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Descri ption*159159* [Title of the Invention]
THERAPEUTI C AGENT FOR SPI NAL CANAL STENCS 1S _L
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stenosi s containing a heterocyclic derivati ve\mm‘“\‘\m\\\“\
[DéBepghnabherr petameed )t opascribeipnesent heterocysisc

derivative (1)") represented by the foll owi ng genera

rrierauba €Hd 19fvan i maceiid o8t by @geapiBbick %@ﬂﬂNAL CANAL
thereof as an active |ngred|ent [chem 1] R1\ A, D5

sTR3oR4s(1) In the formula (1), R and R are the
same or different and each represents an optionally
substi t ut ed aryl, and the substituents are the same or
different and one to three substituents are sel ected
% ¢ 958T8 consi sting of hal ogen atom al kyl,

, ary al kyl', al koxy, alkylthio, alkoxyalkyl

: Isulfonyl hydroxy, am no, nonoal kyl am no,

[og { . oal K

Iraf kytam no, carboxy, cyano and nitro;

[T%c

The present invention relates to an agent for treatment
of spinal canal stenosis:containing}aheterocyclic deri&ative
(hereinafter, referred to as “the present heterocyclic
derivative (1)”) represented by the following general formula
(1) or'a.pharmaceutically'acceptable salt thereof as an active

ingredient;

In tﬁe formula (1), R! end R? are the same or different
and each represents an optienaliy substituted aryl, and the
substituents are the same or different and one to three
substituents are selected from the group consisting‘of]nalogen
etem}' alkyl, haloalkyl, arylalkyl, alkoxy, alkylthio,
alkoxyalkyl, alkylsulanyl,_hydroﬁy, amino, monoalkylamino,
dialkylam;no, carboxy, cyano and_nitro;

R> and R' are the same or different and each represents
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R3 and R4 are the sane or different and each
“represents 111111 11111 11111 1111 1111 *@00002*
hydrogen atom or al kyl; R5 represents hydrogen atom
al kyl or hal ogen atom Y represents N or NO; - A
represents NR6, and R6 represents hydrogen atom
: al kyl, al kenyl or cycl oal kyl ; D represents
hydddgdrernd car cat keelisplene which is optional ly substituted
wi th hydroxy, or A and D are conbined with each other
to Ror meardsenkenhydrogpnr efroeserdlddy byot hea fodénws ngm;
formula (2) [chem 2] Z(CH2)r '

Y represents N or N—O;

A represents NR®, and R® represents hydrogen atom, alk.yl,
alkenyl or cycloalkyl;

D represents alkylene or alkenylene which is optionally
substituted with hydroxy, or A and D are combined with eaéh
other tb form a divélent group represented_by the following
formula (2)

[chem. 2]

/(CHz)r _
—N{_ >(CHz)t_

(CH2)q

(2)

[In the formula (2}, r represents an integer of 0 to 2,
q represents 2 br 3 and t represents an integer of 0 to 4.7;
~ E represents phenylene or a-single bond, or D and E are
combined with each other to form a divalent group répresented
by the following formula (3)
[chem. 3]
X
o

_‘(CHz)U v

(3)

(-—— represents a single bond or a double bond.)



N N, (CH)q (cH)t- (2) [In the formila
(2), r represents an integer of 0 to 2, q represents 2
or 3 and t represents an integer of 0 to 4.]; E
represents phenylene or a single bond, or D and E are
conmbined with each .other to forma dival ent group
represented by the following fornmula (3) [chem 3]
[In the formula (3), u represents an integer of 0 to 2
and v répresents 0 or 1.];
G represents 0, S, SO or S0O;; and
Q represents carboxy, alkoxycarbonyl, . tetrazolyl,
carbamoyl, monoalkylcarbamoyl, dialkylcarbamoyl or the group

represented by the following formula (4).

‘[chem. 4]

—CONH—80,—R’
(4) |
[Lntheformula(4),R7representsamino,monoalkylamino,
dialkylamino, hydroxy, any of the group of the following 1)
to 4) which are optio_ﬁally substituted with 1 to 3 substituents
selected from the group consisting of halogen atom, alkyl,
haloalkyl, arylalkyl, alkoxy, alkylthio, al’OXYalkyl,

.alkylsulfonyl, hydroxy, amino, monoalkylémino, dialkylamino,

carboxy, cyano and nitro;
1) alkyl,
2) aryl,
3) aryloxy, and
4). heteroéyclic group.]

[Background Art]

[0002]

Spinal canal stenosis is a disease of various symptoms



(3) (--- represents a single bond or a double bond.) 2

[In the formula (3), u represents an integer of 0 to 2

and v represents 0 or 1.]; Grepresents 0, S, SO or

S2; and Q represents carboxy, al koxycarbonyl,

tetrazol yl, carbanoyl, nonoal kyl car banoyl , -

di al kyl carbanoyl or the group represented by the
théoldmyeag dwr ol aofdyesfebem f4her CONHE SO2e Risel) as nerve

[ Inthe formula (4), R7 represents.am no,
rodoraldeyicanenaindi ad K\l awisnd,t Bydnaxyowany of dgighal canal

group of the followng 1) to 4) which are optionally -

casybstdy uheth wéht dodioi 3 delhsié taends orekpehedh d Nakakle® tum
group consi sting of hal ogen atom al kyl, hal oal kyl,

f1avihal dky st 2l koxyy aldofdihi @arglikoxyal: kﬁ’llle projection of
_al kyl sul fonyl, hydroxy, am no, nonoalkylan1no

ingéﬁbg¥£éﬁk99dféﬂpoé%péﬁﬁﬁmbﬁﬁgﬂﬁﬁégtenosed51te,spinal
canalstenosisisclassifiedas<:ervicalspinalcanalstenosis,
thbracic spinal canal stenosis, luﬁbar spinal canal stenosis,
diffusespinalcanalstenosis,sacﬁalstenoéis,etc. Examples
of the syﬁptom thereof are lumbago,.pain of lower limbs,
numbneés, etc. due to nerve cqmpression. Especially in the
case of cauda eguina éoﬁpréssion, symptomslof lumbago, pain
in lower limbs, numbness, c;tapleCtic feeling become severe
during walking.

[0003]

As a treating agent for lumbar spinal canal stencsis
which is one of spinal canal stenosis, limaprost which is a
derivative of prostaglandin E; has been known and used for the
improvement in subjective symptoms §f lumbar spinal canal
stenosis (such'as pain or numbnéss of lower limbs) and in
walking ability.

[0004]

On the other hand, the present heterocyclic derivative

fzi) or é pharmaceutically acceptable salt thereof has already

been reported to be useful for the treatment of pulmonary.

hypertension or obstructive ' arteriosclerosis as a PGI;



1) alkyl, 2) aryl, 3) aryloxy, and 4) heterocyclic
group. ] [Background Art] [0002] Spinal canal stenosis
is a disease of various synptons that appear due to
conpression of nerve tissues such as nerve root or
cauda equina, as a result of narrow ng of spinal cana
caused by the hypertrophi c degenerati on of spine or
retégasentyoni bavuseeonsbirt ukiang 1sni Nalt GaNaloc@fedher )
projection of intervertebral disk. Depending upon the
[osbtenosed site, spinal canal stenos is is classified as
cervical spinal canal stenosis, thoracic spinal cana
Sten@§t§ntb%gﬁ%%n%pln@ﬁ %ﬁﬁ%ﬁ:§§qm%%fhaﬁlgﬁé§§u?@HE§Eion
canal stenosis, sacral enosi s, etc. Exanples of -the
Wo SyHPL oay E her eof are |umbago, pain of |ower l'i nbs,
nunbness, etc. due to nerve conpression. Especially in
the case of cauda equi na conpression, synptons of
| unbago, pain in | ower |inbs, nunbness, cataplectic

DI§8i699r9e89”?h§egﬁ§gpg9rg?g wal ki ng.. [ 0003] As

treati ng agent spi nal canal stenosis

e OaE: Che oPoRPaLERE aaie B WA boon known and

o#@ for the inprovenent in subjective synptons of
ar spinal canal stenosis (such as pain or nunmbness

of | | i mbs d i | king abilit
fﬁe maln © jeé¥ g1€M% pré%ent 1n€éntlon is to provide

a novel agent for the treatment of spinal canal stenosis.

[Means for Solving the Problems]
[0007]
The present inventor has found that the present

heterocyclic derivative (1) is abl
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disturbance caused by compression of cauda equina in rats and
achieved the present invention.
[0008]

An example of the present invention is an agent for the
treatmeht'of spinal_canal stenosis containing the present
heterocyciic derivative (1) or a pharmaceutically acceptable

salt thereof as an active ingredient.

[Brief Description of the Diawing]

[0009]



[0004] = On the other hand, the present
heterocyclic derivative (1) or a pharmaceutically
accept able salt thereof has already been reported to
be useful for the treatnent of pul nonary_ hypertension
or obstructive arteriosclerosis as a P2 receptor
agoni st (see, for exanple, Patent Docunent 1). [0005]
[FRateny Docunment 1: Panphlet of International
Publ i cati on WD 02/088084 [Di scl osure of the Invention]

[Prophgns that {the Invention is tao30lve] [QGQ6L+ of

The main object of the present invention is to provide

e o R e U T T E%%ﬁ?@%%ﬁ%ﬁutﬂ-

ox@reﬁthet% Eﬁfony Eﬁ% %ﬁf1e QH 5%% ter, referred to

as “the compound A”) for improving the walking disability in
the model rats suffering from walking disability due to
compression of cauda equina. An ordinate shows the walking
'diotance (m) and an abscissa shows the elapsed days ofter the
operation. In the drawing, circular, square and triangular
marks represent sham operation Jgroup, control group and

drug-administered group, respectively.

[Best Mode for Carryiog Out the Invention]
[0010]

In the present 'hetérocyclic derivative (1), the
preferred one is that where

R' and R? are the same or different and each represents
optionally substituted phenyl, and the substituents are the
same Or difforent and one.to three substituents selected from
the group consisting of halogen atom, alkyl and alkoxy;

R’ and R? are the same or oifferent and each represeﬁts
hydrogen atom or alkyl;

| R® represents hydrogen atom;
Y ropreSentS N;

A represents NR®, and R® represents alkyl;



di stur bance caused by conpression of cauda equina in
rats and achi eved the present invention. [0008]
An exanple of the present invention is an agent for

. the treatment of spinal canal stenosis containing the
present heterocyclic derivative (1) or a
phar maceutically acceptable salt thereof as an active

|ngn@d&@@feségige§1£§§gﬁépt|on of the Drawi ng] [ 0009]
[Fig. 1] Firg. 1showstheef f ect of

- 2-{f- x_[%\bf%_,@ngé erQi’llnﬁ’l’é aghRu2-yl) - N-i sopr opyl ami no] b

utylox met hyl sulfonyl) acetam de (hereinafter,

'ref sthe ound A") for inproving the
malklng |sa§§ |t§ |%8§Ee nodel rats suffering from

AR P SO S U 9 e
co RSG5, e A e
e e bbb i
~1)Carry|?g é%gcﬁt“grgnvggéiggglly substituted with 1 to 3
substituentsselectedfrmnthegroupcon51st1ngofhalogenatom,
- alkyl, haloalkyl, arylalkyl, alkoxy, alkylthio, alkoxyalkyl,-
alkylsulfonyl, hydroxy, amino, monoalkylamino, dialkylamino,
carboxy, cyanc and nitro;

1) alkyl,

2) aryl,.

3) aryloxy, and

4)-heterocyclic group.

[0011]

To ‘be more specific, the compound .IA_ and
2-{4-[N- (5, 6-diphenyl- |
pyrazin-2-yl)-N-isopropylamino]butyloxylacetic \ acid
(hereiﬁafter,'réferred to aé “the compound B”) are preferable
for example.

[0012]
| As to the‘Valkyl”,in the present invention, that which

isstraightorbranchedhavingl'U36carbonatoms,forexamplep

methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,



[0010] In the present heterocyclic derivative
(1), the preferred one is that where R and R2
are the sane or different and each represents _
optionally substituted phenyl, and the substituents
are the sanme or different and one to three
substituents selected fromthe group consisting of

- sebabagen, at st tabkyh1andnapkexyn, isopeR3,and RAAR&1 or
the same or different and eac represents hydrogen '

1s@h@ﬁ&@ﬁn§§%ﬁ4exgﬁpﬂﬁﬁﬁ%%ent@aQXQQ%g%QRgtOHhk ¥l having 1 to
represent’s N, A represents NR6, and représents

- ébk%&n at6ﬁ9r§§eBEéf@EE§ﬁ%ne represents a single
bond; represents O; ‘ )
[0013] "

As to an alkyl moiety in.“haloelkyl”, “arylalkyl”,
Yalkylthio”, ;'“alkoxyalkyl”, : “alkyisuifonyl”,
“moncalkylamino”, “dialkylamino?,.“monoalkylcarbazoyl” and
“dialkylcarbamoyl” in the present invention, that.which.is the
same as the already-mentioned alkyl may be exemplified.
[0014]

As to the “alkoxy” iﬁ the present invention, that which
is straight or branched having 1 to 6 carbon atoms, for example,
methoxy, ethoxy, n—propoxy,.ieopropoxy, n-butoxy, isobutoxy,
sec-butoxy, tert-butoxy, = n-pentyloxy, isopentyloxy,
kexy¢oxy'ney be exemplified. Particularly,
alkoxy having 1 to 4 carbon atoms is preferable.

[0015]

As to an alkoxy moiety in “alkoxycarbonyl” and
“alkoxyalkyl” in the present invention, that which is the same
as the already-mentioned alkoxy.may be exemplified.

[0016] |

As to the “a;kenyl” in the present invention, that.which
isstreightorkmanchedhavingZ tofScarbonatoms,forexample?
vinyl, rl—propenyl, 2-propenyl, 1l-butenyl, 2-butenyl,

3—butenyl, l-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl,



represents carboxy or .a group represented by the
followng formula (4) , and R7 represents am no
nmonoal kyl am no, di al kyl am no, hydroxy, or any of the .
group of the following 1) to 4) which are optionally
Substituted with 1-to 3 substituents selected fromthe
group .consi sting of hal ogen atom. alkyl, hal oal kyl,

4- Iﬂét’ﬂi?ikylpeﬁtg@ﬁ}l, al kyhthifgy1al koxyakkyhyl,  3-hexenyl,
al kyl sul fonyl ydr oxy, . am no, nonoalkylanlno : ‘

4-KE ALKyl aBkNG,-HEAIHBXY  meYape antdmplified) ab5¥k1c§larly,

~aryl, 3) aryloxy, and 4 heterocycllc gro up

ali@n% HRY espesi éwesegaﬁog%né gnd 2- Aﬁbb[é\l' (5
6- di phenyl -~ pyrazin-2-yl) -N—|sopropy anln ut yl oxy

[ogf? |caC|d (hereinafter, referred to as "the conpound
are preferable for exanple. [0012]

"As to the “cycloalkyl” in the present invention, that
which has 3 to 8 carbon atoms, for exémple, cyclopro?yl,
cyclobutyl, cyclbpentyl( cyclohexyl, cycléheptyl or
cyclchtyl may be exemplified. Particularly, cycloalkyo
having 5 to 7 carbon atoms is preferable. | |
[0018]

As to the “halogen atom” in the pfesent invehtion,
fluorine atom, chlorine atom, bromine atom and iodine_atonlmay
be exemplified.

[0019]

As to the “aryl” in the present invention, that which
has 6 to 10 carbop atoms, for example, phenyl, l-naphthyl or
2-naphthyl may be exemplified. Particularly, phenyl 1is
preferable. |
[0020]

As to the afyl moiety in “arylalkyl” aﬁd “aryloxy; in
the present invention, that which is the same as in the
already-mentioned aryl may be exemplified;

[0021]
As to the “alkylene” in the present invention, that which

is straight or branched having 1 to 8 carbon atoms, for example,



As to the "alkyl" in the present invention, that which
is straight or branched having 1 to 6 carbon atons,
for exanple, nethyl, ethyl, n-propyl, isopropyl,

n- butyl, isobutyl, -sec-butyl, tert-butyl, n-pentyl,

I sopentyl, n-hexyl or isohexyl may be exenplified.
Particularly, alkyl having 1 to 4 carbon atons is

preferabl et h0043L,  1- 3l kyb_mRERLY ckRyle
me T Al kyl 0 §?z;f%;/%al| klyﬁftlﬁg?ﬁ&ﬁ%’ Aros b %E%’Fﬁ;ﬂy}ene’

tr{ﬁégﬂbﬁghgngffaﬁ{ﬁﬂgﬁﬁh%gﬁgﬂ%wﬁet

3
"“nonoal kyl car bazoy yl car banoy

hegfggggﬁyigxgn“é¥L FE?%m@@h%ﬁéﬁ%thﬁ?§a &ss[%g%gflified.

y=nentioned a may “be exenplifie

o 5 L D0 SLnd b8P SO0RL LGN 00, LB reranic,

to for exanple, nethoxy, .ethoxy, n-propoxy, .
and CBbFBbERS, TRTDUPoRy O o SOBUEGRR® SetBUtiony, oL erable.
[Oé$£§-butoxy, n- pentyl oxy, isopentyloxy, n-hexylox:y-
sohexyl oxy may be exenplified. Particularly,

al koxy having 1 to 4 carbon atoms is preferable.

[OOI% to the alkenyleneanlg|Egﬁypﬁﬁpgpy_pﬁventlon, that
' "al koxycarbonyl " and "al koxyal kyl" in the present
- VhiEgeht i o2t Wato R e d ke shine asq He carbon atoms, for
- "already-nentioned al koxy may be exenplified. [0016]
exa@P1 e t he eBRRRWYENSI n t he PreBenyleReent | oA PrhRENYlene,

~which is straight or branched having 2 to-6 carbon
1-heoemylene, exanpibenyiaye, 13pbuopenylleng,propeerypltenylene,

1- butenyl, 2-butenyl, 3-butenyl, 1-pentenyl, 2-pent
2-payten@leeat enyl , 4- geprarnynylene, 4-pentenylene,

| Lon" ] -
,nﬁgggﬁﬁghylenv,

4-methyl-3-pentenylene, l-hexenylene, 2-hexenylene,
. 3-hexenylene, 4?hexenylene, 5-hexenylene, 1l-heptenylene,
2-heptenylene, 3-heptenylene, 4-heptenylene, 5-heptenylene,

~ + 1 - + 1
6-heptenylene, l-octenylene, 2-octenylene, 3-octenylene,

L]

4-octenylene, 5-octenylene, 6—o¢tenylene or 7-octenylene may
be exemplified. Particularly, alkenylene having 3 to 6 carbon
atoms is preferable, and alkenylene having 4 carbon atoms is
more ﬁreferable; |
[0023]

As to the “heterocyclic group” in the present invention,
‘the following (1) or (2) may be exemplified.

(1) A five- to six—membered aromatic ring'groub having
1 to 4 hefero atoms selected from nitrogen atom, oxygen atom

and sulfur atom, or a benzene condensed rihg thereof and

10



4- et hyl - 3- pent enyl , 1- hexenyl , 2- hexenyl , 3- hexenyl ,
4- henexyl or 5-hexenyl nmay be exenplified.

Particul arly, alkenyl having 3 or 4 carbon atons is
preferable. [0017] . . As to the "cycloal kyl™ in
the present invention, that which has 3 to 8 carbon
atons, for exanple, cyclopropyl cycl obutyl ,

nlﬁi‘@lgeﬁergtycgm anal ahexel» SX%InphﬁQE/ylferm Cé(ﬁl QG Wﬁ¥n a

be exenplifi-ed. Partlcularly, cycl oal kyo haV|ng 51to

rlﬁﬁtéeﬂs%EQHQn%S QE?@ riabl ¢4 Qﬁﬁi atom fﬁ 4o 08 rom.

al ogen atonl in e present ntion, ori ne

e ghOTL oL BELE 00 100 '°d;?>af‘ o,

s-SHRS0% VAL, BEE MLEN NS0,k A0 SO0 oy,

3—gﬁ¥F5§égrg¥H%lfle 3%§tlc%ha§13%a£6fi?lyif 14—isoxazolyl,
| 2—thiazolyl, 5-thiazolyl, 2-benzothiazolyl, 1—imidazolyl,
2-imidazolyl, ' ~ 4-imidazolyl, - 2-benzimidaolyl,
"1H-1,2,4-triazol-1-yl, 1lH-tetrazol-5-yl, 2H-tetrazol-5-yl,
Z2-pyridyl, 3-pyridyl, 4-pyridyl, 3—pyrazoiyl, 2-pyrimidinyl
4-pyrimidinyl, 2-pyrazinyl, and 1,3,5-triazin-2-yl.

| (2) A four- to eight-membered saturated ring group which
optionally has one to four same or different nitrogen atom,
oxygenétomorsndferétqm,oreabenzenecondensedringthereof,

and nitrogen atom and sulfer atom may form an oxide when a

ring-constituent atom is rnitrogen atom or sulfer atcm.
Examples thereof include piperidino, piperazinyl,
3-methylpiperazin-1-yl, homopiperazinyl, morpholino,
thiomorpholino, l-pyrrolidinyl, 2-pyrrolidinyl and

2-tetrahydrofuranyl.
[0024]

The present heterocyclic derivative (1) is able to be
synthesized by the process mentibned in the above—mentioned
.Patent_Document 1 (pamphlet of Internatibﬁal Publication WO
02/088084) .

[0025]

11



As to the aryl noiety in "arylalkyl" and."aryl oxy" in
the present invention, that which is the sane as in
the already-nentioned aryl may be exenplified. [0021]
As to the "al kylene"” in the present invention, that
which is straight or branched having 1 to 8 carbon
atons, for exanple, nethylene, ethylene,

1- med twh 6 It@f@pr%s@ﬁtthuégé%lc%q,lctaé@baxheaeu may be
t et ramet hyl en pent anet hyl ene, "hexanet hyl ene,

us@§p5§@gﬁﬁélr%ﬁ%e%tl%la%tsﬁyll%ng PBYnber exemlifd ey acid,
Particularly, alkylene having 3 to 6 carbon atons is

e prgf cL20b oo AlIVESNRIVEND e LB POD-ALOTD R r
prefera al kenyl ene” in
ph%?§%§%82§ﬁgliﬁvgggéﬁgébégf%éﬁnéﬁﬁhs AL e g

eth lenféslo r%RenM GR& 2710 pggglePSSent heterocycllc
but'e %Ut e %n

ny?ene bu?enylene nyl ene,

I |
ool BT GRS TP R Y iy roensc

2- hexeny e | ene, 4-he l.ene,
acEangNehy REnRTAoREbERG! BRbc 2 SHagbiny chac nitric acid
- 3- hept eny Iene 4- hept enyl ene, hept enyl ene,
Ph%sﬂléﬁféﬁ)ﬂ% hidBEEéHWéﬁ@C?d@Etké\ﬁ‘% ’éomlc acidand Wlth

3-octenyl ene, 4-octenyl ene,  5-octenyl ene, octenylene
Or%@“?¢o%@b%j¥%ﬂbaﬁa9cﬁ l@x%ﬁ%ﬁvfF%HtaPéFtﬁ%hﬁahq%ﬁtlc acid,

al kenyl ene having 3 to 6 carbon atonms is preferable,
cipndcal kehyl efemediichgagidar boalatiemsa¢sdppreiccinic acid,

preferabl e. [0023] As to the "heterocyclic _
meghappsulfonhe pcasentetihraribiontheatof) olengepEsidifonic
(2) may be exenplified. (1) Afive- to

ac$dx- mertvdrecthesndnftr icc r&ogdgr owptitand lepdsubf dnhet ecod or
atons selected fromnitrogen atom oxygen atom and
caspghbusuatemiconcadbenzene condensed ring thereof and

Examples of the “salt” when the present heterocyclic
derivative (1) shows acidity include élkali metal salt such
as sodium salt or potassium salt and alkali earth metal salt
such as calcium salt.

[0026]

There are geometrical isomers (Z and E substances) in
the present heterocyclic ‘derivative (1) and each of the
geometrical isomers and a mixture thereof are also .included
in the present héteroCyclic derivative (1). Some of the
.pfesent heterocyclic derivative (;) has asymmetric carbon(s)
and each of optical isOmersiand racemic substance thereof are

also included in the present'heteroéyclic derivative (l1). An

12



“nitrogen atom and sul fur atom may form an oxi de when a:
ring-constituent atomis nitrogen atomor sulfer atom .
Exanpl es thereof include 1-pyrrolyl, 2-pyrrolyl,
3-pyrrolyl, 3-indolyl, 2-furanyl, 3-furanyl, '
3-benzofuranyl, 2-thienyl, 3-thienyl, 3-benzothienyl,,
1, 3-oxazol -2-yl, 4-isoxazolyl, 2-thiazolyl,

opgiEB'@Laizégnlyér i%‘%ﬁ@%_tohl:)@w&yc%lucédiﬂy gﬁ}g?le&:ing the ragemic

-im dazol yl, 2-benzi m daol

- 5= 2 I -5- - ' .
T Py T8 &%?%%of@?%%fgﬁ%% i B @ knowr
rim dinyl -pyrazjnyl,_ and 1,3,5-triazin-2-yl. .
mefpRE L B pof ek aE ANk e date 1t R rge acie,
[ Lonal |y .has one.to. four .sanme or different -

beﬁ??%tég%é'fécm %xly%enm%?%ﬁf]o(f ﬁﬂj‘fdgro%tg%_cfﬁnp orsulfonic

bng ne condensed rin .Ehere f, apnd nitrogen atom and
acEE FOr TRy 87 T Ght BH B AR E § PRGYCBHSLI Bampared
_atomis nitrogen atomaor sul fer _
OPE} bl Est it 861 PREPAABH Bér Purivd:Giidd azi nyl |

3- met hyl pi perazi n- 1-yl, horrnpi perazi nyl, mor phol i no,
[OPﬁVénDrpholino,l-pyrrolidinyl,2-pyrro|idiny|and

2-t et rahydr of ur anyl . £0024] The gresent .

het ef 32 It der %a@i geglinens gpl erinabecaynt idsingsd s of

by the process nentioned in the above-nentioned Patent
theopuaeant 11 panphpet i6f abheeitnabieonaledPibli cati purwdse of

02/ 088084) .. [ 0025] .
improving the symptoms such as paralysis, dullness in sensory

perception, pain, numbness, lowering in walking ability, etc.
associated with cervical- spinal canal stenosis, thoraéic
spinal canal stenosis, lumbar spinal canal stenosis, diffuse
spinal canal stenosis or sacral stenosis. The agent is
particularl}fpreferredrto the symptoms associated with lumbar
spinal canal stenosis (such as pain or numbness of lower limbs
or lowering in walking ability)..

[0028]

The agent for the tréatment of spinal canal stenosis'of
the present invention is the present heterocyclic derivative
(1) as it'is or is the agent cbntaining'the derivative in a
pharmaceutically acceptable, nontoxic and rnert carriér at.a
rate ranging from 0.01 to 99.5% or, preferably, ranging from
of 0.5 to 90%.

[0029]
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Al t hough the present heterocyclic derivative (1) may
be used as a pharmaceutical just in a formof free
base or acid, it is also possible to use by naking
into a formof a pharmaceutically acceptable salt by a
known met hod. Exanpl es of the "salt" when the
present heterocyclic derivative (1) shows basicity

| nclpidagsn sal &£ W kb ea%ggpl G rROS U 88, semi-solid or
hydrochloric acid, sulfuric acid, nitric acid,

11 pbasphori G aci d flr]}ﬂ.cgr‘)f Luari %t@l%'rd Q1Y dr-Qhy oliye 3Gl dror
and with organic acid such as acetic acid, tartaric

phé%ﬁ&%e&@f&éf a&fﬁh%ﬁ% %hane é%?fégﬁuﬂe é?%éiafgﬂ 6}-as a

succinic acl oni'c "aci
mlﬂ%‘?%‘eéf”w Sraghds Pﬁ”%gn sul foni ¢ aci d,
p- uenesul foni c aci d, "nap thalenesulfonlc acid or
[Oﬁﬁgﬁhorsulfonlc aci d. Exanpl es of the "salt"
the present heterocyclic derivative (1) shows

aC| i ncl.ude a nmet a such_as sodi um sa
d‘%}t% %QI tlcgﬁdt%?%ﬂ“?n ar rFPrrb‘t% di §&c?ﬁl°§sls of
caIC|un1saIt 0026] There are geonetrlcal
?sBﬁ@F@nlegﬁﬁ b dtahceR) i 3'He pfeddft forms of oral
heterocyclic derivative (1) and _each of _the
pr%@%ﬁ%$%@%§psq%%ﬁ§%goyﬁgra APRREULE St hERBSE tar eSBPEE™ Coated
included in the present heterocyclic derivative (1). '
talghiies ofgnamel LR edéAt tREIRIWEGE! | T1HRRD VR v & YA ha§ YT up,
asymmetric carbon(s) and each of optical isoners and -
elixGemirct sapbeaned pelensef adr prabssaitionsdedch ms hgpjection
present heterocyclic derivative (1). An optica
or i sureesitoapl ent @ bel pdoduceédaby dsulbjsectunnid .t hét may also
racem c substance prepared as above to an optica
berigsal fibrmno bya ssdataimatetriedc st my earaaptical | Wraciyd veem,
acid (such as tartaric acid, benzoyltartaric acid,
orapdelpiat aadicth0sudh-acatpboe sul 4 oaipa radial)ldantliy bzefigrable.
the basicity or by using a previously-prepared
[ooptically active conpound as a material. [0027]
The agent for the treatnent of spinal canal stenosis
of theydkesentayiRventh®hdrs, abteutoabey usad fPrHd@resent
pur pose of inproving the synptons such as paraly3|s
he U} BESS1 ENGEENSQEY vRENERPE LR, RAIIbp HPTNESS, flne size.
[ owering in wal king ablllty, etc. aSSOC|ated with
[o&gsyical- spinal canal stenosis, thoracic spinal cana
stenosi s, | unbar splnal canal stenosis, diffuse spina

Can% ﬁ?igér]c?%o%d%r J‘?Q% ’?c% %%oﬁgﬁufgg%ugg%r}é/ a?é:(l} a maﬁmer

partlc pre erre e synp ONE asso

ar spinal, canal ste uch_as p
e R (Tt SO i g, e vEl R ne abt 14y FEqoasep =0
The agent for the treatne of spi nal canal tenosi s
=PI ORhES b eSORE FrivéntTon t?‘&ft e otht b hat BRGEPerFLtical
derivative (1) as it is or i's the agent containing the
Catfet FYarivEni nSaS PharFRLeBRitRI Y ackpt AbNE, SABAL GXCE as
and inert carrier at a rate ranging fromQO. 01 to 99. 5%
edb‘@lep%lrl@%miyat?arﬁgragrfﬁéiﬁr@b @rsl Mengggoel) . Flavoring

agent, preservative, dispersing agent, coloring agent,
perfume, etc. may be optionally added thereto.

[0033]
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[ 0029] Exanpl es of the carrier include solid,
sem-solid or liquid diluent, filler and other
auxi liary agents for pharnmaceutical formulation. These
can be used alone or as a mxture of two or nore
t hereof. [0030] The agent for the treatnent of
spi nal canal stenosis of the present invention nay be
in aypafidheforam oft o RieRasathPa8 BYCHUAE a manner
powder, capsul es, tablets, sugar-coated tablets, _
th Wk eSowdbt ub edspowdel, psuRREeNsIhL | AUl she SYEHRery as
elixir or troche and pa'renteral preparations such as
med 4 L4 UbRFe %'f%?%hh%)é \M?iéhs&?ﬂﬁ Y rdr@Uih dP$8der the
~unit. I't may also be in a formof a sustained release -
- e em; : r S. S S
e R e TR A ATy TeY LR Pinslhy AR Esucn as
: owder_i.s et ranuf act ur. b Ki t .
o [P R ooyl 16 AarD BRIV e ¥eh R iEattre in such
appropri.ate fine size. [0032 . Diluted powder i '
» SRR ELE i dRe o By Bh Ao RaAnkr M ERG: PG bobBery
resent. heterqcyclic derivative ( i.s,.made into an _
fo%ﬁp]rsbﬁrfji)%ﬁ"e Hite & PB A tth&T ﬁ&l\?&lﬁﬁng agent such as
' har maceutical carrier which is simlarly de into
Cot hel $3 hed sk e s (ke CasMadrsISe- Wart sy drigre Cee Cgum stearate
starch and mannitol). Flavoring agent, preservative,
0rdF§bé?QHﬂ}¥ﬁﬁ9ﬁ¥e%%l%%Yﬁ@ladg%ﬂfﬂﬁﬁfbﬁeﬁqgﬂﬁcqﬁﬂﬂkﬁp a
_ogtionally added thereto. [0033] Capsul es are
fikbirgt ooperghAadRact ur &neBy sach 94 ShaksEr ahHatg t hegent  or
powder or diluted powder which is nmade powdery as
- SO hieipt } bhedg abawerdr geasdl es2 sihi cla nkidyymsdhiEnt | oaédulose,
under the itemfor tablets is/are filled in an capsule
casghetymstichl as ged htuhosapsul ealttiuing al sbopbgssbbettiduted
manufacture in such a nanner that the powder or the
hydrbxyedopoider iceBlpbuwelery fororbscarxedlwskh a sodium,
| ubricant or a fluidizing agent such as coll oi da
cashdkgmethal c straGMeSsvdl shearéd ¥;iwal ehubbskear abe ebdium
solid polyethylene glycol followed by subjecting to a
cafbbhdng Opesati@n. e MWherzaydbsi nhegpabi-RgcagentaQr when- the
sol ubi I'i zi ng agent such as carboxynethyl cellul ose,
ca}ﬁ@ﬁp@§yH?Ehan‘é%|t|e@| ose &8l &1 4w JOWssdsiitutedis also
ydroxypropyl “cellul ose, . croscarmellose sodluny
poSaIBoxymelhy! star chsediumg £algidmecachonat 8.Qbrocyclic
sodi um car bonate 1 s added, efficacy of the
ol uti-cal :whe L. I.e 4 Nges [ €oil,
e M e R arh il e R
f_th res heterocyclic derivatiyv. ) d :
po e e o e e Tt e A B St g e wien
| ycol cerpol or_surfactant and wapped with a
= Gelafin ShteE fo Bive'h SGrT U AR IO
[0034] B
. Tablets are able to bé manufactured in sﬁch.a manner that
a powdery mixture is prepared by addition of a filler to the
present heteroéyclié derivativea(l) which was made powdery and

made into granules or slugs and then a disintegrating agent
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[ 0034] ‘Tabl ets are able to be manufactured in
such a manner that a powdery m xture is prepared by
addition of a filler to the present heterocyclic
derivative (1) which was nade powdery and nmade into
granul es or slugs and then a disintegrating agent or
a lubricant is added thereto foll owed by making into

or babhet Scant is adddhenpewder yo M iHa ey fadbhg frocdeablets.
‘ manuf actured by m xi ng an appropriately powdered
het ef0€ Yehide rdeni ¥atirke; § B W tth Be dhdMefd cOir8ddsRixing
If necessary, it is possible to add a binder (such as

%%G;rbpa%fﬂ@éd[y fgdtwdépé@ rRAd Ly OB AYde COLA M $5€¢1) with a

anhy oxXypr opy hyl cellul ose,” gel atin,

diPQleM%f:o'}ygﬁyarsréo.l i qgnﬁe85599£¥\/if‘é’lisaﬁggg%%?i’tncf‘a’ddaa binder

di ssolution retarding agent-(such as para

r eabsqr hi n uc ua y ,
(S orBent pe e Bartan e & A ReLhyy Rliulose,
t.hereto, T ery mx | ble to b :
hy%ﬁgéyéﬁ?gyéranules%ggegﬁgh a nan%%¥f¥%§%gft S fi%&%ﬁfln’

de t usi bi nder, for exanple, syrup, stargch .

po [RETRYTRELEP A IEBPI AtoseO LBY GET On B! Yiter = SoaELH EHon

m xed with stirring and dried followed b _grindin .
retasfend HeMakisyt R PBRAEE 1P oagrr%ﬁﬁﬁ%%‘% SRIED Y ¢(such

is al so possible that the powder is applied to a _
astébﬁ@QMQQﬁﬁﬁﬁﬂﬁQQijanda¥héd§€§@@P¢ng( ‘U@ #% BRntonite or

I nconpl ete shape is ground to give granules. Wen a
kaplbp) caftcsuchesstsotearic acid, stearate, talc or

mneral oil iS added to the granules prepared as such,
sti ckhagpoide e ngrdnides seabil cotthebeiBadp| o Penules in
prevent ed. ' Tabl ets are also able to be

sughnaf mehneedthatsuthia Aanasd vt hadet Wetpuessergt binder, for

~ heterocyclic derivative (1) is mxed with a fluid

exampilk, cayripy atdrthepadicegclcpcieki g lilntlo saldcdhsion or
wi t hout conducting the above steps of making into

polyaBul es1ation, mixed with stirring and dried followed by

grinding. ~ Instead of making the powder into granules as such,
it is also possible that the powder is applied to a tabletting
machine and the resulting slug in an incomplete shape is ground
to give granules. When a lubricant such as stearic. acid,
stearate, talc br mineral o0il i5 added to the granules prepared
as such, sticking of the granules each other is able to be
préveﬁted.

Tablets are also ab_le to be manufactured in such a manner
that the present. heterocyclic derivative (i) is mixed with a
fluid ineft cafrier and then. dir'ectly making into tablets

without-conducting the above steps of making into granules or
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sl ugs. The tabl ets prepared as such are able to

be subjected to filmcoating or sugar coating. It is

al so possible to apply a transparent or :

sem -transparent protective coat conpr|S|ng a tlghtly

cl osed shellac film a coat conprising sugar or

pol ynmer material, or a polished coat conprising wax.
s118§835] - In other oral preparation such as

liquid, syrup, troche or elixir, it is also possible

to neEke 4 DeBs dosepanéd 491 Buwhepecazpnedebensi Badected:

anount thereof contains a predeterm ned amount of tﬁ

torie8sERbaheher oL eld6 dektvati.verf s a[l%Q>3$33551ble tc;”%%ply
syrup is able to be manufacfured by di ssolving t

a PFrase et Qﬁo@éﬁﬁ'—c‘tr%% tpI Valtd e pfrjc)té@ctl%@%oat com rlslng

appropri ate aqueous sol.ution of “flavor. The elixir

t t
+ S0 oy pndetsted, seipace aan L gt giolise: o
t 1
oo ELSEALEPT,0Y, dhsaetsne sl sl
08§9 ssary, it is possible to add a sol ubilizing agent
n emul sifier (such as ethoxylatedlsostearyl

alco ol .or pol ygxyeth e sor bi
pres ?6§?FVP 6%3'¥FFQéSP éﬂﬁoﬁfﬁ %QKH?%%?p' troche
or é?f’ﬂ?{r"] n:Et ollsl a rsosapcocshsair Ilnee)tcg r%t?ar}?et olngooossgose unit form

where a predetermined amount thereof contains a predetermined
amount of the present heterocyclic derivative.(l).

- [0036]

| The syrup is able to be manufactured by dissclving the
present heterocyclic derivative (1) into an appropriate
aqueoué solution of flavor. The elixir is able *o be
manufactured using a non-toxic alcoholic éarrier.

[0037]

The suspension is able to be manufaCtured.By dispérsing
the present heterocyclic derivative (l).into a non-toxic
‘carrier. If necessary, it is possible to add a solubilizing
agent or an emulsifier (such as ethoxylated isostearyl alcohol
or polyoxyethylene sorbitol ester), a preservative or a
flévorfendowing agent (such as peppermint'oil or séccharine)
thereto. |

[0038]
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I f necessary, the dose unit fornulation for ora

adm ni stration may be nade into m crocapsul es. The

forMulation is also able to be coated or enbedded into

pol ymer or wax to obtain a prolonged action or

sust ai ned rel ease of the active ingredient. [0039]

The parenteral preparation is able to be in a liquid

dosel finécéosar § or clselbdsis @aneads, fiontmdmisew aorororal

i ntravenous injection such as in a formof solution or
adiBUSPENsh Ohon TheypBaE ent e aknplceparatd @b disl abl e The be

manuf actured in such a manner that a predeterm ned

foRMRUAE i O 1ha 1R0esent heber 0eyeldco desiyaidy® 1o bS1ymer
suspended or dissolved into a non-toxic liquid carftier

or "Beti g ogﬁapﬂrQoéx_%chnééUi ectE9RnSHEN 88 £8QHEAUS Qb ase of
oi |y nmedium and t'’hen the suspension or solution is

thétgétibgegngggalggglc salt or = solution thereof may
be added théreto for making the injection solution
[ohsefonic. It is also possible to add a stabilizer, a
preservative, an enulsifier and the |ike. [0040]
The S nyf-actur.ed
d ssf#@%%éfe%l%r%uasl %%%#Sréﬁﬁé%p?%s%n RS oy Bijei dose
unlﬁr|%9t|v§ % ) 5 g | ow nel t% and ter- solu or
sGPIBY e %ol THPSH ﬁ“&oyspo|§8 ﬁ%@gﬁg Pycolt && 58V€nous
sem synthetlc fgt/0|l ﬁh as Wtepso
ln%?‘é@%%?e?‘éﬂ t FAdE  nr k§ T} thus(j’ SHI0% & ESgaFTaston-  The
ristvl painmitate ester) or m xture thereof. [0041]
pa%reh%a@,h PhEPabHes ok %ﬁea%b@nf:of Bf PREUCAEAUMSRL 18f such a
spi nal. canal stenos is of the present invention nmay
ma%% e AR TRA PO R S loP fat PatiéferdubR t§§ocwllc
body wei ght or age, adm nistering route or degree of '
desyvpt bW dlrarige BisHEOd ngrt G1EG® Ifdaintas annon-toxic
~anount of the present heterocyclic derivative (1) is
1igehercalnni esuneablagftdre Ruradwle o ridietdmgesothlr D2 qugous
to 10 ng is nore preferable. In some cases, the dose -
orbeéswnhanumhﬂmhbnwntmmwsmmpsnéﬁoousmsodut1on“1metethenzed.
hand, the dose nore than the above nmay be necessary.
N“¢f+®316|5®*@385hbbe1tb adntihesterf nag bo =kiked alhdrigms for
a day or to administer with an interval of one to
maBenNgrehe daysecf xamples]idd®M2}tonic. IMhePpresenbossible
invention will now be illustrated in M,"Y-P detail by.
towal ot e 1fioldrowk Re clsestva@Xard) as @h&b@yﬂmf Red the like.
present invention is not limted to the scope
[ooeptioned in the follow ng range. [0043]

The suppository is able to be manufactured by dissolving
or suspending the present heteroc'yclic derivative (1) into a
low-melting and water-soluble or insoluble solid such as
polyethylene glycol, cacao fat, semi-synthetic fat/oil (such
as .'Witepsol '(registered trade mark)), higher ester (such as’I
my;istyl pa‘lmitate esfer) or a mixture .thereof.

[-0041}
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Test Exanple 1 (1) Methods Wstar strain rats
(mal e; seven weeks.age ) (Charles Liver Japan) were
subjected to a wal k training once daily for continuous
three or four days using a treadm || (manufactured by
~Muromachi Kikai). On the last day of the walk
training, the animls were grouped and, on the next
day,Altteowet khagiddare fwese seagsitr edr anc t heatmaeshat spinal
operation or an operation for conpressing the cauda:
careflUisia nelits onethebet eveh) wasegas s ach youdry Qeddreling upon
third, seventh, fourteenth and twenty-first days after

thd Be -0Res atd @Qua\@t kidgh BB RS uwcégeBaé@ﬁllﬁmst;a@mg
wal ki ng time measured, a wal ki ng di stance was

wad ik £ fber Aeasy bngftdneowal "G, tioEngnd
He .the thf%%fgaf SK'négroup for %hlch t he oggiatlon fgg i

as ngmo ﬁééhﬁgotfhgh_ ggég,%wtnw?&&@yaf@ QULiVaBive (1) is

further groupe contr group and

éPQIPg”% ni§£1§ @dfcgf 2 t#‘ea}i’@% S Ay é'BaE o Ve lfdg‘“%o 10

di stantes on t e day e operatlon was done and

s O W4 i da aleg nggpsgeakoghe 057 T han, the

oaqueous sol ation ose

was oraII ni.stered to .t rat on rou

aodfS TAE d AT o Ok o (5 e e Oh tf% i more
t he 20t h da after_the operation l e spensi on

et AP O F ) HE SRS Conpoultl & r??oﬁﬁn?oa%ble to
w v% aqueous neth% cel | ul ose solutlon was or al

admird AFSFePRE t9 ¢ %eﬁfﬁgtéﬁﬁﬁnls?éWeBrgF8u6dPﬁnﬁﬁ§er with
same manner. i) Method for the operation for

ancb%%?égéﬂn@ftﬁ@ecéadéegﬁﬁﬁﬁaC*ﬁésoperatlon f or
conpressing the cauda equina was carried out in
accordance with a nethod of Takenobu, et al.’

[Examples)

[0042]

The pvaccn‘f— invantion wi
L0e resent 1nvenctilon

i1l now be i1 11ha
Wwllili nNCW De 1i.

tratad
ustraced

in meore
detail by way of the following test examples although the
present invention is not limited to the scope mentioned in the
following rangé.
[0043]

Test Example 1

(1) Methods

Wistar strainrats (male; seven weeks.age) (Charles Liver
Japan).weré subjectédrto a jﬂalk training_once daily for
continuoﬁs'three or four days‘using'a treadmill {(manufactured

by Muromachi Kikai). On the last day of the walk training,
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(Kiso to Rinsho, vol. 30, pages 213 to 219, 1996).
Rats were anesthetized with pentobarbital sodium hair
of the back was 'shaved, the |unbar area was incised
and the area fromthe fourth to the sixth |unbar
vertebrae was exposed. After the fifth |unbar spinous
process was excised, holes of an appropriate size for

thé na&elrntallcxnwekesgf@@p@@ dritbben {heirghit xahenghb wa Mididitime
=1x4x 1.25 m)- were forned using a hand pi ece

wabnNgkakhedawahh @hanprd dam ( acdured By Mpeikeidn for
on two places (near the . boundary between the fourth

coﬁBgeégﬁn fLb &gﬁgére&ﬁ&hgbﬁéﬁtQBQe@e%%lb%e1@0%%@36$rrled
between the fifth and the sixth |unbar vertebrae)

oué\f { &5 Sid eaReqr ubbeenuas daseeled:h i el s ftﬂest days
fourth and the sixth | unbar vertebral canals,
[ S I S n

2288 T P E@tﬁgﬁi&l@eﬁﬁfﬂ s BRaLaLLer hé%%éi%d the
_sht u t hqu [.icon

wdihéﬁg‘é‘?g?é dﬁéé?gr%gé o (Nalkg%va‘ c%”stoinéé r%ag § Ie&?f’g{ed
anou of Terra factured b
FurtﬂtFer\W%%w ﬁagst”fr% TR ot n%%u%%%?&ﬁlefad §ipy, the
Meiji Sei kagimgs di ssol ved |n 2.5

grBH?s ot §git SI G5 3ot Ut iTGH Eﬁﬁﬁ&?&éﬁ&geﬁhﬁfﬁ%ﬁguma
Sei yaku) and 0.5 niL thereof was intramuscularly

- Wa?nf%ﬁ%éﬁdl?ﬁ% 4o W es r%oﬁlPﬁdl\?e‘f-%oa fc&rnq%lﬂﬁw and
the walking tinme - Three to five rats were placed _

a srugTadiiHg Be1ed i ATaYRor9odtsl Rtaie &fd thelr walking
runni ng belt was driven. A programwas set up in such

digtanaaér onhbhet favt veaanthe w@eriEition ywadgr idpse and 9@ the
speed of 10 mim n and accelerated to an extent of 5

thatdi dagvefyerhtée porgteds cand, after an operation for
30 mnutes, the treadm || was automatically stopped.
AcceRétati dinadt, t he Wri vivig2ardgsepees- chdngiing: stAgesthyl
was 1 nfsec and it was considered that the :

cedtaeéberati oo nEs] v midediraitar cibne and sleanhase tatel srextroup
speed. Wen the rats conpletely got on the electric

an8t t Ayl adhorcdeytrcep tivasds udgegnthattihbel yeh kinghe 20th
becane i npossible and the tine fromthe driving of the

dalyT P88 kheldtathen iWMIaesh bl es e &i oig cwas adefiieed. 2sg/mL
the wal king tinme. Walking tine of a rat which

ofCPRLI AYRGL ERe Aalnkd gy Oro 30 T PHILER, MKSs Q@Jﬂmd c%sll??ﬂose

mnutes. iii) Method for wal k training

so&ﬁ%@gﬂllMa@a%f%¥¥§néﬁhfﬁ¥g Vﬁgﬁngot%ﬂ% @&dﬁﬂgﬁdfﬂlstered

was neasured using a tiner. hevvaklngtlrre was

grgU%rEgrthgagﬁ%% %a%%kgs the rat was forced to

tinue wa so as to ralse the training effect

d th b
a5t .5 860 MOEn 11t VALK U8 DRSS UBOEE LS o
quE%BShed' (2) Results

The operation for compressing the cauda equina was
carried out in accordance with a method of Takenobu, et al.
(Kiso to Rinsho, vol. 30, pages 213 to 219, 1996).

Rats were anesthetized with pentobarbital sodium, hair
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As shown in Fig. 1, disability in wal king due to
conpression of cauda equina was significantly inproved
when the conpound A was . adm ni stered. As to
the evaluation, the control group was eval uated by a
Wl ch test against the sham operation group (##: p<

- 0.01) . The drug-adm ni stered. group was evaluated by a

ofttheSha®k waYbEhviesttpgai mabathereanieel igeedRd( 5hd the
p < 0.01) . [0044] Test Exanple 2 Spi nal

ar§aFlonSt RRGS Sr 1tk oBglels 1 k& HeARbALefk BYe ¥eE 8 v @kposed.
the nmet hod described in the docunent (Pain Medicine

Af’ggp_zﬁheq“fiflé?’aﬁﬂﬂ)ar %fpti%gﬂ%r gﬁ"octgk% 1 iesx ised, holes of
d A or d a

adm ni stered the conpoun the conpound B, an
an SANAG 1 P nal e c0rd ;0l.0d d0wd § 0GTRRID BRALLG. (neignt
e uate the therapeutic effect of the conpoun or
he conpound .B. [0045] T s% Exanpl e 3 Cauda
* LRITR L OMSFESST on “ddg mbdeP 1 qEREFafed sy Werdidor hand
. of the t-hod descri.bed i.n the docupen SPI.NE 00%%

o1 e e R R e e W B G o ot &8 i) ©m
caonpound ,. A or_the co oung §E and c?an in_ .. .
P e e

[ rm.n to eval uate the therapeuti.c fr nf the 1
LR T COROTr AP B U0t R veen the PiEsh ana

nerve root conpression rat nodel is generated by
EhgeSditd® ot PR mt I RIS bed ite % heldocarentTgper was
. Othopaedi c Research 2005; 23: 420-24) . Afterwards,
ingpetedriit® garrne Sttérefiovheh copdhrds AXbh Y anivpaliedral

B, and a change in dorsal root ganglion blood flowis
caget &r nilre @1 swdlsddreveRes e herageut Tlee ef dre toRFr athieon was

conmpound A or the conmpound B. [ 0047 ]
also conducted for the sham operation group and the excised
site was sutured without insertion of silicone rubber. The
sutured site was applied with an appropriate amount of
Terramycin (manufacturedby Pfizer). Further, Viccillin S for
injection (manufactured by Meiji Seika) was dissolved in 2.5
mL of a physiological saline solution {(manufactured by Otsuka
Seiyaku) and 0.5 mL thereof was intramuscularly injecteé.into_
the hind limb.

ii) Method for measuring the walking time
Three to five rats were placed on a running belt in a

horizontal state and the running belt was driven. A program
was set up in such a manner that the treadmill was firstly driven

at the speed of 10 m/min and accelerated to an extent of 5 m/min

every three minutes and, after an operation for 30 minutes,

21



Test Exanple 5 Arat is admnistered the
conpound A or the conpound B. Afterwards, a change in
sciatic nerve blood flowis determ ned by version of
the net hod descri bed in the docunent (Evi dence-based
conpl enentary and alternative nedici ne 2008; 5:
133-43) to evaluate the therapeutic effect of the

theonpPosad; A fad Ratepapeund 18 stbbesiignaitenietation at the
" Docunent] Clains [Caim1] An agent for the

driveabmenlq ofp SPhNala cangl stenesl sy LOoM ahnkBg?aand it was
het erocyclic derivative Tepresented by the foll ow ng

coBHRLgol D) o ScBRRITCC CAbiGaregplalle ans
regéh/ed the next sp_éed. -When the rats completely got on the
ele.ctric stimulation device, it was judged that the walking
became impossible and the time from the driving of the treadmill
until the impossible walking was defined as the wélking time.
Walking time of a rat which continued the walking for 30 minutes
was defined as 30 minutes.

iii) Method for walk.training

The treadmill was opez_rated and walking time of each rat
was measured uéing a timer. When the walking time was shorter
than 24 minutes, thé rat was forced to continue walking so as
to raise the training effect and, at the stage when the walking
became impossible again after 24 minutes, the training for the
rat was finished.

(2) Results

As shown in Fig. 1, disability in walking due to
compression of cauda equina was significantly improved when
the compound A was administered.

As to the evaluation, the control group was evaluateca
by a Welch tesﬁ against the sham operation group (##: p< 0.01).
The drug—administerédgro_up wés evaluated by at-test or a Welch
test against the control group (**: p < 0.01).

[0044]
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R2 NA-DE-GCQ(1). In the formula (1), R
and- R2 are the sane or different and each represents
an optionally substituted aryl, and the substituents
are the sanme or different and one to three
substituents are selected fromthe group consisting of
- hal ogen atom al kyl, . hal oal kyl, arylal kyl, al koxy,

al kyl1dd 0, Exadiioxeyat kyl , al kyl sul fonyl, hydroxy, am no,
nonoal kyl am no, di al kyl am no, carboxy, cyano and

Nitrospinal canR3 andnB4iareatheodame sogetdetbheeandy arkdsion
each represents hydrogen atomor al kyl; R5 represents

o £ Myigle agerm &d e s @l kydd O halogRI IO (P ePIRsaRtiS N2002;
or .N---->0 A represents NR6, and-R6

osrepresents) hydiogen atom, alded , ralkenyl Mninistered the
cycl oal kyl; D represents al kyl ene or al kenyl ene which '

'coﬂnﬁogmﬂ'.@r&ﬁ] JclMe &Hﬁ%drﬁdj%eda%tg JH’&H aYLal Va]lfe‘a@r@ogi blood

are conbined with ea other to for ent group

£156PL 8560t Sk Yed e, 1) dianiing £i0r A {Rdud heRrdle of the
compound A or the compound B.
[0045'] |

Test Example 3

Cauda equina compression dog model is generated by
version of the method described in the dodument-(SPINE 2008;
33: 2605-11). Afterwards, the dog is administered the
compound A or the compound B, and a change in nerve-conduction

velocity or cauda equina blood flow is determined to evaluate

Test Example 4

L5 nerve root compression rat model is genérated by
version of the method described in the document (J Orthopaedic
Research 2005; 23: 420-24). Afterwards, the rat is
administered the compound A or the compoﬁnd B, and a change
in dorsal root ganglion blood flow is determined to evaluate
the therapeutic effect of the compound A or the compound B.
[0047]

Test Example 5
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(CHO" -NV\(CH2)g ( 2 ) (cH2)t-- [In the
formula (2), r represents an integer of 0 to 2, q
represents 2 or 3 and t represents an integer of 0 to
4.]1; represents phenylene or a single bond, or D and
E are conmbined with each other to forma dival ent
group represented by the followng fornula (3) [chem

3] A rat is administered the compound A or the compound
B. Afterwards, a change in sciatic nerve blood flow is
determined by version of the method described in the document

(Evidence—based complementary and alternative medicine 2008;

5: 133-43) to evaluate the therapeutic effect of the compouhd

A or the compound B.
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(3) (--- represents a single bond or a double bond.)
[In the formula (3), u represents an integer of 0 to 2
and v represents 0 or 1.]; represents 0, S, SO or
SO2; and represents carboxy, al koxycarbonyl,
tetrazol yl, carbanoyl, nonoal kyl car banoyl ,
di al kyl carbanoyl or the group represented by the
[ DDl drow ingh fOF Mib@urf<ht] [hems 4] - CONH- S02- R7 (4)
[Inthe fornmula (4) , R7 represents am no,
[croneal Kyl am no, dial kyl am no, hydroxy, or any of the
group of the followng 1) to 4) which are optionally

~substyjt lggeéiﬁ/\/l & -dnd or Bo sphshict uentspispl ect e fromnosis

t he group consi sting of hal ogen atom al kyl,

%Q?ls a aﬁ¥£§‘:5¥&lcl§£k%rléé{ﬁ({léh'ﬂappé@ﬁ'@(ﬁkﬂy the

fonyl, hydroxy, am no, nonoal kyl'am no,

foﬂcﬂlrjlﬁyé %%%%alcf%ﬁ%i/a Xagg aaBﬂa[Llhta %utjl)ﬂaéilllgy!accéfbtable '

salt thereof as an active ingredient;

[chem.~_lj

IIRS AV

A—D—E—G—C—Q
(1)

In the formula (1), R! and R? are the same or different
and each represents an optioﬁally substituted aryl, and the
substituents are the same or different and one to three
substituents are selected.from_the group coﬁsisting’of'halogen
atom, 'alkyl, ‘haloalkyl, arylalkyl, alkoxy, aikylthio,
alkoxyalkyl, alkylsulfonyl, hydroxy, amino, ménoalkylamino,
dialkylamino, carboxy, cyano and nitro;

R® and R’ are the same or different and each represents
_ hydrogen atom or alkyl;

R® represents hydrogen atom, alkyl or halogen atom;

Y represents N or N—O;

ArepresentsNRF,andRﬁrepresentshydrogaiatom,alkyl,
alkenyl ér cycloélkyl;. |

D represents alkylene or alkenylene which is optionally
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- 3) aryloxy, and 4) heterocyclic group'.] [ aim 2]
The agent for the treatnent of spinal canal stenosis
according to claim1, wherein R and R2 of the
het erocyclic derivative (1) are the sane or different
and each represents optionally substituted phenyl, and
the substituents are the sane or different and one to

subdir eensedsvitiueniSrok g, set est eddf poaréheoghodpd with each
consi sting of hal ogen atom al kyl and al koxy;

ot H8r ansl Rdrmare dites sade g)fo@pffepeegeﬁﬁedeaghthe following

represents hydrogen atomor alkyl; RS represents
foRel £9ep atom Y represents N, A represents NR6, and
R6 represents al kyl; represents al kyl ene;
[chem. 2]
_(CHyr .
—N (CHpt—
(CHaq™
(2)

[In the formula (2), r represents an integer of 0 to 2,
g represents 2 or 3 and t represents an integer of 0 to'4.];
E represents phenylene or a single bond, or D and E are
combined with_each other to form a divalent gioup represented
by the following formula (3)
[chem. 3]

2
-

~—(CHu 9

(3)

(z—— represents a single bond er a double bond.)
[In the formula (3), u represents an integer of 0 to 2
and v represents 0 or 1.];
G represents 0, S, SO or S0,; and
. Q ﬁepresents carboxy, elkoxycarbonyl, tetrazolyl,
carbamoyl,.monoalkylcarbamoyl, Aialkyicarbamoyl or thevgroup

represented by the following formula (4).
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T

E'represents a single bond; represents 0; and
represents carboxy or a group represented by the
formula (4), and R-7 represents am no, nonoal kyl am no,
di al kyl ami no, hydroxy, or any of the group of the
following 1) to 4) which are optionally substituted
wth 1 to 3 substituents selected fromthe group
[ceemsi 811 ng of hal ogen atom al kyl, hal oal kyl,
aryl al kyl, al koxy, al kylthio, alkoxyal kyl,
al kyl sul fonyl, hydroxy, am no, nonoal kyl am no,

di al kyl am no, carboxy, cyano and nitro; 1) Ikyl, 2)
—@YNH—330,arR/l oxy, and 4) heterocyclic group. [C aim 3]
The, agent for the treatnment of spinal canal stenosis

accbtding to claim1, wherein the spinal cana
stenosis is cervical spinal canal stenosis, thoracic

Sp'”ﬁhl%ﬁ@@O HNO h? Qﬂ§$£e§859§5n1%Q@'mgﬁgg?ibﬁamino,
di ffuse spina can §te s°or ‘sacral enosr's.
dlifi?ig%fgo, hydroxy, or-any of the group of the following
1) to 4) Which -are .optionally _substitufed with "1 to 3

substituentsselectedfromﬂjmegroupconsistingofrmlogehatom,
alkyl haloalkyl, arylalkyl alkoxy, alkylthio, alkoxyalkyl,
alkylsulfonyl, hydroxy, amlno, monoalkylamino, dialkylamino,
carboxy, cyano and nitro;

1) alkyl,

2) aryl,

3) aryloxy, and

[Claim 2]

 The agent for the treatment of spinal canal stenosis-
according to claim 1, wherein

RlandJR?of the heterocyclic derivative (1) are the.same

ofdifferentandeachrepresentscmmionallysubstitutedphenyl,
and the substituenﬁs are the same or different aﬁd.one to three
' substituents are selected from the group consisting of halogen
atom, alkyl and alkoxy;

- R® and R4ére thé same of different énd each represehts

hydrogen atom or alkyl;
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The agent for the treatnment of spinal canal stenosis
‘according to claim1, wherein the spinal cana

stenosis is |unbar spinal canal stenosis. [Caimb5]

An agent for the treatnment of spinal canal stenosis
cont ai ni ng

2-{4-[ N- (5, 6-di phenyl pyrazi n-2-yl)-Nisopropyl am no] bu
tyl oy lragetdscadi dary Bedder] M€ Sm 6- di phenyl pyrazi n- 2-
yl)-N-isopropyl am no] but yl oxy}- N (et hyl sul fonyl ) aceta
m dey ofpigePdat sageuti cally acceptabl e salt thereof as
an active ingredient. [Claim®6] The agent for

the Areatr@essnef BRI Nalnsarfalr shanasiss agccepdj ng to
claimb5, wherein the spinal canal stenosis 1s cervica

spi ngl r&anal c $t €NRsL 1 b BOraci c spinal canal stenosis,
| umbar spinal canal stenosis, diffuse spinal cana

stengsi s, PLs SRELAL StERPSI Sonkd ai m 7] The
i of

agent for the treatnen spirnal canal stenosis
accqﬁdgggkégeg#ghglSangherein t he spinal cana
stenosis 1S - [unbar spinal canal stenosis.

Q represents carboxy or a group represented by the
formula (4), and R’ represents amino, monoalkylamino,
dialkylamino, hydroxy, or any of the group of the following
1) to 4) which are optionally substituted with 1 to 3
substituents selected from the group consisting of halogen atom,
- alkyl, haloalkyl, arylalkyl, alkoxy, alkylthio, alkoxyalkyil,

alkylsulfonyl, hydroxy, amino, monocalkylamino, dialkylamino,

carboxy, cyano and nitro;

3) aryloxy, and

4) heterocyclic group.
[Claim 3]

The , agent ﬁor the treatment of spinal canal stenosis
according to claim i, wherein the spinal canal stenotsis is
cervical spinal canal stenosis, thoracic spinal canal stenosis,
lumbar Sﬁinal canai stenosis, diffuse spinai'canal stenosis
of sacral stenosis.

[Claim 4]
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The agent for the treatment of spinal cahal stenosis
according.to claim 1, wherein the spinal caﬂal stenoéis is
lumbar spinal canal stenosis.

[Claim15]

An agent for the treatment of spinal canal stenosis
contaihing 24{4—[N—(5,6—diphenylpyrazin—2—yl)—N—isoproﬁyi—
amino]butyloxy}écetic acid ' or
2—{4—[&—(5,6—diphenylpyrazin—2—
yl)—N—isopropylamino]butyloxy}—N—(methylsulfonyl)acetamidé,
or a pharmaceutically acceptable salt thereof as an active
ingredient.
fClaim 6]

The agent for the tréatment of s?inal canal stenosis
according to claim 5, wherein the spinal canal stenosis is

cervical spinal canal sten
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lumbar spinal canal stenosis, diffuse spinal canal stenosis
or .sacral stenosis. | |
[Claim 7]

The agent for the treatment of spinal éanal stenosis
according to claim 5, wherein the spinal canal stenosis is

lumbar spinal canal stenosis.
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