m), 2.15- 2.51 (411, m),
2,63 (311, a), 2.88 - 3.15 (2R, m), 3.28 - 3.56 (39,
m), 5.54 (1H, Ors), 7.14 (111, d, J = 7.7 Hz), 7.44
(111, d, J = 7.7 Hz), melting point: 1.2.9 - 131C
(recrystallized from hexane/ethyl acetate), 1.0 MS
(E314.): 273 (M+H), [a]02p: +48,2' (c 0.550,
methanol), Elemental analysis: for 0I61-120b1.202
Calcd. (%): C, 70.56; H, 7.40; N, 10.29 



Found. (c.fl: C, 70.30; H, 7.37; N, 10.31. 15 Example
lj
N-{2-[2-(4-Pheny1buty1)-7,8-dihydro-611-indeno[5,4-d][
1,3]oxazol8-vi]ethyllacetamide  0 \ ,-0r N N '.>
N-f2-[2-(4-Phenylbuty1)-6,7-d1hydro-8H-indeno[5,4-.
d][1,3]oxazol-8-vlidene]ethyllacetamide (32.5 mg,
0,0868 mmol) was dissolved in methanol (0.87 mL), a
10% palladium--carbon powder (6 mg) was added, and the
mixture was stirred at room temperature for 24 hr
under a hydrogen atmosphere. The catalyst was filtered
off using celite, and. the filtrate was concentrated
under reduced pressure. The residue was purified by
silica gel column chromatography (ethyl acetate) to
give the title compound (29.8 mg, yield 91%),  H-NMR
(CDC13) 5: 1.79 - 2.01 (611, m), 1.97 (311, a), 2.16 -
2.32 (111, in), 2.36 - 2.50 (IH, m), 2.69 (2H, t, J =
7.6 Hz), 2.90 - x 3.13 (411, m), 3.26 - 3.39 (11-1,
m), 3.41 - 3.54 (2H, m), 5.52
MI:0201M48N08PCTU1'2O07/062645  (1H, brs), 7.12 - 7.22
(4H, m), 7.23 - 7.51 (21-1, m), 7.46 (1H, d, 5- 8.0
Hz), MS (EST+): 377 (M+14). Example 18 N-{2.- [2-
(4-Phenylbutyl) -7, 8-dihydro-6H-indeno[5,4-d]
[1,3]oxazol8-yllethyllpropionamide    



N-(2-[2-(4-Phenyibuty1)-6,7-dihydro-BH-indeno[5,4-
d][1,3]oxazol-8-ylideneiethylpropionamide (35.7 mg,
0.0919 mmol) was dissolved in methanol (0.92 ML), a
10% palladium--carbon powder (7 mg) was added, and the
mixture was stirred at room terperature for 10 hr
under a. hydrogen atmosphere. The catalyst was
filtered off using celite, and the filtrate was
concentrated under reduced pressure. The residue was
purified is by silica gel column chromatography (ethyl
acetatelhexane=33/67) to give the title compound (32.2
mg, yield 67%). 11-1-NER (CDT13) 8: 1.15 (311, t,- 7.6
Hz), 1.71 - 2.00 (6H, m), 2.13 -2.30 (3H, m), 2.34 -
2.52 (1H, m), 2.69 (2H, t, S = 7.6 Hz); 2.89 - 3.15
(4H, m.), 3.27 - 3.41 (IH, m), 3.42 - 3.55 (2H, 2e.2
m), 5.51 (1H, brs), 7.11 - 7.21 (411, m), 7.23 - 7.31
(211, m), 7.46 (111, d, J - 8.0 Hz), MS (ESI+): 391
(M+H). Example 19 N-1:2-
(2-Methy1-7,8-dihydro-6H-indeno [5,4-d] [1,3]
thiazol-6- yi) ethyl] acetamide NH
N-[2-(2-Methy1-6,7-dihydro-8H-indeno[5,4-d][1,31thiazo
l-8- ylidene)ethyl]acetemide (61.0 mg, 0.224 mmol) was
dissolved in  WO 2007/148805ECTLIP20071062645 methanol
(3 mL), a 10% palladium-carbon powder (10 mg) was
added, and the mixture was stirred at room t=perature
for 15 hr under a hydrogen atmosphere. The catalyst
was filtered off using celite, and the filtrate was
concentrated under reduced 3- pressure. The residue
was purified by sill,- gel. column chromatography
(ethyl acetate/methano1-100/0-95/5) to give the title
compound (49.6 mg, yield 81%). 1H-NMR (CDC13) 8: 1,60
- 1.80 (1H, m), 1.84 - 2.06 (4H, m), 2.14 - 2.30 (1H,
in), 2.34 - 2.51 (111, m), 2.82 (314, s), 2.88 - 3.18
10(214, m), 3.24 - 3.51 (314, m), 5.62 (113, brs),
7,30 (113, d, J = 8.2 Hz), 7,76 (114, d, J = 8.2 Hz),
MS (LSD.): 275 (M+H).  Example 20
(5)-N7[2-(2-Methy1-7,8-dihydro-6H-indeno[5,4-d][1,3]th
iazol-8- is yflethyljacetamide 



Racemic N-[2-(2-methy1-7,8-dihvdro-6H-indeno[5,4-
d][1,31thiazol-8-yi)ethyljacetamide (1.00 g) was
fractionated by high performance liquid chromatography
(instrument: Prep LC 2000 (manufactured by Nihon
Waters K,K.), column: CHIRAL:PAK AD (50 min x 500
qviL, manufactured by Daicel Chemical Industries,
Ltd.), mobile phase: hexane/ethanol-90/10, flow rate:
80 ml/min, column temperature: 30*C, sample
concentration.: 10 mg/mL (hexane/ethano1-90/10),
injection weight: 500 mg x 2), A 25 fraction
containing an optically active compound having a
shorter retention time under the above-mentioned high
performance liquid chromatography conditions was
concentrated to give the title compound (504 mg,
99.9%ee). Enantiomer excess (cc) was measured by high
performance liquid chromatography .* (column:
CHIPALFAK AD (4.6 mall) x 250 mi,L, manufactured by
Daicel Chemical Industries, Ltd.), mobile phase:  W 0
2 0 711 4 8 0 8P CIA)? 2 007/ 2 645
hexane/ethano190/10, flow rate: 1.0 mi/min, column
terrperature: 30C, sample concentration: 0.25 mg/mi
(hexane/ethanol.-90M), injection volume: 10 1AL) .
h-NMfl (LLA..3) 5: 1.60 - 1.90 (1H, m), 1.39 - 2.06
(111, m), 1.94. 5 (3H, s), 2.14 - 2.29 (1H, m), 2.35 -
2,51 (IN, m), 2.83 (3H, s), 2.91 - 3.19 (211, m), 3,24
- 3.52 (3H, m), 5.44 (IH, bra), 7.31 (111, d, J = 8.1
Hz), 7,77 (IN, d, J8.1 Hz), melting point: 116 - 117C
(recrystallized from hexane/ethyl acetate), io MS
(ESI+): 275 (MH), [a]ljw: -133.0' (c 0.4490,
methanol), Elemental analysis: for C.151114N2OS Calcd.
(%): C, 65,66; H, 6.61; N, 10.21 Found (%): C, 65.73;
H, 6.76; N, 10.10. Example 21
(R)-N-[2-(2-Methy1-7,8-dihydro-6H-indeno[5,4-d][1,3]th
iazol-8- yflethyllaceteride 



0 N' iP ;1\        Facemic
N-[2-(2-methy1-7.8-dihydro-6H-indeno[5,4-
d][1,31thiaxo1-8-yi)ethvliacetamdde (1.00 g) was
fractionated by high performance liquid chromatography
(instrument:. Prep LC 2000  (manufactured by Nihon
Waters K.K,), column: CHIRALPAK AD (50 mmID x 500 mmL,
manufactured by Daicel Chemical Industries, Ltd.),
mobile phase: hexanelethano1=90/10, flow rate: 80
mL/min, $5 column temperature: 30C, sample
concentration! 10 mg/mi (hexane/ethanol-90/10),
injection weight: 500 mg x 2). A fraction containing
an optically active compound having a longer retention
time under the above-mentioned high performance liquid
chromatography conditions was concentrated to give the
title compound (492 mg, 99.9%ee). Enantiomer excess
(cc) was measured by high performance liquid
chromatography (column: CHIRALPAR AD
Mfl7,114M08PCTLIP2007/062645  (4.6 mmID x 250 mmL,
manufactured by Daicel Chemical Industries, Ltd-),
mobile phase: hexane/ethanol-90/10, flow rate: 1.0
midmin, column temperature: 30C, sample concentration:
0.25 mg/mL (hexane/ethanol--90/10), injection volume:
10  H-NMR(CDC13)8:1.67 - 1.80(IH, m),1.85 - 2.06(1H,
m),1.95 (3H, s),2,12 - 2.30 (1H, m),2.35-- 2,51(1H,
m), 2.83(3H,s), 2.91 -3.18(2H,m), 3.24 



- 3.52(3H,m),5.46 (IH, bra),7.31 (IN, d,J- 8.1 Hz),
7.77 (IH,d,J = 8.1 Hz),   melting point: 115 - 116C
(recrystallized from hexane/ethyl acetate), MS
(ESIA-): 275 (M+I-1), [a]nm: +136.5' (c 0.5035,
methanol), Elemental analysis; for c15H1g,T2os Calcd.
(%): C, 65.66; H, 6.61; N, 10.21 .a= Found (%)i C,
65.69; H, 6.77.; N, 10.19, Example 22
N-[2-(2-Ethy1-7,6-dihydro
H-indeno[5,4-d][1,3loxazol-8- yl)ethyljacetamide
N-43-[2-(Acety1arino)ethyl]-4-hydroxy-2,3-dihydro-1Hin
den-5-vilpropanamide (86.5 mg, 0.305 mmol) and
pyridinium ptoluenesulfonate (15.3 mg, 0,061 mmol)
were heated under reflux in xylene (3.1 mr,) for 2.5
hr. The solvent was evaporated under reduced pressure,
and the residue was purified by silica gel column
chromatography (ethyl acetate/hexane=50/50-*100/0) to 



dive the title compound (69.8 mg, yield 84%).
H-NMA(CuC13)8:1.46(3H,t,J = 7,7 Hz),1.71 - 1.96(2H,m),
1.98(3H,s),2.20- 2.34(1H,m),2.36- 2.51(1H,m),2.96 (2H,
g,3 = 7.7 Hz),2,96 - 3.15 (2H, m), 3.28 -3.41(111,m),
3.42 - 3.57(2H,m),5,54 (1H, bra), 7.15 (LH, d,J- 8.0
Hz), 7'46 (1H,d,J - 8.0 Hz),    



wo2mrnAsmPCTRP20071062645 melting point: 76 - 78C
(recrystallized from hexane/ethyl acetate), MS
(ESI-i-)z 273 (M4-5),: Elemental analysis: forCHNo
15-20-2 -2 Calcd. (%): C, 70.56; H, 7.40; N, 10,29
Found (%): C, 70.25; H, 7.35; N, 10.33. Example 23
N-12-12-(Hydroxvmethy1)-7,8-dihydro-61-1-indeno[5,4-d]
fi,3]oxazo1- 8-yijethyllacetamide  11        To a
solution of
N-(2-(2-[(benzyloxy)methy1]-7,8-dihydr065-indeno[5,4-d
][1,3]oxazol-8-y1}ethyl)acetamide (50.0 mg, 0.131
mmol) in methanol (1 El) was added a 10%
palladium-carbon powder (100 mg), and the mixture was
stirred at 50C for 24 hr under a g hydrogen
atmosphere. The catalyst was filtered off, and the
filtrate was concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (methanol/ethyl acetate-0/100-45/95)
and recrystallized (ethyl acetate/hexane) to give the
title compound (19.0 mg, yield 53%). 'H-NNE.(CDC13)
8:1.30- 1.97(2H,m),1.99(3H,s), 2.08 - 2,25 (IH, 



m), 2.36 - 2.51(15, m),2.91-3.16(25,m), 3.33 - 3.61
(45, m), 4.90 (25,d,J 5.5 Hz),5.57(15,brs), 7.19
(IH,d, J = 8.0 Hz), 7.50(15,d, J8.0 Hz),    melting
point: 132 - 134C (ethyl acetate/hexane), 



27 MS (EST.): 275 (M+5), Elemental analysis: for
C15518N203 Calcd. (96): C, 65.68 H, 6.615 N, 10.21
Found (%): C, 65.54; H, 6.63; N, 10.11. Example 24 30
N-{2-(2-Isopropyl-7,8-dihydr0-6H-inden0[5,4-d]r1,3]oxa
mol-8- y1)ethyl]acetamide  WO
20071148803PCTAIP2007/062645  (Acetylar
(118 mg, 0.369 mmol) and pyridinium p-toluenestdionate
(18.5 mg, 0.074 rmol) were heated 5 under reflux in
xylene (3.7 mI) for 5 hr. The solvent was evaporated
under reduced pressure, and the residue was purified
by silica gel column chromatography (methanol/ethyl.
acetates:0/100-410/90) to give the title compound (60
mg, yield. 57%). o 'H-Nma (0:0013) 8: 1.46 (211, m),
1.98 (3H, s), 2.86 - 3.61 (6H, m), 5.73 (1H, bra),
7.14 (1H, di 3 - 8.2 Hz), 7.47 (111, d, J = 8.2 Hz),
MS (EST.+): 287 (M+H). 15 Example 25
N-12-[2-(Trifluoromethyl)-7,8-dihydro-6H-indeno[5,
d][1,3]oxsx,o1-8-yliethyi}acetamide 0 rag
N-i3-12-(Acetylamino)ethy1]-4-hydroxy-2,3-dihydro-1H- 



20 inden-5-y1}-2,2,2-trifluoroacetamide (27.8 mg,
0.0842 mmol) and pyridinium p-toluenesulfonate (4.2
mg, 0.0168 mmol) were heated under reflux in xylene (1
mi) for 5 hr. The solvent was evaporated under reduced
pressure, and the residue was purified by silica gel.
column chromatography (ethyl
acetate/hexane-50/50-*100/0) to give the title
compound (17.2 mg, yield 65%). 1H-NMA (CDC13) 3:1.72
-1,68 (1H, m),158 - 2.01 (1H, m),2.00 (311,s),2.26 -
2.41 (111,m), 2.43 - 2.57 (1H,m), 2.94 - 3.21    171  



WO 2007/148MPCTLIP2007/062645  (2H, m), 3.31 - 3.64
(3H, m), 5,57 (1H, brs), 7.33 (111, d, 0- 8.2 Hz),
7.66 (1H, d, 0- 8.2 Hz), melting- point: 114 - 116C
(recrystallized from hexane/ethyl acetate), MS (ESI+):
313 (M+H) - Exapple 26 N- [ 2- [2- (4-Hydrxybutyl)
-7,8-dihydro-6H-indeno [5,4- d] [1,31 oxazol.-8-yl]
ethyllacetamide /KThf HON,H        To a solution of
N-(2-t2-[4- (benzyloxy)buty1]-7,8-dihvdro6H-indemo
[5,4-d] [I, 3 ] oxazol-B-yllethyl) acetaH (79.0 mg,
0.196 mmol) in 'Methanol (2 ml,) was added a 10%
palladiumcarbon powder (160 mg), and the mixture was
stirred at. room. temperature for 6 hr under a
hydrogen atmosphere. The catalyst was filtered off, 15
and the filtrate was concentrated under reduced.
pressure. The residue was purified by silica gel
column chromatography (methanol /ethyl
acetate-0/100-4,5/95) to give the title compound.
(50,0 mg,yield 81%) 1H-NMR(01)013)5:1.67-
2,08(9H,m),2,122.30(11,m),2.33 - 2.51(1H,m), 2.89
-3.15(4H,m.),3.25-3.58 (3H, m), 



3,69 (21-1,t,3-6.3 Hz), 5.61(1H,brs),7.15(IH,d, 0= 8.0
Hz), 7,45(11-i,d,3- 8.0 F7),1-1d,-1/23-1(1H),     MS
(ES-14): 317 (M+H) . Exaapia 27 N- 2- [2- (
3-Hydroxybutyl -7,8-dihydro-6H-indeno [5,4d] [1,3]
oxazo1-8-vIlethyllacetamide 0 1.1 H0- NH N- / 



WO 2007/148808PCTIJP2007/062645          To a.
solution of
N-(2-2-[3-(benzyloxv)buty11-7,8-dihydro6H-indeno[5,4-d
][1,3]oxazol-8-yflethyl)acetamide (155 mg, 0.381 mmol)
in methanol (4 rill) was added a 10% palladium-carbon
powder (300 mg), and the mixture was stirred at 5000
for 4 hr under a 4 hydroQen atmosphere. The catalyst
was filtered off, and the filtrate was concentrated
under reduced pressure. The residue was purified by
silica gel column chromatography (methanol/ethyl
acetate=0/100-*5/95) to give the title compound (101
mg, yield. 84%). Jo 1H-NMR (00013) 8: 1_22 - 1.29 (3E,
m), 1.65 - 2.29 (9H, m), 2.32 - 2.49 (1H, m), 2.86 -
3.15 (4H, m), 3.24 - 3.60 (3M, m), 3.79 - 4.04 (1H,
m), 5.64 (III, brS), 7.14 (111, d, J = 8.0 Hz), 7.44
(1E, d, J - 8.0 Hz), MS (ESI-F): 317 (M+H). Example 29
N-f2-(2-(3-0xobuty1)-7,8-dihydro-6H-indeno[5,4-d][1,3]
oxazel-8- yljethyll-acetamide 0 N1  A suspension of
N-(2-[2-(3-hydroxybuty1)-7,8-dihydro-6M- ...W
indeno[5,4-d][1,3]oxazol-8-1i]ethyl2acetam14e (72.0
mg, 0.228 mmol), 4A molecular sieves (72 mg),
4-methylmorpholine N-oxide (66.8 mg, 0.570 mmol) and
tetra-n-propylammonium perruthenate(VII) (8.0 mg,
0.0228 mmol) in acetonitrile (3 nitc) was stirred at
room temperature for 2 hr. To the reaction mixture was
added water and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine
and dried over anhydrous sodium sulfate. The solvent
was evaporated under reduced pressure, and the residue
was purified by silica gel column chromatography
(methanol/ethyl acetate,-0/100-*5/95) and
recrystallized (ethyl acetate/hexane) to give the
title compound (22.2 mg, yield 31%).  WO 2007/148808



PCTLI22007/062645 1H-NNR.(CDCi3) 8:1.72 - 1.96 (2H,in)
,1.98 (3H, a), 2.17 - 2.33 (4H, m) , 2.35 2.48 (1H,
m), 2.88- 3.13 (4H, m), 3.15 - 3.23 



(2H, m), 3.25 - 3.37 (1H, m), 3.41 - 3.57 (2H, m),
5.63 (1H,  bra), 7,14 (1H, d, J = 8,2 Hz), 7.40- 7.45
(1H, m), melting point: 111 - 11.2C (ethyl
acetate/hexane), MS (ESI+): 315 (M+H), Flemental
analysis: for 0:8E2214203 Calcd, (%): C, 68.77; H,
7.05; N, 8,91 Found (%): C, 68.66; H, 7.04; N, 8.92. X
Example 29 N- [2- ( 2 -Cy-clopropy1-7,8 -dihydro-
6H-indeno(1,3] c.)xa z ol -8- vi) ethyl] acetamide < k
N, 



N-13-12-(Acetylarcdno)ethyli-4-hydroxy-2,3-dibydro-11.
1- 15 inden-5-yfloyc1opropanecarboxamide (119 mg,
0.369 mmol) and pyridinium p-toluenesulfonate (18.5
mg, 0.074 mmol) were heated under reflux in xylene
(3.7 mi) for 5 hr. The solvent was evaporated under
reduced pressure, and the residue was purified by
silica gel column chromatography (methanol/ethyl
acetate-07100-*10/90) to give the title compound (73
mg, yield 70%). 1H-NMR (CDC13) 6: 1.10 - 1.20 (2H, m),
1.21 - 1.29 (2H, m), 1.69 - 1.93 (21i, m), 1,98 (3H,
s), 2.11 - 2.30 (2E, m), 2,31 - 2.49 (IH, m), 2.84 -
3.16 (211, m), 3.25 - 3.57 (3H, m), 5.73 (1E, bra),
7.11 (18.1 d, J = 8.0 H2), 7.38 (111, d, J - 8.0 Hz),
melting point: 92 - 95C (recrystallized from
hexane/ethyl acetate.), MS (RST+): 285 (M+H),
Elemental analysis: for Cv7H20N202 Calcd. (%): C,
71.81; H, 7.09; N, 9,85 Found (%): C, 71,69; H, 7.11;
N, 9,79.  WO 2007!i48808PCTATP20071062645 Exaxtrple 30
N.-- [2- (2-Pheny1-7,8-dihydr0-611-indeno[ 1,31 oxaz
yl ) ethyl] acetamide pci, PT` H 0)
N-(3-[2-(Acetylamino)ethy1J-4-hydroxy-2,3-dihydr6-1Hin
den-5-yi]benzamide (100 mg, 0.257 rmol) and pyridinium
ptoluenesulfenate (12.9 mg, 0.0513 mmol) were heated
under reflux in xylene (5 mi) for 2.5 hr. The solvent
was evaporated under reduced pressure, and the residue
was purified by silica gel M column chromatography
(NH, ethyl aoetate/hexane=30/70->60/40). and
recrystallized (ethyl acetate/diisopropyl ether) to
give the title compound (67.5 mg, yield 82%). (C0C13)
8: 1_76 - 1.97 (211, m), 1.99 (311, s), 2.31 - 2.57
(211, m), 2.92 - 3.18 (211, m), 3.37 - 3.66 (3H, m),
5.59 (1H, Is 'ors), 7.21 (111, d, J - 8.0 Hz), 7.50 -
7.60 (411, m), 8.20 - 8.27 



(2H, .M.), melting point: 124 - 126cC (recrystallized
from ethyl acetateldiisopropyi ether), MS (ES1-1-);
321 (IYI+H), 1y; Elemental analysis: for C220H20N20,74
Calcd- (%): C, 74.98; H, 6.29; N, 8,74 Found (%): C,
74.86; H, 6.26; N, 8.83. Example 31
N-[2-(2-Benzy1-7,8-dihydro-6H-indeno[5,4-d][1,33oxazol
-8- vl)ethyl]acetamide o 4  \ re4" 11:
M/020071148808PeraP2007/062645
N-f3-[2-(Acety1amino)ethy1.]-4-hydroxy-2,3-dihydro-1H-
/.67 inden-5-yIj-2-phenylacetamide (29,0 mg, 0.0823
mmol)and pyridinium p-toluenesulfonate (4,1 mg, 0.0164
mmol) were heated under reflux in xylene(2 (EL) for
2.5 hr.The solvent was evaporated under reduced
pressure and the residue was purified by silica gel
odium. chromatography (NH, ethyl  acetate/hexane;
-30/70-*S0/40) yield 28%). to give the title compound
(7.7 mg, 



1H-NMR(COC12)8:1.73-- 1.91 (211, m),1.93(311,s),2.07 -
2.21 Id (111"m),2.35-2.49(111,m), 2,87
-3.14(211,m),3.14 - 3.30  (111,m),3.37-3.52(2H,m),
4,27 (211,s),5.45(111,bus), 7,15  (111,d,j
-8.0Hz),7.26-7,40(511,m),7.47(111,d,J = 8.0  Hz),   



MS (ES14-): 335 (.q+H). PT, Example 32 N- 2- f 2-
(2-Phenviethyl ) -7,8- dihvdro-6H-indeno [5,4-d] [1,3]
oxa zol8-y1 ethyl } acetamide 0
N-A3-[2-(Acetylamine)ethy1]-4-hydroxy-2,3-dihydro-1H-
20, inden-5-y1}-3-phenylpropanamide (72.5 mg, 0.1.98
mmol) and pyridinium p-toluenesulfonate (12.4 mg,
0.0493 mmol) were heated under reflux in xylene (5
mIJ) for 2.5 hr. The solvent was evaporated under
reduced pressure anci the residue was purified by
silica gel column chromatography (NH, ethyl
acetateihexane=30/70-60/40) and recrystallized (ethyl
acetate/diisopropyl ether) to give the title compound
(19.8 mg, yield 29%). h-NI4R(CJX...13) 1.69 - 1.96
(2H, m),1.98(3H,s), 2.15 -2.31 (IH, m), 2.35 - 2.50
(111, m), 



2.88 -3.15(211, m), 3.16 - 3.39 (511, m), 3.39 - 3.54
(2H, m), 5.49 (111,bra), 7.16 (111,d,J = 8,0 Hz), 7.20
- 7.35 (511, m), 7.47 (IH,d,J 



8.0 Hz),  WO 2007/14880S melting point; 85 - 87cC
(recrystallized from ethyl acetateldiisopropyl ether),
MS (ESI+): 349 (M+H), Elemental analysis: for
C.22112,1N20' Calcd. (%): C, 75.83; H, 6.94; N, 8.04.
Found (%): C, 75.54; H, 6.93; N, 8.10. Example 33
N-{2-[2-(3-Phenylpropy1)-7,8-dihydro-6H-indeno[5,4-
d][1,3]oxazol-8-yilethyl}acetamide 0 I \ r 9 K IH
N-f3-[2.-(Acetylamino)ethyl]-4-hydroxy-2,3-dihydro-18-
inden-5-y11-4-ohenylbutanandde (90.0 mg, 0.237 mmol)
and pyridinium p-toluenesulfonate (11.9 mg, 0.0475
mmol) were heated under reflux in xylene (5 mL) for
2.5 hr. The solvent was evaporated under reduced
pressure and the residue was purified by silica gel
column chromatography (NH, ethyl
acetateihezene-30/70-460/40) and recrystallized (ethyl
acetateldiisopropyl ether) to give the title
comb,.:und (70.9 mg, yield 63%). 1H-NMR (00013) 8;
1.70 - 1.94 (2H, m), 1.96 (3H, s), 2.16-- 2.33 (314,
m), 2.35 - 2.50 (1H, m), 2.77 (2H, t, J = 7.4 Hz),
2.89 - 3.13 (4H, m), 3.27 - 3.55 (314, m), 5.53 (18,
brs), 7.15 (18, d, J = 8,0 Hz), 7.17 - 7.35 (514, m),
7.46 (18, d, J8.0 Hz), malting point; 95 - 97QC
(recrystallized from ethyl acetate/diisopropyl ether),
MS (ESIf): 363 Elemental analysis: for CnH20:1202
Calcd. (%)C, 76.21; 2, 7.23; N, Found (%): C, 76.08;
H, 7.20; N, 



30 Example 34  1141)2O071148808PCT/JP20071062645 N- (
2 --; 2-- r. (Benzyloxy)3r,ethyll-7,8-di hydrn
--61-1-indeno [5,4- d] [1,3] oxazol-a-y). } ethyl)
Er-et-amide
N-{3.-[2-(Acetvlamino)ethv1]-4-hydroxy-2,3-dihydro-1Ei
nden-5-y11-2-(banzyloxy)acetaride (280 mg, 0.732 mmol)
and pyridinium p-toluenesulfonate (36.5 ms.-T, 0.146
kamol) were heated under reflux in xylene (15 nI) for
2.5 hr, The solvent was evaporated under reduced
pressure and the residue was purified by silica gel
column chromatography (NB, ethyl o
acetate/hexane=30/70-*60/40) to give the title
compound (62.8 mg, yield 23%). 15-NM9. (CDC1q) Sz 1.75
- 1.94 (25, m), 1.95 (35, s). 2.20 - 2,34 (1H, m),
2.37 - 2.51 (IH, m), 2.93- 3.15 (25, m), 3.24 - 3.38
(15, m), 3.41 - 3.58 (2H, m), 4.70 (25, s), 4,78 (2H,
s), 5.52 (15, 'ors), 7.21 (15, d, J8.0 Hz), 7.28 -
7.42 (55, m), 7.54 (15, d, J = 8.0 Hz), MS (EST.+):
365 (M+5), Example 35
N-(2-A2-[4-(Benzyloxy)baty1]-7,8-dihydro-6H-indeno[5 o
d][1,31oxazol-8-yilethyl)acetamide 0
N-(3-[2-(Acetylemino)ethyl]-4-hydroxy-2,3-dihydro-1H-
inden-5-y11-5-(benzvioxy)pentanamide (100 rG, 0.235
ICMIC..) and pyr4Ainium p-toluenesulfonate (11.8 mg,
0.0471 mmol) J.,Fore heated under reflux in xylene (5
mL) for 2.5 hr. The solvent was evaporated under
reduced pressure and the residue was purified- ,
silica gel column chromatography (NH, ethyl  WO
2007/148N08 



PCT1IP20071062645 acetate/hexane-30 mg, yield 91%). )
60/40) to give the title compound (87.0 1H--N
MR(CDC13) 1.70 - 1.93 (411,m),1.93 -2.07(SH, m),2.18
- 2.32 (1H, m), 2.35 - 2.51 (1H, in), 2.89 - 3.14
(41-1, n), 3.24 - 3_39 (IH, m), 3.40 - 3.58 (41-I, m),
4.50 (21-1, a), 5.55 (11-1, bra), 7.14 (IN, d, J =-8.0
Hz), 7.22 - 7.38 (5H, m), 7.45 (1H, dd, J 8.0, 0.8
Hz), MS (ESI4-): 407 (M+H). Example 36 10
N-(2-I-2-[3-(Benzyloxy)buty1]-7,8-dihydro-6H-inden
5,4- d] [1,3]oxazol-8-v1)ethyl)acetamide 0
N-I3-[2-(Acetylaminn)ethy1]-4-:hydroxy-2,3-dihydro-1H-



inden*y1}-4-(benzyloxy)pentanamide (210 ma, 0.495 :0i)
and pyridinium p-toluenesulfcnate (24.8 mg, 0.0991
mmol) were heated under reflux in xylene (10 m1) for
14 hr. The solvent was evaporated under reduced
pressure and the residue was purified by silica gel
column chromatography (NH, ethyl
scetate/hexane=30/70-*60/40) to give the title
compound (162 mg, yield 81%). .111-NMH(CDCIa)8:
.1.2d,J6,0 Hz),1.66 -2.00(5H,m), 2.01 - 2.32 (311, m),
2.33 - 2.49(l14m),2,87 -3.16(41-1,in), 3.19 - 3.56
(311, m), 3.62-3.74(111,m),4.42 (IN,dd,J = 11.6, 5.2
Hz),4.59 (IH,dd,J = 11.65.7 Hz), 5.56(1H, bra), 7.14
(1H,d, 



8.0 Hz),7.18-7.34(SH,m), 7,45(111, d, J  WO
20071148808PCTU220071062645
N-I3-[2-(2\oetv1amino)ethyl]-4-hydroxy-2,3-dihydro-lHi
uden-5-ylI-5-pyridin-2-ylpentanamide (37.7 mg, 0.0953
mmol) and pyridinium p-toluenesulfonate (4.8 mg,
0.0191 mmol) were heated under reflux in xylene (1
ml.,) for 1.5 hr. The solvent was evaporated under
reduced pressare, washed with saturated aqueous sodium
hydrogencarbonate solution and saturated brine and
dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel column chromatograohv (NH,
ethyl acetate/hexane=30/70-4,80/20) to give the title
compound .(20.9 mg, yield 58%). 1HNMR-(C6t12) 8:1.74-
2,02 (6E,m),1.96(3H,s), 2.18 - 2.33 (1H, m), 2.35 -
2.51(1E, m), 2.81 - 3.14(6H, m), 3.25- 3.40- 



(1H, m), 3,40  -.3.56 (2E,m), 5.94(IH, hrs), 7.06 -
7..19 (3H, m), 7.44 (1H, d, J = 6.0 Hz), 7.58(1H, td,J
7.7,1.9Hz), 6,42 -6.53(1E, 



m),        MS (ESI+): 378 (M+H). Exi.Imple 38
H-I2-(2-Methoxy-7,8-dihydro-6E-indeno[5,4-d][1,3]oxa
o1-8- yl) ethyl] acetamid,-
N-[2-(6-Amino-7-hydroxy-2,3-dihydro-111-inden-1-
.y1)ethyl]acetamide hydrochloride (100 mg, 0.369 nmcl)
and tetramethoxymethane (1.51 mg, 1.11 mini) were
heated under ref lux ag in tetrahydrofuran (3.7 ri).
for 2 hr. The reaction solution was diluted with ethyl
acetate and saturated aqueous sodium hydrogencarbonate
solution, washed with saturated brine and dried over
anhydrous sodium sulfate. The solvent was evaporated
WO 2007/148808 under reduced pressure, and the residue
wa?:pur gel column chromatography. (ethyl
acetate/methanol= to give the title compound (58.4
mg,:yield-58%). PCT/SP2007/062645 ee by silica
100/0-*95/51 AH-HMR(CCC.13)'3:1.72 - 1.94 



(211, mr,1,98 (311, s) 2.13 - 2.29 (1H, m),2:31 - 2.48
(IH,m), 2.85 - 3.12 (211, m), 3.23 - 3.37 (1H,
14),3.37- 3.55 (211,m), 4.21(31,a), 5:-57 bra),7.09



(1H,d, .g-48O Hz), 7.29(1H, d,Lipc,8.0Hz),     melting
point:- 126 - 128C (reorystalized from ethyl acetate),
MS (ES14.):,275 Elemental amalYsis:,for CI5HuM20
Calcd, (%): C, 65.681.H,.6.61; N, 10,21 Found (%) : C,
65.50 H,, 6.48; N, 10.22. Nxample S9 N-(2- [2- (Meth
,hio ) -7, 8-dihyd 0-6Hrindeno [5,4-d] [1,xazb1-6-
N-[2-(2-Mercapto-7,7aHydro-6H1j.indeno[5,4-d][1,3)o
%01- 8-yl)ethylTacetamide (108.mg, 6.391.amibi)
wa:dissolved in N,11- dimethylfozmami4c (-4:1111,),
iodornethane (48-6 411,-0_782 mraol).and potassium
c&rbonate (59.4 mg,-0.430 mmol) were added, and the
mixture was stirreq.at room temperature atoi 15 min.
The :reaction saintly:1:1*as diluted with-diethyl
ether, washed. with saturated agueonS sodium
hydrogencarbonate solution and saturated brine and
dried over anhydrous sodium. sulfate. The solvent was
evaporated underreduced pressure.,. and the residue
was pl./rifled by silica gel column chromatography
(ethyl acetatelhexane-50/50-).100/0) to give :the
title compound (81,2 mg, yield 72%), . 1H-NMR(crica,)-
5:1.72 - 1.94 (2H, 



m),1.98 .(311, 5), 2.16 - 2.34 (111,m),2.35 - 2.49
(111,m), 2.76 (3H,s), 2.88 - .13 (211,10,    181     



114)2071148803PCIMP20071062645 3.27 - 3,54 (311, m),
5.60 (IM, brs), 7.13 (LE, d, J- 6.0 Hz), 7.40 (1H, d,
J - 8.0 Hz), melting point: 115 - 117C (recrysta"ized
from hexane/ethyl acetate), 5 MS (E81-4-): 291 (M+H),
Elemental analysis: for C1.5H-025 Calcd. (50: C,
62.04; H, 6.25; N, 9.65 Found (50: C, 61.80; H, 6.16;
N, 9.49, Example 40 m
N-(2-[2-(Dimethy1amino)-7,8-dihydr0-6B-indeno[5,4-d][1
,3]ozazol- 8-yijethyflacetamide 9 ,r NH
N-[2-(6-Amino-V-hydroxy-2,3-dihydro-1H-inden-1-
yl)ethyflacetamide hydrochloride (100 mg, 0.369 mmol)
was zs suspended in dichlorbmethane (3.7 riL),
triethylamine (51.5 0.369 scaml) was added at room
temperature, and the mixture was stirred for 15 min.
Thereto was added dichloromethylenedimethylimdium
chloride (59.9 m(4, 0.369 _morn and the mixture was
heated under reflux for 1 hr. To the reaction solution
was added saturated aqueous cinrlium hydrogencarbonate
solution. The mixture was diluted with ethyl acetate,
washed with saturated brine and dried over anhydrous
sodium sulfate. The solvent was evaporated under
reduced pressure, and the residue was purified by
silica gel column 25 chromatography (ethyl
acetate/methanol-100/0-490/10) to give the title
compound (7.4 mg, yield. 7%). 111-NMR (CDC13) 8: 1.73
- 1.92 (2H, m), 1.96 (3H, s), 2.11 - 2.26 (1H, m),
2.30 - 2.45 (1H, m), 2.81 - 3.10 (2H, m), 3,20 (6H,
s), 3.27 - 3.55 (3H, m), 5.50 (1 H, brs), 7.00 (111,
d, J 8.0 Hz), 7,16d, J8,0 Hz), 



MS (ESI+): 268 (M+H).  MION07/1*N08PCMP20071062645
Example 41
2.-Methy1-2-1[2-(2-methyl-7,8-dihydro-6H-indeno15,4-
d][1,3]oxazol-8-yliethyl]aminol-2-oxoethvl acetate 0 H
4
2-(2-Methy1-7,8-dihydro-6H-indeno[5,4-d][1,3]oxazda-8-
yl)ethanamine hydrochloride (150 mg, 0.593 mnol) and
triethylamine (166 pi, 1.19 mmol) were dissolved in
tetrahydrofuran (5 ml,), 2-ohloro-:L-methv1-2-oxoethyl
acetate (108 mg, 0.712 mmol) was added, and the
mixture was stirred at 10 room temperature for 30 min.
The solvent was evaporated under reduced pressure, and
the residue was purified by silica gel column.
chromatography (ethyl acetatelhexanc-70/30-*100/0) to
give the title compound (78,4 mg,
H-NMA(01)013)6:1.47(3H,d,J = 152,11-2.16(311,m);
2..18-2.32(111, yield 40%). 6,9 Hz),1-73 -1.99(2H,m),
m),2.342.51(IH,m), 2,63 (311,s),2.88-3;16(211, m),
3.27-3.59(311,m), 5.08 



5.28 (1H,m),6.25(111,brs), 7.15 (111,d,J - 8.0 Hz),
7.44 (111, d,J= 8.0H2.),     MS (ESI+): 331 (M+H).
Example 42 2-Hydroxy-N- [2- (2-methy1-7,
8-dihydro-6H-indeno 15,4- d] [1,3] oxazol-8-y1) ethyl]
propanamide 0 -0e-' H T Oh 1 To a solution of
1-methv1-2-f[2-(2-me.thy1-7,8-dihydro-6H- 26-
indeno15,4-d][1,31oxazo1-8-yl)ethyl]aminol-2-oxcethyl
acetate (70 mg, 0.212 mmol) in tetrahydrofuran (2 ml,)
was added IN aqueous sodium hydroxide solution (2
mi:), and the mixture was stirred at room temperature
for 2 hr. The solvent was 



WO 2007/14S808PCTUP2007/062645 evaporated under
reduced pressure. The residue was diluted with ethyl
acetate, washed with saturated brine and dried over
anhydrous sodium sulfate. The solvent was evaporated
under reduced pressure, and the residue was purified
by silica gel ff column chromatography (methanol/ethyl
acetate) to give the title compound (52.4 mg,yield
86%).  1H-NMR(CDC13)3:1,44 (3H, dd, J 6.7, 3.7Hz),
1.73 - 1.99  (2H,m),2.21 - 2.52 (3H, m),2.63(3E,
s),2,88 - 3.16(2H,m),  3.30- 3.60(3H,m), 4.15 



- 4.31 (1H, 6.60(IN,brs),7.14 10 (1H,d,k7.7 -8.0Hz),
7.43 (Ii-I,d, J = 8.0 Hz),   MS (E31+) 289 (M+H).
Example 43 N-[2-(2-Methy1-7,8-dihydro-6H-indeno[5,4-d]
[1,3]oxazol-8- vi)ethyl]cyclopropaneoarboxamide 0 SC ,
rN N3.H
2-(2-Methy1-7,8-dihydro-6H-indeno[5,4-d][1,3]oxazol-8-
yl)ethanamine hydrochloride (100 mg, 0,396 mmol) and
triethylamine (111 pi., 0.792 mmol) were dissolved in
tetrahvdrofuran (4 iii), oyclopropanecarbony chloride
(43.1 20 0.475 mmol) was added under ice-ccolina, and
the mixture was stirred for 15 min. To the reaction
solution was added saturated aqueous sodium
hydrogencarbonate solution, and the solvent was
evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=40/60-80/20) to give the title compound
(47.6 mg, yield 42%). 'H-NEAR (CDC13) 8 0.65 - 0.77
(2H, m), 0.90 - 1.02 (2H, m), 1.23 - 1.36 (1H, m),
1.70 - 1.98 (2H, m), 2.21 - 2.50 (2H, m), 2.63 (3H,
s), 2,88 - 3.15 (2H, m), 3.30 - 3.59 (3H, m), 5.68
(IN, brs), 7.15 (1H, d, J - 8.0 Hz), 7.44 (1E, d, 3-
8.0 Hz),  



W02007/148808PCIA1,2007/0626,15 melting point: 134 -
137C. (recrystallized from hexane/ethyl. acetate), MS
(ESI+): 285 (M+H), Elemental analysis: for
C17E-1201.4202 F Calcd. (%): C, 71.61; H. 7.09; N,
9.85 Found (%): C, 71,55; H, 7.07; N, 9.64. Example 44
N- [2- (2-Methy1-7,8-dihydro-6H-indeno [5,4-d] [1,3]
oxa zol-8- yi) ethyl] benzamide 0 y
2-(2-Methy1-7,8-dihydro-6H-1ndeno[5,4-d][1,3]oxazol-8y
l)ethanaMine hydrochloride (100 mg, 0,396 mmol) and
triethylamine (111 p.L, 0.792 wmol) were dissolved in
tetrahydroturan (4 ml), benzoyi chloride (55-1 pi,
0.475 mmol) 15 was added under ice-cooling, and the
mixture was stirred for 15 win. To the reaction
solution was added saturated aqueous sodium
hydrogencarbonate solution, and the solvent was
evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl 20
acetate/hexane=20/80-*60/40) to give the title
compound (55.6 mg, yield 44%). 11-1-NMR (C5C13) 5:
1.86 - 2.05 (2H, m), 2.28 - 2.56 (2H, m), 2.61 (3H,
s), 2.89 - 3.17 (2H, m), 3.47 - 3.64 (2H, m), 3.65 -
3.80 (1H, m), 6.25 (1H, brs), 7.16 (1H, d, J = 6_0
Hz), 7-36 - 7.54 (4H, m), 7.66 - 7,78 (2H, m), melting
point: 73 - 76C (recrystallized from hexane/ethyl.
acetate), MS (EST+): 321 (M+H). Example 43 30
2,2,2-Trifluoro-N- [2- (2-wethy1-7,8-dihydro-6H-indeno
[5,4- d] [1,3] oxazol-8-y1) ethyl] acetamide  WO
2007/4S80RPCTO1?2007/062645 0 



2-(2-Methy1-7,8-dihydxo-6H-indeno[5,4-d][1,3]oxazol-8-
yflethanamine hydrochloride (100 rug, 0.396 mmol) and
triethylamine (111 .41, 0.792 mmol) were dissolved in
5 tetrahydrofuran (4 ral,), txifluoroacetic anhydride
(82.1 pTi, 0.594 Imo') was added under ice-cooling,
and the mixture was stirred for 15 min. To the
reaction solution was added saturated aqueous sodium
hydrogencarbonate solution, and the solvent was
evaporated under reduced. pressure. The residue was 10
purified by silica gel column chromatography (ethyl
acetatelhexane=10/90-->30/70) and recrystallized
(bexane/ethyl acetate) to give the title compound
(16.6 mg, yield 13%). is J8.0 Hz), malting point: 104
- 106cr. (recrystallized from hexane/ethyl acetate),
MS (ES14-): 113 (3.4-fH), 20 Example 46
1-Ethy1-3-E2-(2-methy1-7,8-dihvdro-61-I-indeno[5,4-d][
1,31oxazol8-yi)ethyl]urea. 0 N i.H
2-(2-Methy1-7,8-dihydro-63-indeno[5,4-d]
r1,3joxazol-8- 25 yl)ethanardne hydrochloride (156 ma,
0.617 matol) and. triethylamine (86.1 ;IL, 0.617 mmol)
were dissolved in tetrahydroferan (6.2 mil), ethyl
isocyanate (58.6 uL, 0.741 mmol) was added under
ice-cooling, and the mixture was stirred for 15  'WO
2007f14e8OsPC17.1P2007104264S min. The solvent: was
evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (ethyl
acetate) to give the title compound (20.2 mg, yield
11%). 5 B-NMR(LDC_L3)8:1.13(3H,t,J = 7,1 Hz),1.69 -
1.96(2F.,m),
2.20-2,34(1.11,m),2.34-2.51(1H,in),2.63(3H,s),2,88- 



3.13(2H,m),3.14 -3.58(514,m),4.16(IN,-bra),4.31(1H,
brs),7.14(iE,d,J - 8.0 Hz),7.44(IN,d,J = 8.0 Hz),
melting point: 136 - 138G (recrystallized from ethyl
acetate), MS (ESfl): 288 (M+H.). 0 Example 47
N-[2.-(.2-Mercapto-7,8-dihydro-6H-indeno[5,4-d][1,31ox
ezol-Syflethyllacetamide HS0 n zl li '0 14. kiri
L..,..1,..)
N-12-(6-Amino-7-hydroxy-2,3-dihydro-1H-inden-1- 1$
yl)ethyllacetamide hydrochloride (100 mg, 0.369 mr=1.)
and potassium 0-ethyl dithiocarbonate (65.1 mg,0.406
mmol) were heated under reflux in pyridine (1 mi.) for
2 hr. The reaction solution was diluted with ethyl
acetate, washed with iN hydrochloric acid and
saturated brine and dried over anhydrous H24 sodium
sulfate. The solvent was evaporated under reduced
pressure, and the residue was purified by silica gel
column chromatography (ethyl
acetatelmethano1=100/0-3,90/10) to give the title
compound (64.8" mg, yield. 64%), 1H-NMR (DMSO-d)1.42 -
1.60 (IN, m), 1.68 - 1.79 (IN, m), 1.79 (3H, s), 2,13
- 2.37 (2H, m), 2.76 - 3.01 (213, m), 3.10 - 3.20 (2H,
m), 3.34 - 3.45 (1B, m), 7.00 (1H, d, Ci- 7.7 Hz),
7.13 (1H, d, J - 7.7 Hz), 7.92 (ill, his), hidden
(111), MS (ESI+); 277 (14UJ), Example 48 so
N-f2-(8-Hydroxy-7-isopropy1-2-methyl-7,8-dihydro-6H-in
deno[5,4- d][1,3]oxazol-8-vi)ethyl]acetaadde 



WO 20071E48808PCIMP2807/062645 0 n Ho K. NIH / ;K
To a solution of (8-hydroxy-7-isopropy1-2-methyl-7,8-
dihydro-6H-indeno[5,4-dl[1,3]oxazol-8-yl)acetonitrile
(584 rad, 2.16 mmol) in ethanol (11 mL) were added
Raney cobalt (5.84 q) s and 2M ammonia/ethanol
solution (11 ml.), and the mixture was stirred at room
temperature for 24 hr under a hydrogen. atmosphere.
The catalyst was filtered off using celite, and the
filtrate was concentrated under reduced pressure. The
residue was dissolved in tetrahydrofnran (11 ml),
triethylamine (82.9 iv 141,, 0.594 mmol) and acetic
anhydride (51.0 pT, 0.540 mmol) were added under
ice-cooling, and the mixture was stirred for 5 min. To
the reaction, solution was added saturated aqueous
sodium hvdrogencarbonate solution, and the solvent was
evaporated under reduced pressure! The residue was
purified by silica gel column Is chromatography
(methanol/ethyl. acetat-0/100-->10/90) to give the
title compound (132 mg, yield. 19%). 1H-N1'R.(03013)
8:0.80(3H,d,J = 6.6 Hz),1.10(3H,d, J = 6.9 Hz), 1.91
(3B, s),2.10-2.42 (4H, m),2.65(3H,s),2.87- 



2.98 (1H, m), 3.00 - 3.13(1H,ma), 3.21 -3.38(1H,m),
3.39 - 3.54 (1H, ma), 5.90 (1H,brs), 7.12 (1H, d,J
---, 8.0Hz), 7.51   (IH, d, J - 8,0 Hz), hidden (1H),
MS (ESI+): 317 (114-H). Example 49
N-[2-(7-Isopropy1-2-methyl-6H-indeno[5,4-d][1,3]cocazo
l-8- S6 yi)ethyllacetamide 4-'k'c 



To a solution of
N-F2-(8-hydroxy-7-is0pr0pv1-2-methy1-7,8-
dihvdro-6H-inden0[5,4-d][1,3]oxazol-8-v1)ethyllacetami
de (132  WO 2007/148808PCI1JP20071062645 mg, 0.417
wmci) in toluene (4.2 riL) were added
p-toluenesulfonic acid monohydrate ;396 Mg, 2.08
TEK)il and magnesium sulfate (1 g), and the mixture
was stirred at 100e for 1 hr. The reaction solution
was diluted with ethyl acetate, washed with. saturated
5 aqueous sodium hydrogencarbonate solution and
saturated brine and dried over anhydrous sodium.
sulfate. The solvent was evaporated under reduced
pressure, and the residue was purified by silica gel
column chromatography (NH, ethyl
acetateihexane-30/70->100/0) to give the title
compound (76.1 N mg, yield 61%), 1H-NMR (00013) 6:
1.20 (6H, d, J - 6.9 Hz), 1,90 (3H, s), 2.67 (3H, s),
2.97 (2H, t, r = 6.3 Hz), 3,03 - 3.15 (1H,3.46  (2H,
s), 3.55- 3.66 (2H, m), 5.56 (111, brs), 7.35 (1H, d,
CT - 8.0 Hz)', 7,41 (11, d, J = 8.0 Hz), 15 melting
pint 135 - 138C (recrystallized from ethyl
acetate/hexane), MS (E8T4): 299 (M+H), Elemental
analysis: for CI9H2eA202 Calcd.C, 72:46; H, 7.43; N,
9.39 20 Found (%): C, 72.42; H, 7.54; N, 9.41.
Formulation Example 1 (1) Compound obtained in.
Example 110.0 g (2) Lactose60.0 g 25 (3)
Cornstarch35.0 g (4) Gelatin3.0 g (5) Magnesium
stearate2.0 g        A mixture of the compound (10.0
g) obtained in Example I, lactose (60.0 g) and
cornstarch (35.0 g) is granulated using 10 



30 wt% aqueous gelatin solution (30 mL) (3.0 g as
gelatin) by passing a 1 mm mesh sieve, dried. at 40C
and sieved again. The obtained granules are mixed with
magnesium stearate (2.0 g) and the mixture is
compressm,.i. The obtained core tablets are coated
with a sugar coating using an aqueous suspension of
saccharose,  W02007/148808PCTA1P2001/062645 titanium
dioxide, talc and gum arabic. The coated tablets are
glazed with bees wax to give 1000 coated tablets.
Formulation Example 2 (1) Compound obtained in Example
110.0 g 5 (2) Lactose70.0 g (3) cornstarch50.0 q (4)
Soluble starch7.0 g (5) Magnesium stearate3.0 g The
compound (10.0 g) obtained in Example 1 and magnesium
JO stearate (3.0 g) are granulated using aqueous
soluble starch solution (70 mL) (7.0 g as soluble
starch), dried and mixed with lactose (70.0 g) and
cornstarch (50.0 g). The mixture is compressed to give
1000 tablets. IS Experimental Example 1 Melatonin
receptor binding. assay (1) Preparation of CHO-hMel.P3
cells expressing human melatonin 1 receptors
A cONA. fragment (SEG ID NO: 1) encoding full-length
of 20 human melatonin 1 receptors (human MT'
receptors) was incorporated into expression vector
oAFF0-111H (former name pARK01.11F; Biochim Biephys
Acta. Vol. 1219(2), pp. 251-259, 1994) to give plasmid
pAKKO-hMe1R7 for animal cell. expression.
CHO/dhir-cells (ATCC, #CPI-9096) were plated at a.
concentration 25 of 0.3 x 106 cells/dish in a 6 cm
culture dish (Becton Dickinson.), and cultured under
the conditions of 370, 5% CO, for 48 hr. The cells
were transfected with pAKKO-nMeiR7 plasmid DNA  (5
p.g) using Cellphect Transfection Kit (Amersham,
427-926B-01). The transfected cells were cultured in
Dulbecco's modified Eagle 30 medium (EMEM) (Sigma,
#D6046) containing 10% dialyzed FES (Biowest, #S1800),
lx Non-Essential Amino Acid (Invitrogen, #11140-050)
and SO ii,g/mi Gentamycin. (invitrogen, #15750-060),
and the cell line that stably expressed the plasmid
gene was selected. By a receptor binding assay using
2-[125I] 



WO 2007/148808TC1731,2007/0626,45 Iodomelatonin,
CHO-hMelE7 cell line showing specific binding of
2-[125:1] Iodomelatonin was selected from the obtained
clones, (2) Preparation of CHO-hMT2 cells expressing
human melatonin 2 receptors 5A cONA fragment (SEQ It)
NO 2) encoding full-length of human melatonin 2
receptors (human MT2 receptors) was incorporated into
expression vector pCMV-Script (Stratagene, #212220) to
give the plasmid that was pCMV-human. MT2 receptors
expression vector for animal cell expression. CHO-Ki
cells 20 (ATCC, #CCL-61) were plated at the
concentration of 1.5 x 105 cells/cm2 In a 6 well plate
(ASAHI TECHNO GLASS), and cultured under the
conditions of TPC, 5% CO, for 24 hr. For gene
transfection, solution obtained by blending pCMV-haman
MT2 receptors expression vector (1.9 ig),
Lipofectamine Transfection .1.4T Reagent (Invitrogen,
418324-012) (11,3 p.T.J) and Minflmra Essential
Medium. Eagle (MEM) medium (Sigma, M8042) (93.8 p.,),
and reacting. at room temperature for 20 min was added
to the cells per one well. The transfected cells were
cultured in HEM medium containing 10% FES (Life
Technology) and 300 }1g/mL Geneticin (GIBCO, #10131),
and the cell line that stably expressed the plasmid
gene was selected. By a receptor binding assay using.
2-       Iodomelatonin, CHO-hMT2 cell line showing
specific binding of 2-[125il Iodomelatonin was
selected from the obtained clones. (3) Preparation of
cell membrane fraction of CEO cell (CHO- & hMeiR7 and
CRO-hMT2) stably expressing human MT1 and MT2
receptors        CHO-hMeIR7 and CI1O-hMT2 cells were
plated using . Cellfactory (Nunc, 4170009) under the
conditions of 1 a 108 cells/2000 mL/flask. The cells
were grown to confluent, and. recovered by the
following method. As the medium for CHO-hMeIR7 and
CHO-hMT2, HEM a containing 10% PBS and
penicillin/streptomycin was used 300 ng/mL of
geneticin was added to the medium for CBO-hMT2.  WO
2007/148808Pa102007/062645 The medium was discarded,
cells were washed twice with 200    of EDTA/PBS(-),
200 nIl of EDTA/H3S(-) was further added, and the
cells were stood still at room temperature for 20 min
until they were released. The cells were recovered in
four 50 mL tubes (Becton Dickinson, 4352070), and
centrifuged at 1,500 Lyra for 10 min at 4C using a low
spccd cooling centrifuge (Hitachi, C1702). The
supernatant was discarded, the pellets in the four
tubes were suspended in 10 mi of PBS(-), and combined
in one tube (Becton Dickinson, 4352070). The mixture
was further to centrifuged at 1,500 rpm for 10 min at
4Cf and the obtained pellets were suspended in 20 ML
of ice-cooled homogenizing buffer [10 mM NaHCO3, 5 mM
EDTA, Protease inhibitor Complete (Roche), pH 7.4].
The cell suspension was homogenized. 3 times using a
polytrpn homogenizer at 20,000 rpm for 30 sec, The 



15 obtained homogenate was centrifuged (2,000 rpm, 10
min, 4C) using a low speed cooling centrifuge. The
supernatant was recovered in an ultraceutrifugation
tube and ultracentrifuged (40,000 rpm, 60 min, 4C)
using an ultracentrifuge (Beckman, Ic 90K). To the
obtained pellets was added a suspending buffer [50 mM
Tris-H01, 1 mM EDTA, Protease inhibitor Complete
(Roche), pH 7.4], and the pellets were suspended by
pipetting. The protein concentration of this susp=sion
was measured, diluted to 2 mg/ML to give cell membrane
fractions of CBO-hMe1R7 and CHO-hMT2 cells. The
membrane fractions were dispensed to 1.5 ri tubes 25
(EpPendorf, 40030120,086) by 100 aL, preserved in a
freezer (-80C) and used for a binding assay. Protein
was quantified using BOA protein assay kit (Fierce)
with BSA as the standard (4) Preparation of membrane
fraction suspension        Immediately before use, the
membrane fractions of CH0hMelP.7 and urio-IINE2 cells
of the above-mentioned. (3) were diluted 20-fold with
assay buffer (50 mM Tris-HC1, pH 7.7). (5) Preparation
of 2-[1251-] Iodomelatonin solution 2-[125I]
Todomelatonin (4NEX236, PerkinElmer) was diluted with
the assay buffer to 400 pM for MT1 and 1 TiM for MT2,
WO 2007/148808PCT/H20071062645 (6) Binding reaction
The assay buffer (80 p.T.D of the above-mentioned (4.)
was added to each well of a 96-we" plate (type 3363,
Corning). Then, a test. compound (compound solution
diluted with FASO to 200-fold of the final measurement
concentration) was added by 2      2 la. of DMS0 was
added to each well of the total binding control
section, and 100 y.M cold Melatonin solution (Sigma,
diluted with DMS0 to 100 ii.M) was added to each well
of the nonspecific binding control section by 2 yL.
Then, the membrane ig fraction. suspension .(100 M-14
was added. 2-['IJ Todomelatonin solution of the
above-mentioned (5) was added to each well mentioned
above by 20 ML and a binding reaction was carried out
at 25C for 2.5 hr in a micromixer (TAITEC, Bioshaker
M.BR-024). (7) Measurement        Using a cell
harvester. (PerkinELmer), the. binding reaction
mixture in each well of the 96-well plate was
transferred to a treated (immersed in 50 mM Tris, pH
7.7 in advance) filter plate (Unlfllter CF/C,
PerkinElmer) and filtered. After filtration, the plate
was washed 4 times with the assay buffer, and dried in
20 a dryer (42C) for 2 hr or more. 25 }tIJ of a liquid
scintillator (MicroScint 0, PerkinElmer) was added to
each well of the filter plate after drying, and the
luminescence of scintillator was measured by TooCount
(PerkinElmer) for 1 min.        Specific binding is a
value obtained by subtracting nonspecific binding from
the total binding. The binding inhibitory activity of
the test compound is shown by the ratio of the value
obtained by subtracting the measurement value when the
test compound was added from the total binding, to the
specific binding. The compound concentration (ICs o
value) 



3.0 showing 50% of binding inhibitory activity was
calculated from the dose reaction curve. The results
are shown in Table 1.  WO 2071148808 Example compound
3 Table 1 MT' (IC5a"riM) 0,33  MT2 (IC50,nM) 0.37
0.24 PCTIJP2007/962645  4 u as?.   5 0.25 0.29 



0.079 0.43   0.19  0.22   9 0.88 0.31    11 0.15I0.3i
12 0.057  0,13 



13  13  9.6   14 0,130.28   15  0.030  0.049   16  h
6.2    17 0.022  0.091  



1  19  C. 0.28   20  0.038 0.12  21  19 3.5   22 0.36
0.41    29 0.66 0.(5  



38  0.54  0.28  43 0.25  0.77   45  0.095 0.14
From the results of Table 1, it is known that compound
(I) has superior melatonin receptor agonist activity..
Experimental Example 2 In vitro metabolic stability
test (1) Preparation of analysis sample        The
necessary amounts of the analysis samples were
prepared at the following composition ratio. ic Test
compound mixture: 0.1 mol/L phosphate buffer (pH 7.4)
(41      control microsome (manufactured by Genteat,
human lymphoblastoid cell-derived control microsome,
10 mg protein/mi) (8and test compound 0.1 uM methanol
solution (1 pi). Microsome mixed solution: 0.1 mol/L
phosphate buffer (pH 7.4) (9 



15 III), human liver microsome (manufactured by
XENOTECH, H0610, 20 mg protein/mL) (1 pL), and
purified water (20 pi). NADPH production system: 50
mmol/L 3-1ThDPA-(200 itL), 500 natoilL
Giucose-6-phosphate (200 III), 150 unit/ME:
Glucose-6-phosph5tte  W02007110808PCTUP2007/062645
dehydrogenase (200 p1), 0.1 molii MgCl9 (1 mL), and
purified water (2,4 MIA). (2) Reaction test Microsome
mixed solution (30 pi) and NADPH production 5 system
(20 RIO were sequentially dispensed to each well of a
95 well plate (type 3371, corning), and a test
compound mixture (50 pi) was added. Acetonitrile (100
p) was added before start of incubation at 37C or 20
min later to give samples before and after incubation.
These samples were centrifuged (3,000 rpm, 10 a min),
and the supernatant was dispensed to a 96 well plate
by about 100 uL and 2-fold diluted with purified water
(100 pi). 90 p1 thereof was analyzed by HPLC. EPIC
analysis conditions Instrument: Shimadzu LC1Ovp
15Column: CAPCELL PAK, C18 MGII (4.6 x 75 mm, 3 pm)
Mobile phase A: 10 mmol/L mamonium
acetate:acetonitrile -9:1 Mobile phase B: 10 mmol/L
mamonium. acetate:acetonitrile =1:9 20Flow rate: 1
mL/min Column temperature: 40C Detection: UV (250 nm)
Gradient: 



Time (min) Mobile phase B (%) 25025 8.5100 12.5100
19.5125 1725 (termination) so (3) Data analysis and
results Elimination percentage was dotemined from the
difference in the unchanged compound peak areas before
and after the start of the reaction, normalized based
on the reaction time and  WO
201)71148808PCT,QP20071062645 microsane
Concentratiorir and the e.limination rate (Vrairimg)
was calculated. The results are shown in Tal-sie 2.
Table 2          From the results of Table 2, it is
known that compound (1) has superior metabolic
stability.         This application is based on
application No. 2006-168513 ic filed in Japan, the
contents of which are incorporated hereinto by
reference.  1. A compound represented by the formula:
wherein R (i) (a) 01_6 alkyl, (b) 02_6 alkenyl, (c)
C2_6 alkynyl, (d) 03_6 cycloalkyl or (e) C6.14 aryl,
each of which optionally has 1 to 5 substituents
selected from snhstituent group A, 40 (ii) amino
optionalry having 1 or 2 substituents selected from
(a) C1-6 alkyl, (b) C7_6 alkenyl, (c) C2.6 alkynyl,
(d) cycloalkyl and (e) C5-14 aryl, each of which
optionally has 1 to 5 substituents selected from
substituent group A, 



(iii) (1) hydroxy, or (2) (a) C1_6 alkoxy, (b) 02-6
alkenyloxy, 45 (c) C2_6 alkynyloxy, (d) C3-6
cycloalkyloxy or (e) C6-14 aryloxy, each of which
optionally has 1 to 5 suhstituents selected from
substituent group A, or  (iv) a 5- to 14-membered
heterocyclic group containing, besides a. carbon atom,
1 to 4 hetero atoms of one or two kinds 2Q' selected
from a nitrogen atom, an oxygen atom and a sulfur
atom, which optionally has 1 to 5 substituents
selected from substituent group B; R5 is  (i) a
hydrogen atom, (ii) a halogen atom,  (iii) (a) 0i_6
alkyl, (b) 02-6    alkenyl, (c) C2 alkynyl, (d) C3_6
cycloalkyl or (e) C6_14 aryl, each of which optionally
has 1 to 5 substituents selected from substituent
group A,   (iv) amino optionally having 1 or 2
substituents selected from      C1_6 alkyl, (b) C2_6
alkeny 1, (c) C2_6 alkynyl, (d) C13_6 cycloalkyl and
(e) C6_14 aryl, each of which optionally has I to 5
substituents selected from suhstituent group A,  (v)
(1) hydroxy, or (2) (a) C1_6 alkoxy, (h) C26
alkenyloxy, (c) (72-(5 alkYnYloxY, (d) C.3_6
cycloalkyloxy or (e) C6-14 aryloxy, each of which
optionally has 1 to 5 substituents selected from
substituent group A, or  (vi) (1) mercapto, or (2) (a)
C1_6 alkylthio, (b) C2_6 10 alkenyithio, (d) C2_6
alkynylthio, (d) C3_6 cycloalkylthio or (e) C6_14
aryithio, each of which optionally has 1 to 5
stibstituents selected from substituent group AT R6 iS
(i) a hydrogen atom or 15 (ii) (a) C1_6 alkyl, (b)
C2_6 alkenyl, (c) C2_6 alkynyl, (d) C3_6 cycloalkyl or
(e) C6_16 aryl, each of which optionally has 1 to 5
substituents selected from substituent group A; X is
an oxygen atom or a sulfur atom; m is 0, 1 or 2; 20
ring A is a 5-membered ring optionally haying 1 or 2
substituents selected from a halogen atom, (ii) (a)
C1_6 alkyl, (b) C2_& alkenyl, (c) 



alkynyl, (d) r      cycloalkyl or (e) C6_14 aryl, each
of which optionally has 1 to 25 5 substituents
selected from substituent group A,  (iii) amino
optionally having 1 or 2 substituents selected from
(a) C1_6 alkyl, (b) C2_6 alkenyl, (c) C2_6 alkynyl,
(d) C3-6 cycloalkyl and (e) C6.-14 aryl, each of which
optionally has 1 to 5 substituents selected from
substituent group A, 30 (iv) (1) hydroxy, or (2) (a)
C1_6 alkoxy, (b) C2_6 alkenyloxy, (c) C2_6
alkylIV1OXV, (d) C3-6 cycloalkyloxy or (e) C6-14
arliaoxY, each of which optionally has 1 to 5
substituents selected from substituent group A,  (v)
(1) mercapto, or (2) (a) C1-6 lkylthio, (b) C2-6
alkenyithio, (d) C2-6 alkynyithio, (d) 03_6
cycloalkyithio or (e) 0E-14 aryithio, each of which
optionally has 1 to 5 substituents selected from
substituent group A, and 5 Nrij a 5- to 14-membered
heterocyclic group containing, besides a carbon atom,
1 to 4 hetero atoms of one or two kinds selected from
a. nitrogen atom, an oxygen atom and a sulfur atom,
which optionally has 1 to R substituents selected from
substituent group B; 10 ring B is a 6-membered ring
optionally having 1 or substituents selected from
(i) a halogen atom,   (ii) (a) 01.6 alkyl, (b) C2_,s
alkenyl, (c) 02_6 alkynyi, (d) C2_6 cycloalkyl or (e)
06-14 aryl, each of which optionally has 1 to 15 5
substituents selected from substituent group A,  (iii)
amino optionally having 1 or 2 substituents selected
from (a) C1_6 alkyl, (b) C2_6 alkenyl, (c) C2-6
alkynyi, (d) cycloalkyl and (e) C6_14 aryl, each of
which optionally has 1 to 5 substituents selected from
suhstituent group A, 20 (iv) (1) hydroxy, or (2) (a)
C1-6 alkoxy, (b) 02-6 alkenY1OXY; (c) C2_6 alkynyloxy,
(d) C2_6 cycloalkyloxy or (e) C6-14 aryloxy, each of
which optionally hasubstituents selected from
substituent group A,  (v) (1) mercapto, or (2) (a)
C1,6 alkyithio, (b) 02-5 25 alkenyithio, (d) 02_6
alkynyithio, (d) 03.6 cycloalkyithio or (e) C6-14
arylthio, each of which optionally has 1 to R
snbstituents selected from substituent group A, and
(vi) a 5- to 14-membered heterocyclic group
containing, besides a carbon atom, 1 to 4 hetero atoms
of one or two kinds $0 selected from a nitrogen atom,
an oxygen atom and a sulfur atom, which optionally has
1 to + substituents selected from substituent group
13; ring C is a 5-membered ring opt gaily having 1 or
2 substituents selected from  



(i) a halogen atom,  (ii) (a) Ca_6 alkyl, (b) C2_6
alkenyl, (c) C2.6 alkynyi, (d) (73.6 cycloalkyl or (e)
C6_14 aryl, each of which optionally has 1 to 5
substituents selected from sulbstituent group A,
(iii) (1) hydroxy, or (2) (a) C1_6 alkoxy, (b) C2_6
alkenyloxy, (c) C2_6 alkynyloxy, (d) CO36
cycloalkyloxy or (e) C6-10 aryloxy, each of which
optionally has 1 to 5 substituents selected from
sulostituent group AL, and  (iv) a 5- to 14-membered
heterocyclic group containing, besides a carbon atom,
1 to 4 hetero atoms of one or two kinds selected from
a nitrogen atom, an oxygen atom and a sulfur atom,
which optionally has 1 to 5 substituents selected from
substituent -group E; and  shows a single bond or a
double bond, or a salt thereof, substituent group ^
(1) halogen atom, (2) nitro, (3) cyano,     (4) C1-6
alkyl optionally having 1 to 5 substituents selected
20 from a halogen atom, nitro, cyano, hydroxy,
optionally halogenated C1-6 alkoxy, amino, mono-C1...6
alkylamino, alkylamino, carboxy, C. alkyl-carbonyl,
C1_6 alkoxy-carbonyl, carbamoyl, mono-C1_6
alkyl-carbamoyl, di-C15 alkyl-carbamoyl,         C6_10
aryl-carbamoyi, C6_10 aryl, C6_10 aryloxy and
optionally 25 halogenated C1_6 alkyl-carbonylamino,
(5) C.6..10 aryl optionally having 1 to 5 substituents
selected from a halogen atom, nitro, cyano, hydroxy,
optionally halogenated C1,6 alkyl, optionally
halogenated C1.6 alkoxy, amino, mono-C1_6
alkylamino,alkylamino, carboxy, ic alkyl-carbonyl,
C1,6 alkoxy-carbonyl, carbamoyl, mono-C1-6
alkylcarbamoyl,alkyl-carbamoya, C6_10 aryl-carbamoyl,
C6_10 aryl, C6-10 aryloxy and optionally halogenated
C1-6 alkylcarbonylamino,    (6) hydroxy,  (7)(7/_3
alkylenedioxy,  (8) alkoxy optionally having 1 to 5
substituents selected from a halogen atom, nitro,
cyano, hydroxy, optionally halogenated. C1.6 alkoxy,
amino, mono-C1_6 alkylamino, alkylamino, carboxy, C1_6
alkyl-carbonyl, c1..6 alkoxy-carbonyl, carbamoyl,
mono-C1_6 alkyl-carbamoyl,alkyl-carbamoyl, CG..10
aryl-carbamoyl, C6_10 aryl, C6..10 aryloxy and
optionally halogenated C1_6 alkyl-carbonylamino,  (9)
CE.10 aryloxy optionally having 1 to 5 substituents
selected from a. halogen atom, nitro, cyan, hydroxy,
optionally halogenated C1.6 alkyl, optionally
halogenated C1_6 alkoxy, amino, mono-C1_5
alkylamino,alkylamino, carboxy, C1_6 alkyl-carbonyl,
C1_6 alkoxy-carbonyl, carbamoyl, mono-c1_6
alkylcarbamoyl,alkyl-carbamoyi, CG.,10 aryl-carbamoyl,
C.6_10 



15 aryl, C6_30 aryloxy and optionally halogenated C1_6
alkylcarbonylamino,  (10) formyloxy or C1_6
alkyl-carbonyloxy optionally having 1 to 5
substituents selected from a halogen atom, nitro,
cyano, hydroxy, optionally halogenated C1_6 alkyl,
optionally 20 halogenated C1_6 alkoxy, amino,
mono-C1_6 alkylamino, alkylamino, carboxy, C1_6
alkyl-carbonyl, C1.6 alkoxy-carbonyi, oarbamoyl,
mono-C1_6 alkyl-carbamoyl,alkyl-carbamoyl,
aryl-carbamoyl, c5_10 aryl, C6_10 aryloxy and
optionally halogenated C1_6 alkyl-carbonylamino, 43
(11) C0 aryl-carbonyloxy optionally having 1 to 5
substituents selected from a halogen atom, nitro,
cyano, hydroxy, optionally halogenated Cl_G alkyl,
optionally halogenated C1_6 alkoxy, amino, mono-C1-5
alkylamino, alkylamino, carboxy, C1..6 alkyl-carbonyl,
C1_6 alkoxy-carbonyl, carbamoyl, mono-C1-6
alkyl-carbamoyl,alkyl-carbamoyi, C6-10 aryl-carbamoyl,
C6_10 aryl, C6_10 aryloxy and optionally halogenated
C1_6 alkyl-carbonylamino, (12) carboxy,   (13) formyl
or CF.6 alkyl-optionally having 1 to 5 su.bstituents
,elected from a halogen atom, nitro, cyano, hydroxy,
optionally halogenated C1.6 alkoxy, amino, mono-C1..5
alkylamino,alkylamino, carboxy, C1_6 alkyl-carbonyl,
C1.6 5 alkoxy-carbonyl, carbamcyl, mono-05
alkyl-carbamoyl, alkyl-carbamoyi, C6.,10
aryl-carbamoyi, C6_10 aryl, C6_10 aryloxy and
optionally halogenated C1.6 alkyl-carbonylamino,  (14)
C6-10 aryl-carbonyl optionally having 1 to 5
substituents selected from a halogen atom, nitro,
cyan, hydroxy, /0 optionally halogenated C1_6 alkyl,
optionally- halogenated C1-5 alkoxy, amino, mono-C1.5
alkylamino,alkylamino, carboxy, C1-6 alkyl-carbonyl,
C1_6 alkoxy-carbonyl, carbamoyl, mono-C1.5
alkyl-carbamoyl,alkyl-carbamoyl, C6_10 aryl-carbamoyl,
C6_10 aryl, C6-10 aryloxy and optionally halogenated
01-6 alkyl- :45: carbonylamino,  (15) Ci..6
alkoxy-carbonyl optionally having 1 to 5 substituents
selected from a halogen atom, nitro, cyano, hydroxy,
optionally halogenated C1_6 alkoxy, amino, mono-C1.45
alkylamino, alkylamino, carboxy, Cl_6 alkyl-carbonyl,
C1-6 alkoxy- 20 carbonyl, carbamoyl, mono-C1.6
alkyl-carbamoyl, di-C1-6 alkyl- carbamoyl, C6_16
aryl-carbamoyl, 06,10 aryl, C6-10 ary_LOXy and
optionally halogenated 01.6 alkyl-carbonylamino,  (16)
C7-12 aralkyloxy-carbonyl optionally having 1 to 5
substituents selected from a halogen atom, nitro,
cyano, 



25 hydroxy, optionally halogenated CI.G alkyl,
optionally halogenated 01-6 alkoxy, amino, mono-C1..5
alkylamino, alkylamino, carboxy, 01_6 alkyl-carbonyl,
C1.6 alkoxy-carbonyl, carbamoya, mono-C1_6
alkyl-carbamoyl,alkyl-carbamoyl, C6-10 aryl-carbamoyl,
06_10 aryl, C6_10 aryloxy and optionally halogenated
01_6 alkyl-carbonylamino,  (17) carbamoyl,  (18)
mono-C1.6 alkyl-carbamoyl optionally having 1 to 5
substituents selected from a. halogen atom, nitro,
cyano, hydroxy, optionally halogenated 01.6 alkoxy,
amino, mono-C1..6 209  alkylamino,alkylamino, carboxy,
C1_6 alkyl-carbonyl, C1-6 alkoxy-carbonyl, carbamoyl,
mono-C1_6 alkyl-carbamoyl, cli -C1 alkyl-carbamoyl,
C:6_16 aryl-carbamoyi, C6_10 aryl, C6_1.0 aryloxy and
optionally halogenated C1_6 alkyl-carbonylamino, ,t;
(19) di-C1.6 alkyl-carbamoyl optionally having I to 5
substituents selected from a halogen atom, nitro,
cyano, hydroxy, optionally halogenated C1_6 alkoxy,
amino, mono-C1_6 alkylamino,alkylamino, carboxy, C1.6
alkyl-carbonyl. C1_6 alkoxy-carbonyl, carbamoyl,
mono-C1_6 alkyl-carbamoyl, 10 alkyl-carbamoyl, C6_10
aryl-carbamoyl, C6_10 aryl, C6_10 aryloxy and
optionally halogenated C1_6 alkyl-carbonylamino, (20)
C6-10 aryl-carbamoyl optionally having 1 to 5
substituents selected from a halogen atom, nitro,
cyano, hydroxy, optionally halogenated C1_, alkyl,
optionally halogenated C1-6 15 alkoxy, amino,
mono-C1_6 alkylamino,alkylamino, carboxy, C1-6
alkyl-carbonyl, c1_6 alkoxy-carbonyl, carbamoyl,
mono-C1_6 alkyl-carbamoyl,alkyl-carbamoyi, C6_10
aryl-carbamoyl, C6-10 aryl, C6_10 aryloxy and
optionally halogenated C1-6 alkylcarbonylamino, 23
(21) amino,  (22) mono-C1_6 alkylamino optionally
having 1 to 5 substituents selected from halogen atom,
nitro, cyano, hydroxy, optionally halogenated 01.6
alkoxy, amino, mono-C1_6 alkylamino, alkvlamino,
carboxy, C1_6 alkylcarbonyl, C1_6 alkoxy-carbonyl, 25
carbamoyl, mono-C1_6 alkyl-carbamoyl,alkyl-carbamoyl,
C6_10 aryl-carbamoya, C6-10 aryl, C6-10 aryloxy and
optionally halogenated C1_6 alkyl-carbonylamino,  (23)
di-C1_6 alkylamino optionally having 1 to 5
substituents 



selected from a halogen atom, nitro, cyano, hydroxy,
30 optionally halogenated C1-6 alkoxy, amino,
mono-C,_E, alkylamino, alkyaamino, carboxy, C1_6
alkyl-carbonyl, C1_6 alkoxy- carbonyl, carbamoyl,
mono-C1_5 alkyl-carbamoyl, carbamoyl, C6_10
aryl-carbamoyl, C..C6_10 aryloxy and optionally
halogenated C1_6- alkyl-carbonylamino, 203   (24) 3-
to 6-membered cyclic amino optionally containing,
besides a carbon atom and one nitrogen atom, 1 to 3
hetero atoms selected from a nitrogen atom, an oxygen
atom and a sulfur atom, which optionally has 1 to 5
substituents selected from a halogen atom, nitro,
cyano, hydroxy, optionally halogenated C1_6 alkyl,
optionally halogenated C1_6 alkoxy, amino, mono-C1_6
alkylamino,alkylamino, carboxy, C1_6 alkyl-carbonyl,
C1_6 alkoxy-carbonyl, carbamoyl, mono-C3"6
alkylcarbamoyl,alkyl-carbamoyl, C6_10 aryl-carbamoyi,
C6-10 10 aryl, C0_10 aryloxy, optionally halogenated
C1_6 alkylcarbonylamino and oxo,    (25) C1-6
alkyl-carbonylamino optionally having 1 to 5
substituents selected from a halogen atom, nitro,
cyano, hydroxy, optionally halogenated C1_, alkoxy,
amino, mono-C1_5 15 alkylamino,alkylamino, carboxy,
C1..1 alkyl-carbonyl,C1_6 alkoxy-carbonyl, carbamoyl,
mono-C1_6 alkyl-carbamoyl, alkyl-carbamoyl, C6-10 '-a
:0" moyi, C6_10 aryl, C10 aryloxy and optionally
halogenated C1_6 alkyl-carbonylamin   (26) 0)(0, 20
(27) 5- or 6-membered heterocyclic group optionally
containing, besides a carbon atom, 1 to 3 hetero atoms
selected from a nitrogen atom, an oxygen atom and a
sulfur atom, which optionally has 1 to 5 substituents
selected from a halogen atom, nitro, cyano, hydroxy,
optionally halogenated C1_6 25 alkyl, optionally
halogenated C1_6 alkoxy, amino, mono-C1_6
alkylamino,alkylamino, carboxy, C1_6 alkyl-carbonyl,  



alkoxy-carbonyl, carbamoyl alkyl-carbamoyl, C6-10
aryl-optionally halogenated 30 (28) mercapto, (29)
C1_0 alkylthio, (30) C0_10 arylthio, (71..6
alkylsulfinyi, (32) C6_10 aryisuifinyl,   (33) C1_6
alkyleulfonyl, (34) C6_10 arylsulfonyl, (35)
sulfamoyl, (36) mono-C1_6 alkylsulfamoyl, and  (37)
di-C1.6 alkylsulfamoyi, substituent group B: (1)
halogen atom, (2) optionally halogenated Ci_6 a (3)
C3-6 cycloalkyl, 10 (4) C2-6 alkynyl, (5) C2_6
alkenyl, (6) C7-12 aralkyl, (7) C6_10 aryl, (8) C1_,5
alkoxy, 15 (9) C6-10 aryloxy, (10) formyl or C1_6
alkyl-carbonyl, 



(11) C6_10 aryl-carbonyl, (12) formyloxy or C1_6
alkyl-caf nyloxy, (13) C6-10 aryl-carbonyloxy, (14)
carboxy, (15) C1_6 alkoxy-carbonyl, (16) C7_12
aralkyloxy-carbonyl, (17) carbamoyl, (18) oxo, 25 (19)
amidino, (20) imino, (21) amino, (22) mono-C1_6
alkylamino, (23) di-C1_6 alkylamino, 30 (24) 3- to
6-menthered cyclic amino optionally containing,
besides a carbon atom and one nitrogen atom, 1 to 3
hetero atoms selected from a nitrogen atom, an oxygen
atom and a sulfur atom, which optionally has 1 to 5
substituents selected from a halogen atom, nitro,
cyano, hydroxy, optionally 205  halogenated C1_6
alkyl, optionally halogenated C1_6 alkoxy, amino,
mono-01_6 alkylamino,alkylamino, carboxy, C1-6
alkyl-carbonyl, C1_6 alkoxy-carbonyl, carbamoyl,
mono-C1..6 alkylcarbamoyl,alkyl-carbamoyl, C6._30
aryl-carbamoyl, r+ 5 aryl, C6_10 aryloxy, optionally
halogenated C1_6 alkylcarbonylamino and oxo,
(25) C1_3 alkylenedioxy, (26) hydroxy, 



(27) nitro, JO (28) cyano, (29) mercapto, (30) sulfa,
(31) suifino, (32) phosphono, 15 (33) sulfamovl (34)
mono-C1_6 alkylsulfamoyl, (35) alkylsulfamoyl, (36)
C1_6 alkylthio, (37) C6_10 arylthio, 20 (38) C1_6
alkylsulfinyl, (39) C6_10 arylsulfinyl, (40) C1_6
alkyisulfonyi, and (41) C6_10 aryisulfonyl. 2. The
compound of claim 1, which is represented by the
formula: 0 R. --XR' 16 N 11_R2 R.4  



1.3,th wherein R- is  (i) a hydrogen atom, (ii) a
halogen atom,   (iii) (a) 01_6 alkyl, (b) C2_6
alkenyl, (C) C2.6 alkyl:y:1,r (d) C3-t5 cycloalkyl or
(e) C6_14 aryl, each of which optionally has 1 to 5 5
substituents selected from substituent group A, or
(iv) a. 5- to 14-membered heterocyclic group
containing, besides a carbon atom, 1 to 4 hetero atoms
of one or two kinds selected from a nitrogen atom, an
oxygen atom and a sulfur atom, which optionally has 1
to 5 substituents selected from 10 substituent group
B; R3 is  (i) a hydrogen atom, (ii) (a) C1_,3 alkyl,
(b) C2_.6 alkenvl, f,, o-; 02-6 alkynyl, (d) C5
cycloalkyl or (e) C6-14 aryl, each of which optionally
has 1 to 5 substituents selected from substituent
group A,  (iii) amino optionally having 1 or 2
substituents selected from (a) C1-6 alkyl, (b) C2-6
alkenyl, (c) C2-6 alkynyl, (d) C3-6 cycloalkyl and (e)
C6-14 aryl, each of which optionally has 1 to 5
substituents selected from suhstituent group A, X (iv)
(1) hydroxy, or (2) (a) Ci_G alkoxy, (b) C2_6
alkenyloxy, (c) C7-6 alkynyloxy, (d) C3_6
cycloalkyloxy or (e) C6_14 arvloxy, each of which
optionally- has 1 to 5 suhstituents selected from
substituent group A, (v) (1) mercapto, or (2) (a) C1.6
alkylthio, (b) C2-6 alkenylthic, (d) C2_6 alkynyithio,
(d) C3-6 cycloalkylthio or C6-16 arylthio, each of
which optionally has 1 to 5 substituents selected from
substituent group A, or  (vi) a 5- to 14-membered
heterocyclic group containing, besides a carbon atom,
1 to 4 hetero atoms of one or two kinds 'SO selected
from a nitrogen atom, an oxygen atom and a sulfur
atom, which optionally has 1 to 5 substituents
selected from substituent group B; R4a and R44) are
the same or different and each is 04 a hydrogen atom,
(ii) a halogen atom, 



(iii) (a) CI_G alkyl, (b) C2_6 alkenyl, (c) 02_6
alkynyl, (d) C3-6 cycloalkyl or (e) C6-16 aryl, each
of which optionally has 1 to 5 substituents selected
from substituent group A,  (iv) amino optionally
having 1 or 2 substituents selected from (a) C1_6
alkyl, (b) C2_6 alkenyl, (c) C2-6 alkynyl, (d) C3_6
cycloalkyl and (e) C6-16 aryl, each of which
optionally has 1 to 5 substituents selected from
substituent group A,       (v) (1) hydroxy, or (2) (a)
C1_6 alkoxy, (b) (72..6 alkenyloxy, (c) C2_6
alkynyloxy, (d) C3_6 cycloalkyloxy or (e) C6-14
aryloxy, each of which optionally has 1 to 5
substituents selected from substituent group A, or
(vi) (1) mercapto, or (2) (a) C1_6 alkylb. or (b) C2-6
alkenyithio, (d) C2_6 alkynylthio, (d) C3_6
cycloalkylthio or (e) C6_14 aryithio, each of which
optionally has 1 to 5 substituents selected from
substituent group A; and other symbols are as defined
in claim 1.    3. The compound of claim 1 or 2, which
is represented by the 9 formula:  wherein R2,R4a and
R4b are as defined in claim 2, and other symbols are
as defined in claim 1. 25 4. The compound of claim 1
or 2, where': R 208   U) C2_6 alkyl optionally having
1 to 5 substituants selected from substituent group A,
(ii) C3_6 cycloalkyl optionally havingsubstituer
selected from substituent group A, or 5 (iii)alkenyi
optionally having 1 to 6 suhstituents selected from
suhstituent group A. 5, The compound of claim 1 or 2,
wherein R is a hydrogen atom     or C1"5 alkyl
optionally having 1 to 5 substituents selected 10 from
substituent group A. 6. The compound of claim 1 or 2,
wherein le is a hydrogen atom or C2-6 alkyl optionally
having 1 to ,; substdtuents selected from substituent
group A. 



15    7. The compound of claim 1, wherein m is 1.
8. The compound of claim 1, wherein ring A is a
5-membered ring optionally having 1 or 2 sUbstituents
selected from 20 (i) a halogen atom,  (ii) (a) (71..6
alkyl,b) C2_6- alkenyl, (c) C2_6 alkyryl, (d) C3_6
cycloalkyl or (e) C6-14 aryl, each of which optionally
has 1 to 5 substituents selected from substituent
group A,  (iii) amino optionally having 1 or 2
substituents selected 25 from (a) C1-6 alkyl, (b) C2_6
alkenyl, (c) C2_6 alkynyl, (d) C3_6 cycloalkyl and (e)
C6_14 aryl, each of which optionally has 1 to 5
substituents selected from substituent group A,  (iv)
(I) hydroxy, or (2) (a) C1_6 alkoxy, (b) C2.1;
alkenyloxy, (c) C2_6 alkynyloxy, (d) C2_6
cycloalkyloxy or (e) C6-14 aryloxy, 50 each of which
optionally has 1 to 5 substituents selected from
substituent group A, and  (v) (mercapto, or (2) (a)
C1.6 alkylth , (b) C2_6 alkenylthio, (d) C2_6
alkynylthio, (d) 03..6 cycloalkylthlo or (e)  selected
from substituent group A. 9. The compound of claim z
wherein R2 is (i) a hydrogen atom, 5 (ii) (a) c1_6
alkyl, (b) C2_6 alkenyl, (c) C2_6 alkynyi, (d) C3-6
cycloalkyl or (e) C6_13 aryl, each of which optionally
has 1 to 5 substituents selected from substituent
group A, or (iii) a 5- to 14-membered heterocyclic
group containing,     besides a carbon atom, 1 to 4
hetero atoms of one or two kinds 10 selected from a
nitrogen atom, an oxygen atom and a ulfur atom, which
optionally has 1 to 5 substituents selected from
substituent group B. 10. The compound of claim 2, w
erein. R3 is 15 (i) a hydrogen atom, 



(ii) C1-6 alkyl optionally having 1 to 5 substituents
selected from suhstituent group A,  (iii) C2-6 alkenyl
optionally having 1 to 5 sunstituents selected from
substituent group A, or 20 (iv) amino optionally
having 1 or 2 substituents selected from (a) C1..6
alkyl, (b) C2-6 alkenyl, (c) C2-6 anynyi, (d) C3-6
cycloalkyl and (e) C6_16 aryl, each of which
optionally has 1 to 5 substituents selected from
substituent group A. 25 11. The compound of claim 2
wherein R4a and reb are the same or different and each
is  (i) a hydrogen atom, (ii) a halogen atom, (iii)
(1) hydroxy, or (2) (a) C1-6 alkoxy, (b) C2-6
alkenyloxy, 30 (c) C2-6 alkynyloxy, (d) C3_6
cycloalkyloxy or (e) C6-14 aryloxy, each of which
optionally has 1 to 5 albstituents selected from
substituent group A, or  (iv) C1-6 alkyl optionally
having 1 to 5 substituents selected from substituent
group A.  12. The compound of claim 2, wherein RI is
(i) C1-6 alkyl optionally having 1 to 5 substdtuents
selected from substituent group A,     (ii) C2_6
cycloalkyl optionally having 1 to 5 substituents 5
selected from substituent group A, or (iii) C2_6
alkenyl optionally having 1 to 5 substituents selected
from substituent group A; R2 is (i) a hydrogen atom 10
(ii) (a) C1-6 alkyl, (b) C'_6 alkenyi, (c) C2-6
alkYlaYle (d) C3-6 cycloalkyl or (e) C5-14 aryl, each
of which optionally has 1 to 5 substituents selected
from substituent group A, or (iii) a 5- to 14-membered
heterocyclic group containing: besides a carbon atom,
1 to 4 hetero atoms of one or two kinds 15 selected
from a nitrogen atom, an oxygen atom and a sulfur
atom, which optionally has 1 to 5 substituents
selected from substituent group B; R3 is (i) a
hydrogen atom, 20 (ii) C1-6 alkyl optionally- having 1
to 5 substituents selected from substituent group A, 



(iii) C2_6 alkenyl optionally having 1 to 5
substituents selected from substituent group A, or
(iv) amino optionally having 1 or 2 substituents
selected from (a) C15 alkyl, (b) C2_5 alkenyl, (c)
C2-6 alkyny(d) C3.6 cycloalkyl and (e) C6_14 aryl,
each of which optionally has 1 5 substituents selected
from substituent group A; Rie and R4b are the same or
different and each is (i) a hydrogen atom, 30 (ii) a
halogen atom, (iii)) hydroxy, or (2) (a) C1-5 alkoxy,
(b2 alkenyloxy,  (c)6 alkyny/oxy, (d) C3-6
cycloalkyloxy or (e) C6-14 aryloxy, each of which
optionally has 1 to 5 substituents selected from
tzubstituent group A, or   (iv) C1_6 alkyl optionally
having I to 5 substituents selected from substituent
group A; R.' is (i) a hydroqen atom or 5 (ii) C:_c
alkyl optionally havinq 1 to 5 substitue ts selected
from substituent groupand P.6 is     (i) a hydrogen
atom or      (ii) C1_6 alkyl optionally having 1 to 5
substituents selected 10 from substituent group A, 13.
The compound of claim 2, wherein R* is C1_6 alkyl
optionally having I. to 5 substituents selected from
substituent group A; R2 is a hydrogen atom; 15 R3 4s
(i) a hydrogen atom or  (ii) C1_6 alkyl optionally
having 1 to 5 substitments selected from substituent
group A; 



R4a and R41) are the same or different and each is 20
(i) a hydrogen atom or (ii) a halogen atom; R.5 is (i)
a hydrogen atcill or               alkyl optionally
having 1 to 5 substituents selected. 25 from
substituent group A; and  is a hydrogen atom. 14. The
compound of claim 1, which is represented by the
formula:  %)-- X pa -- Th- N7R %.H 1 ......),", /
wherein 1V-a is (a) C1_6 alkyl optionally having 1 to
.) substituents selected from C1_6 alkyl-carbonyloxy,
hydroxy and a halogen atom, (b) C.3_6 cyclsalkya, (c)
phenyl or (d) mono- or di-C1-6 alkylamino; R2a is a
hydrogen atom or C1,.6 R2bs a hydrogen atom or
hydroxy; R.3' is (a) a hydrogen atom, (b) C1_6 alkyl
optionally having I to 3 substituents selected from
phenyl, hydroxy, a halogen atom, C1-6 alkyl-carbonyl,
C7_13 aralkyloxy and pyridyl, (c) C3-6 cycloalkyl, (d)
phenyl, (e) C1_6 alkoxy, (f) mercapto, (g) alkylthio
or (h) mono- or di-01_6 alkylamino. 15.
N-[2-(2-Methyl-6,7-dihy- D-SH-indeno[5,4-d3
[1,3]oxazol-8- ylidene)ethyl]acetamide, 



N-[2-(2-methy1-GH-1ndeno[5,4-d] [1,31oxac01-8-
yi)ethyllacetamide,
N-12-(2-methy1-6,7-dihydro-SH-indeno[5,4-d]
[1,3]oxazol-8- ylidene)ethyllpropionamide,
N-f2-[2-(4-phenyibuty1)-6,7-dihydro-SH-indeno[5,4- d1
[1,3]oxazol-8-ylidene]ethyl acetamide,
N-I2-(2-methyl-6,7-dihydro-8H-indeno[5,4-d]
[1,3]thiazol-8- ylidene)ethyl]acetamide,
N-[2-(2-methyl-7,8dihydro-6 -indeno[5,4-d]
[1,3]oxazol-8- yl)ethyl]acetamide,
(R)-N-[2-(2-methyl-7,8-dihydro-6H-indeno[5 4-d] [
3]oxasol-8- 1)ethyljacetamide,
(S)-N-[2-(2-methy1-7,8-dihydro H-indeno(5,4-d]
[1,3]oxazol-8- yllethyl]acetamide,
N-12-(2-methy1-7,6-dihydro-6H-indeno[5
4-d][1,3]oxazol-8- yl)ethyl]propionamide, 5
(P.)-N-[2-(2-methyl-7,8-dihydro-6H ndeno[5,4-d] [1
']oxazol-8- yi]propionamide, N-[2-(2-methy1-7,6-dih
70-6H-indeno[5,4-d] [1,3)oxazol-8-
yl)ethyl]propionamide,
N-(2-(2-methy1-7,6-dih--6H-indeno[5,4-d]
[1,3]thiazol-8- 10 yl)ethyl]acetamide,
(R.)-N-12-(2-methy1-7,8-dihydro-6H-indeno[5,4-d]
[1,3]th zol-8- yflethyl]acetamide,
(S)-N-[2-(2-methyl-7,6-dihydro-6H-indeno[5,4-d]
[1,3]thiazol-6- y11ethyl]acetamide, 15
N-[12-(2-ethyl-7,8-dihydro-6H-tudeno[514-d]
[1,3]oxazol-6- yl)ethyl]acetamide,
(R.)-N-[2-(2-ethy1-7,8-dihydro-6H-indeno[5,4-d)azol-8-
yflethyl]acetamide,
(S)-N-L2-(2-ethy1-7,8-dihydro-6H-indeno[5,4-d] [1
]oxazol-8- 20 yflethyl]acetamide,
N-[2-(2-methoxy-7,8-dihydro-6H-ir lenc[5 -d]
[]oxazol-8- yl)ethyl]acetamide,
(R1-N-[2-(2-methoxy-7,6-dihydro-6H-indeno[5,4-d]
[1,3]oxazol-8- yi)ethyllacetamide, 



25 (5)-N-[2-(2-methoxy-7, -dihydro-614-indeno[5,4-d] [
3]o a 1-6- yi)ethyl]acetamide, or a salt thereof.  16.
(5)-N-[2-(2-Methy1-7, -dihydro-6H-indeno[5,4- d)
[1,3]oxazol-8-yi)ethyl] cetamide, or a salt thereof.
30  17. S1-N-[2-(2-Methy1-7,8-dihydro-6H-indeno[5,4-
d] r1,31oxazol-8-yl)ethyl]propionamide, or a salt
thereof.  18,
N-[2-(2-Methy1-7,8-dinydro-6H-indeno[5,4-d] (1 ]
hiazol-8- yi)ethyllacetamide, or a salt thereof.  19.
(9)-N-[2-(2-Methy1-7,8-dihydro-4H-indeno(5,4- di
[1,3]thiazol-8-yi)ethyl]acetamide, or a salt thereof.
20. N-[2-(2-Methoxy-7,8-dihydro-6H-indeno[5,4-d]
[1,3]oxazol-8- yi)ethyl]acetamide, or a salt thereof.
Ic 21, A pharmaceutical composition comprisinq the
compound of any one of claims I to 20 and a
pharmacologically acceptable carrier.  22. The
pharmaceutical composition of claim 21, which is a
melatonin receptor agonist,  23. The pharmaceutical
composition of claim 21, which is an agent for the
prophylaxis or treatment of sleep disorder. 20 24. The
phairhaceutical composition of claim 21, which is an
agent for the prophylaxis or treatment of depression,
anxiety or bipolar disorder.      25. A compound
represented by the formula: .25  (CH2)m-,, NH  I A FR-
wherein each sycrJo1 is as defined in claim 1, or a
salt thereof.      26. The compound of claim 25, which
is represented by the JOformula:  



wherein R2, R3, R4a and Rm are as defined in claim 2,
and other symbols are as defined in claim 1.  SEQUENCE
LISTING <110> Takeda Pharmaceutical Company Limited
<120> Tricyclic compound and pharmaceutical use
thereof <130> 091062 <150> JP 2006-168518 <151>
2006-06-19 <160> 2 <170> PatentIn version 3.3 <210> 1
<211> 1053 <212> DNA <213> Homo sapiens <400> 1
atgcagggca acggcagcgc gctgcccaac gcctcccagc ccgtgctccg
cggggacggc60 gcgcggccct cgtggctggc gtccgccctg
gcctgcgtcc tcatcttcac catcgtggtg 120 gacatcctgg
gcaacctcct ggtcatcctg tcggtgtatc ggaacaagaa gctcaggaac
180 gcaggaaaca tctttgtggt gagcttagcg gtggcagacc
tggtggtggc catttatccg 240 tacccgttgg tgctgatgtc
gatatttaac aacgggtgga acctgggcta tctgcactgc 300
caagtcagtg ggttcctgat gggcctgagc gtcatcggct ccatattcaa
catcaccggc 360 atcgccatca accgctactg ctacatctgc
cacagtctca agtacgacaa actgtacagc 420 agcaagaact
ccctctgcta cgtgctcctc atatggctcc tgacgctggc ggccgtcctg
480  cccaacctcc gtgcagggac tctccagtac gacccgagga
tctactcgtg caccttcgcc 540 cagtccgtca gctccgccta
caccatcgcc gtggtggttt tccacttcct cgtccccatg 600
atcatagtca tcttctgtta cctgagaata tggatcctgg ttctccaggt
cagacagagg 660 gtgaaacctg accgcaaacc caaactgaaa
ccacaggact tcaggaattt tgtcaccatg 720 tttgtggttt
ttgtectttt tgccatttgc tgggctcctc tgaacttcat tggcctggcc
780 gtggcctctg accccgccag catggtgcct aggatcccag
agtggctgtt tgtggccagt 840 tactacatgg cgtatttcaa
cagctgcctc aatgccatta tatacgggct actgaaccaa 900
aatttcagga aggaatacag gagaattata gtctcgctct gtacagccag
ggtgttcttt 960 gtggacagct ctaacgacgt ggccgatagg
gttaaatgga aaccgtctcc actgatgacc 1020 aacaataatg
tagtaaaggt ggactccgtt taa 1053 <210> 2 <211> 1089
<212> DNA 



<213> Homo sapiens <400> 2 atgtcagaga acggctcctt
cgccaactgc tgcgaggcgg gcgggtgggc agtgcgcccg60
ggctggtcgg gggctggcag cgcgcggccc tccaggaccc ctcgacctcc
ctgggtggct 120 ccagcgctgt ccgcggtgct catcgtcacc
accgccgtgg acgtcgtggg caacctcctg 180 gtgatcctct
ccgtgctcag gaaccgcaag ctccggaacg caggtaattt gttcttggtg
240  agtctggcat tggctgacct ggtggtggcc ttctacccct
acccgctaat cctcgtggcc 300 atcttctatg acggctgggc
cctgggggag gagcactgca aggccagcgc ctttgtgatg 360
ggcctgagcg tcatcggctc tgtcttcaat atcactgcca tcgccattaa
ccgctactgc 420 tacatctgcc acagcatggc ctaccaccga
atctaccggc gctggcacac ccctctgcac 480 atctgcctca
tctggctcct caccgtggtg gccttgctgc ccaacttctt tgtggggtcc
540 ctggagtacg acccacgcat ctattcctgc accttcatcc
agaccgccag cacccagtac 600 acggcggcag tggtggtcat
ccacttcctc ctccctatcg ctgtcgtgtc cttctgctac 660
ctgcgcatct gggtgctggt gcttcaggcc cgcaggaaag ccaagccaga
gagcaggctg 720 tgcctgaagc ccagcgactt gcggagcttt
ctaaccatgt ttgtggtgtt tgtgatcttt 780 gccatctgct
gggctccact taactgcatc ggcctcgctg tggccatcaa cccccaagaa
840 atggctcccc agatccctga ggggctattt gtcactagct
acttactggc ttatttcaac 900 agctgcctga atgccattgt
ctatgggctc ttgaaccaaa acttccgcag ggaatacaag 960
aggatcctct tggccctttg gaacccacgg cactgcattc aagatgcttc
caagggcagc 1020 cacgcggagg ggctgcagag cccagctcca
cccatcattg gtgtgcagca ccaggcagat 1080 gct ctctag 1089 
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