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(57) ABSTRACT 
The present invention provides a novel compound having a 
superior calcium antagonism, in particular, a neuron-selec 
tive calcium antagonism. Namely, it provides a compound 
represented by the following formula, a salt thereof or a 
hydrate of them. 

In the formula, Ar indicates an optionally substituted 5- to 
14-membered aromatic ring etc.; the ring A indicates any 
one ring selected from a piperaZine, a homopiperaZine, a 
piperidine and the like; the ring B indicates an optionally 
substituted C3_l4 hydrocarbon ring etc.; E indicates a single 
bond, a group represented by the formula iCOi, etc.; X 
indicates a single bond, an oxygen atom etc.; Rl indicates a 
hydrogen atom, a halogen atom, a hydroxyl group etc.; and 
D1, D2, W1 and W2 are the same as or different from each 
other and each represents a single bond or an optionally 
substituted Cl_6 alkylene chain. 
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NITROGEN-CONTAINING CYCLIC COMPOUND 
AND PHARMACEUTICAL COMPOSITION 

CONTAINING THE COMPOUND 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a Divisional of co-pending US. 
application Ser. No. 10/855,357 ?led on May 28, 2004, 
Which is a Divisional of US. application Ser. No. 10/169, 
837 ?led Jul. 10, 2002, and for Which priority is claimed 
under 35 U.S.C. § 120; US. application Ser. No. 10/169,837 
is the National Phase of International Application No. PCT/ 
JP01/00288 having an international ?ling date of Jan. 18, 
2001, Which claims priority of Application No. 2000-12176 
?led in Japan on Jan. 20, 2000 under 35 U.S.C. § 119; the 
entire contents of all above are hereby incorporated by 
reference. 

TECHNICAL FIELD 

[0002] The present invention relates to a novel compound 
useful as a calcium antagonist, a salt thereof, a hydrate of 
them, a production process thereof, and a pharmaceutical 
composition thereof; and speci?cally relates to a neuron 
selective calcium antagonist, in particular a novel compound 
having a P/Q-type calcium channel and/or an N-type cal 
cium channel inhibiting activity, etc. 

PRIOR ART 

[0003] In Japan, the number of patients With cerebral 
apoplexy is about 1.4 million or more per year, and the 
medical expenses therefor are estimated to be about tWo 
billion yen. Cerebral apoplexy is the second cause of death 
next to malignant tumor and is the biggest cause for bed 
ridden man often su?fering from severe secondary diseases. 
A key to the treatment of cerebral apoplexy is to deal With 
the acute stage, and the treatment at the acute stage in?u 
ences the life and function prognosis of the patient and 
signi?cantly in?uences secondary diseases. 

[0004] For the purpose of improving blood stream, several 
drugs such as ozagrel sodium (thromboxane synthase inhibi 
tor), argatroban (anti-thrombin agent) as an agent for treat 
ment of chronic arterial occlusion, t-PA (alteplase: tissue 
plasminogen activator Which should be used Within 3 hours 
after the onset) as thrombolytic agent etc. are noW approved 
of, or in oif lavel use. HoWever, the therapy according to a 
conventional medicine is the complicate procedures as 
described in (1) to (6), and cautious judgment by a specialist 
on the basis of enough knowledge and experience has been 
required. Namely, (1) in the case of thrombus-type cerebral 
infarction, respiratory control, blood pressure control and 
blood transfusion control are ?rst conducted. (2) Blood gas 
and blood pressure are periodically measured. (3) At the 
acute stage, reactive high blood pressure is observed, but if 
complications in the heart and kidney are not observed, 
treatment for decreasing blood pressure is not conducted. (4) 
Then, in the early-acute stage case With no loW absorption 
range observed in CT, the thrombus-lytic agent “urokinase” 
is used. (5) In the case Where these agents are not applicable 
or in the case Where 24 hours or more has elapsed after the 
onset, “ozagrel sodium” is administered. Or “argatroban” is 
administered. HoWever, argatroban is not applicable to 
lacuna infarction. (6) To prevent the development of cerebral 
edema, “glycerin” or “mannitol” is administered at a suitable 
dosage. 
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[0005] Further, the therapeutic e?fects of the drugs used 
heretofore are not satisfactory and further there is the danger 
that bleeding is often accompanied by their pharmacological 
e?‘ect. Accordingly, there is the problem that it is dif?cult for 
those except of skilled medical specialists to use these drugs. 

[0006] On the other hand, the folloWing literatures 
describe that compounds having an inhibitory action on N 
type or P/Q type calcium channels can serve as an agent for 
inhibiting the death of neural cells or for protecting cerebral 
neural cells, an agent for treating or improving nervous 
diseases, an agent for treating or improving acute ischemic 
stroke, head trauma, death of neural cells, Alzheimer dis 
ease, cerebral circulatory metabolism disturbance, cerebral 
function disturbance or pain, an anti-spasm agent, an agent 
for treating or improving schizophrenia and an agent for 
preventing, treating or improving migraine, epilepsy, 
maniac-depressive psychosis, neural degenerative diseases 
(Parkinson disease, Alzheimer disease, amyotrophic lateral 
sclerosis, Huntington disease), cerebral ischemia, epilepsy, 
head trauma, AIDS dementia complications, edema, anxiety 
disorder (generalized anxiety disorder) and diabetic neur 
opathy, and as an agent for preventing, treating or improving 
edema, anxiety disorder, schizophrenia, diabetic neuropathy 
and migraine. 

[0007] (1) Acute ischemia stroke: Annj. Rev. Physiol., 52 
543-559, 1990. 

[0008] (2) Head trauma: SCRIP, No. 2203, 24, 1997. 

[0009] (3) Ischemia4death of cerebral neural cells: 
Advances in Pharmacology, 22, 271-297, 1991. 

[0010] (4) Alzheimer disease: Trends in Neuroscience, 16, 
409, 1993. 

[0011] (5) Cerebral circulatory metabolism disturbance: 
Nichiyakurishi, 85, 323-328, 1985. 

[0012] (6) Cerebral function disturbance: Acta Neurol. 
Scand., 78:2, 14-200, 1998. 

[0013] (7) Analgesic: Drug of the Future, 23(2), 152-160, 
1998. 

[0014] (8) Cerebral ischemia, migraine, epilepsy, maniac 
depressive psychosis: Casopis Lekau Ceskych., 130(22 
23), 625-630, 1991. 

[0015] (9) Neural degenerative diseases (Parkinson dis 
ease, Alzheimer disease, amyotrophic lateral sclerosis, 
Huntington disease), cerebral ischemia, epilepsy, head 
trauma, and AIDS dementia complications: Revista de 
Neurologia., 24(134), 1199-1209, 1996. 

[0016] (10) Edema: Brain Research, 776, 140-145, 1997. 

[0017] (11) Anxiety disorder (generalized anxiety disor 
der), schizophrenia: Jyunkanseigyo (Circulation Control), 
14(2), 139-145, 1993. 

[0018] (12) Diabetic neuropathy: Shinkeinaika (Neuro 
logical Medicine), 50, 423-428, 1999. 

[0019] (13) Migraine: Neurology, 50(4), 1105-1110, 1998. 

DISCLOSURE OF THE INVENTION 

[0020] In light of this, the present inventors have inten 
sively studied for investigating a preparation Which has a 
superior e?fect of treatment and amelioration for cerebral 
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acute ischemic stroke for Which no useful preparation is not 
found and has high safety Which does not cause bloodshed 
tendency, focusing on a neuron-selective, potential-depen 
dent calcium channel antagonist Which directly effects on 
neural cell and inhibits the progression of infarction nidus. 
As a result, the present inventors have succeeded in synthe 
siZing a novel nitrogen-containing compound Which is rep 
resented by the formula (I), a salt thereof and a hydrate 
thereof, and further surprisingly have found that these com 
pounds, a salt thereof or a hydrate thereof have the superior 
suppression action of neural cell death and protective action 
of cerebral neuron based on the P/Q type or N-type calcium 
channel antagonism, that cell infarction property and toxic 
ity are remarkably reduced in comparison With a conven 
tional calcium antagonist and that the compound and the like 
are superior in safety, and have completed the present 
invention. 

(1) 
R1 

CN 

[0021] In the formula, Ar is (l) a C6_l4 aromatic hydro 
carbon cyclic group Which may be substituted, (2) a 5- to 
l4-membered aromatic heterocyclic group Which may be 
substituted, (3) a Cl_6 alkyl group substituted With a C(_l4 
aromatic hydrocarbon cyclic group Which may be substi 
tuted or (4) a C1_6 alkyl group substituted With a 5- to 
l4-membered aromatic heterocyclic group Which may be 
substituted; the ring A indicates a piperaZine ring, homopip 
eraZine ring, piperidine ring, homopiperidine ring, pyrroli 
dine ring or diaZabicyclo[2,2,l]heptane ring Which may be 
substituted, respectively; the ring B indicates (l) a C3_l4 
hydrocarbon ring Which may be substituted or (2) a 5- to 
l4-membered heterocyclic ring Which may be substituted; E 
indicates (l) a single bond, a group represented by the 
formula (2) 4COi or (3) iCH(OH)i; X indicates (l) a 
single bond, (2) an oxygen atom, (3) a sulfur atom, (4) a C1_6 
alkylene chain Which may be substituted, a group repre 
sented by (5) the formula iNRZi (Wherein R2 indicates a 
hydrogen atom, or a C1_6 alkyl group, a C3_8 cycloalkyl 
group, a loWer acyl group or a Cl_6 alkylsulfonyl group 
Which may be substituted), (6) 4COi, (7) 4COOi, (8) 
iOOCi, (9) iCONR3i (Wherein R3indicates a hydro 
gen atom or a C1_6 alkyl group Which may be substituted), 
(l0) iNR4COi (Wherein R4 indicates a hydrogen atom or 
a C1_6 alkyl group Which may be substituted), (ll) iSOi, 
(l2) isozi, (l3) iSONRSi (Wherein R5 indicates a 
hydrogen atom or a C1_6 alkyl group Which may be substi 
tuted), (l4) iNR6SOi (Wherein R6 indicates a hydrogen 
atom or a C1_6 alkyl group Which may be substituted), (l5) 
iSO2NR7i (Wherein R7 indicates a hydrogen atom or a 
C alkyl group Which may be substituted), (l6) 

1' . . . 

ibIRSSOZi (Where1n R8 1nd1cates a hydrogen atom or a 
C alkyl group Which may be substituted), (l7) >C=Ni 
Oli9 (Wherein R9 indicates a hydrogen atom or a Cl_6 alkyl 
group Which may be substituted), (l8) iNRlOiW3iOi 
(wherein R10 indicates a hydrogen atom or a Cl_6 alkyl 
group, a C3_8cycloalkyl group, a loWer acyl group or a C1_6 
alkylsulfonyl group Which may be substituted; and W3 
indicates a C1_6 alkylene group Which may be substituted), 
(19) iNH4COiNHi, (20) iNH4CSiNHi, (21) 
iC(=NRl5)NRl6i (wherein R15 and R16 are the same as 

Apr. 20, 2006 

or different from each other and each indicates a hydrogen 
atom, nitrile group, a Cl’6 alkyl group, a C2_6 alkenyl group, 
a C3_8 cycloalkyl group or a C3_8 cycloalkenyl group), (22) 
iNHC(=NH) i, (23) ADiCOiSi, (24) iSiCOi 
Of, (25) ADCOOi, (26) iNHCOOi, (27) 
4OCONHi, (28) 4CO(CH2)mOi (Wherein m indicates 
0 or an integer of l to 6), (29) 4CHOHi or (30) 
4CHOH(CH2)nOi (Wherein n indicates 0 or an integer of 
l to 6); R1 indicates (l) a hydrogen atom, (2) a halogen 
atom, (3) hydroxyl group, (4) a C1_6 alkyl group Which may 
be substituted With one or more groups selected from 
hydroxyl group, a halogen atom and nitrile group, (5) a C2_6 
alkenyl group Which may be substituted With one or more 
groups selected from hydroxyl group, a halogen atom and 
nitrile group, (6) a C2_6 alkynyl group Which may be sub 
stituted With one or more groups selected from hydroxyl 
group, a halogen atom and nitrile group, (7) a C3_8 
cycloalkyl group Which may be substituted With one or more 
groups selected from hydroxyl group, a halogen atom and 
nitrile group, (9) a C1_6 alkoxy-Cl_6 alkyl group, (10) an 
amino-C 76 alkyl group in Which the nitrogen may be substi 
tuted, (‘11) a group represented by the formula 
iN(Rn)Rl2i (wherein R1 and R12 are the same as or 
different from each other and each indicates a hydrogen 
atom or a Cl_6 alkyl group), (12) an aralkyl group, (13) 
morpholinyl group, (14) thiomorpholinyl group, (15) pip 
eridyl group, (16) a pyrrolidinyl group or (17) a piperaZinyl 
group; and D1, D2, W1 and W2 are the same as or different 
from each other and each indicates (l) a single bond or (2) 
a C1_6 alkylene chain Which may be substituted, 

[0022] provided that, in the above de?nition, l-[4-cyano 
5-methyl-4-(2-cyano-5-thienyl)hexyl]-4-[2-(4-?uorophe 
noxy)ethyl]piperaZine; l-[4-cyano-5-methyl-4-(2-cyano-5 
thienyl)hexyl]-4-[2-(3-?uorophenoxy)ethyl]piperaZine; and 
l-[4-cyano-5-methyl-4-(2-thienyl)hexyl]-4-[2-(3-?uo 
rophenoxy)ethyl]piperaZine are excluded. 

[0023] Namely, the ?rst aspect of the present invention is 
l) a compound represented by the above formula (I), a salt 
thereof or a hydrate of them, and further, 2) in the above 
mentioned 1), Ar may be a C6_l4 aromatic hydrocarbon ring 
or 5- to l4-membered aromatic heterocyclic ring, Which may 
be substituted, 3) in the above-mentioned 1), Ar may be a 
thiophene ring or benZene ring, Which may be substituted, 4) 
in the above 1), Ar may be a C6_l4 aromatic hydrocarbon ring 
or 5- to l4-membered aromatic heterocyclic ring, Which may 
be substituted With any one or more groups selected from 
nitrile group and a halogen atom, 5) in the above-mentioned 
1), Ar may be a thiophene ring or a benZene ring Which may 
be substituted With any one or more groups selected from 
nitrile group and a halogen atom, respectively, 6) in the 
above-mentioned l), the ring A may be piperaZine ring, 
homopiperaZine ring or piperidine ring, 7) in the above 
mentioned 1), the ring A may be a piperaZine ring, 8) in the 
above-mentioned l), the ring A may be a piperaZine ring, a 
homopiperaZine ring or a piperidine ring Which may be 
substituted With any one or more groups selected from 
hydroxyl group, a halogen atom, cyano group, a C1_6 alkyl 
group Which may be substituted, a C2_6 alkenyl group Which 
may be substituted, a C2_6 alkynyl group Which may be 
substituted, a Cl_6 alkoxy group Which may be substituted, 
a C2_6 alkenyloxy group Which may be substituted, a C1_6 
alkylcarbonyl group Which may be substituted, a C2_6 alk 
enylcarbonyl group Which may be substituted, a C1_6 alkoxy 
carbonyl group Which may be substituted and a C2_6 alk 
enyloxycarbonyl group Which may be substituted, 9) in the 
above-mentioned l), the ring B may be a C6_l4 aromatic 
hydrocarbon ring or a 5- to l4-membered aromatic hetero 
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cyclic ring Which may be substituted, respectively, 10) in the 
above-mentioned 1), the ring B may be a benzene, a 
thiophene, a pyridine, a 1,4-benZodioxane, an indole, a 
benZothiaZole, a benZoxaZole, a benZimidaZole, a 2-keto-1 
benZimidaZole, a thiaZole, an oxaZole, an isoxaZole, a 1,2, 
4-oxadiaZole, an indanone, a benZofuran, a quinoline, a 
1,2,3,4-tetrahydroquinoline, a naphthalene or a 1,2,3,4-tet 
rahydronaphthalene Which may be substituted, respectively, 
11) in the above-mentioned 1), the ring B may be a C6_l4aro 
matic hydrocarbon ring or a 5- to 14-membered aromatic 
heterocyclic ring Which may be substituted With any one or 
more groups selected from a halogen atom, nitrile group, a 
Cl_6 alkyl group, a loWer acyl group, a Cl_6 alkylsulfonyl 
group and an aralkyl group, respectively, 12) in the above 
mentioned 1), D1 and D2 may be the same as or different 
from each other and each may be (1) a single bond or (2) a 
C1_6 alkylene chain Which may be substituted With any one 
or more groups selected from hydroxyl group, a halogen 
atom, nitrile group, a C1_6 alkyl group, a C2_6 alkenyl group 
and a Cl_6 alkoxy group, 13) in the above-mentioned 1), E 
may be a single bond, 14) in the above-mentioned D1 and D2 
may be a Cl_6 alkylene chain; and E may be a single bond, 
15) in the above-mentioned 1), the partial structure -Dl-E-D 
- may be a Cl_ alkylene group, 16) in the above-mentioned 
1), W1 and W may be the same as or different from each 
other and each may be (1) a single bond or (2) a Cl_6 
alkylene chain Which may be substituted With any one or 
more groups selected from hydroxyl group, a halogen atom, 
nitrile group, a C1_6 alkyoxy group and a C2_6 alkenyloxy 
group, 17) in the above-mentioned 1), W1 may be (1) a 
single bond or (2) a C1_6 alkylene chain Which may be 
substituted With any one or more groups selected from (i) 
nitrile group, (ii) a C1_6 alkyl group Which may be substi 
tuted With any one or more groups selected from a Cl_6 
alkoxy group and a C2_6 alkenyloxy group and (iii) a C2_6 
alkenyl group; and W2 may be a single bond, 18) in the 
above-mentioned 1), W1 and W2 may be the same as or 
different from each other and each may be a Cl_6 alkylene 
chain substituted With any one or more groups selected from 
a Cl_6 alkyl group and a C2_6 alkenyl group, and further the 
above-mentioned C1_6 alkyl group and/or C2_6 alkenyl group 
may be bound together to form a ring or the above-men 
tioned C1_6 alkyl group or C2_6 alkenyl group is bound to the 
ring B or X to form a ring, 19) in the above-mentioned 1), 
X may be (1) a single bond, (2) oxygen atom, a group 
represented by (3) the formula iNRZi (Wherein R2 indi 
cates a hydrogen atom, or a C1_6 alkyl group, a C3_8 
cycloalkyl group, a loWer acyl group or a Cl_ alkylsulfonyl 
group Which may be substituted), (4) iNR OiW3iOi 
(wherein R10 indicates a hydrogen atom, or a Cl_6 alkyl 
group, a C3_8 cycloalkyl group, a loWer acyl group or a C1_6 
alkylsulfonyl group Which may be substituted; and W3 is a 
C1_6 alkylene group Which may be substituted) or (5) 
iNHiSOZi, 20) in the above-mentioned 1), X may be 
(1) oxygen atom, a group represented by (2) the formula 
iNRZi (Wherein R2 indicates a hydrogen atom, or a Cl_6 
alkyl group, a C3_8 cycloalkyl group, a loWer acyl group or 
a Cl_6 alkylsulfonyl group Which may be substituted) or (3) 
iNHiSOZi, 21) in the above-mentioned 1), the partial 
structure iW1iXiW2i may be a Cl_6 alkylene group 
Which may be substituted, 22) in the above-mentioned 1), 
W may be a Cl_6 alkylene chain Which may be substituted; 
W2is a single bond; and X may be oxygen or a group 
represented by the formula iNRZi (Wherein R2 has the 
same meaning as the above-mentioned de?nition), 23) in the 
above-mentioned 22), the substituent of W1 may be any one 
or more groups selected from (1) nitrile group, (2) a C1_6 
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alkyl group Which may be substituted With a C1_6 alkyoxy 
group or a C2_6 alkenyloxy group and (3) a C2_6 alkenyl 
group; and R2 may be a C1_6 alkyl group Which may be 
substituted, 24) in the above-mentioned 1), R1 may be a C1_6 
alkyl group, 25) in the above-mentioned 1), R1 may be 
methyl group, ethyl group, n-propyl group or isopropyl 
group, 26) the compound in the above-mentioned 1) may be 
a compound represented by the formula: 

(11) 

R1 (R14), 

in the formula, R1 has the same meaning as in the above 
de?nition; R13 and R14 are the same as or different from each 
other and each indicates (1) a hydrogen atom, (2) a halogen 
atom, (3) hydroxyl group, (4) mercapto group, (5) a Cl_6 
alkyl group Which may be substituted With any one or more 
groups selected from hydroxyl group and a halogen atom, 
(6) a C1_6 alkoxy group Which may be substituted With any 
one or more groups selected from hydroxyl group, a halogen 
atom and a Cl_6 alkoxycarbonyl group, (7) a nitro group, (8) 
an amino group Which may be substituted, (9) cyano group, 
(10) carboxyl group, (11) a Cl_6 alkoxycarbonyl group, (12) 
a Cl_6 thioalkoxy group, (13) a Cl_6 alkylsulfonyl group, 
(14) a loWer acyl group, (15) a C6_l4 aromatic hydrocarbon 
cyclic group Which may be substituted, (16) a 5- to 14-mem 
bered aromatic heterocyclic group Which may be optionally 
substituted, (17) an aryloxy group or (18) an aralkyloxy 
group, or (19) R13 s themselves or Rl4s themselves may be 
bound together to form (i) an aliphatic ring Which may be 
substituted, (ii) a heterocyclic ring Which may be substituted 
or (iii) an alkylenedioxy group; n indicates 0 or an integer of 
1 to 3; p indicates an integer of 1 to 6; q indicates an integer 
of 1 to 6; and r indicates 0 or an integer of 1 to 5, 

[0024] provided that, in the above de?nition, 1-[4-cyano 
5-methyl-4-(2-cyano-5-thienyl)hexyl]-4-[2-(4-?uorophe 
noxy)ethyl]piperaZine; 1-[4-cyano-5-methyl-4-(2-cyano-5 
thienyl)hexyl]-4-[2-(3-?uorophenoxy)ethyl]piperaZine; and 
1-[4-cyano-5-methyl-4-(2-thienyl)hexyl]-4-[2-(3-?uo 
rophenoxy)ethyl]piperaZine are excluded and 27) the com 
pound in the above-mentioned 1) may be a compound 
represented by the formula: 

in the formula, R1 and R2 have the same meanings as de?ned 
above; R13 and R14 are the same as or different from each 
other and each indicates (1) a hydrogen atom, (2) a halogen 
atom, (3) hydroxyl group, (4) mercapto group, (5) a C1_6 
alkyl group Which may be substituted With any one or more 
groups selected from hydroxyl group and a halogen atom, 
(6) a Cl_6 alkoxy group Which may be substituted With any 
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one or more groups selected from hydroxyl group, a halogen 
atom and a C1_6 alkoxycarbonyl group, (7) nitro group, (8) 
an amino group Which may be substituted, (9) cyano group, 
(10) carboxyl group, (11) a Cl_6 alkoxycarbonyl group, (12) 
a C1_6 thioalkoxy group, (13) a C1_6 alkylsulfonyl group, 
(14) a loWer acyl group, (15) a C6_l4 aromatic hydrocarbon 
cyclic group Which may be substituted, (16) a 5-to 14-mem 
bered aromatic heterocyclic group Which may be substi 
tuted, (17) an aryloxy group or (18) an aralkyloxy group, or 
(19) R13 s themselves or Rl4s themselves may be bound 
together to form (i) an aliphatic ring Which may be substi 
tuted, (ii) a heterocyclic ring Which may be substituted or 
(iii) an alkylenedioxy group; n indicates 0 or an integer of 1 
to 3; p indicates an integer of 1 to 6; q indicates an integer 
of1 to 6; r indicates 0 or an integer of1 to 5, and 28) in the 
above-mentioned 1), the compound may be any one selected 
from 

[0025] 4-[ (4-cyano-5 -methyl-4-phenyl)heXyl]-N- (4-?uo 
rophenyl)-N' - (2 -methylpropyl)- 1 (2H)-pyraZinec arboxy 
imidamide; 

[0026] 1 -isopropyl-4-[4-(1-isobutyl-1H-benZo[d]imida 
Zol-2-yl)piperaZino]-1-phenylbutyl cyanide; 

[0027] 1-[4-cyano-5 -methyl-4-(5 -cyano -2 -thienyl)hexyl] 
4-[2-(3-cyanophenoxy)ethyl]piperaZine; 

[0028] 1-[4-cyano-5 -methyl-4-(2 -thienyl)heXyl]-4-[2-(3 - 
cyanophenoxy)ethyl]piperaZine; 

[0029] 1-[4-cyano-5 -methyl-4-(5 -cyano -2 -thienyl)hexyl] 
4-[3 -(5-cyano-2-thienyl)propyl]piperaZine; 

[003 0] 1-[4-cyano-5 -methyl-4-(3 -thienyl)heXyl]-4-[2-(3 - 
cyanophenoxy)ethyl]piperaZine; 1- {4-cyano-5-methyl-4 
[4-(2-cyano)-thienyl]hexyl } -4 -[2-(3 -cyanophenoxy 
)ethyl ]pip eraZine; 

[003 1] 1-[ (4-cyano-5 -methyl-4-phenyl)hexyl]-4-[(2-ben 
ZoXaZolyl)amino ]piperidine; 

[0032] 1-[4-cyano-4-(5-cyano -2 -thienyl)-5-methylhexyl] 
(3 S) -3 -[N- (2 -cyanoethyl) -N-benZylamino ]pyrrolidine; 

[0033] 1-[4-cyano-4-(5-cyano -2 -thienyl)-5-methylhexyl] 
(3 R)-3-[N- (2 -cyanoethyl) -N-benZylamino ]pyrrolidine; 

[0034] 1-[ (4-cyano-5 -methyl-4-phenyl)heXyl]-4-(ben 
ZothiaZolyl]piperaZine; 

[0035] 1-[ (4-cyano-5 -methyl-4-phenyl)heXyl]-4-[2-(6 
methoXy)benZothi aZolyl]piperaZine; 

[003 6] 1-[ (4-cyano-5 -methyl-4-phenyl)hexyl]-4-(2 -ben 
ZoXaZolyl]piperaZine; 

[0037] 1-[ (4-cyano-5 -methyl-4-phenyl)hexyl]-4-(2 
quinolinyl]piperaZine; 

[0038] 4-[4-(1-methyl-1H-benZo[d]imidaZol-2-yl)-1,4-di 
aZepan-1-yl]-1-isopropyl-1-phenylbutyl cyanide; 

[0039] 4-[4-(1-ethyl-1H-benZo[d]imidaZol-2-yl)-1,4-diaZ 
epan-1-yl]-1-isopropyl-1-phenylbutyl cyanide; ethyl 

[0040] 4-(4 -cyano-5 -methyl-4-phenylhexyl)-1-[2-(4-?uo 
rophenoXy)ethyl ]-2-pip eraZinecarboxyl ate; 

[0041] 1-[(2-oXo-1,2-dihydro-3 -quinolyl)methyl]-4-[(4 
cyano -5 -methyl-4 -phenyl)hexyl ]pip eridine; 
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[0042] 4-[(4-cyano-5 -methyl-4-phenyl)hexyl]-1-{[2 
(methane sulfonylamino )phenyl]methyl }piperaZine; 

[0043] 4-[(4-cyano-5 -methyl-4-phenyl)hexyl]-1-{[2 
(methane sulfonylamino )phenyl]methyl }piperi dine; 

[0044] (S)-3-phenyl-2-amino-propanoic acid 

[0045] {1-[4-cyano-5-methyl-5 -(2 -thionyl)hexyl] 
piperaZinyl }amide; 

[0046] 4-[4-(4-phenylpiperidinyl)piperidinyl]-1-isopro 
pyl- 1 -phenylbutyl cyanide; 

[0047] 4-[4-(4-cyano-4-phenylpiperidinyl)piperidinyl]-1 
isopropyl-1 -phenylbutyl cyanide; and 

[0048] 4-[4-(4-benZylpiperidinyl)piperidinyl]-1-isopro 
pyl- 1 -phenylbutyl cyanide. 

[0049] Further, the second characteristic of the present 
invention is 29) a pharmaceutical composition containing 
the compound represented by the formula: 

(1) 
R1 

CN 

(in the formula, Ar is (1) a C(_l4 aromatic hydrocarbon 
cyclic group Which may be substituted, (2) a 5- to 14-mem 
bered aromatic heterocyclic group Which may be substi 
tuted, (3) a C l_6 alkyl group substituted With a C6_l4 aromatic 
hydrocarbon cyclic group Which may be substituted or (4) a 
C1_6 alkyl group substituted With a 5- to 14-membered 
aromatic heterocyclic group Which may be substituted; the 
ring A indicates a piperaZine ring, a homopiperaZine ring, a 
piperidine ring, a homopiperidine ring, a pyrrolidine ring, a 
diaZabicyclo[2,2,1]heptane ring Which may be substituted, 
respectively; the ring B indicates (1) a C3_l4 hydrocarbon 
ring Which may be substituted or (2) a 5- to 14-membered 
heterocyclic ring Which may be substituted; E indicates (1) 
a single bond, a group represented by (2) the formula 
4COi or (3) iCH(OH)i; X indicates (1) a single bond, 
(2) oxygen atom, (3) sulfur atom, (4) a Cl_6 alkylene chain 
Which may be substituted, a group represented by (5) the 
formula iNRZi (Wherein R2 indicates a hydrogen atom, or 
a C1_6 alkyl group, a C3_8 cycloalkyl group, a loWer acyl 
group or a C1_6 alkylsulfonyl group Which may be substi 
tuted.), (6) 4COi, (7) 4COOi, (8) iOOCi, (9) 
4CONR3i (Wherein R3 indicates a hydrogen atom or a 
Cl’6 alkyl group Which maybe substituted), (10) iNR‘lCOi 
(Wherein R4 indicates a hydrogen atom or a C1_6 alkyl group 
Which may be substituted), (11) iSOi, (12) isozi, 
(13) iSONRSi (Wherein R5 indicates a hydrogen atom or 
a C1_6 alkyl group Which may be substituted), (14) 
iNR6SOi (Wherein R6 indicates a hydrogen atom or a 
Cl’6 alkyl group Which may be substituted), (15) 
iSO2NR7i (Wherein R7 indicates a hydrogen atom or a 
C alkyl group Which may be substituted), (16) 

1'6 

iNRSSOZi (Wherein R8 indicates a hydrogen atom or a 
Cl’6 alkyl group Which may be substituted), (17) >C=Ni 
0R9 (Wherein R9 indicates a hydrogen atom or a C1_6 alkyl 
group Which may be substituted), (18) iNRlOiW3iOi 
(wherein R10 indicates a hydrogen atom, or a C1_6 alkyl 
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group, a C3_8 cycloalkyl group, a lower acyl group or a C1_6 
alkylsulfonyl group Which may be substituted; and W3 
indicates a C1_6 alkylene group Which may be substituted), 
(19) iNH%OiNHi, (20) iNH%SiNHi, (21) 
iC(=NRl5)NRl6i (wherein R15 and R16 are the same as 
or different from each other and each indicates a hydrogen 
atom, nitrile group, a Cl_6 alkyl group, a C2_6 alkenyl group, 
a C3_8 cycloalkyl group or a C3_8 cycloalkenyl group), (22) 
iNHC(=NH)i, (23) ADiCOiSi, (24) iSiCOi 
Of, (25) iOCOOi, (26) iNHCOOi, (27) 
iOCONHi, (28) 4CO(CH2)mOi (Wherein m indicates 
0 or an integer of 1 to 6), (29) 4CHOHi or (30) 
iCHOH(CH2)nOi (Wherein n indicates 0 or an integer of 
1 to 6.); Rlindicates (1) a hydrogen atom, (2) a halogen 
atom, (3) hydroxyl group, (4) a C1_6 alkyl group Which may 
be substituted With one or more groups selected from 

hydroxyl group, a halogen atom and nitrile group, (5) a C2_6 
alkenyl group Which may be substituted With one or more 
groups selected from hydroxyl group, a halogen atom and 
nitrile group, (6) a C2_6 alkynyl group Which may be sub 
stituted With one or more groups selected from hydroxyl 
group, a halogen atom and nitrile group, (7) a C3_8 
cycloalkyl group Which may be substituted With one or more 
groups selected from hydroxyl group, a halogen atom and 
nitrile group, (9) a Cl_6 alkoxy-Cl 6 alkyl group, (10) an 
amino-Cl’6 alkyl group in Which the nitrogen atom may be 
substituted, (11) a group represented by the formula 
iN(Rll)Rl2i (wherein R11 and R12 are the same as or 
di?ferent from each other and each indicates a hydrogen 
atom or a Cl_6 alkyl group), (12) an aralkyl group, (13) 
morpholinyl group, (14) thiomorpholinyl group, (15) pip 
eridyl group, (16) pyrrolidinyl group or (17) piperaZinyl 
group; and D1, D2, W1 and W2are the same as or di?ferent 
from each other and each indicates (1) a single bond or (2) 
a C1_6 alkylene chain Which may be substituted, 

[0050] provided that, in the above de?nition, 1-[4-cyano 
5-methyl-4-(2-cyano-5-thienyl)hexyl]-4-[2-(4-?uorophe 
noxy)ethyl]piperaZine; 1-[4-cyano-5-methyl-4-(2-cyano-5 
thienyl)hexyl]-4-[2-(3 -?uorophenoxy)ethyl]piperaZine; and 
1-[4-cyano-5-methyl-4-(2 -thienyl)hexyl]-4-[2-(3 -?uo 
rophenoxy)ethyl]piperaZine are excluded), a salt thereof or 
a hydrate of them, and further, 30) the composition in the 
above-mentioned 29) may be a calcium antagonist, 31) the 
composition in the above-mentioned 29) may be a neuron 
selective calcium antagonist, 32) the composition in the 
above-mentioned 29) may be a P/Q-type calcium channel 
and/or an N-type calcium channel inhibitor, 33) the compo 
sition in the above-mentioned 29) may be an agent for 
treating, preventing or improving a disease against Which 
the inhibitory action of at least one of P/Q-type calcium 
channel and N-type calcium channel is efficacious, 34) the 
composition in the above-mentioned 29) may be an agent for 
inhibiting the death of neural cell or for protecting cerebral 
neural cells, 35) the composition in the above-mentioned 29) 
may be an agent for treating, preventing or improving neural 
disease, 36) the neural disease in the above-mentioned 35) 
may be acute ischemic stroke, cerebral apoplexy, cerebral 
infarction, head trauma, cerebral neural cell death, AlZhe 
imer disease, Parkinson disease, amyotrophic lateral sclero 
sis, Huntington disease, cerebral circulatory metabolism 
disturbance, cerebral function disturbance, pain, spasm, 
schizophrenia, migraine, epilepsy, manic-depression, neural 
degenerative diseases, cerebral ischemia, AIDS dementia 
complications, edema, anxiety disorder, diabetic neuropathy, 
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cerebral vascular dementia and multiple sclerosis and 37) 
the composition in the above-mentioned 29) may be an 
analgesic. 
[0051] The present invention provides a method for pre 
venting, treating or improving a disease against Which a 
calcium antagonism is e?fective, a disease against Which a 
neuron-selective calcium antagonism is effective or a dis 
ease against Which a P/Q-type calcium channel inhibitory 
action and/or an N-type calcium channel inhibitory action is 
e?fective, by administering a pharmacologically e?fective 
amount of the compound represetend by the above formula 
(I), a salt thereof or a hydrate of them to a patient. 

[0052] The present invention provides a method for pre 
venting, treating or improving neural disease or pain. 

[0053] Further, the present invention provides use of the 
compound represented by the above formula (I), a salt 
thereof or a hydrate of them for producing a calcium 
antagonist, a neuron-selective calcium antagonist, a P/Q 
type calcium channel and/or an N-type calcium channel 
inhibitor, an agent for treating, preventing or improving a 
disease against Which a P/Q-type calcium channel and/or an 
N-type calcium channel inhibitory action is efficacious, an 
agent for inhibiting the death of neural cells or for protecting 
cerebral neural cells. 

[0054] Additionally, the present invention provides use of 
the compound represented by the above formula (I), a salt 
thereof or a hydrate of them for producing an agent for 
treating, preventing or improving neural diseases or an 
analgesic. 
[0055] The neural disease is any one of disease selected 
from acute ischemic stroke, cerebral apoplexy, cerebral 
infarction, head trauma, cerebral neural cell death, AlZhe 
imer’s disease, Parkinson’s disease, amyotrophic lateral 
sclerosis, Huntington’s disease, cerebral circulation meta 
bolic alTection, cerebral dysfunction, pain, spasm, schiZo 
phrenia, migraine, epilepsy, manic-depression, neural 
degenerative diseases, cerebral ischemia, AIDS dementia 
complications, edema, anxiety disorder, diabetic neuropathy, 
cerebral vascular dementia and multiple sclerosis. 

[0056] The meanings of the symbols, terms and the like 
described in the speci?cation of the present application are 
illustrated beloW, and the present invention is illustrated in 
detail. 

[0057] The structural formula of a compound happens to 
represent a ?xed isomer for convenience in the speci?cation 
of the present application, but the present invention includes 
all of geometrical isomers Which occur in the structure of the 
compound, optical isomers based on an asymmetric carbon, 
stereo-isomers, the isomers of tautomers and the like, and a 
mixture of the isomer. The present invention is not limited 
to the indication of the formulae for convenience, and may 
be one of the isomers and a mixture thereof. Accordingly, in 
the compounds of the present invention, there may exist an 
optically active body and a racemic body Which have an 
asymmetric carbon atom in the molecule, but they are not 
limited in the present invention, and both of them are 
included therein. Further, crystal polymorphism happens to 
exist, but is not similarly limited, and the crystal form may 
be either single or a mixture of crystal forms and may be a 
hydrate in addition to an anhydride. A so-called metabolite 
Which occurs due to decomposition of the compounds 
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according to the present invention in vivo is also included in 
the scope of claim for patent of the present invention. 

[0058] The term “and/or” in the speci?cation of the 
present application is used for the meanings Which contain 
both the case of “and” and the case of “or”. Accordingly, for 
example, “A and/or B” includes both the case of “A and B” 
and the case of “A or B”, and indicates that it may be either 
of the cases. 

[0059] The “neural disease” in the speci?cation of the 
present application mainly indicates acute ischemic stroke, 
cerebral apoplexy, cerebral infarction, head trauma, cerebral 
neural cell death, AlZheimer’s disease, Parkinson’s disease, 
amyotrophic lateral sclerosis, Huntington’s disease, cerebral 
circulation metabolic affection, cerebral dysfunction, pain, 
spasm, schiZophrenia, migraine, epilepsy, manic-depression, 
neural degenerative diseases, cerebral ischemia, AIDS 
dementia complications, edema, anxiety disorder, diabetic 
neuropathy, cerebral vascular dementia and multiple sclero 
SIS. 

[0060] The “analgesic” in the speci?cation of the present 
application means a medicine Which mitigates or removes 
pain by changing the perception of stimulation of a nocice 
ptor Without causing narcoticism and unconsciousness. 

[0061] The “halogen atom” used in the speci?cation of the 
present application means atoms such as ?uorine atom, 
chlorine atom, bromine atom and iodine atom, preferably 
?uorine atom, chlorine atom and bromine atom, and more 
preferably ?uorine atom and chlorine atom. 

[0062] The “C1_6 alkyl group” used in the speci?cation of 
the present application means an alkyl group having 1 to 6 
carbon atoms, and the preferable examples thereof include 
linear or branched alkyl groups such as methyl group, ethyl 
group, n-propyl group, isopropyl group, n-butyl group, 
isobutyl group, sec-butyl group, tert-butyl group, n-pentyl 
group, l,l-dimethylpropyl group, 1,2-dimethylpropyl 
group, 2,2-dimethylpropyl group, l-ethylpropyl group, 
2-ethylpropyl group, n-hexyl group, l-methyl-2-ethylpropyl 
group, l-ethyl-2-methylpropyl group, 1,1,2-trimethylpropyl 
group, l-propylpropyl group, l-methylbutyl group, 2-meth 
ylbutyl group, l,l-dimethylbutyl group, 1,2-dimethylbutyl 
group, 2,2-dimethylbutyl group, l,3-dimethylbutyl group, 
2,3-dimethylbutyl group, 2-ethylbutyl group, 2-methylpen 
tyl group and 3-methylpentyl group. 

[0063] The “C2_6 alkenyl group” used in the speci?cation 
of the present application means an alkenyl group having 2 
to 6 carbon atoms, and is preferably a linear or branched 
alkenyl group such as vinyl group, allyl group, l-propenyl 
group, 2-propenyl group, isopropenyl group, 2-methyl-l 
propenyl group, 3-methyl-l-propenyl group, 2-methyl-2 
propenyl group, 3-methyl-2-propenyl group, l-butenyl 
group, 2-butenyl group, 3-butenyl group, l-pentenyl group, 
l-hexenyl group, l,3-hexanedienyl group and 1,6-hexane 
dienyl group. 

[0064] The “C2_6 alkynyl group” used in the speci?cation 
of the present application means an alkynyl group having 2 
to 6 carbon atoms, and is preferably a linear or branched 
alkynyl group such as ethynyl group, l-propynyl group, 
2-propynyl group, l-butynyl group, 2-butynyl group, 3-bu 
tynyl group, 3-methyl-l-propynyl group, l-ethynyl-2-pro 
pynyl group, 2-methyl-3 -propynyl group, l-pentynyl group, 
l-hexynyl group, l,3-hexanediynyl group and 1,6-hex 
anediynyl group. 

Apr. 20, 2006 

[0065] The “C1_6 alkoxy group” used in the speci?cation 
of the present application means a “Cl_6 alkyloxy group” in 
Which an oxygen atom is bonded With a group having the 
same meaning as the C1_6 alkyl group in the fore-mentioned 
de?nition, and the preferable examples thereof include 
methoxy group, ethoxy group, n-propoxy group, isopropoxy 
group, sec-propoxy group, n-butoxy group, isobutoxy 
group, sec-butoxy group, tert-butoxy group, n-pentyloxy 
group, isopentyloxy group, sec-pentyloxy group, n-hexoxy 
group, isohexoxy group, 1, l-dimethylpropyloxy group, 1,2 
dimethylpropoxy group, 2,2-dimethylpropyloxy group, 
2-ethylpropoxy group, l-methyl-2-ethylpropoxy group, 
l-ethyl-2-methylpropoxy group, 1,1,2-trimethylpropoxy 
group, l,l-dimethylbutoxy group, 1,2-dimethylbutoxy 
group, 2,2-dimethylbutoxy group, 2,3-dimethylbutyloxy 
group, l,3-dimethylbutyloxy group, 2-ethylbutoxy group, 
l,3-dimethylbutoxy group, 2-methylpentoxy group, 3-me 
thylpentoxy group, hexyloxy group etc. 

[0066] The “C2_6 alkenyloxy group” used in the speci? 
cation of the present application means a group in Which 
oxygen atom is bound to a group having the same meaning 
as the “C2_6 alkenyloxy group” de?ned above, and the 
preferable examples thereof include vinyloxy group, ally 
loxy group, l-propenyloxy group, 2-propenyloxy group, 
isopropenyloxy group, 2-methyl-l-propenyloxy group, 
3 -methyl- 1 -propenyloxy group, 2-methyl-2-propenyloxy 
group, 3-methyl-2-propenyloxy group, l-butenyloxy group, 
2-butenyloxy group, 3-butenyloxy group, l-pentenyloxy 
group, l-hexenyloxy group, l,3-hexanedienyloxy group, 
1,6-hexanedienyloxy group etc. 

[0067] The “C3_8 cycloalkyl group” used in the speci?ca 
tion of the present application means a cycloalkyl group in 
Which the ring is formed by 3 to 8 carbon atoms, and the 
preferable group includes cyclopropyl group, cyclobutyl 
group, cyclopentyl group, cyclohexyl group, cycloheptyl 
group, cyclooctyl group etc. Further, the “C3_8 cycloalkane” 
used in the speci?cation of the present application means a 
ring corresponding to the above-mentioned C3_8 cycloalkyl 
group. 

[0068] The “C3_8 cycloalkenyl group” used in the speci 
?cation of the present application means a C3_8 cycloalkenyl 
group in Which a ring is formed by 3 to 8 carbon atoms, and 
the examples thereof include a group represented by the 

2X51; 
$355 
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-continued -continued 

a a 

; or 

[0069] The “aromatic cyclic group” used in the speci?ca 
tion of the present application is a term meaning a C6_l4 
aromatic hydrocarbon cyclic group or a 5- to l4-membered 
aromatic heterocyclic group. (1) Examples of the above 
mentioned “C6_l4 aromatic hydrocarbon cyclic group” 
include mono-cyclic, di-cyclic or tri-cyclic C6_l4 aromatic 
hydrocarbon groups such as phenyl group, indenyl group, 
l-naphthyl group, 2-naphthyl group, aZulenyl group, hep 
thalenyl group, biphenyl group, indathenyl group, acenaph 
thyl group, ?uorenyl group, phenalenyl group, phenanthre 
nyl group, anthracenyl group, cyclopentacyclooctenyl 
group, benZocyclooctenyl group, and the like. 

[0070] (2) Examples of the “5- to l4-membered aromatic 
heterocyclic group” include a mono-cyclic, di-cyclic or 
tri-cyclic 5- to l4-membered aromatic heterocyclic ring 
Which contains any one or more of hetero atoms selected 

from nitrogen atom, sulfur atom and oxygen atom, and for 
example: 

“ 0% 

®r®a®wikoaoaosoa @(Mk @(FQi [0071] (i) aromatic heterocyclic rings containing nitrogen 
such as pyrrolyl group, pyridyl group, pyridaZinyl group, 
pyrimidinyl group, pyraZinyl group, triaZolyl group, tetra 
Zolyl group, benZotriaZolyl group, pyraZolyl group, imida 
Zolyl group, benZimidaZolyl group, indolyl group, isoindolyl 
group, indoliZinyl group, purinyl group, indaZolyl group, 
quinolyl group, isoquinolyl group, quinoliZyl group, 
phthalaZyl group, naphthylidinyl group, quinoxalyl group, 
quinaZolinyl group, cinnolinyl group, pteridinyl group, imi 
daZotriaZinyl group, pyraZinopyridaZinyl group, acridinyl 
group, phenanthridinyl group, carbaZolyl group, carbaZoli 
nyl group, perimidinyl group, phenanthrolinyl group, 
phenacinyl group, imidaZopyridinyl group, imidaZopyrim 
idinyl group and pyraZolopyridinyl group; 

b @@@ 

@@@@@® @@@® [0072] (ii) aromatic heterocyclic rings containing sulfur 
such as thienyl group and benZothienyl group; 

[0073] (iii) aromatic heterocyclic rings containing oxygen 
such as furyl group, pyranyl group, cyclopentapyranyl 
group, benZofuranyl group and isobenZofuranyl group; and 

[0074] (iv) aromatic heterocyclic rings containing 2 or 
more different kinds of hetero atoms selected from nitrogen 
atom, sulfur atom and oxygen atom, such as thiaZolyl group, 
isothiaZolyl group, benZothiaZolyl group, benZthiadiaZolyl 
group, phenothiaZinyl group, isoxaZolyl group, furaZanyl 
group, phenoxaZinyl group, oxaZolyl group, benZoxaZolyl 
group, oxadiaZolyl group, pyraZolooxaZolyl group, imida 
ZothiaZolyl group, thienofuranyl group, furopyrrolyl group, 
pyridoxaZinyl group may be proposed. 

[0075] The “C3_l4 hydrocarbon ring” used in the speci? 
cation of the present application means a C3_8cycloalkane, a 
C3_8 cycloalkene or a C6_l4 aromatic hydrocarbon ring, and 
the meanings of these rings refer to the same meaning as a 
C3_8 cycloalkane, a C3_8 cycloalkene and a C6_l4 aromatic 
hydrocarbon ring de?ned above. 

@@@@@ do 
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[0076] The “5- to l4-membered heterocyclic ring” used in 
the speci?cation of the present application means a 5- to 
l4-membered heterocyclic ring containing any one or more 
of hetero atoms selected from nitrogen atom, sulfur atom 
and oxygen atom, and an aromatic heterocyclic ring and a 
non-aromatic heterocyclic ring are included in the ring. 
Here, (1) the above-mentioned “5- to l4-membered aro 
matic heterocyclic ring” have the same meaning as a5-to 
l4-membered aromatic heterocyclic ring de?ned above. 
Further, (2) the preferable ring as the “5- to l4-membered 
non-aromatic heterocyclic ring” includes 5- to l4-membered 
non-aromatic heterocyclic rings such as pyrrolidine ring, 
pyrroline ring, piperidine ring, piperaZine ring, imidaZoline 
ring, pyraZolidine ring, imidaZolidine ring, morpholine ring, 
tetrahydrofuran ring, tetrahydropyran ring, aZiridine ring, 
oxirane ring, oxathiorane ring, pyridone ring etc., and con 
densed rings such as phthalimide ring, succinimide ring etc. 

[0077] The “hydrocarbon group used in the speci?cation 
of the present application speci?cally means a C1_6 alkyl 
group, a C2_6 alkenyl group, a C2_6 alkynyl group, a C3_8 
cycloalkyl, a C3_8 cycloalkenyl group or a C6_l4 aromatic 
hydrocarbon cyclic group, and the respective meanings are 
the same as de?ned above. 

Meaning of Ar 

[0078] In the compound represented by the above formula 
(1) according to the present invention, Ar indicates (l) a 
C67l4 aromatic hydrocarbon cyclic group Which may be sub 
stituted, (2) a 5- to l4-membered aromatic heterocyclic 
group Which may be substituted, (3) a C1_6 alkyl group 
substituted With a C6_l4 aromatic hydrocarbon cyclic group 
Which may be substituted or (4) a Cl_6 alkyl group substi 
tuted With a 5- to l4-membered aromatic heterocyclic group 
Which may be substituted. 

[0079] Examples of the above-mentioned “C6_l4 aromatic 
hydrocarbon cyclic group” preferably include phenyl group, 
pentalenyl group, indenyl group, naphthyl group, l,2,3,4 
tetrahydronaphthyl group, aZulenyl group, hepthalenyl 
group, benZocyclooctenyl group, tetranyl group, phenan 
threnyl group etc., and more preferably phenyl group, naph 
thyl group etc. 

[0080] Further, the preferable examples of the “5- to 
l4-membered aromatic heterocyclic group” include pyrrolyl 
group, pyridyl group, pyridaZinyl group, pyrimidinyl group, 
pyraZinyl group, triaZolyl group, tetraZolyl group, benZot 
riaZolyl group, pyraZolyl group, imidaZolyl group, benZimi 
daZolyl group, indolyl group, isoindolyl group, indoliZinyl 
group, purinyl group, indaZolyl group, quinolyl group, iso 
quinolyl group, quinoliZyl group, phthalaZyl group, naph 
thylidinyl group, quinoxalyl group, quinaZolinyl group, cin 
nolinyl group, pteridinyl group, imidaZotriaZinyl group, 
pyraZinopyridaZinyl group, acridinyl group, phenanthridinyl 
group, carbaZolyl group, carbaZolinyl group, perimidinyl 
group, phenanthrolinyl group, phenacinyl group, imida 
Zopyridinyl group, imidaZopyrimidinyl group, pyraZolopy 
ridinyl group, thienyl group, benZothienyl group, furyl 
group, pyranyl group, cyclopentapyranyl group, benZofura 
nyl group, isobenZofuranyl group, thiaZolyl group, isothia 
Zolyl group, benZothiaZolyl group, benZthiadiaZolyl group, 
phenothiaZinyl group, isoxaZolyl group, furaZanyl group, 
phenoxaZinyl group, oxaZolyl group, benZoxaZolyl group, 
oxadiaZolyl group, pyraZolooxaZolyl group, imidaZothiaZ 
olyl group, thienofuranyl group, phlopyrrolyl group, pyri 
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doxaZinyl group etc., more preferably thienyl group, pyridyl 
group etc., and further preferably thienyl group. 

[0081] WhenAr is the “C6_l4 aromatic hydrocarbon cyclic 
group optionally substituted” or the “5- to l4-membered 
aromatic heterocyclic group optionally substituted”, 
examples of the “substituent” include (i) hydroxyl group, (ii) 
a halogen atom (for example, ?uorine atom, chlorine atom, 
bromine atom and an iodine atom), (iii) nitrile group, (iv) a 
C1_6 alkyl group (preferably, methyl group, ethyl group, 
n-propyl group, isopropyl group, n-butyl group, isobutyl 
group, sec-butyl group, tert-butyl group, n-pentyl group, 
l,l-dimethylpropyl group, l,2-dimethylpropyl group, 2,2 
dimethylpropyl group, l-ethylpropyl group, 2-ethylpropyl 
group, n-hexyl group, l-methyl-2-ethylpropyl group, 
l-ethyl-2-methylpropyl group, l,l,2-trimethylpropyl group, 
l-propylpropyl group, l-methylbutyl group, 2-methylbutyl 
group, l,l-dimethylbutyl group, l,2-dimethylbutyl group, 
2 ,2 -dimethylbutyl group, 1 ,3 -dimethylbutyl group, 2 ,3 -dim 
ethylbutyl group, 2-ethylbutyl group, 2-methylpentyl group, 
3-methylpentyl group etc.), (v) a C2_6 alkenyl group (pref 
erably, vinyl group, allyl group, l-propenyl group, 2-prope 
nyl group, isopropenyl group, 2-methyl-l-propenyl group, 
3-methyl-l-propenyl group, 2-methyl-2-propenyl group, 
3-methyl-2-propenyl group, l-butenyl group, 2-butenyl 
group, 3-butenyl group, l-pentenyl group, l-hexenyl group, 
1,3-hexanedienyl group, 1,6-hexanedienyl group etc.), (vi) a 
C2_6 alkynyl group (preferably, ethynyl group, l-propynyl 
group, 2-propynyl group, l-butynyl group, 2-butynyl group, 
3-butynyl group, 3-methyl-l-propynyl group, l-ethynyl-2 
propynyl group, 2-methyl-3-propynyl group, l-pentynyl 
group, l-hexynyl group, 1,3-hexanediynyl group, 1,6-hex 
anediynyl group etc.), (vii) a Cl_6 alkoxy group (preferably, 
methoxy group, ethoxy group, n-propoxy group, isopropoxy 
group, sec-propoxy group, n-butoxy group, isobutoxy 
group, sec-butoxy group, tert-butoxy group, n-pentyloxy 
group, isopentyloxy group, sec-pentyloxy group, n-hexoxy 
group, isohexoxy group, l,l-dimethylpropyloxy group, l,2 
dimethylpropoxy group, 2,2-dimethylpropyloxy group, 
2-ethylpropoxy group, l-methyl-2-ethylpropoxy group, 
l-ethyl-2-methylpropoxy group, l,l,2-trimethylpropoxy 
group, l,l-dimethylbutoxy group, l,2-dimethylbutoxy 
group, 2,2-dimethylbutoxy group, 2,3-dimethylbutyloxy 
group, 1,3-dimethylbutyloxy group, 2-ethylbutoxy group, 
1,3-dimethylbutoxy group, 2-methylpentoxy group, 3-me 
thylpentoxy group, hexyloxy group etc.), (viii) C1_6 alky 
lthio group (preferably, methylthio group, ethylthio group, 
n-propylthio group, isopropylthio group, n-butylthio group, 
isobutylthio group, sec-butylthio group, tert-butylthio 
group, n-pentylthio group, l,l-dimethylpropylthio group, 
l,2-dimethylpropylthio group, 2,2-dimethylpropylthio 
group, l-ethylpropylthio group, 2-ethylpropylthio group, 
n-hexylthio group, l-methyl-2-ethylpropylthio group, 
l-ethyl-2-methylpropylthio group, l,l,2-trimethylpropy 
lthio group, l-propylpropylthio group, l-methylbutylthio 
group, 2-methylbutylthio group, l,l-dimethylbutylthio 
group, l,2-dimethylbutylthio group, 2,2-dimethylbutylthio 
group, 1,3-dimethylbutylthio group, 2,3-dimethylbutylthio 
group, 2-ethylbutylthio group, 2-methylpentylthio group, 
3-methylpentylthio group etc.), (ix) a C1_6 alkoxycarbonyl 
group, (x) a hydroxyl Cl_6 alkyl group, (xi) a halogenated 
Cl’6 alkyl group, (xii) a hydroxyimino Cl_6 alkyl group, (xiii) 
nitro group, (xiv) an amino group in Which the nitrogen atom 
may be substituted, (xv) a carbamoyl group in Which the 
nitrogen atom may be substituted, (xvi) a sulfamoyl group in 
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Which the nitrogen atom may be substituted, (xvii) a lower 
acyl group, (xviii) an aromatic acyl group, (xix) a Cl_6 
alkylsulfonyl group such as methylsulfonyl group, etc., and 
the “substitutent” is preferably (a) hydroxyl group, (b) a 
halogen atom, (c) nitrile group, (d) a C1_6 alkyl group, (e) a 
Cl_6 alkylsulfonyl group, (f) a Cl_6 alkoxy group, (g) a Cl_6 
alkylthio group etc., and, more preferably, nitrile group or a 
halogen atom (for example, ?uorine atom etc.). 

[0082] Further, examples of the more preferable “C6_l4 
aromatic hydrocarbon cyclic group Which may be substi 
tuted” or “5- to l4-membered aromatic heterocyclic group 
Which may be substituted” in the de?nition of Ar include a 
thiophene, a pyridine, a benZene or a naphthalene ring Which 
may be substituted With any one or more groups selected 
from a halogen atom and cyano group. The most preferable 
example includes a thiophene ring Which may be substituted 
With any one or more groups selected from a halogen atom 
and cyano group, and namely, a ring represented by the 
formula: 

R13 R130; R130 S 

Wherein R131 Rl3band R130 are the same as or different from 
each other, and each indicates a hydrogen atom, a halogen 
atom or cyano group. 

[0083] In the compound represented by the above formula 
(1) according to the present invention, When Ar is the “Cl_6 
alkyl group substituted With a C6_l4 aromatic hydrocarbon 
cyclic group Which may be substituted” or the “Cl_6 alkyl 
group substituted With 5- to l4-membered aromatic hetero 
cyclic group Which may be substituted”, the “C6_l4 aromatic 
hydrocarbon cyclic group Which may be substituted” or the 
“5- to l4-membered aromatic heterocyclic group Which may 
be substituted” has the same meaning as the C6_l4 aromatic 
hydrocarbon cyclic group Which may be substituted or the 5 
to l4-membered aromatic heterocyclic group Which may be 
substituted in the above-mentioned de?nition, respectively. 
The Cl_6 alkyl group substituted With those groups means a 
Cl_6 alkyl group substituted With such groups. Here, pref 
erable examples of the “C1_6 alkyl group” include methyl 
group, ethyl group, n-propyl group, isopropyl group, n-butyl 
group, isobutyl group, sec-butyl group, tert-butyl group, 
n-pentyl group, l,l-dimethylpropyl group, 1,2-dimethylpro 
pyl group, 2,2-dimethylpropyl group, l-ethylpropyl group, 
2-ethylpropyl group, n-hexyl group, l-methyl-2-ethylpropyl 
group, l-ethyl-2-methylpropyl group, 1,1,2-trimethylpropyl 
group, l-propylpropyl group, l-methylbutyl group, 2-meth 
ylbutyl group, l,l-dimethylbutyl group, 1,2-dimethylbutyl 
group, 2,2-dimethylbutyl group, 1,3-dimethylbutyl group, 
2,3-dimethylbutyl group, 2-ethylbutyl group, 2-methylpen 
tyl group, 3-methylpentyl group etc. Preferable examples of 
the “Cl_6 alkyl group substituted With an aromatic group 
Which may be substituted” include a benZyl group, a phen 
ethyl group, a phenylpropyl group, a naphthylmethyl group, 
a naphthylethyl group, a naphthylpropyl group, a pyridyl 
methyl group, a pyraZinylmethyl group, a pyrimidinylm 
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ethyl group, a pyrrolylmethyl group, an imidaZolylmethyl 
group, a pyraZolylmethyl group, a quinolylmethyl group, an 
isoquinolylmethyl group, furfuryl group, thienylmethyl 
group, thiaZolylmethyl group etc., Which maybe optionally 
substituted respectively With one ore more groups selected 
from nitrile group, a halogen atom (for example, ?uorine 
atom, chlorine atom, bromine atom, iodine atom etc.) etc. 

[0084] Further, preferable examples of the “Cl_6 alkoxy 
carbonyl group” in the de?nition of Ar include methoxycar 
bonyl group, ethoxycarbonyl group, n-propoxycarbonyl 
group, isopropoxycarbonyl group, sec-propoxycarbonyl 
group, n-butoxycarbonyl group, isobutoxycarbonyl group, 
sec-butoxycarbonylcarbonyl group, tert-butoxycarbonylcar 
bonyl group, n-pentoxycarbonyl group, isopentoxycarbonyl 
group, sec-pentoxycarbonyl group, tert-pentoxycarbonyl 
group, n-hexoxycarbonyl group, isohexoxycarbonyl group, 
l,2-dimethylpropoxycarbonyl group, 2-ethylpropoxycarbo 
nyl group, a l-methyl-2-ethylpropoxycarbonyl group, 
l-ethyl-2-ethylpropoxycarbonyl group, 1,1,2-trimethylpro 
poxycarbonyl group, 1,1-dimethylbutoxycarbonyl group, 
2,2-dimethylbutoxycarbonyl group, 2-ethylbutoxycarbonyl 
group, l,3-dimethylbutoxycarbonyl group, 2-methylpen 
toxycarbonyl group, 3-methylpentoxycarbonyl group etc. 

[0085] Preferable examples of the above-mentioned 
“hydroxy C1_6 alkyl group” include linear or branched 
hydroxy C1_6 alkyl groups such as hydroxymethyl group, 
l-hydroxyethyl group, 2-hydroxyethyl group, 3-hydroxy-n 
propyl group, hydroxy-isopropyl group, hydroxy-sec-propyl 
group, hydroxy-n-butyl group, hydroxy-isobutyl group, 
hydroxy-sec-butyl group, hydroxy-tert-butyl group, 
hydroxy-n-pentyl group, hydroxy-iso-pentyl group, 
hydroxy-n-hexyl group and hydroxy-iso-hexyl group. 

[0086] The above-mentioned “halogenated Cl_6 alkyl 
group” means a group in Which one or more of the same or 

different halogen atoms are bound to the “Cl_6 alkyl group” 
having the same meaning as the C1_6 alkyl group de?ned 
above, and preferable examples thereof include ?uorom 
ethyl group, di?uoromethyl group, tri?uoromethyl group, 
chloromethyl group, l-?uoroethyl group, 2-?uoroethyl 
group, l,l-di?uoroethyl group, 1,2-di?uoroethyl group, 2,2 
di?uoroethyl group, 2,2,2-tri?uoroethyl group etc. 

[0087] The above-mentioned “hydroxyimino Cl_6alkyl 
Cl’2 all~<yl group” means a group in Which hydroxyimino 
group is bound to a group having the same mean1ng as the 
C1_6 alkyl group de?ned above. 

[0088] The “amino group in Which a nitrogen atom may be 
optionally substituted” means an amino group Which is 
represented by the formula iN(Rl5)R16i (wherein R15 
and R16 are the same as or different from each other and each 

indicates (l) a hydrogen atom, (2) a C1_6 alkyl group, a C2_6 
alkenyl group or a C2_6 alkynyl group Which may be sub 
stituted respectively With one or more groups selected from 
a halogen atom, a C3_8 cycloalkyl group, a C3_8 cycloalkenyl 
group and a C1_6 alkoxy group, (3) a C3_8 cycloalkyl group 
or a C3_8 cycloalkenyl group Which may be substituted With 
a halogen atom, (4) a carbonyl group substituted With any 
one of groups selected from a C1_6 alkyl group, a C2_6 
alkenyl group, a C2_6 alkynyl group, a C3_8 cycloalkyl group, 
a C3_8 cycloalkenyl group, a Cl_6 alkoxy group, a C6_l4 
aromatic hydrocarbon cyclic group, a 5- to l4-membered 
aromatic heterocyclic group and a 5- to l4-membered non 
aromatic heterocyclic group Which may be substituted With 
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a halogen atom, respectively, (5) a carbamoyl group substi 
tuted With any one of groups selected from a C1_6 alkyl 
group, C2_6 alkenyl group, a C2_6 alkynyl group, a C6_l4 
aromatic hydrocarbon cyclic group and a 5- to l4-membered 
aromatic heterocyclic group or (6) a sulfonyl group substi 
tuted With any one of groups selected from a Cl_6 alkyl 
group, a C2_6 alkenyl group, a C1_2 alkynyl group, or (7) R15 
and R16 may be bound together to form a 3- to lO-membered 
non-aromatic heterocyclic group containing the nitrogen 
atom to Which they are bound, and the heterocyclic group 
may be substituted With one or more of groups selected from 

hydroxyl group, a halogen atom, a C1_6 alkoxy group etc.). 

[0089] Examples of the preferable amino group include 
unsubstituted amino group, methylamino group, dimethy 
lamino group, ethylamino group, diethylamino group, meth 
ylethylamino group, acetamide (CH3CONHi) group, pro 
pionamide group, methanesulfonamide group, 
ethanesulfonamide group, pyrrolidinyl group, pyraZolinyl 
group, piperidinyl group, piperaZinyl group, 4-morpholinyl 
group, 4-thiomorpholinyl etc. The more preferable examples 
of the “amino group Which may be substituted” include an 
amino group Which may be substituted With one or tWo 
groups selected from a Cl_6 alkyl group, a C2_6 alkenyl 
group, a C2_6 alkynyl group, a C3_8 cycloalkyl group and a 
C3_8 cycloalkenyl group. 

[0090] The above-mentioned “carbamoyl group in Which 
the nitrogen atom may be substituted” means a carbamoyl 
group in Which the nitrogen atom may be substituted With a 
group selected from a C1_6 alkyl group, a C2_6 alkenyl group, 
a C2_6 alkynyl group, a C3_8 cycloalkyl group and a C3_8 
cycloalkenyl group. Further, the carbamoyl group naturally 
includes a case in Which the nitrogen atom of the carbamoyl 
group is a portion of a cyclic amine. The preferable 
examples of the “carbamoyl group in Which the nitrogen 
atom may be substituted” includes unsubstituted carbamoyl 
group, N-methylcarbamoyl group, N,N-dimethylcarbamoyl 
group, N-ethylcarbamoyl group, N,N-diethylcarbamoyl 
group, N-methyl-N-ethylcarbamoyl group, l-pyrrolidinyl 
carbonyl group, l-pyraZolinylcarbonyl group, l-piperidyl 
carbonyl group, l-piperaZinylcarbonyl group, 4-morpholi 
nylcarbonyl group, 4-thiomorpholinylcarbonyl group etc. 

[0091] The above-mentioned “sulfamoyl group in Which 
the nitrogen atom may be substituted” means a sulfamoyl 
group in Which the nitrogen atom may be optionally sub 
stituted With a group selected from a C1_6 alkyl group, a C2_6 
alkenyl group, a C2_6 alkynyl group, a C3_8 cycloalkyl group, 
a C3_8 cycloalkenyl group etc. Further, the sulfamoyl group 
naturally includes a case in Which the nitrogen atom of the 
sulfamoyl group is a portion of a cyclic amine. The prefer 
able examples of the “sulfamoyl group in Which the nitrogen 
atom may be substituted” include unsubstituted sulfamoyl 
group (iSO2NH2), N-methylsulfamoyl group 
(iSOZNHCHZ), N,N-dimethylsulfamoyl group 
(iSO2NH(CH3)2), N-ethylsulfamoyl group 
(iSOZNHCZHS), N,N-diethylsulfamoyl group 
(iSO2NH(C2H5)2), N-methyl-N-ethylsulfamoyl group 
(iSO2N(CH3)C2H5), l-pyrrolidinylsulfonyl group, l-pyra 
Zolinylsulfonyl group, l-piperidylsulfonyl group, l-piper 
aZinylsulfonyl group, 4-morpholinylsulfonyl group, 4-thio 
morpholinylsulfonyl group etc. 

[0092] The above-mentioned “loWer acyl group” means a 
linear or branched acyl group derived from a fatty acid 
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having lto 6 carbons, and the preferable examples of the 
group include formyl group, acetyl group, propionyl group, 
butyryl group, isobutyryl group, valeryl group, isovaleryl 
group, pivaloyl group, hexanoyl group etc. 

Meaning of the Ring A 

[0093] In the compound represented by the above formula 
(1) according to the present invention, the ring A indicates 
any one ring selected from piperaZine ring, homopiperaZine 
ring, piperidine ring, homopiperidine ring, pyrrolidine ring 
and diaZabicyclo[2,2,l]heptane ring. Examples of the ring A 
preferably include a piperaZine ring, a homopiperaZine ring, 
a piperidine ring, a homopiperidine ring, a pyrrolidine ring, 
more preferably a piperidine ring, a piperaZine ring, and 
further more preferably a piperaZine ring. When the ring A 
is piperaZine ring, piperidine ring, pyrrolidine ring or diaZ 
abicyclo[2,2,l]heptane ring, an aspect represented by the 
formula: 

w 
.gQg 

is listed as the preferable aspect in Which the bonding chains 
D2 and W1 are bound to the ring A, and as more preferable 
one, listed is the formula: 

Meaning of Ring B 

[0094] In the compound represented by the above formula 
(1) according to the present invention, the ring B indicates 
(l) a C3_l4 hydrocarbon ring Which may be substituted, or 
(2) a 5- to l4-membered heterocyclic ring Which may be 
substituted. 

[0095] (l) The “C3_l4 hydrocarbon ring” in the de?nition 
of the ring B means a C3_8 cycloalkane, a C3_8 cycloalkene 
or a C6_l4 aromatic hydrocarbon ring. When the ring B is “a 
C3_8 cycloalkane”, examples of the ring preferably include 
3- to 8-membered cycloalkanes such as cyclopropane, 
cyclobutane, cyclopentane, cyclohexane, cycloheptane etc., 
and more preferably cyclopropane, cyclobutane, cyclopen 
tane, cyclohexane etc. When the ring B is “a C3_8 cycloalk 
ene”, examples of the ring preferable include 3- to 8-mem 
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bered cycloalkenes such as cyclopropene, cyclobutene, 
cyclopentene, cyclohexene and cycloheptene, and further, a 
non-aromatic unsaturated hydrocarbon ring in Which a car 
bon-carbon double bond in an aromatic hydrocarbon ring is 
partially saturated. Cyclopropene, cyclobutene, cyclopen 
tene, cyclohexene etc. are more preferred. When the ring B 
is a “C6_l4 aromatic hydrocarbon ring”, the ring preferably 
includes benZene ring, pentalene ring, indene ring, naphtha 
lene ring, l,2,3,4-tetrahydronaphthalene ring, aZulene ring, 
heptalene ring, benZocyclooctene ring, phenanthrene ring 
etc., and the condensed ring of a C3_8 cycloalkane With an 
aromatic hydrocarbon ring and the condensed ring of a 
C3_8cycloalkene With an aromatic hydrocarbon ring are also 
included in the “C6_l4 aromatic hydrocarbon ring”. 
[0096] (2) The “5- to l4-membered heterocyclic ring” in 
the de?nition of the ring B indicates a 5- to l4-membered 
non-aromatic heterocyclic ring or a 5- to l4-membered 
aromatic heterocyclic ring. When the ring B is the “5- to 
l4-membered non-aromatic heterocyclic ring”, the ring 
preferably includes pyrrolidine ring, pyrroline ring, pipera 
Zine ring, imidaZoline ring, pyraZolidine ring, imidaZolidine 
ring, morpholine ring, tetrahydropyran ring, aZiridine ring, 
oxirane ring, phthalimide ring, succinimide ring etc. When 
the ring B is a “5- to l4-membered aromatic heterocyclic 
ring”, the preferable ring includes pyrrole ring, pyridine 
ring, pyridaZine ring, pyrimidine ring, pyraZine ring, pyra 
Zole ring, imidaZole ring, indole ring, isoindolyl ring, 
indoliZine ring, purine ring, indaZole ring, quinoline ring, 
isoquinoline ring, quinoliZine ring, phthalaZine ring, naph 
thylidine ring, quinoxaline ring, quinaZoline ring, benZimi 
daZole ring, cinnoline ring, pteridine ring, imidaZotriaZine 
ring, pyraZinopyridaZine ring, acridine ring, phenanthridine 
ring, carbaZole ring, carbaZoline ring, perimidine ring, 
phenanthroline ring, phenacine ring, thiophene ring, ben 
Zothiophene ring, furan ring, pyran ring, cyclopentapyran 
ring, benZofuran ring, isobenZofuran ring, thiaZole ring, 
isothiaZole ring, benZthiaZole ring, benZthiadiaZole ring, 
phenothiaZine ring, isoxaZole ring, furaZane ring, phenox 
aZine ring, pyraZolooxaZole ring, imidaZothiaZole ring, 
thienofuran ring, furopyrrole ring, pyridoxaZine ring, 1,4 
benZodioxane ring, benZoxaZole ring, 2-keto-l-imidaZole 
ring, oxaZole ring, l,2,4-oxadiaZole ring, indanone ring, 
l,2,3,4-tetrahydroquinoline ring etc. 
[0097] Examples of the “substituent” in the “C3_l4 hydro 
carbon ring Which may be substituted” or the “5- to l4-mem 
bered heterocyclic ring Which may be substituted” in the 
ring B include one or more groups selected from (1) 
hydroxyl group, (2) a halogen atom (for example, ?uorine 
atom, chlorine atom, bromine atom, iodine atom etc.), (3) 
nitrile group, (4) a C1_6 alkyl group Which may be substi 
tuted (for example, a Cl_6 alkyl group Which may be sub 
stituted With one or more groups selected from hydroxyl 
group, a halogen atom, nitrile group, hydroxyimino group 
etc.), (5) a C2_6 alkenyl group Which may be substituted (for 
example, a C2_6 alkenyl group Which may be substituted 
With one or more groups selected from hydroxyl group, a 

halogen atom, nitrile group, hydroxyimino group etc.), (6) a 
Cl_6 alkoxy group Which may be substituted (for example, a 
C2_6 alkenyl group Which may be substituted With one or 
more groups selected from hydroxyl group, a halogen atom, 
nitrile group, hydroxyimino group etc.), (7) a C1_6 alkylthio 
group Which may be substituted, (8) a C1_6 alkoxycarbonyl 
group, (9) nitro group, (10) an amino group in Which the 
nitrogen atom may be substituted, (1 l) a carbamoyl group in 
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Which the nitrogen atom may be substituted, (12) a sulfa 
moyl group in Which the nitrogen atom may be substituted, 
(13) a loWer acyl group, (14) an aromatic acyl group, (15) a 
Cl_6 alkylsulfonyl group (for example, methylsulfonyl 
group, ethylsulfonyl group etc.), (16) a C6_l4 aromatic 
hydrocarbon cyclic group, (17) a 5- to l4-membered aro 
matic heterocyclic group, and (18) an aralkyl group (for 
example, benZyl group, phenethyl group etc.), and it is 
preferably (i) hydroxyl group, (ii) a halogen atom (for 
example, ?uorine atom, chlorine atom, bromine atom etc.), 
(iii) nitrile group, (iv) a Cl_6 alkyl group (for example, 
methyl group, ethyl group, n-propyl group, isopropyl group, 
n-butyl group, isobutyl group, tert-butyl group etc.), (V) a 
C67l4 aromatic hydrocarbon cyclic group, (vi) a 5- to l4-mem 
bered aromatic heterocyclic group, etc., and more prefer 
ably, nitrile group, ?uorine atom, chlorine atom etc. 

[0098] The most preferable aspect of the ring B is a C6_l4 
aromatic hydrocarbon ring or a 5- to l4-membered aromatic 
heterocyclic ring Which may be substituted, respectively. 
Speci?c examples include a benZene ring, a thiophene ring, 
a pyridine ring, a l,4-benZodioxane ring, an indole ring, a 
benZothiaZole ring, a benZoxaZole ring, a benZimidaZole 
ring, a 2-keto-l-imidaZole ring, a thiaZole ring, a oxaZole 
ring, an isoxaZole ring, a l,2,4-oxadiaZole ring, an indanone 
ring, a benZofurane ring, a quinoline ring, a l,2,3,4-tetrahy 
droquinoline ring, a naphthalene ring, a l,2,3,4-tetrahy 
dronaphthalene ring etc., Which may be substituted With one 
or more groups selected from nitrile group, a halogen atom 
(for example, ?uorine atom, chlorine atom, bromine atom 
etc.), a C6_l4 aromatic hydrocarbon cyclic group (for 
example, phenyl group, naphthyl group etc.), a 5- to 
l4-membered aromatic heterocyclic group (for example, 
pyridyl group, thienyl group, furyl group etc.), a C1_6 alkyl 
group (for example, methyl group, ethyl group, n-propyl 
group, isopropyl group, isobutyl group etc.), a loWer acyl 
group and a Cl_6 alkylsulfonyl group (for example, methyl 
sulfonyl group, ethylsulfonyl group etc.), respectively. 

Meaning of E 

[0099] In the compound represented by the above formula 
(1) according to the present invention, the bonding chain E 
indicates a single bond, a group represented by the formula 
4COi or iCH(OH)i. The most preferable aspect in E 
is a single bond. 

Meaning of X 

[0100] In the compound represented by the above formula 
(1) according to the present invention, the bonding chain X 
indicates (l) a single bond, (2) oxygen atom, (3) sulfur atom, 
(4) a C1_6 alkylene chain Which may be substituted, a group 
represented by (5) the formula iNRZi (Wherein R2 indi 
cates a hydrogen atom, or a C1_6 alkyl group, a C3_8 
cycloalkyl group, a loWer acyl group or a Cl_6alkylsulfonyl 
group Which may be substituted), (6) 4COi, (7) 
%OO-, (8) iOOCi, (9) %ONR3i (Wherein R3 
indicates a hydrogen atom or a C1_6 alkyl group Which may 
be substituted), (l0) iNR4COi (Wherein R4 indicates a 
hydrogen atom, or a Cl_6 alkyl group Which may be option 
ally substituted), (ll) -SO-, (12) isozi, (l3) 
iSONRSi (Wherein R5 indicates a hydrogen atom, or a 
Cl’6 alkyl group Which may be substituted), (l4) iNR6SOi 
(Wherein R6 indicates a hydrogen atom, or a C1_6 alkyl group 
Which may be substituted), (l5) iSO2NR7i (Wherein R7 
indicates a hydrogen atom, or a C1_6 alkyl group Which may 
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be substituted), (16) iNR8SO2i (wherein R8 indicates a 
hydrogen atom, or a C1_6 alkyl group Which may be substi 
tuted), (17) >C=N4OR9 (Wherein R9 indicates a hydrogen 
atom, or a Cl_6 alkyl group Which may be substituted), (18) 
iNRlOiW34Oi (wherein R10 indicates a hydrogen 
atom, or a C l_6 alkyl group, a C3_8 cycloalkyl group, a loWer 
acyl group or a C1_6 alkylsulfonyl group Which may be 
substituted; and W3 indicates a C1_6 alkylene group Which 
may be substituted), (19) iNHiCOiNHi, (20) 
iNH%SiNHi, (21) %(=NRl5)NRl6i (Wherein 
R and R16 are the same as or different from each other and 

indicates a hydrogen atom, nitrile group, a C1_6 alkyl group, 
a C2_6 alkenyl group, a C3_8 cycloalkyl group or a C3_8 
cycloalkenyl group), (22) iNHC(=NH)i, (23) 
iO%OiSi, (24) iSiCOADi, (25) ADCOOi, 
(26) iNHCOOi, (27) iOCONHi, (28) 
iCO(CH2)mOi (Wherein m indicates 0 or an integer of 1 
to 6), (29) iCHOHi, or (30) iCHOH(CH2)nOi 
(Wherein n indicates 0 or an integer of 1 to 6). 

[0101] When X is the “C1_6 alkylene chain Which may be 
substituted”, the “Cl_6 alkylene chain” indicates a chain 
derived from a linear or branched C1_6 alkane, and the 
examples thereof include methylene, ethylene, ethylidene, 
trimethylene, isopropylidene, propylene, tetramethylene, 
1,2-butylene, 1,3-butylene, 2,3-butylene, isobutylene etc. 
[0102] In the de?nition of X, the most preferable examples 
of the “Cl_6 alkyl group Which may be substituted” indicated 
by R2 to R1 include a C1_6 alkyl group (for example, methyl 
group, ethyl group, n-propyl group, isopropyl group etc.) 
Which may be substituted With one or more groups selected 
from hydroxyl group, a halogen atom (for example, ?uorine 
atom, chlorine atom, bromine atom, iodine atom etc.), nitrile 
group, nitro group, a C1_6 alkoxy group (for example, 
methoxy group, ethoxy group, n-propoxy group, isopropoxy 
group etc.), etc. 
[0103] In the de?nition of X, the preferable examples of 
the “C3_8 cycloalkyl group” indicated by R2 and R10 includes 
cyclopropanyl group, cyclobutanyl group, cyclopentanyl 
group, cyclohexanyl group, cycloheptanyl group etc., and 
the group is more preferably cyclopropanyl group, cyclobu 
tanyl group, cyclopentanyl group, cyclohexanyl group etc. 
[0104] In the de?nition of X, the preferable examples of 
the “loWer acyl group” indicated by R2and R1O include 
formyl group, acetyl group, propionyl group, butyryl group, 
isobutyryl group, valeryl group, isovaleryl group, pivaloyl 
group, hexanoyl group etc. 

[0105] In the de?nition of X, the preferable examples of 
the “C1_6 alkylsulfonyl group” indicated by R2 and R10 
include methylsulfonyl group, ethylsulfonyl group, n-pro 
pylsulfonyl group, isopropylsulfonyl group, sec-propylsul 
fonyl group, n-butylsulfonyl group, isobutylsulfonyl group, 
sec-butylsulfonyl group, tert-butylsulfonyl group, n-pentyl 
sulfonyl group, isopentylsulfonyl group, sec-pentylsulfonyl 
group, tert-pentylsulfonyl group, n-hexylsulfonyl group, 
isohexylsulfonyl group, 1,2-dimethylpropylsulfonyl group, 
2-ethylpropylsulfonyl group, 1-methyl-2-ethylpropylsulfo 
nyl group, 1-ethyl-2-methylpropylsulfonyl group, 1,1,2-tri 
methylpropylsulfonyl group, 1,1-dimethylbutylsulfonyl 
group, 2,2-dimethylbutylsulfonyl group, 2-ethylbutylsulfo 
nyl group, 1,3-dimethylbutylsulfonyl group, 2-methylpen 
tylsulfonyl group, 3-methylpentylsulfonyl group etc. 
[0106] In the de?nition of X, R15 and R16 are the same as 
or different from each other and each indicates a hydrogen 
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atom, nitrile group, a C1_6 alkyl group, a C2_6 alkenyl group, 
a C3_8 cycloalkyl group or a C3_8 cycloalkylene group. The 
preferable groups of both of them are the same as or different 
from each other and each means a hydrogen atom, nitrile 
group, methyl group, ethyl group, n-propyl group, isopropyl 
group, cyclopropyl group, cyclopentyl group, cyclohexyl 
group etc. It is more preferable that R15 is nitrile group, ethyl 
group, n-propyl group, isopropyl group or cyclohexyl group, 
and R16 is a hydrogen atom. Further, the most preferable 
aspect of the formula 4C(=NRl5)NR16i is a chain rep 
resented by the formula 4C(=NCN)NHi. 

[0107] The meanings of the respective groups listed in the 
de?nition of X are described above. (1) The preferable 
aspect of X is a single bond, oxygen atom, sulfur atom, a 
Cl’6 alkylene chain Which may be substituted, a group rep 
resented by the formula iNR2i (Where in R2 indicates a 
hydrogen atom, or a C1_6 alkyl group, a C3_8 cycloalkyl 
group, a loWer acyl group or a Cl_6 alkylsulfonyl group 
Which may be substituted), iCOi, iNRlOiW3iOi 
(wherein R10 indicates a hydrogen atom, or a Cl_6 alkyl 
group, a C3_8 cycloalkyl group, a loWer acyl group or a C1_6 
alkylsulfonyl group Which may be substituted; and W3 
indicates a C1_6 alkylene group Which maybe substituted) 
and iNHiSOZi. (2) The more preferable aspect is oxy 
gen atom, a Cl_6 alkylene chain Which may be substituted, 
a group represented by the formula iNRZi (Wherein R2 
indicates a hydrogen atom, or a Cl_6 alkyl group, a C3_8 
cycloalkyl group, a loWer acyl group or a Cl_6 alkylsulfonyl 
group Which may be substituted), iCOi, iNR1OiW3 i 
0* (wherein R10 indicates a hydrogen atom, or a C1_6 alkyl 
group, a C3_8 cycloalkyl group, a loWer acyl group or a C1_6 
alkylsulfonyl group Which may be substituted; and W3 
indicates a C1_6 alkylene group Which may be substituted) 
and iNHisOzi. (3) The further more preferable aspect 
is oxygen atom, a C1_6 alkylene chain Which may be sub 
stituted, a group represented by the formula iNRZi 
(Wherein R2indicates a hydrogen atom, or a C1_6 alkyl group, 
a C3_8 cycloalkyl group, a loWer acyl group or a C1_6 
alkylsulfonyl group Which may be substituted), 4COi, 
and iNHisOzi. (4) The most preferable aspect is oxy 
gen atom or a group represented by the formula iNRZi 
(Wherein R2 indicates a hydrogen atom, or a C1_6 alkyl 
group, a C3_8 cycloalkyl group, a loWer acyl group or a C1_6 
alkylsulfonyl group Which may be substituted). 

Meaning of R1 

[0108] The group represented by R1 in the above formula 
(I) indicates (1) a hydrogen atom, (2) a halogen atom, (3) 
hydroxyl group, (4) a C1_6 alkyl group Which may be 
substituted With one or more groups selected from hydroxyl 
group, a halogen atom and nitrile group, (5) a C2_6 alkenyl 
group Which may be substituted With one or more groups 
selected from hydroxyl group, a halogen atom and nitrile 
group, (6) a C2_6 alkynyl group Which may be substituted 
With one or more groups selected from hydroxyl group, a 
halogen atom and nitrile group, (7) a C3_8 cycloalkyl group 
Which may be substituted With one or more groups selected 
from hydroxyl group, a halogen atom and nitrile group, (9) 
a Cl_6 alkoxy-Cl_6 alkyl group, (10) an amino-CL6 alkyl 
group in Which the nitrogen atom may be substituted, (11) 
the formula iN(Rn)Rl2i (wherein R11 and R12 are the 
same as or different from each other and each indicates a 

hydrogen atom or a C1_6 alkyl group), (12) an aralkyl group, 
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(13) morpholinyl group, (14) thiomorpholinyl group, (15) 
piperidyl group, (16) pyrrolidinyl group or (17) piperaZinyl 
group. 

[0109] The preferable atom as the above-mentioned “halo 
gen atom” includes ?uorine atom, chlorine atom and bro 
mine atom, and more preferably includes ?uorine atom and 
chlorine atom. 

[0110] The “Cl_6 alkyl group” in R1 preferably includes 
methyl group, ethyl group, n-propyl group, isopropyl group, 
n-butyl group, isobutyl group, sec-butyl group tert-butyl 
group etc., more preferably methyl group, ethyl group, 
n-propyl group and isopropyl group, further preferably 
n-propyl group and isopropyl group, and most preferably 
isopropyl group. 

[0111] The “C2_6alkenyl group” in R1 preferably includes 
vinyl group, allyl group, 1-propenyl group, isopropenyl 
group, 1-buten-1-yl group, 1-buten-2-yl group, 1-buten-3-yl 
group, 2-buten-1-yl group, 2-buten-2-yl group etc., and 
more preferably vinyl group, allyl group, isopropenyl group 
etc. 

[0112] The preferable examples of the “C2_6 alkynyl 
group” in R1 include ethynyl group, 1-propynyl group, 
2-propynyl group, butynyl group, pentynyl group, hexynyl 
group etc. 

[0113] The preferable examples of the “C3_8 cycloalkyl 
group” in R1 include cyclopropanyl group, cyclobutanyl 
group, cyclopentanyl group, cyclohexanyl group etc. 

[0114] The preferable examples of the “Cl_6 alkoxy-Cl_6 
alkyl group” in R1 indicate a C1_6 alkyl group substituted 
With a group having the same meaning as the Cl_6 alkoxy 
group de?ned above, and the preferable group includes 
methoxymethyl group, ethoxymethyl group, 1-methoxy 
ethyl group, 2-methoxyethyl group, 1-ethoxyethyl group, 
2-methoxy-n-propyl group, 3-methoxy-n-propyl group, 
2-(n-propoxy)ethyl group etc. 

[0115] The preferable examples as the “C1_6 alkyl group 
substituted With nitrile group” in R1 includes cyanomethyl 
group, 2-cyanoethyl group, 3-cyano-n-propyl group, 2-cy 
ano-isopropyl group, 2-cyano-n-butyl group, 2-cyano-sec 
butyl group, 2-cyano-tert-butyl group, 2-cyano-n-pentyl 
group, 3-cyano-n-hexyl group etc. 

[0116] The preferable examples as the “amino-Cl_6 alkyl 
group in Which the nitrogen atom may be substituted” in R1 
includes aminomethyl group, methylaminomethyl group, 
dimethylaminomethyl group, ethylaminomethyl group, 
diethylaminomethyl group, methylethylaminomethyl group, 
acetamidomethyl group, pyrrolidinylmethyl group, 2-pyra 
Zolinylethyl group, l-piperidylethyl group, piperaZinylm 
ethyl group etc. 

[0117] The preferable examples as the “aralkyl group” in 
R1 includes benZyl group, phenethyl group, phenylpropyl 
group, naphthylmethyl group, naphthylethyl group, naphth 
ylpropyl group etc. 

[0118] The meanings of the respective groups listed in the 
de?nition of R1 are described above, and the preferable 
aspect of R1 includes a hydrogen atom, a halogen atom, 
hydroxyl group, a C1_6 alkyl group, a C2_6 alkenyl group, a 
C2_6 alkynyl group, a C3_8cycloalkyl group, a hydroxyl 
C l_6alkyl group, a C l_6alkoxy-C l_6 alkyl group, a cyano-Cl_6 
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alkyl group and a C1_6 alkyl group substituted With a halogen 
atom. The more preferable aspect thereof includes a halogen 
atom, hydroxyl group, a C1_6 alkyl group, a C2_6alkenyl 
group and a C2_6alkynyl group, and the further preferable 
aspect includes a Cl_6 alkyl group (particularly, methyl 
group, ethyl group, n-propyl group, isopropyl group). Mean 
ings of D1, D2, W1 and W2 In the compound represented by 
the above formula (1) according to the present invention, D1, 
D2, W1 and W2 are the same as or different from each other 
and each respectively indicates (1) a single bond or (2) an 
optionally substituted Cl_6 alkylene chain. 

[0119] The preferable aspect of the “C1_6 alkylene chain” 
in the above-mentioned “Cl_6 alkylene chain Which may be 
substituted” includes methylene chain, ethylene chain, eth 
ylidene chain, trimethylene chain, isoproylidene chain, pro 
pylene chain, tetramethylene chain, 1,2-butylene chain, 1,3 
butylene chain, 2,3-butylene chain, isobutylene chain etc. 

[0120] Further, a chain being asymmetric in left and right 
is included in these C1_6 alkylene chains, but in this case, the 
binding direction is not limited, and both of the binding 
directions are also included in the “Cl_6 alkylene chain”. 

[0121] The preferable aspect of the “substituent” in the 
above-mentioned “C1_6 alkylene chain Which may be sub 
stituted” includes (i) a hydroxy group, (ii) a halogen atom 
(for example, ?uorine atom, chlorine atom, bromine atom, 
iodine atom etc.), (iii) nitrile group, (iv) a C1_6 alkyl group 
(for example, methyl group, ethyl group, n-propyl group, 
isopropyl group, n-butyl group, tert-butyl group etc.), (v) a 
C2_6 alkenyl group (for example, vinyl group, allyl group, 
1-propenyl group, 2-propenyl group, isopropenyl group, 
2-methyl-1-propenyl group, 3-methyl-1-propenyl group, 
2-methyl-2-propenyl group etc.), (vi) a Cl_6 alkoxy group 
(for example, methoxy group, ethoxy group, n-propoxy 
group, isopropoxy group, n-butoxy group, tert-butoxy group 
etc.), etc. 

[0122] Further, When the “substituent” is a Cl_6 alkyl 
group and/or a C2_6 alkenyl group, these substituents can be 
bound together to form a 5- to 14-membered ring, and in the 
case of W1 and W2, these substituents can be bonded With 
the ring B or X to form a 5- to 14-membered ring. 

[0123] As the preferable aspect, D1, D2, W1 and W2 are the 
same as or different from each other and each include (1) a 
single bond or (2) a methylene chain, ethylene chain, 
ethylidene chain, trimethylene chain, isopropylidene chain, 
propylene chain, tetramethylene chain, 1,2-butylene chain, 
1,3-butylene chain, 2,3-butylene chain, isobutylene chain 
etc., Which may be substituted respectively With one or more 
groups selected from hydroxyl group, a halogen atom and 
nitrile group. 

[0124] The respective meanings of E, X, D1, D2, W1 and 
W2 are described above. Here, the preferable aspect of the 
partial sturucture -Dl-E-D2- includes ethylene chain 
(iCH2iCH2i), ethylidene chain (4CH(CH3)i), trim 
ethylene chain (i(CH2)3i), isopropylidene chain 
(iCH(CH3)2i), propylene chain (4CH(CH3)CH2i), tet 
ramethylene chain (i(CH2)4i), 1,2-butylene chain 
(iCH(C2H5)CH2i), 1,3 -butylene chain 
(iCH(CH3)CH2CH2i), 2,3-butylene chain 
(iCH(CH3)CH(CH3)i), isobutylene chain 
(iCH(CH3)2CH2i) etc. The more preferable aspect 
includes trimethylene chain (i(CH2)3i), isopropylidene 
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chain (4CH(CH3)2i), propylene chain 
(4CH(CH3)CH2i), tetramethylene chain (i(CH2)4i), 
1,2-butylene chain (4CH(C2H5)CH2i) etc., and the fur 
ther preferable aspect includes tetramethylene chain 
(i(CH2)3i) etc. Further, the preferable aspect of the 
partial structure iW1iXiW2i includes a single bond, a 
chain represented by the formula iCH2iCH24Oi, 
iCH2%H2iNR2i, i(CH2)3A)i or i(CH2)3i 
NRZi. 

[0125] The aspects of the compound represented by the 
above formula (1) according to the present invention are not 
speci?cally limited, and those skilled in the art can freely 
combine the groups listed in the above de?nitions concem 
ing each ofAr, the ring A, the ring B, E, X, R1, D1, D2, W1 
and W2, and carry out all compounds Within the scope. The 
more preferable aspects among them include the case Where 
Ar is an optionally substituted 5- to l4-membered aromatic 
heterocyclic group; the ring A is piperaZine ring, piperidine 
ring or pyrrolidine ring; and the ring B is a C6_l4 aromatic 
hydrocarbon group or 5- to l4-membered aromatic hetero 
cyclic group Which may be substituted; E is a single bond; 
and X is a single bond, oxygen atom, an optionally substi 
tuted C1_6 alkylene group or a group represented by the 
formula iNR2i (Wherein R2 has the same meaning as 
de?ned above). As the further preferable aspect, a compound 
represented by the formula: 

(Wherein the respective symbols in the formulae have the 
same meanings as de?ned above), a salt thereof or a hydrate 
of them. 

[0126] Compounds obtained in Examples described later 
are naturally included in the preferable aspects of the com 
pound according to the present invention, and typical com 
pounds are mentioned beloW. 

[0127] 4-[(4-Cyano-5-methyl-4-phenyl)hexyl]-N-(4-?uo 
rophenyl)-N'-(2 -methylpropyl)- l (2H)-pyraZinecarboxy 
imidamide; 

[0128] l-isopropyl-4-[4-(l-isobutyl-lN-benZo[d]imida 
Zol-2-yl)piperaZino]-l -phenylbutyl cyanide; 

[0129] l-[4-cyano-5-methyl-4-(5-cyano-2-thienyl)hexyl] 
4-[2-(3-cyanophenoxy)ethyl]piperaZine; 

[0130] l-[4-cyano-5-methyl-4-(2-thienyl)hexyl]-4-[2-(3 
cyanophenoxy)ethyl]piperaZine; 

[0131] l-[4-cyano-5-methyl-4-(5-cyano-2-thienyl)hexyl] 
4-[3-(5-cyano-2-thienyl)propyl]piperaZine; 

[0132] l-[4-cyano-5-methyl-4-(3-thienyl)hexyl]-4-[2-(3 
cyanophenoxy)ethyl]piperaZine; 
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[0133] l-{4-cyano-5 -methyl-4-[4-(2 -cyano)thienyl] 
hexyl }-4-[2-(3 -cyanophenoxy)ethyl]piperaZine; 

[0134] l-[ (4 -cyano-5 -methyl-4-phenyl)hexyl]-4 -[ (2 -ben 
ZoxaZolyl)amino ]piperidine; 

[0135] l-[4-cyano-4-(5 -cyano -2 -thienyl)-5 -methylhexyl] 
(3 S) -3 -[N-(2 -cyanoethyl) -N-benZylamino ]pyrrolidine; 

[013 6] l-[4-cyano-4-(5 -cyano -2 -thienyl)-5 -methylhexyl] 
(3 R) -3 -[N- (2 -cyanoethyl) -N-benZylamino ]pyrrolidine; 

[0137] l-[ (4 -cyano-5 -methyl-4-phenyl)hexyl]-4-(ben 
ZothiaZolyl)piperaZine; 

[0138] l-[ (4 -cyano-5 -methyl-4-phenyl)hexyl]-4 -[2-(6 
methoxy)benZothiaZolyl]piperaZine; 

[0139] l-[ (4 -cyano-5 -methyl-4-phenyl)hexyl]-4-(2 -ben 
ZoxaZolyl]piperaZine; 

[0140] l-[ (4 -cyano-5 -methyl-4-phenyl)hexyl]-4-(2 
quinolinyl]piperaZine; 

[0141] 4-[4-(1-methyl-lH-benZo[d]imidaZol-2-yl)-l,4-di 
aZepan- l -yl]- l -isopropyl- l -phenylbutyl cyanide; 

[0142] 4-[4-(1-ethyl-lH-benZo[d]imidaZol-2-yl)-l,4-diaZ 
epan-l -yl]- l -isopropyl- l -phenylbutyl cyanide; ethyl 

[0143] 4-(4-cyano-5-methyl-4 -phenylhexyl)-l -[2-(4-?uo 
rophenoxy)ethyl]-2-piperaZinecarboxylate; 

[0144] l-[ (2 -oxo- l ,2-dihydro -3 -quinolyl)methyl]-4 -[ (4 
cyano -5 -methyl-4-phenyl)hexyl]pip eridine; 

[0145] 4-[(4-cyano-5 -methyl-4-phenyl)hexyl]-l -{[2 
methanesulfonylamino]phenyl ]methyl }pip eraZine; 

[0146] 4-[(4-cyano-5 -methyl-4-phenyl)hexyl]-l -{[2 
methanesulfonylamino]phenyl ]methyl }pip eridine; 

[0147] (S) -3 -phenyl-2-aminopropanoic acid{ 1 -[4 -cyano 
5 -methyl-5 -(2-thionyl)hexyl]piperaZinyl}amide; 

[0148] 4-[4-(4 -phenylpiperidinyl)piperidinyl]-l -isopro 
pyl- l -phenylbutyl cyanide; 

[0149] 4-[4-(4-cyano -4 -phenylpiperidinyl)piperidinyl]-l - 
isopropyl-l -phenylbutyl cyanide; and 

[0150] 4-[4- (4 -benZylpiperidinyl)piperidinyl]-l -isopro 
pyl- l -phenylbutyl cyanide. 

[0151] The compound represented by the above formula 
(1) according to the present invention, a salt thereof or a 
hydrate of them can be produced by knoWn production 
processes or processess according to the processes. As the 
knoWn production processes, for example, a production 
process described in JP-A 2000-169462 (a production pro 
cess described in paragraphs “0054” to “0065“in the Pub 
lication), and production processes described in JP-A 2000 
12207, 2000-12208 and 2000-12209 are listed. 

[0152] Further, the raW material compound in the produc 
tion of the compound (I) may form a salt or a hydrate, and 
is not speci?cally limited so far as it does not inhibit the 
reaction. When the compound (1) according to the present 
invention is obtained as a free body, it can be converted to 
a salt Which the above compound (I) may form, according to 
a conventional process. When the compound according to 
the present invention is prepared as a free body, it can be 
converted to a salt according to a conventional process. 
Various isomers (for example, geometrical isomer, optical 
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isomers based on an asymmetric carbon, stereo-isomers, the 
isomers of tautomers and the like) Which are obtained for the 
compound (I) according to the present invention can be 
puri?ed and isolated by conventional separation procedures 
(for example, recrystallization, a diastereomer salt method, 
an enzyme division method, various chromatography and 
the like). 
[0153] The “salt” in the speci?cation of the present appli 
cation is not speci?cally limited so far as it forms a salt With 
the compound according to the present invention and is 
pharmacologically accepted, and is preferably a salt of 
hydrogen halide acid (for example, hydro?uoride, hydro 
chloride, hydrobromide, hydroiodide and the like), a salt of 
an inorganic acid (for example, sulfate, nitrate, perchlorate, 
phosphate, carbonate, bicarbonate and the like), a salt of an 
organocarboxylic acid (for example, a salt of acetic acid, a 
salt of tri?uoroacetic acid, a salt of oxalic acid, a salt of 
maleic acid, a salt of tartaric acid, a salt of fumaric acid, a 
salt of citric acid, and the like), a salt of an organosulfonic 
acid (for example, methanesulfonate, tri?uoromethane 
sulfonate, ethanesulfonate, benzenesulfonate, toluene 
sulfonate, camphorsulfonate, and the like), a salt of an amino 
acid (for example, a salt of aspartic acid, a salt of glutamic 
acid, and the like), a quaternary ammonium salt, an alkali 
metal salt (for example, sodium salt, potassium salt and the 
like), an alkali earth metal salt (for example, magnesium 
salt, calcium salt and the like), and the like. Hydrochloride, 
a salt of oxalic acid, a salt of tri?uoroacetic acid, and the like 
are more preferable. 

[0154] The compound represented by the fore-mentioned 
formula (I) or a salt thereof, or a hydrate thereof can be 
formulated by an ordinary method, and preferable prepara 
tions include tablets, poWders, granules, parvules, coated 
tablets, capsules, syrups, troches, inhalants, suppositorium, 
injections, paste medicines, eye ointments, eye drops, nasal 
drops, eardrops, poultices, lotions and the like. For prepa 
rations, excipients, binders, disintegrants, lubricants, colo 
rants, and ?avoring agents Which are conventionally used, if 
necessary, stabilizers, emulsi?ers, absorption accelerators, 
surfactants, pH regulators, antiseptics, antioxidants and the 
like can be used. Ingredients Which are conventionally used 
for the raW materials of pharmaceutical preparations can be 
formulated by a normal method. As these ingredients, for 
example, there are listed animal and vegetable oils such as 
soy bean ?exure, talloW and synthetic glyceride; hydrocar 
bons such as liquid para?in, squalane and solid para?in; 
ester oils such as octyldodecyl myristate and isopropyl 
myristate; higher alcohols such as cetostearyl alcohol and 
behenic alcohol; silicone resins; silicone oils; surfactants 
such as polyoxyethylene fatty acid ester, sorbitan fatty acid 
ester, glycerin fatty acid ester, polyoxyethylene sorbitan 
fatty acid ester, polyoxyethylene-hardened castor oil and 
polyoxyethylene-polyoxypropylene block copolymer; 
Water-soluble polymers such as hydroxy ethyl cellulose, 
polyacrylic acid, carboxyvinyl polymer, polyethylene gly 
col, poly(vinyl pyrrolidone) and methyl cellulose; loWer 
alcohol such as ethanol and isopropanol; polyvalent alcohols 
such as glycerin, propylene glycol, dipropylene glycol and 
sorbitol; sugars such as glucose and dextrose; inorganic 
poWders such as silicic anhydride, aluminum magnesium 
silicate and aluminum silicate; puri?ed Water and the like. 
Speci?cally, as excipients used are: lactose, corn starch, 
White sugar, dextrose, mannitol, sorbit, crystal cellulose, 
silicon dioxide and the like; as binders used are: polyvinyl 
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alcohol, polyvinyl ether, methyl cellulose, ethyl cellulose, 
gumarabic, gumtragacanth, gelatin, shellac, hydroxypropyl 
cellulose, hydroxypropylmethyl cellulose, polyvinyl pyr 
rolidone, polypropylene glycol-polyoxyethylene block 
copolymer, meglumine, calcium citrate, dextrin, pectin and 
the like; as disintegrants used are: starch, agar, gelatin 
poWder, crystalline cellulose, calcium carbonate, sodium 
bicarbonate, calcium citrate, dextrin, pectin, carboxymethyl 
cellulose calcium and the like; as lubricants used are: 
magnesium stearate, talc, polyethylene glycol, silica, hard 
ened vegetable oil and the like; as colorants used is: any 
colorant Which is approved to be added to pharmaceuticals; 
as ?avoring agents used are: cocoa poWder, menthol, aroma 
poWder, peppermint oil, borneol, cinnamon poWder and the 
like; as antioxidants used are: ascorbic acid, ot-tocopherol 
and the like Which are approved to be added to pharmaceu 
ticals. 

[0155] For example, (1) oral preparations are made as 
poWders, ?ne granules, granules, tablets, coated tablets, 
capsules etc. according to a conventional method after 
adding the compound according to the present invention, a 
salt thereof or a hydrate of them, ?llers, and further, if 
necessary, binders, disintegrants, lubricants, colorants, ?a 
voring agents etc. (2) In case of tablets and granules, sugar 
coating and gelatin coating and additionally, if necessary, 
appropriate coating are alloWed to be carried out. (3) In case 
of syrups, preparations for injection, eye drops and the like, 
pH regulators, resolving aids, isotonizing agents and the 
like, and if necessary, dissolution assistants, stabilizers, 
buffers, suspending agents, antioxidants and the like are 
added and formulated according to a conventional method. 
In case of the preparations, a freeze-dry product can be also 
made, and injections can be administered in vein, subcutis 
and a muscle. Preferable examples of the suspending agent 
include methyl cellulose, polysorbate 80, hydroxyethyl cel 
lulose, gum arabic, tragacanth poWder, carboxymethyl cel 
lulose sodium, polyoxyethylene sorbitan monolaurate and 
the like; preferable examples of the resolving aids include 
polyoxyethylene hardened castor oil, polysorbate 80, nico 
tinamide, polyoxyethylene sorbitan monolaurate and the 
like; preferable examples of the stabilizer include sodium 
sul?te, meta sodium sul?te, diethyl ether and the like; 
Preferable examples in the preservative include methyl 
p-oxybenzoate, ethyl p-oxybenzoate, sorbic acid, phenol, 
cresol, chlorocresol and the like. (4) Further, in the case of 
external preparations, the preparation process is not speci? 
cally limited, and the external preparations can be produced 
by a conventional method. As the raW material of a base drug 
used, various raW materials Which are conventionally used 
for pharmaceuticals, quasi drug, cosmetics and the like can 
be used. For example, raW materials such as animal and 
vegetable oils, a mineral oil, an ester oil, Waxes, higher 
alcohols, fatty acids, a silicone oil, a surfactant, phosphati 
des, alcohols, polyvalent alcohols, Water-soluble polymers, 
clay minerals, puri?ed Water and the like are listed. Accord 
ing to requirement, a pH regulator, an antioxidant, a chelat 
ing agent, antiseptic and fungicide, a coloring agent, ?avors 
and the like can be added. Further, if necessary, ingredients 
having differential derivation action, blood ?oW accelerator, 
antibacterial, antiphlogistine, cell activator, vitamins, amino 
acids, a humectant, keratolysis medicine and the like can be 
formulated. The dose of the pharmaceuticals according to 
the present invention is different depending on the extent of 
symptom, age, sexuality, body Weight, administration form, 
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modality of salt, the difference of sensitiveness for medicine, 
the speci?c modality of affection, but in the case of an adult, 
for oral administration, approximately 30 pg to 1000 mg per 
day in general, preferably 100 pg to 500 mg, and more 
preferably 100 pg to 100 mg of the pharmaceutical is 
administered at one time or several times. For injection 
administration, approximately 1 to 3000 pg/kg in general, 
and preferably 3 to 1000 pg/kg of the pharmaceutical is 
administered at one time or several times. 

[0156] The compound represented by the above formula 
(I) according to the present invention, a salt thereof or a 
hydrate of them is useful as a calcium antagonist and 
speci?cally, a neuron-selective calcium antagonist. The 
compound according to the present invention has a novel 
compound having a P/Q-type calcium channel and an 
N-type calcium channel inhibiting activity, and is useful as 
an agent for treating or preventing a disease against Which 
a P/Q-type calcium channel inhibitory action and an N-type 
calcium channel inhibitory action are effective. Further, the 
compound represented by the above formula (I) according to 
the present invention, a salt thereof or a hydrate of them has 
a remarkably loW extent of cell affection in comparison With 
a conventional antagonist, and is a safe calcium antagonist 
Whose toxicity is reduced. Accordingly, the compound 
according to the present invention, a salt thereof or a hydrate 
of them is useful as a neural cell death depressor, a cerebral 
neural cell demulcent, an agent for treating or preventing 
neural disease and an analgesic. In particular, it is useful as 
an agent for treating, preventing or improving acute 
ischemic stroke, cerebral apoplexy, cerebral infarction, head 
trauma, cerebral neural cell death, AlZheimer’s disease, 
Parkinson’s disease, amyotrophic lateral sclerosis, Hunting 
ton’s disease, cerebral circulation metabolic affection, cere 
bral dysfunction, pain, spasm, schizophrenia, migraine, epi 
lepsy, manic-depression, neural degenerative diseases, 
cerebral ischemia, AIDS dementia complications, edema, 
anxiety disorder, diabetic neuropathy, cerebral vascular 
dementia, multiple sclerosis etc. 

BRIEF DESCRIPTION OF DRAWINGS 

[0157] FIG. 1 shoWs a HPLC chart in Reference Example 
97. 

[0158] FIG. 2 shoWs a HPLC chart in Reference 
Examples 100 and 101, the spectrum of No. 1 in the draWing 
shoWs a spectrum in Reference Example 100 and the spec 
trum of No. 2 shoWs a spectrum in Reference Example 101, 
respectively. 
[0159] FIG. 3 shoWs a HPLC chart in Reference Example 
103. 

EXAMPLES 

[0160] Examples are shoWn beloW as the best modes for 
carrying out the present invention, but those Reference 
Examples, Examples (further, a pharmacologically accept 
able salt thereof or a hydrate of them, and the pharmaceu 
tical containing thereof) and Test Examples are only illus 
trative, and the compound according to the present invention 
is not limited to speci?c examples beloW at any case. Those 
skilled in the art can add various variations to not only 
Examples shoWn beloW, but also the Scope of Claim for 
Patent in the speci?cation of the present application to carry 
out the present invention to a maximum extent, and such 
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variations are included in the Scope of Claim for Patent in 
the speci?cation of the present application. 

[0161] Further, the symbol “Z” used in Reference 
Examples or Examples beloW means benZyloxycarbonyl 
group, and “HPLC” means high performance liquid chro 
matography, respectively. 

Reference Example 1 

2-[ (4 -Cyano-5 -methyl-4 -phenyl)hexyl]-5-benZyl-2, 
5 -diaZabicyclo[2,2,1]heptane 

[0162] The title compound Was obtained as a pale broWn 
oil in accordance With the method described in Example 15 
(1 5%). 

[0163] lH-NMR (400 MHZ, CDCl3)d0.78 (d, J=6.8 HZ, 
3H), 1.04-1.16 (m, 1H), 1.20 (d, J=6.8 HZ, 3H), 1.45-1.57 
(m, 1H), 1.64 (dd, J=9.6 HZ, J=33.6 HZ, 2H), 1.94 (dt, J=4.4 
HZ, J=12.4 HZ, 1H), 2.07-2.23 (m, 2H), 2.30-2.38 (m, 1H), 
2.50-2.71 (m, 5H), 3.19 (d, J=14 HZ, 2H), 3.66 (q, J=14 HZ, 
2H), 7.19-7.40 (m, 10H).out the present invention, but those 
Reference Examples, Examples (further, a pharmacologi 
cally acceptable salt thereof or a hydrate of them, and the 
pharmaceutical containing thereof) and Test Examples are 
only illustrative, and the compound according to the present 
invention is not limited to speci?c examples beloW at any 
case. Those skilled in the art can add various variations to 
not only Examples shoWn beloW, but also the Scope of 
Claim for Patent in the speci?cation of the present applica 
tion to carry out the present invention to a maximum extent, 
and such variations are included in the Scope of Claim for 
Patent in the speci?cation of the present application. 

[0164] Further, the symbol “Z” used in Reference 
Examples or Examples beloW means benZyloxycarbonyl 
group, and “HPLC” means high performance liquid chro 
matography, respectively. 

Reference Example 1 

2-[ (4 -Cyano-5 -methyl-4 -phenyl)hexyl]-5-benZyl-2, 
5 -diaZabicyclo[2,2,1]heptane 

[0165] 

CN 

[0166] The title compound Was obtained as a pale broWn 
oil in accordance With the method described in Example 15 
(1 5%). 

[0167] lH-NMR (400 MHZ, CDC13) 6 0.78 (d, J=6.8 HZ, 
3H), 1.04-1.16 (m, 1H), 1.20 (d, J=6.8 HZ, 3H), 1.45-1.57 
(m, 1H), 1.64 (dd, J=9.6 HZ, J=33.6 HZ, 2H), 1.94 (dt, J=4.4 
HZ, J=12.4 HZ, 1H), 2.07-2.23 (m, 2H), 2.30-2.38 (m, 1H), 
2.50-2.71 (m, 5H), 3.19 (d, J=14 HZ, 2H), 3.66 (q, J=14 HZ, 
2H), 7.19-7.40 (m, 10H). 








































































































































































































