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NEUROPATHI C PAIN FI ELD OF THE | NVENTI ON [ 0001] The
present invention relates to a novel 5 pharnaceutica
use of isoindoline derivatives {for contrel-ing

vel
i soi ndol i ne derivatives. RELATED ART [0002] Wm'mumw
conmpounds havi ng i soi ndoline structure have

reported to have effects agEggntg@lonerves syst emsoso
Most of those reports ainmed for devel opi ng

neuropat hic pain. The invention also provides no
[

~tranquil i zem®os1@MbNS PERNBENOROOL. TREXNBLNSDLSHIC EATN

(Japanese Patent Application Laid Open Nos. 47-12]
and B ol8H 6 temofdy e, no isoindoline derlvatlve

effective for treating all kinds of .15 pains has

beey oigpor t ethe [Oggéteﬁ%ur‘l@éﬂt@.q‘}gi Nl gepaing 4 novel

initiated or cause y a prinmary sion or

Ay Ha G i dh 1t he Lféeervotbz syst&mand ; ot %%g&,&aéc%ves for

stinmulation in a periphe sensory organ.

eoBRUAALY G, AR AL 1 SRS L VERPE 0 provices

zoster, 20 post eural gi a, pain

Ol e 'b‘%‘.ts%sin%q.in“%a;;fé%fdiv%%ii%%re known. Severe pain

epl sodes extensive eteriordte the patient's

I f,Jd fe, for exanple, those patients tend to
ggggﬁ?%gfe from depressi on [0004] In general,

"%%%b%%SiCgﬁéﬁ§3é%ﬁ§é¥%h§rhé¥§hg isoindoline-struqture have
been reported to have effects on central nerves sYstem.
Most of those reports aimed for developing tranquilizers,
antispasmodics or anxiolytics (Japanese Patent Application
Laid Open Nos. 47-12322 and.58-189163). Heretofore, no
iéoindoline derivative effective for treating all kinds of
pains has been.reported.

[0003] Neuropathic pain is a pain initiéted or caused by
a primary lesion or dysfunction in the nervous system and
not by stimulation in a peripheral sensory organ. - Examples
of neuropathic pains, acute pain caused by herpes zoster,
poét herpetic neuralgia, painful neuropathy of diabetes and
cancer pain are known. Severe pain episodes extensively
deteriorate the patient's Quélity .of. Life, for example,
those patients tend to be suffered from depression

[0004] In general, "analgesics" are divided in two

groups: anti-inflammatory analgesics such as aspirin and

*G00002*
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'U%%&deﬁghl%%%ﬁgi%%tﬂaaﬂfgygéH

25 groups: anti-inflammatory anal gesics such as

aspirin and ~ 0002* 2 narcotic anal gesics such as

mor phi ne. However, those anal gesics have been

revealed to be less effective for treating

neuropathic pain. In these days, nedicanments |ike

anti convul sant, antidepressant and anti anxiolytic are

used 5 for controlling neuropathic pain. They can

praicde i d erpanaksielsi ekuthomitherpabRi RUt canpQle N those
used for a long period due to their adverse side

efdfreQiges AGCORETBYINeerd - RRAATRELULLCAle COIRASI LEBD tive for
effective for treating neuropathic paln and induce

| I | e ve {10 iJed | e ,

ool 1S a°F O8RS PeBipetl R SR Beteilpnce 1uxe
Nl . - .

used i n Europe, had |n|t|allytﬁé§ﬁig%§21gggﬁ'§§ﬁ££yare used

i . . _of n .
otk om S A RSBl cOTpbl, ST aRly oo provice
{rempeabeninhatebeh Louseked SRELIS M = dons
i nel [ L dedness reported hereto,,,
LBEUGR 8 5 20di | HSAeNGRs LEPRLLST oL ainy, o

?%R@Qﬁ%%%ﬂtﬁ%%l a Sé@“’@?fg%?gfa?%%#%%ﬁék%%gen %gg}mtreating

e anal gesi c action on I ur I
P ' . Ln
g%gg?b?%Eigboggﬁﬁlagtgréggﬁxgg egg”%?'?ﬂfagigg effects have

cont acu

been desired in the clinical field.

[OOOS] Gabapentin, which is believed useful for treating
neuropathic pain and clinically used in Europe, had
initially been developed as anticonvulsantwand the effect
of the séme oh neuropathic pain had been found upon its
clinical use. Gabapentin have been revealéd effective for
treating most of neuropathic pains. Some sidé effects
include vertigo and lightheadedness reported hereto, but no
Severe case has been reported. In general, gabapentin has
a slow onset of action. In general, the analgesic action.
onsets. after 1-2 hour of oral administration or after
several administration. In order to control écute pain
occurs suddenly, an analgésic whose onset of action occurs
soon after the administration is desired.

[0006] As discussed above, no satisfying rapid-acting

compound for controlling neuropathic pain with less side
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occurs suddenly, an anal gesi c whose onset of action
occurs soon after the admnistration is desired.
[ 00061 As discussed above, no satisfying rapid-acting

.25 conpound for controlling neugsopathic pain with |ess

side 3 effects has been obtained heretofore. SUMVARY
OF THE | NVENTI ON [ 0007] An object of the invention is
to provide a pharmaceutical conposition for

SUPITRSS Nth UMDY £i ad mere%d:faﬁféier obj ect of the
present i nvention is to provide nove i soi ndol i ne

degimatdwess METHRRFER SOLVI NG THE PROBLEM [ 0007] The
present invention provides a conposition for

ST SR O By ORI EQTY s &

10 represented by formula (I

éﬁ?aﬁ%ﬁ%ﬁiﬁ}ﬁgifggbéﬁiﬁ?ﬁﬁfgﬁ%g%@ﬁyg%§%mﬁiE%ﬁ%%%%ﬁhic pain.
Egﬁﬁ%greéj%ége% ec>6f L%I’%greegsre%gtn%E}Qr:eter&igc%nn%é]%\%g%qvide novel
- OGRS M FRROE
METHOD FOR SOLVING THE PROBLEM
f0007i The present invention provides a composition fof
controlling neuropathic pain, éomﬁrising a compéund.
represented by formula (I):

(Chem. 1]

o Nt
wherein R; énd R, may be the séme or different and
represent Cl-6 alkyl groups, or R; and R, taken tdgether
form 6-membered condensed ring having conjugated double
bonds, or a moiety of -0-CH,-0-, -CH;-CH,-CH,- or fCHz—O—CHz—
X 1s halogen or Cl-6 alkoxy, or taken together with

the phenyl moiety to which the X is attached a group:
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X is hal ogen or Cl-6 al koxy, or taken together with
t he phenyl nobiety to which the X is attached a group:
4 [Chem 2] OO mis an integer of 0-2, provided

that when X is Cl1-6 al koxy, mL}s Oor 1; 5Yis

[ Chem

3] NN R3 wherein R3 is linear or branched

Cl-6-al kyl, linear or branched C3-6 al kenyl, |inear
or branched C3-6 al kynyl, 10 C5-6. cycloal kyl, [Chem
4 ichEm.R4jwherein R4 is -4 alkyl, or [Chem 5] H2C

15 or

[Chem 6] 5 N O; and
oﬁ
o}

.
[4

m 1s an integer of 0-2, provided that when X is Cl-6

alkoxy, m is 0 or 1;:

wherein R; is linear or branched Cl-6-alkyl, linear or

branched C3-6 alkenyl, linear or branched C3-6 alkynyl,

C5-6 cycloalkyi,

[Chem. 4]

o

R4

wherein Ry is Cl-4 alkyl, or
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Z is oxygen or sulfur or a salt thereof. [0009] The
present invention further provides a nethod 5 for
control ling neuropathic pain which conprises

adm ni stering an effective anobunt of the conpound of
formula (1) to a patient in need of pain control.
[0010] The present invention also provides use of the
compound of formula (1) for manufacturing a

phar mac ical 10 conposition for controlling

neur opat hi c in. [0011] A part of the conpounds
whi-chnmay be conprised in the conposition of the

i nvent Non are/novel and accordingly, the instant

i nventi 0 ;pra@si des t hose novel conpounds. The
novel conpounds of the invention are as follows: 6

E?gﬁé%ﬁ*$%§%§{§§¢§g%fgﬁ%'I N-Rs CH3 RS L F CH2C -CH3

or a salt thereof.

[0009] The present invention further provides a method

for controlling neuropathic pain which comprises

administering an effective amount of the compound

formula (I) to a patient in need of pain control.

[0010] The present invention also provides use of the

compound of formula (I) for manufacturing a pharmaceutical

composition for controlling neuropathic pain.

[0011] A part of the compounds which may be comprised in
the composition of the invention are novel and accordingly,
the instant invention also provides those novel compounds.

The novel compounds of the invention are as follows:



F CH2C- v -CH2CHECH2 O CH2C- N N- CH2 CH2 CH2 CHR2 CH2 CHB.

OCHCI - FO
R5 L CH2CH2CH2 CH2C

] o 7

[0013] [Chem 8] 0 ML M
N-CH2CH=CH2 CH2CH2CH2 CH2C- N

N-CH2C=CH O CH2CH2CH2 CH2C- N-CH2

OCH20 CHz N

N-CH2CH=CH2 CH2OCH2 CH2C-N N-CE3 O CH2OCH2 CH2C-

-CH2CH=CH2 O CH=CH- CFI=CH \ g CH2C v/

DESCRI PTI ON OF THE DRAW NGS .
[0012]

[Chem. 7]

CHa.

CHy

-CH3 O BRIEF

/\
CHG-N_ N-CHCH=CH,
c

_Q CH,C-N  N-CH,CH=CH,
o |

I\
_O CH,C-N  N-CHyCH,CH,CH,CH,CH;
o

—Q | CHzé;N/—\_/\%O

F o) CH;.
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-[0014] 5 Fig. 1-1 is a graph depicting anal gesic

effect of the conpound of exanple 1 and gabapentin
(100mg/ kg) in an ani mal nodel of neuropathic pain.
Fig. 1-2 is a graph depicting anal gesic effect of the
conpound of exanple 1 and gabapéntin (30ng/kg) in an
animal 10 nodel of neuropathic pain. 8 Fig. 2-11is a
graph depicting anal gesic effects of the conpounds of
eﬁé Les 1-6 in an ani mal nodel of neuropathic pain.
5 533 2-2 il&hgmgr 8dh depi cting anal gesic effects of
the conpounds of exanples 7-14 in an ani mal nodel of

- neuropathic pain. Fig. 2-3 is'a graph depicting

anal gesic effects of ¢he conpounds of exanples 15-22
in an ani mal nogel 10 neuropathic pain. Fig. 2-4
is a graph d ' anal gesic effects of the
compounds gt | R3=2& i n an ani mal nodel of

neur opat hi ¢ pa g/ 3 is a graph depicting

anal gesic effect of tihe 15 (+) and (-) isoners of the
conpound of exanple X in an animl nodel of
neuropathic pain, Fig. 4 is a graph depicting the
effects mf the ggonpound of exanple 1 and gabapentin -
I N THheTotoT ) .

Qﬁaﬁah _<:> cHﬁﬂ<:>4nuxkah

N
-

y
CH,CH,CH, _O CHzg'N N-CH,C=CH
\
CHCHCH, —Q CHzg—N N—cH,—<]
N\
OCH,0 _ —@ CHzg-N N-CH,CH=CH,
CH,0CH, —-@ CH,C-N  N-CH;
)
CH,OCH, _O CH,C-N N-CH;CH=CH,
. 6

CH=CH.-CH=CI.-I —@—p | CHzg-NCN-CH,
lBRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Fig. 1-1 is a graph depicting analgesic effect of the
compound of example 1 and gabapentin (100mg/kg) in an.
animal model of neuropathic pain.

Fig. 1-2 is a graph depicting analgesic effect of the
compound of example 1 and gabapentin (30mg/kg) in an aﬁimal

model of neuropathic pain.
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coordi nation test. 20 BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON [ 0015] According to the present invention,
Rl and R2 in formula (1) nay be the sane or different
l'inear or branched Cl1-6 alkylsy preferably C1-3

al kyl s and especially, both of Rl and R2 are nethyl.
25 [0016] Alternatively, RL and R2 may taken together
form9 a condensed ring having conjugated double
bonds, or they taken toogether forma nvoiety of _
-0-CH2-0-, CH2-O-CH2- or - CH2-CH2-CH2- . [0017] X is

hal ogerri@r. GL-16 il kOXap® Jep/ilt® ih0I8HA8L R MR LE L h
phensl ;%{ety to whi?ﬁ €ﬁé fgﬁs at achegggsgfoﬁp:eE =0 &

P Oc@ 18l sThe shalogen .at .
Ehlorfﬁgksffuofkﬁé, egronfﬂgnb%%iggﬁﬁgpngﬁgggthrPﬁgrOPathlc
dbaﬁhuorine atom 10 especially fluorine atom is .
preferable. When X is a halogen atom mis an integer

of 1 ori2.. The H%lggﬁgg%%o@epg%¥igﬁ gﬁsﬁ@?ﬁﬁ%{%éfgfts qf the

and/ or para- positio t he eny

TE%m@b%ﬁé% grogp 0BYy fegl'ég%ukoﬁﬁ}3ngPhé%@&ﬁﬁ&undmodel of

preferably, methoxy group. peci a

h gb@gpanEQOé%i%roup at the para-position of the
pﬁenyl noi ety. '

Fig. 2—3 is a graph depi;ting analgesic effects of the
compounds of examples 15-22 in an animal model of
neuropathic pain.

Fig. 2-4 is a'graph depicting analgesic éffects_of the_
compounds of examples .23—25 in an animal model of
neuropathic pain.

Fig. 3 is a graph depicting analgesic effect of the
(+) and (-) isomers of the compound of example 1 in an
animal model of neuropathic pain.

| Fig. 4 1s a graph depicting the effects of the
compound of * example 1 and gabapentin in the motor
"coordination test.

BEST MODE FOR CARRYING OUT THE INVENTION

[0015} According to the presént inventioﬁ, R; and R; in

formula (I) may be the same or different linear or branched

- Cl-6 alkyls, preferably Cl-3 alkyls and especially, both of

Ry and R; are methyl.

(0016) Alternatively, R, and R, may taken together form
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[0020] When Y is [Chem 10] NN-R3 20 R3 is linear or

‘branched O -6 al kyl, linear or branched C3 10 6

al kenyl, linear or branched C3-6 al kynyl, C5-6 _
cycloal kyl, a group of [Chem 11] OR4 wherein R4 is
Cl-4 alkyl, 5 or a group of [Chem 12] HZC -{
[0021] Anong the above, preferred R3 may include Cl-6
al kyl, C3-6 linear alkenyl. and C3-6 |inear aIkynyI
al’}ﬂ égn!jleﬂgéfi g]ln% ailléﬁ?’:'.n g anérgg@cegf ctoé?glrﬁ ki%rrds, or they
HZG y I roups. are _
espé??glgéegﬁg%grggﬁg gkfﬁgé%] % § g??d%w or g {74l
xygen is nore preferable. [0023] The
conpouﬁ% ? { of the present invention may be

h
My 2Ff ur edc by ;any \known et hod., F¢ rko(%(xya}n”pég forms together

with the phenyl moiety to which the X is attached é group:

{Chem. 9]

[0018] The halogen atom may be chlorine, fluorine,
bromine or iodine, .aﬁd chlorine or- fluorine atom,
especially fluérine atom, 1is preferabile. ‘When X is a
halogen atom,'m is an integer of 1 or 2. The halogen atom
may be at the meta- ahd/of para- position of the.phenyl
_moiety;

[0019] The alkoxy group méy lbe Cl-3 alkoxy and
pfeferably, methoxy group. Especially, the compound having

methoxy group at the para-position of the phenyl moiety.

[0020] When Y is
[Chem. 10]
—N N—R;

R; 1s linear or branched Cl-6 alkyl, linear or branched C3-
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conmpound of formula (1) may be manufactured by
reacting 20 conpound (VI1) obtained according to
schenme 1 with a 11 correspondi ng am ne conpound

(VI11) in dinethylformam de or ;petrahydrofuran in the
presence of WSC [ 1-ethyl-3-(3-

di met hyl am nopr opyl ) car bodi i m de hydrochl ori de] and
HOBT (1-hydroxybenzotriazole hydrate). 5 SCHEME 1 R1
Rls Qiad%yll, RAnkaOdR X Rl

(V1) OMRO00GRCH @fg?oa&)d#é(&vgﬁ)(ﬂﬁ)bkyﬁ@}]?’tr% rhGysloalkyl,
scheymuRbr R2 and X are as above defined]. [0024]

The conpound (I11) used as a starting material in 10
scirey@®, .1 163n be obtained as foll ows:

4, 5-Di net hyl pht hali ¢ anhydride (I11-1) may be prepared
.by heating the acid anhydride, which is obtained by ..
reacting 2,3-di nmethyl -1, 3-butadi ene and nal ei c

anhydri de,

R4
wherein R, is Cl-4 alkyl,

or a group of

{Chem. 12]

o]

[0021] Among the above, preferred R; may include C1-6

alkyl, C356 linear alkenyl :and C3-6. 'linear alkynyl; and

linear C(Cl1-6 alkyl, —-CH (CH;3) 5, —CH,CH=CH,, ~CH,-C=C(CH,
C(=0)CH;, and a group of |

[Chem. 13]

Hzc_<]

especially preferable.

+ cyclopentyl and cyclohexyl groups are

(0022] Z 1is oxygen or sulfur atom and oxygen. is more
preferable.

(0023] The compound (I) of the present invention may be
manufactured by any known method. For example, the
compound of formula (I) may be manufactured by reacting

compound (VII) obtained according to scheme 1 with a
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in acetic acid together with brom ne. 15

4,5-Di et hyl phthalic anhydride (111-2) nay be prepared
by converting the di cyano conpound obt ai ned accordi ng
to J.. Heterocyclic Chem, 22, 575 (1985) into the
correspondi ng dicarboxylic acidlwith sulfuric acid
foll owed by dehydrating (cyclizing) with acetic
anhydride. 20 [0025] S, 6-1ndandi carboxylic anhydride

(III : be 12 prepared by reacting
rl‘l‘éﬁpéﬂ}%//‘ﬁ@ YRR &mou%etmmemmdmm@mmde or
glve t he di ester conpound, converting the diester
C&Wq%%l’%ﬂ%ar%xyﬂh% aiebermmpouid WAQ h [1-ethyl-3-(3-
hydrochl oric acid foll owed by dehydrating 5
( Ve IR RaEF Greet i o hitidiniddis.  [10@RGIchloride] and  HOBT
1 3 d|h dr o- 2- benzof uran- 5, 6- di carboxyl i c anhydri de
Reed ot itawe learty drarteer. as (111-3) using
pr opar g ether as starting material. [0027]
S§%§éﬁ%dd|oxole 5, 6-di carboxyl i ¢ anhydride can 10 be
obtalned from 1, 2-di brono- 4, 5- (et hyl enedi oxy) benzene

the sa nanner as c ound (III-2) (0928]
[Che _<?3F€~CID
2 (o]
(n
CH,COOCH,CH; CH,COOH
VD

;In the above scheme, R;, R; and X are as above
defined].
[0024]  The éompound (ITI) used as a starting material in
scheme 1 can be obtained as follows:

4,5-Dimethylphthalic anhydride (III-1) may be prepared
by heating the acid anhydride, which. is obtained by
reacting 2,3-dimethyl-1,3-butadiene and maleic anhydride,
in acetic acid together with bromine.

4,5-Diethylphthalic anhydride (III-2) may be prepared
by converting the dicyano compound obtained according to J.
Héterocyclic.Chem., gg, 575 (1985) into the corresponding
dicarboxylic acid with sulfuric acid followed by -
dehydrating (cyclizing) with acetic anhydride.

[0025] 5,6-Indandicarboxylic anhydride (ITII-3) may be
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CH3CH2 CN CH3CH2 COOH (f-2) 15 CH3CH2 CN CH3CH2 COOH
CC CRC2H5 C02C2H5 COOH OR - 3) CRC2H5 CO2C2H5
CaCOOH [0029] Thus obtained appropriate starting
conpound (I11) is heated in ace i'c acid or dinethyl
formam de with. an amine conpotind of fornula: 13
[Chem 16] x H2N wherein X is as defined above to

gi ve the conmpound (IV). According to the nethod

j i an t d,cation Laid . 
B 38563, The conmeand | @s"pé ool “eiemnn

S%@b%@ﬂe %%QQ%@%dyiléle a,g§th tetrﬁgggéﬁgggﬁgpound

solution to give COITpOU

(b gyens. 'fg@g.%%g%cz“%%%%%@neﬁs%%wm

RSBSOSO, o (ML) BURECEES, danyaain
(cyclizing) with acetic anhydride.
[0026] l,3—dihydro—2—benzofuran-5,6—dicarboxylic
anhydride may be prepared in the same manner as (ITI-3)
using propargyi ether as starting materidl.

[0027] 1,3—Benzodibxole-5,6—dicarboxylic anhydride can
be obtained from l,2~dibromo-4, 5- (methylenedioxy)benzene in

the same manner as compound (III-2).

[0028]
. [Chem. 15]
H,C R o |
H,C o
+ | 0 ——» 0 _ (m—1)
C H,C |
H, o | o
CH,CH;; CH,CH; COOH
CH,CH; CH,CH; COOH |
<:f o CO,C,H, coon
e ——C@ — s
CO,C,H; C02C2H5 ) COOH
(0029] Thus obtained appropriate starting compound (III)

is heated in acetic acid or dimethyl formamide with an

amine compound of formula:
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wherein R3 is as defined above is conmmercially
avai | abl e or may be prepared according to 15 Schene 2
bel ow. [0031] [Chem 18] Scheme 2 (HCO NNH 3C )3 O
(H3C) 30~ NNNR3 --~ HNNNR3 O (I1X) ( x [0032] That
is, by heating 1-tert-butoxycarbdnyl 20 piperazine
(I'X) with an appropriate brono- or chloro 14 conpound
in acetonitrile in the presence of potassium
carbonate to give conmpound (X) and the conpound (X) is
r edt®® wi@h trifluoroacetic acid to give the desired
pi perazi ne derivative. 5 [0033] The conpound of
fon&¥L<j§§¥ may be contained in the conposition in
the*to f salt and the conposition conprising a
salt of the conpoumtherefinf or msl as( befiigedl SBovwi thin
scope of the_invention. As for salts, any
pHar macest | ¢dlel y canpephdbl ¢ IVhor ganhecardimf gadd C the method
salts may 10 be enpl oyed. When the conpound of fornula
(ldescsrifiasi cin Jémasadd Payehe Appactdtoddi £hoa gkh, No. 58-
for exanple salts wth inorganic acids such as
hyldrGctd or ithes  sudnfratumd  niTwat &.s phesphatreduced by sodium.
and. hydr obrom de, and salts with organic
borohydride in a methanol and tetrahydrofuran mixed

solution to give compound (V), and the compound (V) in
toluene is heated with Phj; P=CHCOOCH,CH; and then hydrolyzed
to give compound (VII).

- [0030) Among the amine compounds of (VIII), piperazine

derivativé of the formula:

" [Chem. 17]
HN N—-R3
——/

wherein R; is as defined above

is commercially available or may be prepared according to

Scheme 2 below.
[0031] [Chem. 18]

Scheme 2
H0,CO—N NH — H,0,CO-—N N-R3 —— > HN  N-R3

T OO NIVAR

(x) (x)

[0032] That is, by heating l-tert-butoxycarbonyl

piperazine (IX) with an appropriate bromo- or chloro-
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aci ds such as acetate, propionate, fumarate, nal eate,
15 tartrate, citrate, malate, oxal ate, benzoate,

nmet hanesul f onat e and benzenesul fonate. [0034] The
compound of formula (1) may havggoptical isonmers and
t he scope of the invention covers both isoners as
well as the racem c conpound. Usually, the conpound of
20 the present invention is obtained as racenm c and

t ke mpoRGRIN ¢ ncoppedBd;rRy 18e divi ded 'ﬂ@smﬁ 0955 C%'otassium
isonmers in a conventional nmanner known to t

A@&%otn@eceopu;ca}lvé sepRbsuBk the C%F{HO%%%%%@%M is

by formula (1), (- i sonmer is nore preferable

[Q@%@ke@hewh%ﬁ'n@?&%@ﬁo?%%b&@&bve EEdfo{gU| h&é) éhﬁs desired

an 15 effect to suppress neuropat
£21%reEE&%QE%1Q% used for treatlng or

con rol'ling neuropathlc pain in a patient. The

PIRIRACL el SOBRLA O0eoLllfy UD€ aprained in

R R A e
I ff 003 :

LU e olgEsLt el PR s 11 e i

euti’ca posi
neur%pathlc ain g resent invention

mni St ered For ald {h%aréﬂY%?Bf?Q f or A8xa Fgesal%g' any
ﬁ%gﬁ%g%y d¥%&ﬁ§b%§ralh%ﬁ1sp|nalgér subcut%ggggakys%&ts may
d%%a%%@loyed. When the compound of formula (I) is basic,
the salt may be an acid addition salt, for example salts
with inorganic acids . such as hydrochloride, sulfate,
nitrate, phosphate and hydrobromide, and salts with organic
acids such as acetate, propionate, fumarate, maleate,
tartrate, cit:ate, malate, oxalate; benzoate,
methanesulfonate and benzenesulfonate.
[0034] The compound of formula (I) may have optical
isomers and the scope of the invention covers both isomers
as well as the racemic compound. Usually, the compound of
the present invention 1is obtained as racemic and the
racemic compound may be divided into the optical isomers in
a con&entional manner known to the aft. Among the optical
isomers of.the compound represented by formula (I), (-)
isomer is more preferable.

[0035] The isoindoline derivative of formula (I) has an
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formis not lTimted and may be desi gned appropriately
by those skilled in the art. Exanples of the dosage
forms of 15 the conposition nmay include ora
preparations including tablet,;gapsule such as soft
capsul e or mcrocapsule, granule, powder, syrup,

emul sion and di spersion, and parenteral preparations
i ncluding injectable solution, external preparations

SkEfeat Otdt NRI¥pra¥s CRRARbpRPHSHPRASI 4 Orl'nesm§r'rﬂrrf§l§s and may
rectal suppository and vagi nal suppository, pellets,

| pirdgeens) yand susdpi Aed £ el easey $PrEHB@EB?TinJhﬁeuropathlc

dosage fornms nmay be adm ni stered oral

p@%@iﬁt arald ypaf003¢] Tlﬁ%epgﬁ{ In%&dﬁ%ac 5§11:OJIrbn of the

be 25 manufactured ac g to a conventiona

dﬁﬂgeﬁgﬁgﬂl% NG nk c ot SUCK 85 & PR P gﬁsglgge r dose
TS & fE

I n Japanese Phar macopoel a. anoun e conmp

| Ofthta.iﬂeg% %%'ﬁttl'ng\@%tﬂt %é rb%é}gacéf :[c gt ﬁggé for treating

COﬁ'pOSI tro ermne e

(BB gacory g%? c s gl TRy Hpifiion auichay
db t he
p%?%gﬂﬁas R 2s t%e?2§%”31th A
b t he .
DTSSR b AGERR O -0 daT  fErensing

pagﬁ%nt a Eventl on, are conventional organi¢ or

i norganre -Ear rY 2t maér i a3 us & S Knowanvention may  be
pg%&gﬁgg%g&%gl pESEﬁH%JIOQ§’ parenterally, for example

intravenously, epidurally, .spinallyf subcutaneously or
intramuscularly to a hammal such as a human. The dosage
form is not limited and may be designed appropriately by
those skilled in the art. Examples of the dosage forms of
the composition may inclﬁde oral preparations including
tablet, -capsule such as soft cépsule or microcapsule,
granule, powder, syrup, emulsion and dispersion, and
parenteral preparations including _injectable éolution,
external prébarations such as ointment and <cream,
suépositories such as rectal suppository and vaginal
suppository, pellets, infusions, and sustained release

formulation. The dosage forms may be administered orally

~ or parenterally.

[0037] The pharmaceutical composition 'may be

manufactured according to a conventional drug formulating
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and those formul ated as excipients, |ubricants,

bi nders, disintegrators, solvents, solubilizers,
suspendi ng agents, isotonizing agents, buffers and
soot hi ng agents may be used 15ng%th no specific
l[imtation. |If necessary, pharmaceutical additives
such as preservatives, antioxidants, coloring agents

-and sweeteners can al so be added. [0039] Preferable

e ol TSR M eHE i PGk hGmacopoeia.
ﬂ%tregi(%&%%l%%Lﬁ%le%%g‘%é% o&e chgf %%ggg{dgug_gge?tion in the
i e
g un s ale sl e B oloran s Samples

cal ci @lstearate, talc and colloidal silica. 17
[%ﬁi@% éreferable exanpl es of the binders include a-

st.arch,, sucrose, gelatjn, gum.arabic, methylcellul ose,
c&?@@%Qnethﬁ %xﬁ#hﬁ%ﬁ%ﬁl%%d?ﬁnFéérﬁ&ﬁﬁﬁﬁqnﬂnventlop can be
el lul,ose, = crystalline cellulose, white sugar, j
30}?&&&?1@6’1 ,bxréhémge,thg FseRquRd p@ﬁépam,u?a (I) or a salt

hydr oxypropyl. cellul ose, hydroxypropyl net hyl _ _
C%SF6F8§e”§HH‘p6IF@Pﬁ?ﬁcﬁyﬁﬂG?ﬂéﬁn@chnﬂﬁhﬂe carrier or the

‘Preferabl e exanpl es of the disint%%rators i ncl ude

| &¢tEse, ThT PoedTGse tdcaldly, acaepsaphet IRprréersubssed, in the
cal ci um car boxynmet hyl cel | ul ose, croscarnell ose . '
sBdrGRPt101 888N hkPR ardoky FOrNER tdomadh, orgghicsidi ciimorganic
anhydride and _ . _
carrier materials used in known pharmaceutical preparations,

and those formulated as excipients, lubricants, binders,
disintegrators, solvents, .solubilizers, suspending’agents,
isotonizing agents, buffers and sOothing agents may be used
with no specific limitation. If nécessary,:pharmaceutical
additives such as préservatives, antioxidaﬁts, coloring
agents and sweeteners can also be added.

[0039] Preferable examples of the excipients include
lactose, white sugar, D-mannitol, D-sorbitol, starch, o-
starch, dextrin, crystalline cellulose, low-substituted
hydroxypropyl céllulose, sodium carboxymethylcellulose, gum
arabic, pullﬁlan, light silicic anhydfide, synthetic
aluminum silicate and magnesium metasilicate aluminate.
Preferable examples of the lubricants include magnesium

stearate, calcium stearate, talc and colloidal silica.
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| ow substituted hydroxypropyl cellul ose. [0042]
Pref erabl e exanpl es of the sol vents include

i njectabl e water, physiological saline, R nger's
solution, alcohol, propylene g{ycol, polyethylene
gl ycol, sesane oil, 15 corn oil, olive oil and
cottonseed oil. Preferable exanples of the

"sol ubilizers may include polyethylene glycol,

priopylogne gloyeelerabB1rBNBLLRL: LT 602l @ §h Bfﬂé¥£ include o-
benzoate, ethanol, trisam nonet hane, ol estero

t%%%&%%n°|%@d?%se50d'QQb §5bon%5§h sQdhyl Q?C|Bf%%%icellulose,

sodi um 20 salicyl ate an sadi cetate 0

Pref8balhe +exanpLes g Jkhe S%é@f o anﬁﬁ%fétQiEﬂ éilulose,

surfactants such as stearyl Fiet .

1 syl e, V. anrqu [ ac eci_t hin,
bgﬁgﬁt%gélﬁkléﬁqul enz% on?gﬁ?chlgrmae éﬁag ﬁ:ehalose,
al e 25 nongst e; hydr §I|IC rs suc
a§%%§|§3iny| 18 %4 g@ﬁ%h, polyvﬁﬁ FOBYPFBPYlone, cellulose,

A SRR ) g%%'lr;'asséimrrm%ﬁryhs [958y cone
P Pl Sl 05e BRSO, e racors inctuce

Pref rabl e | es of the isot n|2|n a ents_ includ {

soalﬁ ghlorF&gE gFV@@FVneStB-EEnanGI %ﬂ?fF@ﬁﬂolcellUloser

and,gl.ucose. refer exa s of the buffers .

R UE°D Ear EPE VB BB phatduToeet oS5 easdiaces sodium
t

gg%ﬁggkrﬁ%f %%%é@;abg%agé%nplffggé %q%l%gg: aggydrlde and

low-substituted hydroxypropyl cellulose.

([0042) Preferable examples of the solvents include
injectable water, physiological saliae, Ringer's solution,
aicohol, propylene glycol, poiyethylene glycol, sesame oil,
corn oil, olive o0il and cottonseed oil. Preferable

examples of the solubilizers may include polyethylene
glycol, propyLene élycol, D-mannitol, -‘trehalose, benzyl
benZoate, ethanol, trisaminomethaae, eholesterol,
triethanolamine, sodium carbonate,.sodium.eitrate, sodium
salicylate and sodium acetate.

[0043] Preferable exampies_ of " the suspending agents
include.surfactante such as stearyl.triethanolamine, sodium
laurylsulfate, laarylaminopropionic acid, lecithin,
benzalconium chloride, benzetonium chloride and glycerine

monostearate; hydrophilic polymers such as polyvinyl
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10 al cohol and the like. Preferable exanples of the
preservatives include paraoxybenzoates, chlorobutanol,
benzyl al cohol, phenethyl al cohol, dehydroacetic acid,
and sorbic acid. Preferable exgmles of the
antioxidants include sulfites and ascor bat es.

Pref erabl e exanples of 15 the coloring agents include-
edi bl e pignent, water-insoluble |ake pignents and

natlebab 1pi gNeRt sviaye. . Foeasot . CRlnophY! La2Bdy i methyl
?erab e gm

red iron oxide) Pre exanpl es of the sweetener

iE%hqqgo§%qiunhﬁﬁgﬁﬁ@rin@elgﬁgggégssiH§§60f88igry+ﬁgllulose,

gl ycyrrhizinate, aspartanme and stevi a.

CaTRESklLeR kL1695l i ng QEH50pathé@gg%%pprggy&ggllulose;

présent “i nvention may further conpris

PB@&@%Q?E&E%@L'&n?pgkﬁgﬁ&@%Eﬁ?gggg.ﬂ%rhgggdagﬁéégg]oil.

i mpai'r -t obj ec e-ins i nvention.

Iﬁ%o@% OSiEE%%eggbﬁge gggﬁga%ggﬁ?ﬁgd&%ﬁ;?ﬁgg%%gﬁﬁ%% agents

reating a patient sufferrn

;?Bc&%ggeé%gyﬁﬁtw fg¥i&gStefygggég%gﬁéggagaﬁﬁﬁigi%—sorbitol

ter rpes zoster, neuTa?g

dggget céﬁéﬂ on%ed, RQ topqgatiyf ain, refle&<ffers include
syhpatheti e dyst FOpHy SCRSD) , SRS 1e% ¢ 8 {56t 1P
: antom | i nb painsznd'canc r pain. 5 |

| ai

extraction,. p . . n .
t 8fgségifﬁ%a?.%ﬁp% e aﬁ§t efke § .gﬂﬁtes and citrates.

Li ion, th h " trollin ain" or "pain
COREFareCta: SERRIEE oty She CORTUP AR e WBjude benzyl

i ni [ ti ent when suffered
?%g#géﬁ&g{{n tggbggg-ak%? 2hr§ﬁ3%%gable examples of the

preservatives include paraoxybenzoates, chlorobutanol,
benzyl alcohol, phenethyl alcohol, dehydroacetic acid, and
sorbic acid.- Preferable examples of ' the -antioxidants
include sulfites and aséorbates. Preferable examples of
the coloring agents include edible.pigmént, water—insolﬁble
lake pigments and natural pigments. (e.g., PB-carotene,
chlorophyll and red iron oxide).  Preferable examples of
the sweeteners include sodium saccharine,. dipoptassium
glycyrrhizinate, aspartame and stevia.

[0045] The composition for controlling neuropathic pain
of the 'present invention may further comprise other
pharmaceuticaily.active ingredient as long as it impair the
object of the instant invention.

[0046] The composition of the invention can be used for

treating a patient suffefing from neuropathic pain, for
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pain by adm nistering the sane periodically to a .
patient 10 suffered fromchronic pain, but also the
prophylactic use to prevent pain attack by _
adm nistering the same to a patdent an attack of pain
IS expected or to prevent repeated pain by
periodically adm nistering the sane to a patient who
is receiving pain attack repeatedly. 15 [0047] In the

| BgbABY eSRECHId £aLAR AN, Gl1ad nﬁaiﬂhe nelﬁ"é\gjegﬁ.% LPeer herpes

need of pain control™ covers the patients
subbered frampaid as yell é@05§%€%P98&SEeE8 Pefprolonged

suffered frompain. [0048] The effective anount’o

fESSQBBBQHEQV%fp%%%ﬁ“&%fl%% %&ﬁgé%g%%ﬁcs Gl %&'y%en), RSD

Imted and may be determ ned-base on tHe age,™”'s _
b8 bl o el CHLLL P Plob UL e pain.
 UE SRR 0 AR e B ML S oo,
o5gl JIRSE e, Bl 20 SOBIULAg, PEELELSIL e cars nor
DUt Rl e UL er et O BLLYLLD LBE, ene o
CELLYRLb LSl IR ANe AR OB SN A S i
SHBLEC:y | SoAPEeLYEd, B0 S o Rl FOLALeRLIG L patione
tQE%?e?édf%¥%$ic Eggﬁgagéin, but also the prophylactic use

to prevent pain attack by administering the same to a
patient an attack of pain 1s expected or to prevent
repeated pain by periodically ‘administering -the same to a
patient who is receiving pain attack repeatedly.

[0047] In the. instant specification and claims, the

"subject in need of pain control" covers the patients being
suffered from pain as well as those expected to be suffered
from pain.

[0048] The effective amount of the compound of formula

(I) is not specifically limited and may be determined based
on the age, sex, body weight and general condition of the
subject to be treated and the severity of the neurcopathic
pain to be controlled.

[0049] Typically, but not limited thereto, when the

composition is formulated as an oral analgesic, about 0.1-
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acl
pr
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for exanple at norning, daytinme, evening and/or
bedtinme. |If desired, the conposition of the present .
invention may be 10 adnministered in-conbination with
an adj uvant anal gesics such as,@anti-inflammatory,
anti depressant and anticonvul sant agent. [0050] The

- instant invention will be further illustrated wth

wor ki ng exanpl es shown bel ow.- However, the scope of

t 2b o Lhe np
Ll e LU [g8inceine

|

aegiﬁg?léggnol(%g%esal et ngﬁ;}ﬁ%& a(%l 12n(;m"r¥>l3c}?em admjzlélStered
h 759 i

1%5%@@?‘%5 gﬁ%agdﬂﬁugﬁeacﬁﬂé JhL ta% é aon of the

Ion m Xture Mﬁ oure

%Pécggégggd rtlv-gh%fpr gﬁl P. rg\?c%rﬁtdl\ﬁgr%r y(?(t:gllélﬁ%\/\?ar.pldly and

I t ration,
in %_agueaqu odlumh OXId | uti on.
r;iégnso bl & %at éi?[}lélll T eloﬁ15 e'atr% "%en the subject
It andthe resulting filtrate was made
Pdi % qu’eﬁl En ESHTEat g&%ydrg%l%??%tﬁ&?d&mlc pain,  the
§f&:}‘ gls ted cr e|tloals g\e _ Ilect%&eeb%/ f|| %ﬁlgfmes 5 day,

4 5 e hth l'ic aC|d 0052
BXdi éﬁ‘@% 3 ﬁgl MO LA lﬁ'ﬁ%e'pr %H)Getmaf MY Ahopedtime.
(?% Se51rgd the com£051tlon of the present 1nventlon may be

administered in combination with an adjuvant analgesics

such ~as anti-inflammatory, antidepressant and

anticonvulsant agent.
{0050] The instant invention will be further illustrated
with working examples shown below. However, the scope of
the invention will not be limited to the exampies.
[0051] Synthetié Example 1
4,5—Diethylphthalié anhydride
(a) 4,5—Diethylphthalic.acid

1,2-dicyan§—4,5—diethylbenzene ' (2ﬁ3g, 12mmol) was
stirred with heating in 75% sulfuric acid (30 ml) at 150°C
for 3.5 hrs. The reaction mixture was poured into ice-cold
water. The. precipitated crystals were collected by
filtration, washed with water, and dissolved in 10% aqueous
sodium hydroxide solution. The insoluble materials were

separated by filtration, and the resulting filtrate was
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heat ed under reflux in acetic anhydride (10 m) for 1
hr. The reaction m xture was concentrated under -
reduced pressure, and the residue was dissolved in
10% aqueous 10 sodi um hydroxi dex; The i nsol ubl e
materials were collected by filtration, washed with
water, and dried to give 0.31 g of the title
compound. [0053] Synthetic Exanple 2

4maddi methyliphthathc ekt de:d® (B)drochloric acid. The
5, 6-di net hyl - 3a, 4, 7, 7a-t et rahydr o- 2-"benzof ur an- 1, 3-

deE%lEQt@té@'@Hyﬁiéﬁ 'ﬁﬁﬁ%(%éﬁﬁQ@Hé@eb§5fflgra§§on, washed
nmmol) Iin benzene (50 nl), 2, 3-dinethyl but adi ene

(Qi3nMwat?s, MR Jaasy added; gL opwesg gpdy %h81€E Tﬁﬁthallc
&

was stirred 20 overni ght at” 25C. Aft remdvi ng
i gsolubl e materials by filtration, the filtrate was
concentrated under reduced pressure to give 9.5 g of

DL Y ypfa slal @ty ighanalic appydride,

tetra ydro benzof ur an I one.

o oduct. S %xﬁéﬁ{@%'éfﬁ%%%v%%%‘? 0,55 ol % L) s
SASP RSS2 I or MATRRER(E, defles Tl I\ o 1 .
period cﬁﬁé% m nut es and t e n1xture

un er r'e or ?lﬁtur%heW?gactﬁ%ﬂ?%ﬂgﬁ{h%gxwﬁp?%ft geduced
rgL eg baggdtqgmpr%glEh&gtggangﬁE%%ived in 10% aqueous
sodium hydroxide. The insoluble materials were collected
by filtration, washed with water, and dried to give 0.31 g

of the title compound.

. [0053] Synthetic Example 2

4,5-dimethylphthalic anhydride
(a) 5,6—dimetnyl—3a,4,7;7aftetrahydro—2—benzofuran—l,3—
dione' |

To a solution of maleic anhydride (5;4 g, 55 mmol) in
benzene (50 ml), 2,3-dimethyl-1, 3-butadiene (6.3 ml} - 55
mmol) was added dropwise and - the .mixture was stir:ed
overnight at 25°C. After removing'the inscluble materials
by filtration, the filtrate was concentrated under reduced
pressure to . give 9.5 g of 5, 6-dimethyl-3a,4,7, 7a-
tetrahydro-2—benzofuran—1,3—dione.
(0054] (b) 4,5-dimethylphthalic anhydride

To a solution of the product of the (a) as above (9.5
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filtration, washed with diethyl ether, followed by
drying to give 3.5 g of the title compound. [ 0055]
Synthetic Exanple 3 5, 6-indandi carboxylic anhydride
10 (a) Diethyl 5,6- |ndand|carbqﬁylate Di et hyl
acetyl enedi carboxylate (1.0 m, 6.3 mmol) and
d|carbonylcyclopentad|enylcobalt (O 1 m, 0.62 mol)
were added dropwi se to a solution of 1, 6- hept adi yne

(g 723Mmmo16. 3 AMREY i B %k ane 265 1)), B{délrfé‘dl ah1, o0.12

Cfor 5 days. 15 To the reaction m'xture,

h)ﬁéwcﬁrpfééeéﬂ:da\é@% agslgd 1and, the, g xgur %ﬁs\ﬁa at 115°C

extracted wth ethyl acetate. "The organic

washed wi ﬁ%égg ur,gt egs b Rflrﬂ%’tegr S a%manghec% lfrtreﬁtv?as heated

under redu pressure, foll arrf

rﬁﬁﬁgye Lb 'ffﬁ)%] q_‘%rgeh qﬂ]ormtﬂg a@@éc(\:%%lrg)r Of oEg%:(\e/ was left

successi ve exane acetate =

Oogterdatl PO SO ER A L LEEROLe P 1y
ti
peodueho Bty e shaue (20, (0,300, o
| I \ I t e
RNCRTIEE I Rt DR i E i :

reac |on wat er, and the

tate al s_were _col | ected by flltratlon
8&55 ﬁ Ré%g 1Ct GEPBWEE By drying to give 0.28 g

OE é 1ndang§2gE 8&9 §%|5%h§82%de
(a) Diethyl 5, 6-indandicarboxylate
Diethyl acetylenedicarboxylate (1.0 ml, 6.3 mmol) and
dicarbonylcyclopentadienylcobalt (0.1 ml, 0.62 mmol) were
added dropwise to a solution of 1,6-heptadiyne (0.72 ml,
6.3 mmol) in xylene (5 ml), and stirred at 80°C for 5 days.
To the reaction mixture, dilute hydrochloric acid wés added -

and the mixture was extracted with ethyl acetate. The

- organic layer was washed with saturated brine, dried and

'concen;rated under reduced pressure, followed by purifying
thé residue by silica gel chromatography (chloroform,
successively hexane : ethyl acetate = 10 : 1) to give 0.36
g of diethyl 5,6-indandicarboxylate.
[0056] (b) 5,6-indandicarboxylic aéid |
To a solution of the product of the above (a) (0.36 g,
1.4 mmol) in acetic acid (0.8 ml) was added concent:ated

hydrochloric acid (0.4 ml) and stirred at 80°C overnight.
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5 [0057] (c) 5, 6-indandi carboxylic anhydride The
product of the above (b) (0.28 g, 1.4 mmol) was
heat ed under reflux in acetic anhydride (6.7 m)
overni ght. The reaction m xtur,e, was poured into
ice-cold water, and the precipitated crystals were
collected by filtration, 10 washed with water,
fol |l oned by drying to give 0.25 g of-the title

I
PR £ A0S UDLRGLL OB AIRLE ! s cola water, gpd che
u r@gl 1%8@%@" Wg}sq lsa%eﬁt aréo]{]%cﬂ%c?rﬂfm J.Jl.tpreatlon, washed

tlhe npound tai ne e sane nner as

| 0591, Synth Ex
S*”EESL'%%%Z‘{%@M TGS ahy ) G By 2lsithg®T 56"

nethylenedloxy) benzene, the . 20
Pﬁe conﬁggﬁ yllg % |ned accordlng to the synthesis

gﬁé?i dlethxlghthshh%n nh d ngll ng thetlc

5, 6- d| th%T 2- (g fIﬁgEggh%Eyb% 3- arngggethyltsougg%J was

[in- 1-
h di et hy| - 3-
o;e% 5% HPASGr GOELFa 5 a6 Eh oy FIBEREE 8Sadhd] BY) pagrnisht.
3-ful orophenyl ) -5, 6-di net hyl -1 Hi soi ndol -1, 3(2H) - '

| GThRe ot RykPRERIRS. FRARS dEAEa. OG-Sty water, and

mmol ) and
the) prec1p1tated crystals were collected by filtration,

washed with water, followed by drying to give 0.25 g of -the
title compound.
[0058] " Synthetic Example 4
1,3—dihydro—2—benzofuran—5,6—dicarboxylis=anhydride

- By using propargyl ether as starting material, the
title compound was obtained in the same manner as Synthetic
Example 3.
[0059] Synthetic Example 5
1,3;benzodioxole—5,6—dicarboxylic anhydr;de

By using 1,2—dibromo—4,5-(méfhylenedioxy)benzene, the

title compound Was obtained according to the synthesis of
4,5-diethylphthalic anhydride.
[0060] Synthetic Example 6
5,6-dimethyl-2~(3-fluorophenyl)-3-carboxymethylisoindolin-
l-one [IUPAC name: 2-[2-(3-fluorophenyl)-5,6-dimethyl-3-

0xX0-2, 3-dihydro-1H-isoindol~-1-yl]acetic acid]



10

15

20

25

3-fluoroaniline (2.5 g, 22.7 mol) in acetic acid

(70m) 5 were heated under reflux for 2 hours. After
cooling, the precipitated crystals were collected by
filtration, washed wth petrolg n1ether and dried to

give 4.55 g of 2-(3- fluoropheny _

6- dinethyI-IFLinsoindoIe 1, 3(2FD dlone. [0061] ' H NMR
(CDC13) 5: 2.45 (6H, s, ¥ 70%711(1(1;_'(1H m

P 7.32-(h C:?ﬁ'olgh@n 5 szo]‘l 7311 {143 oTndol1-1, 3 (2K
PE%, 771(2_|2—|§13 ﬁh[d% (ebdya‘ h-
2+i3nkl uorophenyl ) - 3- hydr oxy- 5, 6-di met hyl -1 -

i soi ndol i none The product of the above (a) (4.55 g,

32t?ahydrogﬁggﬁh%gg%#§%§Q%e%'n’ J%?B i %rlde ?1m§@l) and
93 —%%u%rmll)l 1\9@Sf g%j by 22P0r tljm%]fbt qg{ e%cﬁ tVE'fISc:t r@Cld (70mL)

stirring on'ice wed By ‘stirr

t tu
t%?ggrags a de gé %%eéoﬁl?a§é35%$y;?§FEg%éF8°§éng' the

C%&%%ﬁ@%@g%%ghégr gfgwwg¥5”§%&lec£ te%nggaQEBE? washed

|30|nd I NO
| uor

difﬁya%p%ﬁ%ipﬁd%y Singipvicdhid hl S61L99 <The JyPBAudione
OEQ?E@?ESX?H& {réﬁs@% )p%én;}% %%pﬁéﬁané r(4CB8) g, 72 H6-7.11

heat ed under ref qu _
"Hgg) o tohu?ne%So ) 29" Sn, "m, PhH), 7.43-7.48 (1H, m,

2 flu&'[rongen% Gégx]et}ydr dr J_eddl'gret réylve 4.55 g of 2-(3

PhH), 7.71 (2H, s, Cq,7-H)
[0062] (b) 2—(3;fluorophenyl)—3—hydroxy—5,6—dimethyl—l—
isoindolinone

The product of the above (a) (4.55 g, 16.9 mmol) was
suspended in methaan (70 ml) and tetrahydrofufan (70 mi),
and sodium borohydride (1.28 g, 33.8 mmol) was added by
portions thereto with stirring on ice, followed by stirring
at the . same temperature fof 20 minutes. To the reaction
mixture, water was added and the precipitated crystals were
collected by filtration, washed with water and dried to
give 3.25 g of 2-(3—fluorophenyl)—3;hydroxy—5,6—dimethyl—1—
iéoindolinone.
[0063] (c) 2—[2—(3—fluorophenyl)—5,6—dimethyl—3—oxo—2,3—
dihydro-1H-isoindol-1-yl] acetic acid

The product of the above (b) (3.25 g, 12 mmol) and
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‘th

argon at nosphere for 3.5 hrs. The reaction m xture was
concentrated under reduced pressure, the residue was 5
di ssol ved in chloroform The unreacted
(carboethoxynethylene)triphenylfgosphorane was renoved
by Dbeing adsorbed to silica gefT The crude product in
m xed solvent of nethanol (40ml) and 15% aqueous
K2CCB (11 M) was heated for 4 hours at 80C with

cti on mi,xt ur.e \Was .concentrat e
d:rarllbrbge uceg'mﬁ)eree111 sluernée J‘tpelrer\h\ﬁé’hoé?é’dlé’&aﬁ? théEl 8 o, 14
the n1x S extr d wt di et
e?ﬁg%ﬂe ngﬁﬁﬂggﬁ% é@e$fﬁa¥e55tg gadaHageacFaﬁﬁﬁédunder an

-mnth conc n ed h rocglgrlc acid, The precipitated

cryst4t s@ %F?e NiESrati GRS WRATEdOF5 Bikhure was

mater a dto ve 2.36g. of the title conpound.
r%?ﬁ%ﬁ%fhﬂﬁ“%%ﬁnp?% qc%g uBFagsure, thgp re51due was
d| eﬁ%I-Z substi tuted-isoindolin-1,3- dione as
st 4%% teri a® 5,6 WYARIRATIS- car boxynetlyd - 2- unreacted
u Stitlgﬁﬁ%g soindolln 1-one was obtai ned according to
r lepe ) SFithenvd rbesppios age [ gps5]femoved by
Synt heti ¢, Exanp
(Deing ?Cf%orfq%r%héhﬂf%g@ldl ety | cBedx opReGudthjid mixed
ro- 1Hisoindol-1-y acetlc aci d Racem ¢
2- VRt | ¥ibr esﬁeﬁy'xp 5( 4efi )neehgll -1H0x@I2e@us 282C03 (11 ml)

di hydro-1 Hisoindol -1-yl] acetic acid was reacted with

(9 2dreqted diranyd didudsardaheBQ°6 fwdrtin & tdalrtingand Tthkee reaction
salt was
mixture was' concentrated under reduced pressure, water was

added to the residue and the mixture was extracted with
.diethyl ether. The aqueous layer was obtained and
acidified with 'concentrated hydrochloric "acid. "The
precipitated crystals were cellected by filtfation, washed
with water and dried to give 2.36g of the title eompound.
[0064] Synthethic Example 7

By using 5,6-dimethyl-2-substituted-isoindolin-1, 3-
dione as starting material( 5,6—dimethyl—3—carboxymethy1—2—
substituted-isoindolin-l-one was obtained according to the
same manner as Synthetic Example 6.
[0065] Synthetic Example 8
(—)—2—[2—(3—fluorophenyl)—5,6—dimethyl-3—oxof2,3—dihydro—
lH-isoindol-1-yl] acetic acid

Racemic 2-[2-(3-fluorophenyl)-5,6-dimethyl-3-0oxo0-2, 3-

dihydro-1H-isoindol-1~yl] acetic acid was reacted with (S)-
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'subjected to fractional recrystallization using.

met hanol. The resulting salt was treated with i N
hydrochloric acid to give the title conmpound. .5
specific optical rotation [a]Zg%:-61.6 (c=1.0,

chl oroform nethanol = 1:1) [0 %] Synt hetic Exanple 9
1- (2-propynyl ) pi perazine (a) . .

4- (2-propynyl)-1-pi perazi necarboxylic acid tert.-butyl

.Of
19523%5%3?3%;§§ﬁ%%%%ﬁpiEgrag?ﬁ%(ébosﬁdﬁ’ 2388 nhbt) salt was

- +_-.pr.opi 00 , 2.68 mml). and potassi um
SO e e Bt s s R A A U5 B ) Re thanol
tirred.at 90C for 2 hours., The reaction 15 _ _
PEREur € Wae BR1SA N TR SO SEr e ot eudipehioric scia o

chl.orof orm_. The extract, was concentrated under
rg&%@eggﬁr§§§EFeFOEﬁ8unphe residue was purified by

silica gel chromatography (chloroform to give
4SPSCPLSpy AP CRApirpdadiione darlboxylbile 6 adictt1t.rt cbdbybform :
ester. 20 [0Q67] ''HNWR (CDC13) 5: 1.46 (9H, s, CH3),

2?“?% EER €, 1:él), 2.51 (4H, t, piperazine), 3.32 (2H

d, , 3.47 (4H__ t, piperazine) [0068] (b)
1lP§?%ﬁopyn§VP%Pﬁ§ﬂ§zFﬁ@mP4ﬁ(?-propynyl)-1-plpe

razi necarboxylic acid tert-butyl 25 ester (693 ng,

3104 2ARBPPYRI LY PiPEG8Zd&Cet i c acid (5ml) was 27

(a) 4- (2-propynyl) -l-piperazinecarboxylic acid tert-butyl
ester

A mixture of l—Eg;;—butoxycarbonylpipefazine(500 mg,
2.68 mmoi),. 3-bromo-l-propine (200 mg, 2.68 mmol) and
potassium carbonate (445 mg, 3.22 mmol)  in acetonitrile
(5ml) waé stirred at 90°C for 2 hours. The reaction
mixture was added with water éﬁd extracted with chloroform.
The extract was concentrated under reduced pressure, and
the residue was purified by silica gel chromatograﬁhy
(chloroform) to give 4—(2—propynyl)-l—piperazinecarquylic

acid tert—butyl ester.

[0067] YH-NMR (CDCls) &: 1.46 (9H, s, CHs), 2.27 (1H, t,

CH), 2.51 (4H, t, piperazine), 3.32 (2H, d, CH,), 3.47 (4H,

t, piperazine)

[0068] (b) 1-(2-propynyl)piperazine
4-(2-propynyl)-l-piperazinecarboxylic acid tert-butyl

ester (693 mg, 3.09 mmol) in trifluoroacetic acid (5ml) was
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stirred for 1.5 hours at the roomtenperature. The
reaction m xture was concentrated under reduced
pressure. The residue was added with water, the pH of
the m xture was adjusted to ab? t 10 with aqueous
IN-NaOH and then, the 5 m xture S extracted wth

chl oroform The organic | ayer was obtained and
concentrat ed under reduced pressure to give the titIe

. 69 DNB d b: 2.25
ngﬁg#%%' &gg pﬁpera2| % g%ﬁkir?omp|{&ﬁgﬁﬁ The
3ré%g- FhJTlé%Q% f%%sEg%%g%vﬁ¥nthetlc pduced pressure.
PR 22 baﬂo{% A it 1@@%“ nixture was

|30|nd l i UPAC Na .
ZaFQ E q4]{ﬁ g&ﬁ f@ gl agueous 1N-NaOH and_then; the
dlnetol-B 0X0- %ﬁ%dro |FFISOIndO| l-yl]acetatic
a&\la‘) r@o%%sg?xirec | Y1t R IRAqfiqsdr-azi hegoorgagic layer
w@?hy?b%af%eﬁlﬁﬁthFQﬁFﬁBEFGE?ﬁ)d&ﬂ#@ﬁlFﬁﬁé@ed pressure to
hydrochl oride_ (0.31 g, 1.6 mmol) and
19ﬁy&r6%?b§ﬁféﬁrF&ﬂﬁoqﬁﬂdrate (0.25 g, 1.6 mml) in
tetrahydrofuran (40 M) were stirred at- 20 25C for 16
hdP891The  FelRE dRMei0dar e diag -@8ndétr dte€H)un@eb4 (4H, b,
reduced pressure and the residue was purified with
sPRPE& 3gdnechr méodridbhy: /( atilRsraizdmm):, 3.29 (2H, d, CH)
nmet hanol =2. 0: 1) . to give 0.56g of the title conpound.
[ 8PP I—I-NﬁRTl(t@BGR?) Brample6-1® 26 (2H, m
|pera2|ne% 25 2.27. (3H, s, NK}B) 2.36 (3H, s,
f damgf Q3H2—§3—@H@prophenyl) - (4-methyl-1~
piperazinyl)Carbonylmethyl isoindolin-1l-cne
5,6—dimethyl—2—(3—fluorophenyl)—3—carboxymethyl
isoindolin-l-one [IUPAC Name: 2-[2-(3-fluorophenyl) -5, 6-
dimethyl—3—oxo—2,3-dihydro—l§-isoindol—l—yl]acetatic acid]
(0.50 g, 1.6 mmol),.1—methylpiperazine.(0.16 g, 1.6 mmol),
'l—ethylf3—(3—dimethylaminopropyl)carbodiimide hydrochloride
(0.31 g, 1.6 mmol) and l-hydroxybenzotriazol hydrate (0.25

g, 1.6 mmol) in tetrahydrofuran (40 ml) were stirred at
25°C for 16 hours. The reaction mixture was concentrated
under reduced pressure and the residue was purified with
silica gel chromatography (chloroform : methanol=20:1) to
give O,56g.of the title compound.

[0071] I H-NMR (CDCls) &: 2.16-2.26 (2H, m, piperazine),

2.27 (3H, s, NCHs), 2.36 (3H, s, CHsz), 2.37 (3H, s, CHz),



28 2.34-2.42 (2H, in, piperazine), 2.41 (1H, dd,

CH2), 2.91 (1H, dd, CH2), 3.20-3.31 (2H, in,

pi perazine), 3.64-3.72 (2H, in, piperazine), 5. 77

(1H, dd, CH), 6.88-6.93 (1H m,fhH), 7.38 (1H, S,

C4-H), 7.35-7.42 (2H, m.  PhH), 7.58-7.62 (1H, 5 in,

PhH) , 7.68 (1H, S, C7 -H) [0072) Synthetic Exanple 11

The conpounds shown in Table 1 were obtained in the

SaIg 41gnner Synt [ | e 7, 8, and

10 g7 ?%ab(?zi'l%ﬁil%%be%ﬁ)%ﬁl- 5 §C§|§ R%.H'RggL ?r%f?t ng-9t (1H/

?%i_dﬁt-d}g')) %Xaz!HJJs‘i.aliF(%éi%%i%é%?ﬂlfééh—an (2H, m,

ydr ochl ori'de salt)
141141 1- i | C
N TR LT hydteoHtgr i a8 kal %%‘%ﬂ?rr%l SfgR e,
CH2ey N@B 201 55208.p L (A-fydrgachl orige salt) ce 5 62 (1

m, PhH), 7.68 (1H, s, C,;-H)

4

(0072} . Synthetic Example 11
The compounds shown in Table 1 were obtained in the

same manner as Synthetic Examples 2, 6, 7, 8, 9 and 10.'



Example 5 /_\ CH2C-N - CH3 deconposed, 226.5 OCH3 0
~--, (1-hydrochloride salt) Exanple 6 CH2CN - CE~
157.5-160.5 11 Exanple 7 /-\ F CHIC -NN 174-177 OF
Exanmple 8 CH2CG- N N-CH3 203.5-20% Exanple 9 CH2CG N

- CH2CH2CH3 137-138 0 (1-hydrochloride salt) 30 [0073]
[Table 1-2] No. R5 L nelting point CC) CH3 Exanple 10
CHI G- NNE 79-84 0 CH3 Exanple 11 CH2C-N N - CHZCH=CH2
123-14% 11370 F Exanple 12 CH2CG N CH2CH=CH2 81-86 0
Exanpl e 13 C- N N CH2CH2CH2CH2CH2CH3 88-90 O 53-161

0
CHs
N—-Rs
CHgy
No. R5 L nmelting point (°C)
. N\
Example 1 —@—F CHN  N-CH; : 146-1 5.1
o — - (1-hydrochioride salt)
' e\ 1411415
Example 2 CH,C-N  N-CH. :
P Q N (1-hydrochloride salt)
F .
. /N 124-132
Example 3 . CH,C-N  N-CH
rempre _Q BN (1-hydrochloride salt)
Example 4 —©—Cl CH,C-N  N-CH 201.5 20.8.5
o “— (1-hydrochloride salt)
™\
E e5 - CH,C-N  N- decomposed, 226.5
xample | —< >—OCH; 20 — 5 (1-hydrochloride salt)
' oy N\
Example 6 ‘Q’O CHREN_ NG 157.5-160.5
Example 7 ‘@‘F CHC-N ) 174-177
o}
' F ™\
Example 8 d . CHEN_N-CHy 203.5-205
L\ 137138
Example 9 CH,C-N  N-CH,CH,CH
p "@ . 25 NI A (1-hydrochioride salt)



Exanple 14 CH2C- N 1 O (1-hydrochlori chloride salt)
Exampl e 15 CH2G-N NN 170-170.5 O (1-hydrochl oride
salt) Exanple 16 \ 0 (-) CH2GIN D 100-104 F O u
CH3 Com Ex. 1 0 CH2GN N-CH3 1£3.5-167 3 0
(1-hydrochloride salt) Com EX. 2 cCH3 CH2C- N CH3
163.5-164 0 ~--~ (1l-hydrochloride salt) CH3 I\ Com
Ex. 3 z0- NNCH3 172-175 0 Com Ex. 4 ~- \ CH2C

NNoeH3 1138+ ¥45;,1N Q % [0074] [Table 1-3] No. R5 L

rreltlng point [C) Ex. 5FCHCN)--Q64 68 11
No. R5 L melting point [°C)
' CH;
Example 10 _© CHC-N N 79-84
2(”) — _.<CH3
™\
Example 11 ‘Q CHzﬁl—N N-CH,CH=CH, 123-125
-
F
/\
Example 12 ‘© CHC-N_ N-CH,CH=CH, 81-86
O : '
\
Example 13 _Q CHyC-N_ N-CH,CH,CH,CH,CH,CH; 88-90
i .
Example 14 _O CH-N N 153-16.1
o (1-hydrochloride salt)
BVt
Example 15 _O CH,C-N N‘<:> 170-170.5
5 (1-hydrochloride salt)
Example 16 0
(2 Q cc-N N4 - 100-104
F 5 ~  H
™\
Com. Ex. 1 —@—CH3 CH,G-N  N-CHj 163'5-1‘.57
5 —/ (1-hydrochloride salt)
M\ :
Com. Ex. 2 — Z_CH:; CH,C-N _ N-CH, 163.5-164
H 0 (1-hydrochloride sait)
3
I\ :
Com. Ex. 3 _ CHzg’N\_/N‘CH3 ' 172-175
Com. Ex. 4 138-145

g
z
z
8



O OCH2CH3 Com Ex. 6 F CH2C-NO-000OH 118.5-122.5 0
Com Ex. 7 -& CH2C-OH 0 116-118 Com Ex. 8 /-\ F
CH2C- OCH2CH2CH3 123-124 0 Com Ex. 9 F CH2G CH2CH2CH3
128-131 O Com Ex. 10 -&F F CHACH2OCH2CH2CH3 138- 140
n Com Ex. 11 OCH2C-N N-CH3 196-197 F Com Ex. 12
CH2CG N-CH2--N 70-74 O Com Ex. 13 CH2GN N~ -{ J
73-76 O~/ Com Ex. 14 F CH2C-N N-CHZ \ 156. 5-160

( Tolbydnochl qrizgg esal-tz)y [0075] Synthetic Exanple 12
2-[2-(3-fluorophenyl)-3-0x0-1,2,3,5,6, 7- hexahydrocycl o

pentgo .5 [f]iggi ndol -1-yl] aqptlc acid (a) mﬂtﬂgpomt[%ﬂ

2.(3 |unrnnhonu|\ 6.7 thydrnnvnlnnpntnrf1linn

T OuUTT O

1, 3 (2H, 5F|) one 5,6-ind i gar boxyl i ¢ anhydri de
(1Co gx %. and i dor ganjLge (708 g, 6.64-68
mol ) in acetic aC|d (20 n)

CHz([f-ND—COOH 118.5-122.5
il _

IN

Com. Ex. 6 —@—F
Com. Ex. 7 —Q—F CH-OH 116-118
Com. Ex. 8 _QF CH,C-OCH,CH,CH; 123-124
. O
Com. Ex. 9 —O—F CH,C—CH,CH,CH; 128-131 -
(0]
Com. Ex. 10 @F CH, CH, OCH,CH,CH, 138-140
/\
Com. Ex. 11 OCH,C-N _ N-CH, 196-197
F : .
_ /\ ' :
Com. Ex. 12 _Q CHzEC,)-N\__,N-CHz—O 70-74
Com. Ex. 13 _© -cnzcéN/_\N-O 73-76
(”) A N—
Com. Ex. 14 —@—F CH;C‘N/_—\N—CHZ——@ : 1565-160
8 (1-hydrochioride salt)
[0075] Synthetic Example 12

2—[2—(3-fluorophenyl)—3—oxo—l,2,3,5,6;7—he#ahydrocyclopenta
[flisoindol-1-yl] acetic acid |
(a) 2—(3—fluorophenyl)—6,7—dihydrocyclopenta[£]isoindol—
1,3(2H, 5H) -dione

5,6—indandicarboxyli¢ anhydride (1.2 g, 6.4 mmol) and

3-fluoroaniline (708 mg, 6.4 mmol) in acetic acid (20 mL)
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32 were heated at 135 C and stirred for 3 hours. The
reaction mxture was concentrated under reduced
pressure and the residue was purified with silica ge
chromat ography (chloroform to glve 1.57 g of
2-(3-fluorophenyl)-6,7 5

di hydrocycl openta[ f]isoindol -1, 3(2H, 5H) - di one. [0076]
1H NWMR (CDC13) 5: 221(2H quintet, CH2), 3.06 (4H,

a2 AR A o) T ol re Gy oot e

. f h
gg%ﬁgﬁﬁgroé§% g%g%tgF' |%%?%d%{ %ﬁgbLﬁﬁ%”ThEe%?%ﬁﬁcPressure

di s ersed in
Zfafhtd*x‘?&%ké"fo @eh 451 p&‘% rFf)edaWhZ eﬁvﬁ&tgfdl O(T@tography
d nmol
et T AL T A
t or
S kel g o @ Wt —%éivn@dded and
| Il ected
o7iect PLighel cldatals gers soll seted by e oy, .08
h yd
-7g? gayépﬁtitr ;@%?glﬁn¥t%'léﬁ#ﬂdo{%xg%21929oﬁ%Hz pQ PhH),
[ (c). 2- % (3- fluorophenyl)-3 oxo-1,2,3,5,6, 7-
g §%y&r§@yéﬂ pefir aPFFi) soiind&l -(2Hy| J5,afet kcHaci d The

of the above (b) (1.6 g, 5. ) and
§g§§ithoxﬁﬁéthylene)t@Fdﬁéﬁ}ﬁ@ﬁ@§ﬁﬁﬁh@ﬁe362Yﬂquw&325 6,7-

in toluene (28 nl) were heated under reflux
uﬁaéragﬁdrocyclopenta[f]1501ndol 1 (2H) -one

The product of the above (é) (0.80 g, 2.8 mmol) was
dispefsed in a mixture of methanol (8 mL) and
tetrahydrofuran (8 mL) , ~and sodium:borohydride {(0.10 g, 2.8
mmol) was_added by portions thereto with stirring on ice,
followed by stirring at the same temperature for 30 ﬁinutes.
To the reaction mixtufe( water was added and the-
precipitated crystals were coilected by filtration, washed
with.water, and dried to give 0.79g of 2-(3-fluorophenyl) -
3—hydroxy-3,5,6,7—tetrahydrocyclopeﬁta[E]isoindol—l(25)-one.
[0078] (c) 2—[2—(3—fluorophenyl)—3—oxo-l,2,3,5,6,7—
hexahydrocyciopenta[g]isoindol;l—yl] acetic acid
| The product of the above (b) (1.6 g, 5.6 mmol) and

(carboethoxymethylene)triphenylphosphorane (2.1 g, 6.2

" mmol) in toluene (28 ml) were heated under reflux under an

argon atmosphere for 3.0 hrs. The reaction mixture was
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25 argon atnosphere for 3.0 hrs. The reaction m xture
was 33 concentrated under reduced pressure, the
unreacted (carboethoxymnethyl ene) triphenyl phosphorane
was renoved by being adsorbed silica gel. The
crude product. in mxed solvent of nethanol (12m) and
15% aqueous K2COB8 (4.6 m) 5 was heated for 3 hours at
80C with stirring. The reaction m xture was

CQﬁﬁﬁﬂ%ﬂﬁ&ﬁﬂaﬁnd%hd%%dUCEQdHES§SUrﬁrﬁgg%FQtertﬂﬁ?s unreacted

added to the residue. The I nsol ubl’e er's were

T ) Wt TR 3 MR o085 L enovea o

with concentrate act g and ?'I:rat'on
i D | : .
el LY R O RRac i U8 aier PERESEF ( Tp mixed
Qo gy Phnghel TaeRiE0 4 15y "aggebih ecos (4.6 mL)
(C}Qs‘ thg’eaoc%#_l]%gf %‘;I‘ﬂc%_'atgéq%g &b]ilt'h7g%§;ggbgb7§43‘%@3pq’eaction
PhH).. H s.. C8:H. [0080] Synthetic Exanple 13
(Rl Gl o eBpSERERY oS Porh o B esie pad water

h hyd clopenta[f]isoindol-I-yl]acetic acid
R SO984 P8 CAHE LbrBPdyl ) Thebxgnaotubls. matprs were

7-.20 h d | openta[ f]isoindol-1-yl] acetic acid _
AREear B B FReRiPan e Lesateodves faAiRatiod with
?gclé}stel%g:Iq:laitt;%t ?g’%?gg’gﬁafg?{gm eadcitdO f ;g(c:it ! Ot]k?e | precipitated

crystals were collected by filtration, washed with water
~and dried to give 1.8g of the title compound.

[0079] '!H-NMR (DMSO-d¢) &: 2.16 (2H, quintet, CHz), 2.55
.(lH, dd, CHz), 2.99 (4H, t, .CH,), 3.04 -(1H, :dd, CHz}, 5.49
(1H, dd, CH), 6.94 (1H, td, PhH ), 7.41(2H, s, C.-H), 7.33-
7.49 (3H, m, PhH), 7.74(2H, s, Cs-H)

[0080] Synthetic Example 13
(—)—2—[2—(3—fluorophenyl)—3—oxo—l,2,3,5,6,7—
hexahydrocyclopenta([f]isoindol-1-yllacetic acid

t Racemic | 2-[2—(37fluoro§henyl)—3—oxo—l,2,3,5,6,7—

lhexahydrocyclopehta[g]isoindol—l—yl] acetic acid and (S)-(-
) -phenylethylamine were reacted to form a salt, and the
salt was subjected to fractional tecrystallization using
ethanol. The resulting salt was treated with 1N
hydrochloric acid to give the title compound.

specific optical rotation [a]?’;= -38.5 ° (c=1.0, methanol)



et hanol . The resulting salt was treated with 1IN
hydrochloric acid to give the title conmpound. 25
specific optical rotation [a]29D= -38.5 (c=1.0,

met hanol ) 34 [0081] Synthetic fxanple 14 The
conmpounds shown in Table 2 were obtained in the sane
manner as Synthetic Exanples 3, 4, 5, 9, 10, 12 and
13. [0082] [Table 2] 0 MNR5 L No. MR5 L nelting

PobBB1¢ O s9h4ne22c BExan Filee 1147 CHZCHR2CHZ CH2G- N - CH3

(1-hydrochloride O salt) nple 18 (- CH2CH2CH2
CH2C- N 4
g @ﬁ%m%er%';owe% tn ene

N‘sgﬁg ﬁ\én%%%nthgt%%oElzgﬁtplgs I%xargpl % 239 12 and 13.

[(0082] [Table 2]

o]
St

No. M R5 L melting point (°C)

— 214-222
CHyG-N_ N-CH, (1-hydrochloride
o . salt)

Example 17 :
=) CH,CH,CH,

Example 18

) CH,CH,CH, ' CHzﬁ‘O-CH;CI—PCHz 142-144
O .

Example 19

/~\
il CH,CH,CH, CHzg—N\_/N—CHZCECH 67-70

Example 20

/N
(_) CHZCH2CH2 CHZE-N\_/N —CH, < 150-153

Example 22 oCH,0 CH2<I;—1~1/:>~I-CHZCI+I=CH2 " 160-162.5
0

- Example 23 CH,OCH, CH2§-NCN-Q{3 193.5-196

o

/~\
Example 24 © CH,OCH, CHz(E‘NuN‘CHZCI'FCHz 75-78
(0]

—
~
—~
' Example 21 OCH,O —Q CI-IZI(;-N:\NfCI—Ia 185.5-187.5
o

F
—~
—
—
—-

Example 25 CH=CH-CH=CH CHzg—NCN-CH3 . 2032055

o)

[0083] As far as the applicant knows, the compounds of
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OCH20 CH2C- NN- CH3 185.5-187.5 O F Exanple 22 OCH20
CH2C- W CH CH=CH2 160-162.5 O Exanple 23 CH2OCH2 C 2C
- N-cE3 193.5-196 O Exanple 24 CH2OCH2 CH2C-N

N CH2CH=CH2 75-78 O Exanpl e 2% CH=CH CH=CH F CH2CG- N
N-CH3 .203-205.5 5 O _ [0083] As far as the applicant
knows, the conpounds of 35 exanples 8, 11, 12, 13,

16, 18, 19, 20, 22, 23, 24 and 25 are novel. [0084]
Phaymmaal 00 cai 1 Tesh, E{gnp&% Tgl% angy ge§ ﬁ,fe%s 9% anda 25
t he above obt ai ned conpoun were eva ed usf ng
newoHRaHic pain nodel animal. As the negatlve
control as well as vehicle, 0.5% aqueous

ne[tdﬁ,@l@el I uIEchaq_,#ﬁi #ﬁgq:aleqk%@q:e%&l as used as a

referencec its free-form
or hy C I SSO ved r dIS rsed
0. 5% %gl%a%rggoiu ?gc\%?‘f%l ogelca F’géégfdﬂ‘f@mpounds

aWé?Q éy§¥ﬂaé% §¥H§x§éﬂfﬁﬂg¥hlc pain model animal. As the

negative control as well as vehicle, O.5%l aqueous
methylcellulose was used. Gabapentin was used as a
referenée compound. The test compound in its free-form or
‘hydrochloride salt was dissolved or dispérsed in 0.5%

aqueous methylcellulose and used.

[0085] The animal model of neuropathic pain was
established according to the ‘description of Pain, 87,
149(2000) with some modification. - Briefly, - the sciatic

nerve of the right hind leg of a mouse under pentobarbital
anesthesia wés exposed. Among the three terminal braﬁches_

of the sciatic nerve, tibial nerve was ligated tightly but

- the common peroneal and sural nerves were not. The left

hind leg was used for .non—operation control. One week
after the ligation operation; ‘each hind footpad of the
animal was stimulated using von Frey filament (0.6g) for o
times and the stimulation score was obtained at each
stimulation based -on the following crite:ion. All 6
stimulation scores were summed to give pain score. The
maximum value of the pain score will be 12. According to

the pain score thus obtained, the escape reaction against
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est abl i shed according to the description of Pain, 87,
149(2000) with sonme nodification. Briefly, the sciatic
nerve of the right hind I eg of a nobuse under

pent obarbital 15 anesthesia was-.exposed. Anmong the
three termnal branches of the sciatic nerve, tibia
nerve was ligated tightly but the comobn peroneal and
sural nerves were not. The |eft hind | eg was used for

NOFH O PEE Bk t e | i on
oper at ?%n uggfé%&th‘&l%f%%g%%\@% a% ma \";\\'B compound was

Stéf@d?§egdﬂ§h99t¥9QdFE%y1ﬁk4Q%ﬁgglne gggﬁ%ca%e M eaction

and the stimulation scorefvvas

t Cri er| on.

ST o Lea ol I R R RS Pkl Soripe same
val ug of the pain score will be 12. According

to 25 the pain score thus obtained, the escape

re ag st 36 t he i mul eval uat ed.
Thgﬁéé?ﬂetgis nepour?d1 §eyorglels$’ad Ri stePedPto von Frey

' dt e reacti agai nst the
stl nﬁ%ﬁ{@%n%\/\/as e dvgggéfzagﬂét ot heh@argenter of the
25 olve In the von Frey test, the
tip AP tkf?l e%swaai);ﬂ‘?% tihenlqgpramse of the
t he. center of E footpad while the filanment was. bent
and the r%%b?@ of-h%he SFrb‘H‘é%aBb%Pnstwatshe efdiuatadon  The

| val uated. The . evaluation criterion is as
foei agv‘\é

atLIQR e ghon He® fsuse® Sheed no reacti on,
score 1: the nmouse : :
score 0: the mouse showed no reactlon, score 1: the mouse

moved gently the paw to escape from the stimulation and
Score 2: the mouse licked the paw or aggressively moved the

paw.
[0087] Test Example 1

The anaigesic effect of the compound of Example 1 on

 neuropathic pain was.evalﬁated.

Three to five male BALB/c mice, 6-8 weeks old were
used per group. The compound of Example 1 in an améunt of
30 or iOOmg/kg was administered orally to the animal. The
pain score was evaluated _ with. time, from .befofe
adﬁinistration "to 3 hours after administration. As
reﬁerence compound, gabapentin in an amount of 30 or
100mg/kg was administered orally to the animal and fhe pain

score was determined in the same manner. The result is

shown in Figure 1.
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noved gently the paw to escape fromthe stinulation
and score 2.: the nouse |icked the paw or
aggressively noved the paw [0087] Test Exanple 1 15
The anal gesic effect of the cogypund of Exanple 1 on
. neuropathic pain was eval uate Three to five male
BALB/c mce, 6-8 weeks old were wused per group. The
compound of Exanple 1 in an anount of 30 or 100ngy/ kg

“@%o@@ﬁ‘”'sk%r%% lk{h %B&u??éﬂ?LE?%PgngggQSic effect of

score was evaluate

CFer SSEERR 40 P Dol 1R I SAbU DTV%b gpses than
i, S g gl
e AR DS kRS e
;gggound of anple 1 was induced at | ower doses than

bEﬁFFﬁatFﬁnaddltlon the onset of anal gesic action
0 ed rapi dly e. after 5 mnutes of 30ng/ kg
ﬁgp% 5 adfFh EEPEPLEN2 [0089] Test Example 2 The
anal gesj ¢ effects of the conpounds obtained in the
above Ebﬁtﬁ@??@eékanﬁ¢§§céﬁ RéuFBpachmeopala weteined in the

luated. Five to eight male BALE/c mce, 6-8 weeks'
OF oMEréynthetic examples on neuropathic pain were evaluated.

Five to eight male BALB/c mice, 6-8 weeks old were
used per group. Each compound in an amount of_30 mg/kg was
administered orally to .the animal. The pain score was
evaluated before and 30 hinutes after the administration.
With respect to some compounds, the”paih'score'was'also
evaluated 15 minutes after the administration. The results

are shown in Figure 2.

[0030] As is apparent from Figure 2, the compounds of -

the invention have analgesic effect on neuropathic pain.

[0091]  Test Example 3

The (+) and (-) optical isomers of the cempound of
Example 1 were obtained'by means of a conventional optical
resolution of the compound. The analgesic effect of each
compound on neuropathic pain was evaluated.

Six male BALB/c mice, - 6-8 weeks old per group were
used. Each compound in an amount of 30 mg/kg was

administered orally to the animal. The pain. score was
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10 used per group. Each conpound in an anount of 30

ng/ kg was adninistered orally to the animal. The pain

score was evaluated before and 30 m nutes after the

adm ni stration. Wth respect tgyg some conpounds, the

pain score was also evaluated 15 mnutes after the

adm nistration. The results 15 are shown in Figure 2.

[0090] As is apparent from Figure 2, the conpounds of

t herailmeerid ombdrire: anakgesi Qsef beet an neMapaldli Cafrer  the
pain. [0091] Test Exanple 3 The (+) and (-) optical -

I QNS sefratthenconmpound of 20 Exanple 1 were obtalned

by neans of a conventional optical resolution of the

cqmpeend. Thesanalsgesie shigst iQf conpound o '
neur opat hi ¢ pain was eval uat 6d. Slxéﬁgfk BALE:?LL Q gapparent

6-r&oneeksqptd per tgzreoup—y"eﬁ.gomgge%xh%%g% K a%tj%d/eélnc effect

an amount of 30 ngy/ kg was n1n|stere

t Be caninal ) Thg pRIN Seopewas 38  eval uated before,
and 15 ané %0 m nutes after the adninistration

[ Q8923 jResulrhg ?h I _%W%'ékféégg} @gana % ﬁ €Nl valuated

fron1F|gure 3, I somer

efifeciesd® P L4S r not [009 The '

aﬁa gé??c e%%m%?gsop'f%égggnﬁgﬂﬁaglé%%lugtag st In the
l.es re d in Tabl In t le |

Eé%g% cg%%%ﬂ%ds %%g%%hé %n anal gesi ¢ ngec néige ic  effect

equivalent to or higher than the compound of Example 1 were
rated ++, those induced some analgesic effect but lbwer
than that of the compound of Example 1 were rated + and
compounds induced no analgesic éffect were rated -.

[0034] - [Table 3]



equi val ent to or higher than the conmpound of Exanple 1
were 10 rated ++, those induced sone anal gesic effect
but | ower than that of the conmpound of Exanple 1 were
rated + and conpounds induced 4§ anal gesic effect
were rated -. [0094] [Table 3] 39 Exanple Anal gesic
Ef fect Exanple Anal gesic Effect Exanple 1 + + Com

Ex. 1 Exarrplel () ++ Com Ex 2- Exanpl e 1(+) -

ool

Comm—EBx—3—= E)\culpl e—2—++—Com Ecarpre 1_\

quxgﬂuﬁ% S - EX&HKQig%sgc( t)fe@@m FE))((E.\%[Q Exanpl | E%aglg-l-%c Effect
L}X / le 4 +F oM EX
g?na'@) ]Exarrpl e

++ Com Ex. 16°™ EXadple 7 + Co
BEXxadple-1 (Ejanpl e+8& + Com Ex. 1Zom. Exarzplle 9 ++ Com
anple10+ComEx 14-Exanpe11+
E)yFéWfﬂ%g ]1( + + Exanple 13 + EXQRpEE P4 + + —

Example 2 ++ Com. Ex. 4 -
Example 2(—) + Com. Ex. 5 -
Example 2(4) . - Com. Ex. 6 -
Example 3 o+ + Com. Ex. 7 —
Example 4 + Com. Ex. 8 —
Example 5 + Com. Ex. 9 -
Example 6 + 4+ Com. Ex. 10 —
Example 7 + Com. Ex. 11 —
Example 8 + Com. Ex. 12 -
Example 9 + 4+ Com. Ex. 13 —
Example 10 + | Com. Ex. 14 —
Exalﬁpie 11 + | |

- Example -12 o+ +
Example 13 -+ _
Example 14 ++
Example 15 +

Example 16(—) +
Example 17(—) +
Example 18(—) ++
Example 19(—) ++
Example 20(—)  +

Example 21 + +

Example 22 +

Example 23 | + +

Examble 24 + 4+

Example 25 +

[0095] Motor Coordination Test

The effect of the compound of Example 1 on motor
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Exanpl e 15 + Exanple 16(-) + Exanple 17(-) +
Exanpl e 18(-) ++ Exanple 19(-) ++ Exanple 20(-) +
Exanple 21 + + Exanple 22 + Exanple 23 + + Exanple
24 + + Exanple 25 + [0095] Mty Coordination Test
The effect of the conpound of Exanple 1 on notor 40
coordi nati on was eval uated by neans of mce rotating.
rod test. Five male BALE/c, 6-7 weeks old mce per

JbR MBRL® i oWSEths T@@af‘@é“@@d"‘@%} e nedy %O'inl% rcg@ari@ing rod
days so that it 5 could remain on the Ro

treagm Il (Ugo Basile) in 3 cmin dianeter rotatlng at
16rpm for at |east 60 seconds when it was placed on

t he ro@lWé*héﬁ? Qﬁﬁ@/@lrgcﬁe%é%¥§r1 dtﬂgced é?n 20y, were.
? tr r e

of rotation. Before the evaluatlon ree

CQ@@HCte@H@|%$dg%'ﬂd% Ardl 'ﬁrya$fhan tgg soﬁasthat it

whi ch cou remal n on e ro mor e

'Qoﬁhh r%ﬁrgﬁ Bh”%ﬁe“§5%a5§ SCE%gaforl&theva g%&h%@ in 3 cm

The sel ecte

in diameter rotating at 16rpm for at least 60 seconds when
it was placed on the rod with the head directed agaiﬁst the
direction of rotation. Before the evaluation, three trials
were cdnducted with 10 min or more intervalé and the mice
which could remain on the rod more than 60 seconds in all

three times were selected for the evaluation. The selected

mice were divided into test groups.

[0096] The time obtained in the thifd trial was used as
the before administrétioh value. Mice were orally received
30mg/kg of the compouﬁd of Example 1 or gabépentin and
placed on the rofating rod. The duration of time the mouse
remained on the rod was.recorded. A cut-off time of 60
seconds was employed and when an animal could remain more
than 60 seconds, the time was recorded as 60 seconds.
Reéult is shown in Figure 4.

{0097] As is apparent from Figﬁre 4, no reduction of the
remaining time were observéd in both Example 1 and
‘gabapentin grdups. That is, the compound of the instant
invention can induce the strong analgesic effect at a

dosage (30mg/kg) which induces no affect on the motor
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mce were divided into test groups. [0096] The tine

obtained in the third trial was used as the before

adm nistration value. Mce were orally received 15

30ny/ kg of the conmpound of Exa ge 1 or gabapentin and

pl aced on the rotating rod. The duration of tine the

nmouse renained on the rod was recorded. A cut-off

time of 60 seconds was enpl oyed and when an ani nal
CUHA L8 i 1or et han 60 nds._the_ tine, was

recorded as 60 sec%ngs.eqéd&%ggul § s28RodRSth BEGEFE ©f the
4.; Q7o rASyd 51 a N Figure 4, no.reduction _
of the ]f%najhﬁngggiégg&ééggo %Egegg Fﬁtﬁ5ﬁﬁréiéﬁﬁléhf motor
and,, gahgpentin groups. That is, the compound of the

instant” I'nvention can induce the strong anal gesic

ef f at .a dosage (30nm/ whi ch i nduces no

af%éggs]on tﬁ%éﬁ%ékﬁ%%ff-%gsﬁﬁgi ation. In other word,

t he an%l esi c eﬂ{ect of the invention will be
provi deél%wilt‘}%{ﬁ et & i BRAEI AGXCRe Sfotdrat fHpet pBAUNE of the

[ Q098] Fornul atio anple 5 The ingredients were

nﬁ%@&?g& atp?ﬁeqﬁﬁﬁdﬁg EFCPﬂés i 7gr éQiLéRSpersQ aBetof the

becones f%llgws: ?O nq of the conmpound of Exanple

15060 S of bl abt688 40 1my 8P0 cRystaflikrckettul g mg of
of magnesi um stearate. The mxture is

and 5
c&ﬁﬁﬁ&ggéd“ﬁ P L it 3%y ve®fi AE MAJReSigm stearate. The

conv%ntional-nanner to give tablet.
mixture 1s compressed with a tableting machine in a

conventional manner to givé tablet.
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42 CLAIM5S 1. A conposition for controlling
neur opat hic pain, conprising a conpound represented
by formula (1): [Chem 1] Z R [/ ~(x)m NR2 50 (1)
wherein Rl and R2 may be the sgw or different and
represent Cl1-6 al kyl groups, or R and. R2 taken
together form 6-nenbered condensed ring havi ng
conj ugat ed doubl e bonds, or they taken together form
a noiety of -OCH2-0-, 10 -&G#@ndi2-CH2- or
-CH2-0-CH2-; X is halogen or C-6 al koxy, or taken
t oget hgr \Mcin{bostlrtel[cﬁhgnmi%rm'c%%%rtoq_l%g‘:h A8 étshlcf pain,

attached a group: 15 mis an integer

1?8%95%}{@% EBRbWRAN Kok 8 sCht 8 BLKOX Yy TLi §10. 0"

{Chem. 1}

o (1)

wherein R; and R, may be the same or different and
represent c1-6 alkyl groups, or R;. and,RQ taken together
form 6-membered condensed ring having conjugated double
bonds, or they taken togéther form a moiety of -0-CH;-0-,
-CH»,-CH,-CH;- or -CH,;-0-CH,-;

X 1s halogen or Cl-6 alkoxy, or taken together with"

the phenyl moiety to which the X is attached a gfoup:

[Chem. 2]

O

-

0]

- is an integer of 0-2, provided that when X.is Cl-6

alkoxy, m is 0 or 1;



[Chem 3] N N-R3 wherein R3 is linear or branched
Cl-6 alkyl, 5 linear or branched C3-6 al kenyl, I|inear
or branched C3-6 al kynyl, C5-6 cycloal kyl, [Chem 4]
O R4 wherein R4 is -4 alkyl,, or [Chem 5] HC 10
or [Chem 6] NO; and Z is oxygen or sulfur or a
salt thereof. 15 2. The conposition of Caim1,
wherein both of RL and R2 are nethyl. 3. The

coppasi tion of Caim1, wherein RL and R2 are 44
taken together forma noiety of -O CH2-0-,

- - - - or -CH2-0-CH2- . 4. The conposition of
agﬁggﬁtpof Clainms 1-3, wherein X is halogen on the
para- and/or neta-position of the phenyl 5 noiety.

—N_ N—R3
wherein R; is linear or branched Cl1-6 alkyl,
linear or branched C3-6 alkenyl, linear or branched
C3-6 alkynyl, C5-6 cycloalkyl,.

[Chem. 4]

O

Rq wherein Ry is Cl-4 alkyl, or
[Chem. 5]

HzC%

;s O

[Chem. 6]

; and
Z is oxygen or sulfur
or a salt thereof.

2. The composition of Claim 1, wherein both of R; and R;

are methyl.

3. The composition of Claim 1, wherein R; and R, are
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5. The conposition of any one of Cainms 1-3, wherein X
is alkoxy on the para-position of the phenyl noiety.

6. The conposition of any one of clains 1-3, wherein X
is hydrogen or forns together g th the phenyl noiety

to which 10 the X is attached a group: [Chem 7] 0 o

7. The conposition of any one of Cains 1-6, wherein Y
is [Chem 8] NN R3 15 and R3 is selected fromthe

gtauences eehiRd Rfrr 11688 1 &y 6o £ alkybn, =¢H (CHB)-cls,-cn,-

u CH% CHZCECH C(l:(:%Iy ¥ , agrf)up of 2)Ch em of
91.(:14;_01@%< cycl opentyl and cycl ohexyl. 8. The
conposition of any one of Clainms 1-6, wherein Y is

[ghen]TﬂQ]cg%ﬂos§t?onTB? Sggpgéﬁtb?ocggﬁﬁgyloge Q egﬁln X is

d ai s erein Z1s e~ conposi

Oﬁag%@éﬂ]%x1m@ﬁémﬂg£im 88&?8?”%@¥a—p051t10n of the phenyl
moiety.

5. The composition of any one of Claims 1-3, wherein X is
alkoxy'on the para—poéition of the phenyl moiety. |
6. Tﬁe composition.of'any one of claims 1-3, wherein X is
hydrogen or forms together with the phenyl moiety to which
the X is attached a group:

[Chem; 7]

o

)

@)

7. The composition of any one of Claims 1-6, wheréin Y is

[Chem. 8]

and Rs; is selected from the group consisting of linear Cl-6
alkyl, -CH(CHs),, -CH:CH=CH,, -CH;~C=CH, C(=0)CH3, a group
of

[Chem. 3]



formula (1) is selected fromthe fornul ae shown bel ow
46 [Chem 11] 0 CH3 I NRS CH3 RS L F CHZCN N Q-
OCHGC N(R3 F\-/ CH2C -CEI3 O /-\ Ca cx20- N
x-cH3 r_\ ocn3 cH2c- N-Cl-13 49 o _r-\  _o CFl2C

-~3 O/-\ FCH2ZCNc O F _/ \ F CH2C N (H

re—<_

8. The composition of any one of Claims 1-6, wherein Y is

» cyclopentyl and cyclohexyl.

[Chem. 10]

9. The composition of any one of Claims 1-8, wherein Z is
oxygen.
10. The composition of Claim 1, wherein the compound of

formula (I) is selected from the formulae shown below:



047 [Chem 12] RS L CHC N-CHCH2CH3 O CH G N-<
Q\--/ ""H3 CH2CG N -CH2CH=CH2 O F CH2C ' -CH2CH CH2
O CH2CG-N N CH2CH2CH2CH2CH2CH3 . O CH2CG- N p \ -/
CH2C-i- CHRCGN N--/< F 6 CH3 11. The. conposition of
Claim1, wherein the conpound of® fornula (1) is .

sel ected fromthe fornmul ae shown below. 48 [Chem 13]
0

[Chem. 11]

N_Rs

RS
—@— CH,C-N N-
F N o
cne-N N
QO
F
™\
_O CHo-N_ N~y
™\
—@—q . CI-Izg_-N\__/N-G{;‘
CH,C- -
~Orom, v
°y CH,C-N N-CH
_O—o B e
O g0
_ o)
CCHCN N
e



N-N ML MR L CH2CH2CH2 / _\ CH20 -CH3 F CH2CH2CH2
CH29-N N-CH2CH=CH2 O CH2CH 2 2 \-/ CH2C-N N CH2C=CH
O CH22CH2 \ . / CH25-N _ NNCH2--< O C,,-N NCEI3
OCH20 CH20 F pCH20 CH2CG- vN- CH2CH CH2 CH2OCH2
CH2ZC-NN T CH3 O CH20CH2 CH2C- ANL- CH2CH=CH2 O
CH=CHCH=CH\ / F CH2RCGC N N (H3 0 12. A nethod for
control ling neuropathic pain which conprises

adm ni stering an effective anmount of the conmpound
[Chem. 12]

L

P
[3)]

N\ '
CHzﬁ"N\_/N’CHzCHzCH;
5 s
/. CHy
cc-N N—< O
& ey
N\ .
CHzE‘N\_/N-CHzCH—CHz
0
N\
CHzC‘N N"CH;CH"CH:
o/
(o)
/
CH;E— N\_/N ~-CH,CH,CH,CH,>CH,CH;
o
/\
CHZ'OC'—N\_/N_O

g )

O
et

bobAEbsE S

11. The composition of Claim 1, wherein the compound of

formula (I) is selected from the formulae shown belowi



5 as defined in Claiml1 to a subject in need of pain
control. 49 13. Use of the conpound as defined in
Caim1l for manufacturing a pharnmaceuti cal
conposition for controlling neuropathic pain. 14. A
conpound sel ected fromthe group8consisting of: 5
[Chem 14] 0 CHB I RS CHB R L F ~, CH2CU _ CH3
FoCHRC N-CH2CHCH2 OF CH2C N - CH2CH=CH2 O \7/
CH2C-N N CH2CH2CH2CH2CH2CH3 O O CH2C F p u CH3

[Chem. 13]
Q
~
—O
0

CH;C-N ( N-CH

CH,CH,CH,

CH,CH,CH, Cqu N N —-CH,CH=CH,

N\
. CH:2CH2CH'2 .CI'!:C‘N N-CH,C=CH

_ cr:zq N N—-CHZ——-<]

CH,CH,CH,

 OCH,0 —Q CHZC-N {  N-CH,
OCHZO CHzg N N"CH;CH=CH2
M\
CH,0CH; —@ CH,C-N  N-CH,
/N :
CH,OCH, _.Q CHC-N. N-CH,CH=CH,
_ 5 —

e CH-CH~ 7
CH=CH-CH=CH _@_p e Nas

+12. A method for controlling neuropathic pain "which
comprises administering an effective amount of the compound

5 as defined in Claim 1 to a subject in need of pain control.



50 [Chem 15] 0 MN-RS L MR5 L CH2CH2CH2

CH CGi-CHZCH..cHZ O CH2CH2CH2 CH2C- N- CH2CCH
CH2C2CH2 \ -/ CH2CC-N N-CH2-< O0OCH20 CH2C- N - CH2CH=CH2
On CH20CH2 \ / . CH2G C N -a-13 O CH20CHZ \ -/
CH2C-NN -CH2CH=CH2 O CH=CH-CH:ZEH \ / F CH2C ~ N
CH3 O 15. The conpound of Claim 14, which is selected
fromthe group consisting of: 51 [Chem 16] O

13. Use of the compound as defined in Claim 1 for
manufacturing a pharmaceutical composition for controlling
neuropathic pain.

14. A compound selected from the group consisting of:

[Chem. 14]
O
CH3
N—'Rs
CH;
R5 : L

F

™\
CH,C-N  N-CH,
F 0 N/
CHC-N  N—CH,CH=CH;
- o

F

VAR
_® CHC-N  N-CH,CH=CH,
o

)
_Q CH2C-N_ N-CH;CH,CH;CH,CH;CH;
0

L apOf
| 5 c

F H;



CH3 N-RS CH3 RS L CHGNNCHR2CHCH OF ~--~
CH2CG-N N-CH2CH=CH2 CH2ZGCNNOO u CH3 F 8 52
[Chem 17] O MNR5 L MR5 L C12CH2CH2 CSC-N
N-CH2CH=CH2 2 2 2 CH G N N CH2C=CH CH2CHZCH2 CH2C-N
N-CH2--a O OCH20 CH2g- N CH2G#=CH2 CH20CH2 CH2C- N
-CH2CH=CH2 O ' :

[Chem. 15]

(o]
—R
M@N )
L

cc-N  N-CH,CH~CH,

——/

0
™\

Cﬁzﬁ -N N-CH;C=CH
(o)

(J) C

cazg—N N—cH,—<]

' M\
CHOCH; - CH,C-N N-CH,
_ 0 A

' N 2
CH,OCH, CHﬁﬂK_ﬂ%ﬁm&&dh

—
—
<
oao ) g Ovomen-ca,
o
~
~-

CH,C-N N-CH.
F 26 \__/ 3

15. The compound of Claim 14, which is selected from the

group consisting of:



CH=CHCH=CH\ / ' F CR2CN N(H3 O

51
(Chem. 16]
O
CHs
N_R5
CHa
RS - L

/\
. CHzg—N N-CH,CH=CH,
O

CH2C'N N"CHzCH=CH2
6 ——/

FolePs

0
ce-N NA
0

A CH,



52

[Chem. 17]
M R5 L
. ~

Gty Ty — Chug-N_N-CHycHi=cat
cre-N

CH,CH,CH, _Q £ (_ N-CH,C=CH

/N

CH,CH,CH, —@ CHzg"N\_,N—CHz_<]

OCH,0 —<) CHzg—rf\_,‘N—CHzcn=cnz

CH,0CH, - _O cuzéc')—N‘\_/N‘ ~CH,CH=CH,

CH=CH-CH=CH _Q_

CHC-N  N-CHj
o



