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0 5 SEP 2006. *166166* DESCRI PTI ON *G00002*
| SO NDOLI NE DERI VATI VES  FI ELD OF THE | NVENTI ON Thegs sgp 2006

D ' ntion relates to novel isoindoline 5
”Lm ‘ ‘wmwwmr The derivatives of the invention are

usef u or manufacturing pharlvaceutical conpositions,
'espéé?%fly anest hetics. RELATED ART Many conpounds

havi ng i soi ndoli ne structure have been 10 reported to

s on central nerves system Mst of those
”@@W}ﬂ%’ﬂ% d for devel OpERGREPEAQNI | i zers,
cs or anxiolytics (Japanese Patent '

Appl®eeti on Lai d OpeDNDOSINA7DERIZATANES58- 189163) .

Heretof ore, no isoindoline derivative having

BITESD et | THPr DPRERYIORS been 15 reported. As for

agents affecting. on the CNS, especially intravenous
anestied i Gredapi d inR@nelican aBUaEBSOVESY fdvM iscindoline
anesthesia are desired. In order to prepare an

4 £rdebles . d0Tage dOrMad e anES L held O OIMOHINISa 2L use ful

al so desired to 20 be water-solu

b it 39 B Do IR Y BIALP! Sopectaniy

po r opy enoly,
ter-sol uble and thus, the clinically used
$€.$%v%%5ﬁ%'anesthetics are provided in the form of

' ,th soy-o0il, glycerin and purified egg 25
%’%@ﬁ%&d Due to the fornulation, the clinical
| Many éémpdunds having isoindoline structure have been
reported to have effects on central nerves.system. Most of
those reports aimed for '~ developing tranquilizers,
antispasmodigs or anxioiytics (Japanese Patent Application
Laid Open Nos. 47-12322 and 58-189163). Heretofore, no

isoindoline derivative having anesthetic property has been

reported.

_ Aé  f§#:¥§gehts haffecting_.én the jCNS,.‘éspeciaLly
intravenous anesthetics, rapid induction and recovery from
anesthesia are desired. 1In order to prepare an injectable
dosage fotm, the anesthetic compounds are also desired to
be water-soluble. However, «clinically used anesthetic
compounds, for example propofoi (2,6-diisopropylphenol),
are slightly water-soluble and thus, the clinically used
intravenous anesthetics are p}ovided in the form of
emulsion with soy-oil, glycerin and purified egg

phospholipid. Due to the formulation, the clinical
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0O 5 SEP 2006 2 intravenous products have side effects

such as venous pain during injection and lipid 0.5 SEP 2006
deposition as well as high susceptibility to

m crobial infection. Heretofore, no CNS active agent

that is enough soluble 5 or mscible in water as well

as induces no or little side 2effect has been

reported. SUVWARY OF THE | NVENTI ON One obj ect of the

present invention js to provide a__water-soluble or ,
Wt AU bPEOﬁ%éQEF iffoutidusef fFCEdr Sugg as venous pain
manuf acturi ng an anesthetic, especially intravenous ,
Hheidthetigedh-of sidd f ildPdthr 888057 tdP™ héSpr ¥§dAt as high
invention,  there is provided a conpound represented

B TR AR A 1Y T migraigl gnfeqtion. 15 wherein R's

are the sane or different 2 groups, each of them is

sel edtateFofomahengr elip echsdivet iaggndf B b kghough soluble
when RIs are two adjacent groups, the two R s taken

qoget bekbhay inf otaher sas uvatled a5 brdecesrenbercgd little side
cyclic group which nmay have 1 or 2 hetero atons

sfefadt dtad rmt heemgrmgd consi sting 20 of sul fur

ni trogen and oxygen: X is oxygen or sulfur: 0 5 SEP

QAMMRARY 2 THE SEVEENTIDN rom t he group consi sting of

phenyl ,

One object of the present invention is to provide a
water-soluble or water-miscible novel compound useful for
manufacturing an anesthetic, especially intravenous
anesthetic.

In a specific expression of the present invention,

there is provided a compound represented by formula (I):

Ry N—R, ()

L

wherein R;s are the same or different 2 groups, each of them
is selected from the group consisting of C1-3 alkyl, or when
Ris are two adjacent groups, the two R;s taken together may
form a saturated 5- or 6- membered cyclic group which may
have 1 or 2 hetero atoms selected from the group consisting
of sulfur, nitrogen and oxygen:

X is oxygen or sulfur:



10

15

20

benzyl, pyridyl, pyridylmethyl, pyrimdinyl,

cycl ohexyl, nmethyl pi perazinyl, indanyl, 05 SEP 2006
1, 3- benzodi oxol yl and naphthyl, all of which may
optionally be substituted; provided that 5 when R2 is
phenyl, the 3- and 4- positions of the phenyl noiety

are not substituted by al koxy 3groups at the sane

time: represents a single bond or double bond: and L

is 10 -(CH2)n -H innis an integer of 1- -\

C|—|232n' 12N %@l%%ﬁ EEPW R3¢ s IOVt %BHF%BHF% Of phenyl,
group consisting of hydrogen, |inear or branched Cl1-8
REAN L c1RBr B %y Hsré%%wmyéd by YAL ML eaBY lonecyclohexyl,
fluorine atons, cyclopent{ cycl ohexyl, cycl oheptyl,
rw@lﬂmmwml bérdgnylz. gy iEnzosiexalyr i a8di ppphthyl,
groups, n'" is an integer of 1-3; -(CH2)n"-CA 11 W
aver eifn Wvich ongyerdid ongl iy e omubAtiig uselect oV rden that
the 20 group consisting of Iinear or branched Cl1-5
wldy| Rz 24 sdiptetiyl antheethy| amiind,- 2pébitazohy| afi ndhe phenyl
4- et hyl honopi per azi nyl, 4-pi peridi nopi peri di no,
noh Ineett hy el Noani |sust ipyrtedy | By reol kgt perirdiups, 4t0 the same
SEP 2006 4 et hoxycarbonyl piperidino,
tirear boxypi peri dino and a group

represents a single bond or double bond: and

L is
—(CHj), —

wherein n is an integer of 1-8;
_ 2)n' —N N-Rj
A4

wherein R3; 1s selected from the group consisting of
hydrogen, linear or branched Cl1-8 alkyl, Cl-3 alkyl
substituted by at least one fluorine atoms, cyclopentyl,
cyclohexyl, cycloheptyl, cyclohexylmethyl, benzyl, 2-pyridyl

and 2-pyrimidinyl groups, n' is an integer of 1-3;

— (CHy)n=C—A

wherein W is oxygen or sulfur atom, A is selected from the
group consisting of linear or branched C1-5 alkyl, 2-
dimethylaminoethylamino, 2-thiazolylamino, 4-
methylhomopiperazinyl, 4-piperidinopiperidino,

dimethylaminoanilino, pyridylamino, piperidino, 4-
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represented by fornmula (J) -NN-R3 P) wherein R3 g

as defined above, 5 n" is an integer of O0-3; SEP 2006
-(CH2)n"-C-CE O wherein Eis selected fromthe group
consi sting of hydrogen, |inear or branched Cl-6 alkyl

or alkenyl, d-3 alkyl substituted by at |east one
fluorine atons, 2-nethoxyethyl4d, 10 2-net hylthioethyl,
2- di met hyl am noet hyl , phenyl pyridyl benzyl ,

ridyl methyl  cyclo cycl t et r ahydr o-
B atHoM, BYRES S inbbny i it 3 dohd. a group
i ndanyl, 1, 3-benzodi oxol yl and 1H i ndol yl, wherein
ﬁﬂﬂﬁﬁHGDQﬁﬁiqﬁwﬁQEﬂu%%y( ptionally be substi t ut ed by

t he group 15 consisting of hal ogen, nethyl, nethoxy,

i sopropyl/anthallyl, n" is an integer of 0-3;

- ( CH2yTr—NT- G]qwﬁegelnﬁn'ls oxygen, sulfur or NH,L Gis
sel ect ed Neorf t he group consi sting of hydrogen,

| i near or branched O -5 al kyl, 20 C1-3 al kyl
wheystin (sed sbypsatdelfeastd ebevel, uori ne atons, 2-

nmet hoxyet hyl and al kyl carbonyl, n' is an integer of
" 3is aOCHItRBEHO & D-SEP 2006 5 wherein R3 is as
defi ned above; -OCH2-C-CE O

—(CHg)y—~C—OE

wherein E is selected from the group consisting of hydrogen,
linear or branched Cl-6 alkyl or alkenyl, Cl1-3 alkyl
substituted by at least one fluorine atoms, 2-methoxyethyl,
2-methylthiocethyl, 2-dimethylaminoethyl, phenyl, pyridyl,
benzyl, pyridylmethyl, cyclopentyl, cyclohexyl, tetrahydro-
2H-pyranyl, cyclohexylmethyl, l-methyl~-4~piperidyl ,
indanyl, 1,3-benzodioxolyl and 1H-indolyl, wherein phenyl
and pyridyl may optionally be substituted by the group
consisting of halogen, methyl, methoxy, isopropyl and allyl,
n" is an integer of 0-3;
—(CHy)n'—T—G

wherein T 1s oxygen, sulfur or NH, G is selected from the
group consisting of hydrogen, linear or branched C1-5 alkyl,
Cl-3 alkyl substituted by at least one fluorine atoms, 2-

methoxyethyl and alkylcarbonyl, n' is an integer of 1-3;

VRN
_OCHQ—l(II_U _R3

O
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wherein E is as defined above; =CHCN-Rs 05
wherein R3 is as defined above; or =CHCCE II 8’5 SEP 2006
wherein E is as defined above or a salt thereof. The
conmpound of the present invention can induce an 10
excel | ent sedative action in a mammal i an subj ect and
therefore, is preferably used or manufacturing an
anest hesia. The present invention further provides

nest hetic, conpaosition for inducing sedative effect

Sribdtnesi 45 AL 1NES RRANEF conprising the conpound

of formula (1) or a pharmaceutically acceptable salt
t her ecf OG- —@Rr maceut i cal |y acceptabl e vehicle.
The anestheti® O 5 SEP 2006 6 conposition of the
invention is &specially useful as an intravenous
anesthesia. Still further, the present invention
Wireowd idesE uise af defienasbregowred of fornula (1) or a
phar maceuti cal sajt~thereof 5 for manufacturing a

phar @;x_{jﬁ |« ' tion for inducing sedative

ef fect agiest ™M a mammal . In the present
speci ficati and ai ms, the conpound is described
usi ng the numnbering system of the isoindoline
wherein R; is as defined above; or

=CH—ICI—OE

wherein E is as defined above
or a salt thereof.

The compound of the present invention can induce an
excellent sedative action 1in a mammalian subject and
therefore, is preferably used for manufacturing an
anesthesia.

The present invention further provides anesthetic
composition for inducing sedative effect and anesthesia in a
mammal comprising the compound of formula (I) or a
pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable vehicle. The anesthetic
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skeleton (1) shown bel ow unless there is specific

indication. X 6 RLI 2 NR2( 1 ) 431L In theogSEP 2006
present specification and clainms, the definitions of

L are described with or without the bonding between

t he i soi ndoline skeleton. The definition with the 15

bondi ng defines and that w thogt. the bonding defines

"L". 0 5 SEP 2006 7 Detailed Description of the

Invention. In a preferred enbodi nent of the instant
comppsiidaon R dfhd orimyleatilon mag bespeeiatlywoseful as an
groups, which may be sane or different, and sel ected
fnometeeogsoapesahsisski.ng 5 of nethyl, ethyl and

met hoxy. The nunber of Rl is preferably 2. Especially

5, 6- depel byl fwotiponind thie. epresompound coft ifoar npitav{dieds use of
wherein both of the 5 and 6 positions are substituted

biemebhipbuntin can@idierfu 1y efer add & et dBnti @41 tH81t thereof
invention, two Rls on 5,6 positions of 10 the

f§9|Hﬁ@dﬂy%ﬁﬁﬂﬂﬂgLﬁephékﬁacégggkgﬁrCB%ﬁ@§éﬂﬂgﬁm¥§p 1ndu01ng
cyclic group which may have one or two Oxygen atons.

ESHE%%%Et 8 rexygennar a%'élsft‘l'&re's 18Nd n0%Y G8 s

preferable. R2 is selected fromthe group consisting

of pheRYlthe present specification and claims, the compound
is described using the numbering system of the isoindoline

skeleton (I) shown below unless there is specific

indication.

In the present specification and claims, the
definitions of L are described with or without the bonding

between the isoindoline skeleton. The definition with the

bonding defines "——Lv = and that without the bonding

defines "L".
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15 benzyl, pyridyl, pyridylnmethyl, pyrimdinyl , 5 SEP
cycl ohexyl, nethyl pi perazinyl, indanyl and napht h)H', EP 2006
all of which may optionally be substituted. Wen R2

is phenyl, the 3- and 4- positions of the phenyl are

not substltuted by al koxy graups at the sane tine.

For R2, optionally substituted 20 phenyl and

optiopally substituted p are, especially

57 e b b Ko SRELRES B 6 ?@W%%lﬁ% mor ¢

preferably 1 or 2 substituents. | es of the ,
subst T® uéntRr $ERr 15| GHQOdHQPBEerPfsuE ead MtFGt nepvention,
chl ori ne, bron1ne and iodi ne, 25 hydroxy, Cl-4 alkyl
%ﬁcrp%sf%rﬂ%% (&1 hypay pheopsne OF sbpPopylouPBut yhisghd may be
i sobutyl, Cl-4 al koxy such as nethoxy, 15 SEP 2008 8
fMOX9r PldFerentiscprdpoxiearmed bfitory the group consisting
trifluoronmethyl, d-3 alkyl substituted by at | east

ofie métioyl ne etion®s, auth meshd:y f | uorMheet moxyper of R is
trifluoroethoxy and trifluoropropoxy, amde, carboxy,
cyaferallly 4 al kyl thspesiiehlas bpéhylitndiloyl 5 etthydbthdp, i.e.
propylthio and butylthio, nitro, am no, methylan no,

comed iydl am ho,f ainti@tahy (@i nenetbyh, both of the 5 and 6
di propyl am nonet hyl , nmet hyl enedi oxy, phenoxy,

beazyi ony, ar&s@b@tk@[ﬂ@é’dio%y BeERy 8BS acet MYther preferable
propi onyl oxy and butyryl oxy, Cl-3 w -hydroxyal ky

SHSHA AR Y dL@X WL hyhvéﬂéléﬁ hydico@t hh » 5C6- Positions of
al kanoyl oxy- Cl1- 3 al kyl such as acetyl oxynet hyl;

@ﬁftﬁgaﬁﬂaabﬂ %tPuQPuP@yhﬂﬁ¥ﬂpt@Mﬁetﬂgr %orm -membered

anoyl am no such as acetylam no and proplonylan1no

%gé%ggfg@ﬁyyhfgﬁhm ﬂE&QO§Mg36P0@M$ ox% en atoms

propoxycar bonyl ;i sopropboxycar bonyl
and bgt0§%%§%%%gyg oxygen or sulfur, and oxygen 1is

preferable.

Ry, is selected from the group consisting of phenyl,
benzyl, pyridyl, pyridylmethyl, pyrimidinyl , cyclohexyl,
methylpiperazinyl, indanyl and naphthyl, all of which may
optionally be substituted. When R, is phenyl, the 3- and
4- positions of the phenyl are not substituted by alkoxy
groups at the same time. For R;, optionally substituted
phenyl and optionally substituted pyridyl are especially
preferable.

R, may optionally have 1-3, more preferably 1 or 2
substituents. Examples of the substituents may include
halogen such as fluorine, chlorine, bromine and iodine,
hydroxy, Cl-4 alkyl such as methyl, ethyl, propyl,

isopropyl, butyl and isobutyl, Cl-4 alkoxy such as methoxy,
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15 phenoxycarbonyl and benzyl oxycarbonyl . When R2 has
a substituent, the substituent may be at any positd DSEP 2006

of R2. When R2 is phenyl, the phenyl noiety
preferably has no substituent or has a substituent of
fluorine at 3- or 4- position,g of Cl-4 al koxy at
4-position, 20 of al koxycarbonyl, nethylam no or

di met hyl am no at 3- position. Wien R2 is pyridine, no
substituent is preferable. According to the present

edheRnt,i Obroper L E§opr6§5‘%%/fn'u?n@' Adox W 0121 PERo20R& thy1,

9 Wrepresents oxygen or su and oxyden is

oref /3l e sudst Sc sl gdaf r pe growp,600RESLERGs, such
g2 arer

of linear or branched _ |
- dj ] | ami nQ, . 2- t m no,

9 LTS NGAIPERL) S L ot) B8, B8 hgrooroseny,
i.neth ] i Lino, i dyl am n .pi peri di no, ,
HICHEN e PA DRl B e oo

f f I J) -NN-R3 P) Wen Ais (J), .
é%éﬁﬁ% o’of %épu éﬁ%& ud@nﬁydréﬁéﬁiléﬁ&94: néakFrep  amino,
branched A -8 alkyl, Cl1-3 alkyl substituted by at
o ﬁaﬁﬁémﬁluorined?5?5ﬁ§l§ﬁéﬁuhs dimethylaminomethyl,

3,3,3-trifluoropropyl, cyclopentyl, cyclohexyl,
Eypaosydsminonsidtthex yreigt enedipsizy| phenpyyi dybeagyloxy,
2-pyrimdinyl. Preferred Ais Cl-5 alkyl, especially,
qaﬁ%arahkﬂypyl@ixm hesuglbupasf facetbay, propionyloxy and
butyryloxy, Cl1-3 o -hydroxyalkyl such as hydroxymethyl and .
hydroxyethyl, C2-5 alkanoyloxy-Cl-3 - alkyl such as
acetyloxymethyl, acetyloxyethyl and propionyloxymethyl; C2-
5> alkanoylamino such as acetylamino and propionylamino;
alkoxycarbonyl such as methocharbonyl, ethoxycarbonyl,
propoxyca;bonyl, isopropoxycarbonyl and butoxycarbonyl,
phenoxycarbonyl and benzyloxycarbonyl.

When Ry has a substituent, the substituent may be at
any position of R;. When Ry is phenyl, the phenyl moiety
preferably has no substituent or has a substituent of
fluorine at 3- or 4- position, of Cl-4 alkoxy at 4-position,
of alkoxycarbonyl, methylamino or dimethylamino at 3-
position. When Rz 1s pyridine, no substituent is

preferable.

According to the present invention, when L is

—(CHg)y—C—A
W,
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15 (J.), especially the group (J) wherein R3 'is

met hyl or isopropyl. n" is preferably 1 or 2, and 05 SEP 2006
especially 1. According to the instant invention,

when Lis -(CH2)n---CCE O E is selected fromthe

group consisting of hydrogen, 920 |linear or branched

Cl1-6 al kyl or alkenyl, d-3 alkyl substituted by at

| east one fluorine atonms such as 3, 3, 3-

trifluoropropyl, 2-nethoxyethyl, 2-nethylthioethyl, 2-
mIﬂﬁfmépm@smmﬁbyéxy@@ﬁnaf,sﬁthQYéndbSQ% ¥kn is referable.
pyridylmethyl, 5 SEP 2006 10 cycl openty cyclo exyl,

A etisahganec2iddpy Fasl . theychpbeyy! detidWdoing of linear or
1- net hyl - 4- pi peri dyl, indanyl, 1, 3- benzodloxoly an

sl yl . cYhen RL 1 17et h%dﬁﬁeﬂ%y%ﬁid@@%aﬁfﬁo, 2-

i soi ndol i ne structure(7- nethoxy) an

i kyl . W t
tﬁe'%%g%?ﬂ%@d by haFQg‘gnf“étﬂ?ﬁ“%‘“ﬁe?ﬁ%%?xyso'prOE‘;‘Y -

?era?eﬁ%%ri e 1Y a PheRlentl oy BvHafiinino,

Lid Ut ed by ne and/ or oxy. 10 n" represents
piﬁgiﬁté§EW of 0- 3 a gh8§¥€éF§PPy 1 or opi NG 4-
g;%g é% n' is an integer of 1-3 and 2 is
xﬂﬁ e B3 eﬁ1g%ﬂH?LﬁfoﬁoFWPl%sbéhlalIy
oxygen [ fur is preferable. Gis selected from
t he grou con |st|ng of hydrogen, 15 linear or
br anched sNailReyl , @)-3 al kyl substituted by at

| east one\++66r|ne at ons, 2-nethoxyethyl and

~al kyl car bonyl .
When A is (J), examples of R3; may include hydrogen,

linear or branched C1-8 alkyl, Cl1-3 alkyl substituted by at
least one fluorine .atoms such as 3,3,3-trifluoropropyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclohexylmethyl,

benzyl, 2-pyridyl and 2-pyrimidinyl. Preferred A is Cl-5

- alkyl, especially, linear alkyl, or the group of formula

(J), especially the group (J) wherein Ry ‘is methyl or -
isopropyl. n" is preferably 1 or 2, and especially 1.

According to the instant invention, when L is

-—%CHgﬁﬁﬁ——OE
O ,

E is selected from the group consisting of hydrogen,
iinear or branched C1-6 alkyl or alkenyl, Cl-3 alkyl
substituted by at least one fluorine atoms such as 3,3, 3-
trifluoropropyl, 2-methoxyethyl, 2-methylthioethyl, 2-

dimethylaminocethyl, phenyl, pyridyl, benzyl, pyridylmethyl,
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Et hyl and propyl are especially preferable. Accordi

to %/he i nsltoanltoyi nvention, especially preferable n'gs SEP 2006
conmpounds are as follows: 20 0 0 H3C -R2Z NR2 H3C

and 0 5 SEP 2106 11 wherein R2 and L are sel ected

fromthe conbi nati ons shown bghow. R2 L CH2C-N N CH3
OCHRCNNCH3 OF F CH2GN NCH3 11 OCH2CGN NN O

/' \ CH2ZGN NN 11 O F F CH2C-N N~

cyclopentyl, . cyclohexyl, tetrahydro-2H-pyranyl,
cyclohexylmethyl, l—methyl—4—pip¢ridyl, indanyl, 1,3-
benzodioxolyl and 1H-indolyl. When R; is methoxy at 7-
position of the isoindoline structure (7-methoxy) and R, is
phenyl, E is not an alkyl.

When E is phenyl or pyridyl, it may be substituted by
halogen, methyl, methoxy, isopropyl or allyl. When E is an
alkyl, propyl and.isobutyl are preferable. Preferable E
also includes phenyl substituted by methyl and/or methoxy.

n" represents an integer of 0-3 and especially 1 or 0.

When L is -(CHy)p -T-G, n' is an integer of 1-3 and 2 is
preferable. T is .oxygen, sulfur or NH, especially oxygen
or sulfur is preferable.

G is selected from the group consisting of hydrogen,
linear or branched Cl-5 alkyl, Cl1-3 alkyl substituted by at
least one fluorine atoms, 2-methoxyethyl and.aikyicarbonyl.
Ethyl and propyl are especially preferable.

According to the instant invention, especially

preferable compounds are as follows:

and



O /-\ OCH2CH3 CH2C-N N-CH3 11 \-j 0 0.5 SEP 2006 12 .
R2 L /- \ CHS-OCH2CH2CH3 N O N CH20 OCH CH(CH3) A5 SEP 2406
CH2CH20CH2CH3  t-_ N CH2CH20CH2CH2CH3 N /- \ CH2C_N

1-r NO In addition to the above, the conpound of

either of the above fornmul ae Mherein R2 is OR4. 0 5
wherein R4 is selected fromthe group consisting of

Cl-5 alkyl, optionally substituted phenyl and

optionally substituted benzyl, and L is CH2CG-N N-CH3
fhése 2hSQ, Paeikerabiye Uselec@ed FERMOPPe combinations shown

below:

L

CHZ(HJ-N N-CH,4
0]

/N
CH,C-N  N-CH,
o

Re
F
CHC-N  N-
_Q_F € N  N-CH,
/N
-5 ceN_ N~
{t
o
_Q CH,C-N N—<
t \ /
F

O

/N
F CH,C-N N
i \ /

0]

_<;>_OCHZCH3 CHz(l(T; -N  N-CH,



13 Exanpl es of substituents on the phenyl or benzylulgfsEP 2006
R4 may include hal ogen, nethyl, nethoxy, isopropyl

and allyl. Preferable R4 is alkyl or phenyl.

Synt hesis of the compound . 5 Methods for synthesizing

t he compound of the inventionlZare illustrated bel ow.

The net hods bel ow are only exanple and the conpound

of the invention may be prepared by any of the known

met hods. (1 Conpound of formula (1) wherein L is
-(CH2) n-C i - ned
above may be prepeRed by, for exanpl,e, hydrolyzing the
conpound (H—O0—Rt—N-R2 (|| ) (CH?Yn"7 15 wherein
the Rl, R2 and n" are as defined above, Z is

COOCH2CH3 or CN agnd\§ hen, if dep,cedcugdt,enifying the
carboxylic acid Nained. More pheci sely: %1)
Compound of forrmula (I1) wherein Z is carboxyl group,
20 such as fornula (11-1) O 5 SEP 2006 14 O

7 N CH,C-OCH,CH(CH; ),
=N 0

7 N CH,CH,OCH,CH,
=N

—</j\§ CH,CH,OCH,CH, CHj
N |

_</__§ CHC-N N —<:>
=N Ol _/

In addition to the above, the compound of either of

the above formulae wherein R, is

OR,
0

wherein Ry is selected from the group consisting of C1-5
alkyl, optionally substituted phenyl and optionally

substituted benzyl, and L is

/N
CH2 C_ N N_ CH3
6 \ /

is also preferably used.
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RLI NR2 (if -1 ) (CH2)n"-000H wherein R1, R2 an
are as deffned above may be prepared according to 3H¥SEP 20
nmet hod descri bed below. i) The conpound wherein n"
may be prepared according to 5 the schene shown
below OO0 0 R O--~R N RB30R NR --~ O0 ™H
(rer)y (1v)y (V) OO0 RN R--R 4CN R

CH2COOCH2CH3 CH2COOH  (I1-a) (I11-1a) (Rl-and R2 are
as defined above) Method for preparing the starting
mat erExdnpies oofubabstitupnts00d, THI mRidIPhaldzyl of R,
anhydride (lI11-1) may be prepared by heating the

ma Xt imel ode 4h61dgart hydlet2yayr anec ey chi 96 roqﬂelaﬁd allyl.

anhydride. 4,5-D nmethyl phthalic anhydr| de

he pEegsredr, B Rgatjingd d. anhydride, whi ch is
obt ai ned by ! 15 reactl ng Etﬂl&p%l nmet hyl -1, 3-but adi ene

Sk el £ o anhydrd @24 SEP 2006 15 in acetic acid
together with br on(%ﬁ%o , 4-Di met hyl pht hal i c anhydr| de

2g¥em?é§ﬁwd?§%: #5%% sf?fgglt&e CB%BEEQHeS% %He invention

e sane

are illustrated below. The methods below are only example
and the compound of the invention may be prepared by any of

the known methods.

® Compound of formula (I) wherein L is

—(CHg)y=C—OE
O

- wherein n" and E are as defined above

may be prepared by, for example, hydrolyzing the compound

(II)

R; N—R, ()

(CHy)n"Z
wherein the R;, R; and n" are as defined above, 7 is
COOCH,CH3 or CN
and then, if desired, esterifying the carboxylic acid
obtained. More precisely:

(1) Compound of formula (II) wherein Z is carboxyl group,

such as formula (II-1)
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manner as conpound (111-2). 5 3,6-Di nethyl phthalic 5 SEP 2006

anhydri de nay be obtained according to J. Aner. CA%H]

Soc., 66, 733 (1944). 4,5-Di ethyl phthalic anhydride

(111-3) may be prepared by converting the dicyano

conmpound obt ai ned according ta4J. Heterocyclic Chem,

22, 575 (1985) into the corresponding 10 dicarboxylic

acid with sulfuric acid followed by dehydrating

(cyclizing) with acetic anhydri de.

4, 5- D met hoxyphg hal i ¢ anhydride (111-4) may be

prepared by hegting 3, 4-di met hoxybenzoic acid in

formal i 8 at ed wi th hydrogen chloride gas to give

the . {& dirg lactongg_gonverting the |actone

to di WA aci@ with sodi um hydroxi de and.

pot assi um~ per nanganate fol | owed by dehydrati ng
(cyclizing) w tiCHAgeHCO@ERhydri de.

5, 6- I ndandi car boxyli ¢ anhydride (111-5) may be 20
repared by_reacting 1,6-heptadiyne and diethyl

%&ég%ﬁne%édigér%%?y?at@r?oaﬁiGEQ%ﬁESdF S¥& conpound,

conyerting the diester, conpound into di carboxylic acid

M meSuRd ST hyr ARG EackRe 8¢ Faog ddpgcribed below:

dehydrating (cyclizing) wth acetic anhydride. 25

i3 ée,/hﬁ, gCBP P ARG d B ex eI gplthareelec MUsDaMEt F-eo8EMg to

2006 16 anhydride and

thes sghiepgr slmwsebsolfar an- 5, 6- di car boxyl i c  anhydri de

may be prepared from 1, 7- octadi yne and propar gyl

et her respectively in the same manner as cagpound

, 3- Benzodi gxgl &- 5, 6- di car boxyki c_Janhydri de
O R1 ‘—R2 ———— Rl —R2 ——
(

0 OH
Iv) V)
. .
R, N-R; ——» R, N—-R,
CH,COOCH,CH; CH,COOH
([I—a) (II—1a)

(R1 and Ry are as defined above)

‘Method for preparing the starting material of formula
(III):

3,5-Dimethylphthalic anhydride (III-1) may be prepared
by heating the mixture of 4,6-dimethyl-2-pyrone and chloro
maleic anhydride.

4,5-Dimethylphthalic anhydride (IiI-Z) may be prepared
by heating the acid anhydride, which is obtained by

reacting 2,3-dimethyl-1,3-butadiene and maleic anhydride,



10

- 15

20

25

5 obtained from
1, 2-di brono- 4, 5- (et hyl enedi oxy) benzene in the saIQB" SEP 2008

manner as conpound (111-3). 0 H3CO0 Cl, V~ 0 + '1~0
(-1 CHBOHICOO H3IC + O---j)o - (Il -
2) HBC OH3C 0 CH3CH2 CN CH3@H2 COOH I -- (I111-3)
CH3CH2 CN CH3CHZ COON 0 H3CO COON H3CO H3CO COON \ |
-"~\ ~0>\ ~> (M 4) H3CO H3CO H3CO COOH (02C2H5
czx:::: + (CO2C2H5 2Hs 0O OOH Thus obt ai ned appropriate

ist arddtrigs conpbunsy4tndy wsth heaswdnén acetic acid or
di net hyl formam de with an am ne 10 conpound of

f or mal, - ¥/ £1 1c RenhpapsadehhPede 8BPYEheliOfrom 3-
gio\r/e t he conpoun]( (1Vv). Accor%ciing to tge ﬁet ho% © rom

. . _ b . . Lai d.0oe
"%%m%gl?g; 63, the comﬁcﬁgh(ﬁl@% ;%84%&5&%2?6?) g}?ef same

i ' dride in a m xed solution o
R o to ol

met hano an to give conpound (V), and
the 3,6~Dimethylphthalic anhydride may  be obtained

according to J. Amer. Chem. Soc., 66, 733 (1944).

4,5-Diethylphthalic anhydride (III-3) may be prepared
by converting the dicyano compound obtained according to J.
Heterocyclic Chem., 22, 575 (1985) into the corresponding
dicarboxylic acid with sulfuric acid followed by
dehydrating (cyclizing) with acetic anhydride.

4,5-Dimethoxyphthalic anhydride (ITI-4)  may be
prepared by heating 3,4-dimethoxybenzoic acid ‘in formalin
saturated with hydrogen chloride gas to give the
corresponding lactone, converting the lactone to
dicarboxylic acid with sodium hydroxide and. potassium
permanganate followed by dehydrating (cyclizing) with
acetic anhydride.

5,6-Indandicarboxylic anhydride. (ITI-5) may be
prepared by reacting 1, 6~-heptadiyne and diethyl
acetylenedicarboxylate to give the diester compound,
converting the diester compound into dicarboxylic acid
compound with hydrochloric acid followed by dehydrating
(cyclizing) with acetic anhydride.

5,6,7,8-Tetrahydro—2,3—naphthalenedicarboxylic
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compound (V) in toluene is heated with Ph3

P=CHCOOCH2CH3 to give compound (I1-a) and then, th§$5 SEP 2006
compound (lIl1-a) is 5 hydrolyzed to give conpound

(Ir-1a). ii) Compound of formula (I1-1b) (Conpound of
Formula (11-1) wherein n" =2)1édThe conpound (I1-1Db)

may be obtai ned according to the schene as bel ow by

usi ng the conmpound (Il-a) (n"=1) as a 10 starting

material. 00 i (Il - a --~R I NR R I N-R2 --5s

CH2£K30Ms V Q
%E%%E—QCN CHZCH:ZL’G Hl??éﬂcb)—Z b@P]zE'fu\:lah {H;Ezgglgalilboxyllc

délea?db@ AP A Hef L fed; 'Poé’&%%%%e% ﬁgégsfﬂto%argyl

a met hanesul T onyl “group] According to

SEL SRS ol SR SELLAR, P8

oSN e o -
d Vi | T

G SN LB R il Tere

% ueous 5 SEP 2006 18 et hanol to gi ve the conpound
% s@meaﬁ%ﬁm o5 zeerRPeRd af I 11-3)

0]

CH, 0
H,C Q
3
K + ¢0 S :Of;o —> (I-—2)
H;C
3 0
CH,CH, CH,CH, COOH -
Q — —> (I-3)
CH,;CH; - CH,CH; COOH
0
H;CO COOH H,CO H;CO COOH
> 0 —> — (I—4)
CO,C,H
Z s CO,C,H; COOH
s I — — — (I-5)
CO,C,H; CO,C-H;s COOH

Thus obtained appropriate starting compound (III) is
heated in acetic acid or dimethylformamide with an amine
compound of formula: R;-NH; (wherein R, is as defined
above) to give the compound (IV).

According to the method described in Japanese Patent

Application Laid Open No. 58-189163, the compound (IV) is
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acid to give the compound (I1-Ib) wherein n" is 2.

When R2 igs pyridyl group, the conpound (I1-a) can 0& SEP 2006
reduced by heating the conpound in nethanol with

excess 5 sodi um borohydride. iii) n"=0 The conpound
(11-1c), or the conpound (II-1)7 wherein n"=0, can. be
obt ai ned according to the scheme shown bel ow Uflngl

the conpound (111) shown above as a starting material.

0 C02CH3 (IIl) --) R\ O) R ~ Zzgll\I{Iéxf_gls(om

ddde wilthl - s@dli OmO bér&kPEFBIH. iRl 04 xed n of
l(Ri Idlg:)~2 c) CNCOOH 10 (Il - ¢) (Il-1c) [Rl angl-t%o
mﬂﬁhéﬁbIkﬁm@eﬂe@b@M?hrEhﬁrﬁﬁ”ﬁ%“@qﬁg|%§m%éh Fd and the
with lithtumtri-tert- butoxyal um nohy acc d|n

Sl aneds o 2612443 1§ 1008) 40, 0Lke p%éccgéﬂ(}%ogcngm to

(I''1-a), and then congirtegsto > ound (i
e chrghem | Bl om0
hydrolyzed to give compound (II-la).
ii) Compound of formula (II-1b) (Compound of Formula (II-1)
wherein n” =2)

The compound (II-1b) may be.obtained.according to the

scheme as below by using the compound (II-a) (n"=1) as a

starting material.

0 0
(I - a) —— R] N—R2 — Rl N—"Rz —
CH,CH,0H CH,CH,0Ms
(VI) (VII)
o) o)
R, N— R, — Ry N- Rz
-CHZCHZCN CH,CH,COOH
(II—b) (I1—1b)

[In the above schehe, Ry and R are as defined above, Ms
represents a methanesulfonyl group]

According to the method described in Japanese Patent
Application Laid Open No. 58-189163, the compound (II-a) in
tetrahydrofuran is reduced with lithium borohydride to give
the compound (VI), then reacted with methanesul fonyl
chloride to give the mesylated compound (VII). The

compound is then heated with potassium cyanide in aqueous
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R2-NH2 [wherein R2 is as defined above] to give _

conpoung (I'1'1-c). Thus obtained conmpound (I111-c) i 85 SEP 2006
reacted with cyanotrinethylsilane according to J.

Og. Chem, 54, 2417 $ 5 SEP 2006 19 (1989) to effect

the cyclization and the conpourd (11-c) is obtained.

Then, the conmpound (Il-lc) is obtained by hydrolyzing

the conpound (ll-c) with an acid. (2) Conpound (11-2)

0O RlL NR2 (11-2) 5 (CH2)n"-COCE [R1 and R2 are as

eefianetl abogéyveEthe ammefimed(BbAye dhéhhytkelyzed with an
exception that E is not hydrogen] The conpound {11-2)

gadd beo obt @é nelle byomsachingIa- 1687 hAXYLiG aeidg o
conmpound (I1-1) with a corresponding 10 al cohol,

henokhér Rydsexyh rG@RRA0 W9 thgepresence of MBC .
Loty 313 e Ry T ony ) Sa b e 152) can be

| gk R (4-4i yl.am ridine).. . Q
fgﬁjp%ﬁ@ndggf q?%ﬁﬁuﬂ?% (Eéﬁe mﬁ%ﬁ%gﬁhﬁ el 5%@5@5‘91- d%JAtl'b excess
%ﬂm%ﬂ@:@\é'e’): 0O RLNR2 (11-3) (CH2)n"C A O
wher el n , ) and n" are as defined above
iii) n"=0 ,

The compound (II-l1c), or the compound (II-1) wherein

n"=0, can be obtained according to the scheme shown below

using the compound (III) shown above as a starting material.

O .
CO,CH; -
() ——— R; 0 —»> Rr@i -
CHO
_ _ OH

(I—-b)
(- a)
Q o
CO,CH,
(- c) - | COOH
(I—c) (O—1c)

[R1 and R; are as defined above]

The compound (III) is reduced with lithium tri-tert-
butoxyaluminohydride according to Tetrahedron, gg, 2443
(1968) to give compound (III-a), and then converted to
(ITI-b) according to Aust. J. Chem., 34, 151 (1981). The
compound . (III-b) is reacted with an amine compound
R2-NH,; [wherein R; is as defined above] to give compound
(IITI-c). Thus obtained compound (ITI-c) is reacted with

cyanotrimethylsilane according to J. Org. Chem., 54, 2417
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.5 SEP 2006 20 is prepared by the follow ng nethods:
Conpound (11-3) wherein Ais not an al kyl group maygBeSEP 2006
prepared by reacting the carboxylic acid conpound

(I'l-1) wth a correspondi ng am ne conpound in the

presence of WSC 5

[ 1- et hyl - 3- (3-di net hyl am nopropyl ) car bodi i m de

hydr ochl ori de] and HOST (1-hydroxybenzotri azol e

hydrate) in dinmethylformam de or tetrahydrofuran. The

e the) coopefifiecbf thbecfol bphaionHanl tR8 &8mpBAREI N1R8c) is
is selected fromthe group consisting of linear or -

dirteeniateed. C3- &rradky | tHel- T opdetins ubsti-fyted J.k%y 8btained by
| east. one fluorine . atons, cyclopentyl, cyclo eptq

hyuk din to J.
oyl mheut g (%%%‘S¥If’ec *&%‘E%E%ﬁ?g%ﬁé Wherein

)h Yyt ketone noiety on its termnal, or
%%n%%ﬁ%%ng&k ghﬁwggreln Ais Cl-5 alkyl, can be
obt ai ned by reacting the above descri bed conmpound (V)
W t h conpound I11): Ph3 P=CHCO-R7 (VIII1) wherein, R7
i s Cl-~5alkyl. 20 The conpound (VIII) can be
obt ai ged brdigg_,0 Synthesjs, 1055 (1987). @

_ Brerd Lis -(&Mh-H may be obt ai ned
accordi ng™o the schene shown bel ow by using the

compound (1V) e_ ing material. 0 5 SEP 2016
co A

[R; and R, are as defined above, E is as defined above with
the exception that E is not hydrogen]

The compound (II-2) can be obtained by reacting a
carboxylic acid compound (II-1) with .a corresponding -
alcohol, phenol or hydroxyl compound in the presence of WSC
[1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride] ahd DMAP (4-dimethylaminopyridine).

@ Compound of formula (I) wherein I, is

—(CHpn'—C—A
0

or compound (II-3):

0O
Rl N——RZ (H—B)

(CHz)n"'lcl—A

wherein R;, Rz, A and n" are as defined above
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20

o O RL\ NRR1 R N R R\ N R2 HO CH 2R5
CH2R5(N)RS(IV-a) (N-b) (N-c) [wherein, RL and R2 a§® SEP 2006
as above defined, R5 is alkyl] Conpound (1V) is

reacted with a Gignard reagent of R6-MyBr (wherein R6

is alkyl) to give conpound(lV-2), and 5 further

reacted in the presence of triethylsilane. and
trifluoroacetic acid in dichloromethane to give
compound(1'V-b), and then, reduced with palladium on

I:sar;bﬁ@paﬁeﬁabysthéOfgllléwihg gerpednd (1V-c). (r)
Conmpound (1), wherein L is 10(Gﬂﬂ1ﬁermme|nT

G and:@mp@@ﬁda$lﬂe§)nﬁﬁeﬁ@@ﬁeA“hEhntea eé?ﬁ %@85%@Eﬁy'be
G is not hydrogen or al kyl carbonyl may e pr

leé’f.';él':é’cg BRe corpoyn @f{lele%ﬁ?é%\%flénac dcgrg&ka%oﬁ#am II-1)

am ne represented by: erein

v?ﬂ.rtfhaé gsgkgggoﬂgﬁég aWJ. t%%powtﬁgt%hat Bgﬁance of WSC

not hydrogen | car If and
T, 1 0] Sul T ur e ouna snown

oo R R A et ohEeph) epfoadbantss

hydrochloride] and HOBT (l-hydroxybenzotriazole hydrate) in

dimethylformamide or tetrahydrofuran.

The amine compound of the formula:
YR

HN bF%RB
AN

wherein Rg is selected from the group consisting of linear
or branched C3-8 alkyl, C1l-3 alkyl substituted by at least .
one fluorine . atoms, cyclopentyl, cycloheptyl. and
cyclohexylmethyl,
may be obtained according to J. Med. Chem., 42, 2870(1999).
Compound (I), wherein L has an alkylketone moiety on
its terminal, or compound (II-3) wherein A is C1-5 alkyl,
can be obtained by reacting the above described compound
(V) with compound (VIII):
Phs P=CHCO-R+ (VIII) wherein, Ry is C1-5 alkyl.
The compound (VIII) can be obtained according to Synthesie,
1055 (1987).
® Compound (I), wherein L is -(CH,),-H may be obtained
according to the scheme shown below by using the compound

(IV) as the starting material.
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wherein, RL and R2 are as defined above, T is oxygen

or sulfur, Gis linear or branched Cl-5 alkyl, C {3% SEP 2086
al kyl substituted by at |east one fluorine or
2-methoxyethyl, n' is an integer of 1-3 5 may be

obt ai ned by reacting the conpogpd (VII) with

correspondi ng al coholate or thiolate on heating. The

al cohol ate or thiolate can be prepared fromthe
correspondi ng al cohol or thiol and nmetallic sodium

(2) The conpoun@ wherein T is NHoor t he conpound gshown

10 below. O
afhd “*“ﬁr%lggu
obt ai ned by capmound (VI
corresponding am ne. (5 The compound of formula ©HRs
wherein L is -(CH2)n'-T-G wherein ! IS gxygen ang gEP
i s al kyl car | or the conmpgyhd shown bel ow .0

hote g0 B £ (CH2) n' B0 e et o Ro

' fined above, RO is l'ower
?wgerelareR?%LQ§Eb are as above defined, Rs is alkyl]

55)

Compound (IV) is reacted with a Grignard reagent of
R¢ -MgBr (wherein Rg 1is alkyl) to give compound(IV-a), and
further reacted in the presence of triethylsilane and
trifluorocacetic acid in dichloromethane to give
compound (IV-b), and then, reduced with palladium on carbon
catalyst to give the compound (IV-c).
@ Compound (I), wherein L is

—(CHy)n—T—G

wherein T, G and n' are as defined above with the
exception that G is not hydrogen or alkylcarbonyl
may be prepared by reacting the compound (VII) .with an
alcohol, thiol or amine represented by: G-T-H (wherein G
and T are as defined above, with the exception that G is
not hydrogen or alkylcarbonyl)
(1) The compound wherein T 1is oxygen or sulfur, or the

compound shown below:

0
R; N—R,

(CH,)n'—T—G
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al kyl may be obtained by reacting the conpound (VI)
with an acid 5 chloride compound of : O -CO RO wher@brSEP 2006

RO is as defined above. (c) The conpound of fornula
(1) wherein Lis -(CH2)n" - NN -R3 wherein n" and R3
are as defined above 10 for exanple, the conpound
shown below 0 RlL N.-R2 CH2CH2-N N-R3 v wherein R1,

R2 and R3 are as defined above nmay be prepared by
reacting the compound of fornmula (1X): -R3 15 (IX)

whetrein, Ry, 148 ﬂgfhﬁ%dﬁagoé%fﬁdéat£§§§€gggg%%§g¥%# en or

in the presence of triet amné. 1 5

Sompound @l o g loeesl dnt ol T 00 L8 a1

conmpound shown

' [ ctin
lgu%‘%ﬁ%)gﬁggﬁg r}}e%t?tﬁ%\ilaesﬁ F§1§a¥13§rggtea'c>rr'e%-%t%%iye'th%;l, n'

1s an integer of 1-3
may be obtained by reacting the compound (VII) with
corresponding alcoholate or thiolate on heating. The
alcoholate or thiolate can be prepared from the
corresponding alcohol or thiol and metallic sodium.

(2) The compound wherein T is NH or the compound shown

below:

R; "~ N—R,

(CH,)n' NH—G
wherein R;, R, and n' are as. defined above, G is lower
alkyl
may be obtainéd' by the compound (VII) with the

corresponding amine.

- ® The compound of formula (I) wherein L is

—(CH)Yn'—T—G
wherein T is oxygen and G is alkylcarbonyl

or the compound shown below:



L wherein Rl, R2 and L are as defined above with

2, 4- bi s(4- met hoxyphenyl ) - 1, 3-di t hi a- 2, 4- di phosphetlh&EP 2006
2,4-disul fide(Lawesson's reagent)in tol uene on

heating. 10 (r) Conpound of formula (1), wherein L is

Ol) \~ -R3 O wherein R3 is &3 defi ned above may be

obt ai ned by reacting the conmpound (V) with the

compound CI-C 11 -N ~j -R3 15 0 wherein R3 is as

defi ned above accordi ng to Japanese Patent Application
Laid Open No. 47 0 5 SEP 2006 25 12322. Q@ Conpound

of formula (1), wherein Lis OCH2 i- %-R3 0 or

- OCH2 Sk 5 lO wherein, R3 and E are as defined

i_gtgzd by reacting the conpound (V)

4 AT and then reacted with ethyl
bronbacet&t’'e tq give the conpound (X), and then

hydr ol yzi ng thC @dn_d X)
Pl‘z’iﬂ"g R

wherein R;, Ry and n' are as defined above, Ry is lower

alkyl

may be obtained by reacting the compound (VI) with an acid
5 chloride compound of ' :Cl-CO-Ry wherein Ry is as defined

above.

® The compound of formula (I) wherein L is
/N '
—(CHaw—N MR,

wherein n' and R; are as defined above

10 for example, the compound shown below:
0]
RI N_RZ
/ N\
CH,CH,—N N—R,
./

wherein R;, Ry and R; are as defined above

may be prepared by reacting the compound of formula (IX):
HN N—R;
_/

15 (IX) wherein Ry is as defined above

with the compound (VII) in the presence of triethylamine.
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10 with an alkali to give the carboxylic acid
conpound(11-1d) and foll owed by esterification or85 SEP 2006
amdation. O0 (V) ) R\ 0O NR2 --~ R ONR2
OCH2CRCH2CH3 OCH2COOH (X) (11-1d) 10 The conpound of
formula (1), wherein L is =Ci34C NN -R3 0 15 wherein

R3 is as defined above, or =CHCCE O wherein Eis

as defined above 0 5 SEP 2006 26 nmay be obtai ned by
converting the conpound (III) to the conpound (XI)

el ewmeaidi g 1A AN s J1 O3R! )goﬁé Ré&%ﬁé):’ or the

and reacting the conpound Mﬁth an am ne

dMEH 5 fined above) on heating to give
%he Iﬁggéggﬂ%d]%ifsf Then, the conpound is hydrolyzed

with an al kali_ and then, esterlfy or amdate to give
the desired c@mound. 0 0 i (IlIl) - RL O>RI NR2
CHCO2CH2 CH2CH3 (X 1) (X 10

R; N—R,

wherein R;, R; and L are as defined above

may be obtained by reacting a compound of

“wherein R;, Ry and L are as defined above

with 2,4-bis(4-methoxyphenyl)-1,3-dithia-2, 4~diphosphetane-
2,4-disulfide (Lawesson's reagent)in toluene on heating.

Compound of formula (I), wherein L is

/N
—O0—C—N N-R,
|C|) _

wherein R3 is as defined above
may be obtained by reacting the compound (V) with the
compound
Cl—C—N N—R;
g \ /

wherein R; is as defined above

according to Japanese Patent Application Laid Open No. 47-
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Compounds of fornula (1), wherein the end. of L

10 carboxyl group, such as that of (Il-1), may bestls SEP 2006
provided as a netal salt with sodium potassium or

cal cium When the conpound of formula (1) is basic,.

the conmpound may be provided s an acid addition.

salt, especially pharmaceutically acceptable salt

with an acid. 15 Exanples of the salt may include

i norganic salts such as hydrochloride, sulfate,

mizate, phosphate and hydrobrom de, and organic salt

such as acetate, propionate, fumarate, naleate,

%E&% ol ate, oxalate enzoat e,
%ﬁtha gﬁﬁfféﬁggéﬁgﬁgﬁ%e@§£hé§u ?%%%t .20 The compound
of the invention may haye optical isoners and the
scope—of OCid,+1CenilN on B s both optical isonmers
and the raceni d conmpauwnd. ual Iy, the conpound of the
0 5 SEP 2006 ZXZ¥ present invention is obtained as
racem ¢ and may be divided into the optical isoners
' a conventional manner known to the art. The
conmpound of the invention is useful for anesthesia 5
by i ndu€iCGH,—s€ttaOEon in manmal . The three conponents
of anesthesiaé%re sedati on (unconsci ousness),
anal gesi a (bl otking receipt and transmttance of pain
sensation) and nuscul ar rel axation (bl ocking unwanted
WHehe irov RsoenidaEnfanle. asefdebid resspissed . 10 Upon
clinical anesthesia, conpounds having respective
ImeGt i vé t bbsadnedusey reacadhignatieoncoppBuadestihesiach sodium
based on the.necessity. The isoindoline derivatives
hpfdrtilee paedenthen reacted with ethyl bromoacetate to give

the compound (X), and then hydrolyzing the compound (X)
with an alkali to give the carboxylic acid compound (II-1d)

and followed by esterification or amidation.

0 0

(V) ——> R N-R, — R N-R,
OCH,CO,CH,CH, OCH,COOH
(X) (I-14)

The compound of formula (I)

/N
=CH—C—N N-R,
y) N

wherein R3 is as defined above,

, wherein L is

or

=CH—(I.|?—OE
O

wherein E is as defined above
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i nvention have excell ent sedative properties. on
mamal i an  such as human bei ngs and therefore, 05 SEP 2006
effectively. used as an 15 anesthetic for mammal’. fﬁ
conmpound of the present invention has. a wider safety
mar gi n than commercial |y avai P&bl e intravenous
anest hetics such as propofol or thiopental sodium as

well as rapid introduction and recovery from
anest hesia. 20 The conmpound of the present invention

nesh easiobfadsmedrady eimee niEirey - sbeubt@nmiund  (III) to the
wat er-m sci ble by formng a pharmaceutically

carpeptnabl &XBhl befllber eafcoraingr epar Angta JsolaHenon V@s$h 2077
a solubilizer. Accordingly, the conpound of the

(Wrosent Ay ef¥deNing m@fddmﬁcmndr&mymcawéxﬂgn@nof def%L -NH,
25 i ntravenous anesthetic conposition. Exanples of

(R r2006 r28iBhaydragewt heal lapARLEPLAD! y
inclrude th%sé di scl osed above. 'r)hebgnelrgfataﬁﬁt|gS t8 give the

RS | Gy Of | t heppresen, 'égﬁé%$8& 1 1By te#ﬁ%d W%Fh an

formul at ed for adn1n|ster|n y of pa en

t I
S o o M G e e, e gesires

C%m%%g%ﬁ._Exanples of the dosage form of the
osition may include tablet, granule, capsule,
i njectabl e solution, ophthal mc solution, ocular
oi ntment and supposifory. Preferably, the 10 O
conposi tion of vention is intravengas_akesthetic
cWbositior® pR; di ssolvrg—+hergenphuns-wj t h

or wthout a so izer in a pharmaceu aryy
accept abl e vehi cl e. CHCO,CH,CH, CHCO,CH,CH,

(X1) (X1m)

Compounds of formula (I), wherein the end of L is
carboxyl group, such as that of (II-1), may be provided as
a metal salt with sodium, potassium or calcium.

When the compound of formula (I) is basic, the
compound may be provided as an acid addition . salt,
especially pharmaceutically acceptable salt with an acid.
Examples of the salt may include inorganic salts such as
hydrochloride, sulfate, nitrate, phésphate and hydrobromide,
and organic salt such as acetate, propionate, fumarate,
maleate, tartrate, citrate, malate, oxalate, Dbenzoate,
methanesulfonate and benzenesulfonate.

The compound of the invention may have optical isbmers
and the scope of the invention covers both optical isomers

and the racemic compound. Usually, the compound of the
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Exanpl es of the pharmaceutically acceptable vehicles

15 used in the conposition of the present inventigg S? 2006
may include purified water, saline, injection solven

and Ringer's solution, and saline is preferable. Most

of pharmaceutically acceptabl @salts of conmpound (1)

are wat er-sol ubl e and sone water-insol ubl e conpounds

20 may be dissolved in water with a solubilizer

Exanpl es of solubilizer may include cycl odextrin,

Wemard mnwdheneh, ispswpyieae gkyeakeand eﬁhyﬁa&?yb%n%ivided
gl ycol. The anesthetic conposition of the invention

ifeo behe fOpruLal ed samePAWIer Vo COMRASIE] a1 OnbBrer known to

k
di ssolved in an 25 appropriate vehicle such as water
tHe $Bld ne before use. 0 5 SEP 2006 29 The anesthetic
conposition of the invention may further conprise

ot hermy 5&& : ' e ed in_a__canyentional o
anest1%$%% 6%%%§i ?2%&3 ev%#ﬁ%?niﬁargaﬁgHis?OﬁaﬁneStheSla
include,. but not limied to, jsotonic agent such as 5
Hggénﬁc&ﬂ%rﬁ a%h%nglrrbct[’_)%’%‘h?ibufferi ng agent such as
calciymcitrate, sodiumcitrate, potassium acetate, '
sodi UM® acdthe®, SBBPERFAYEr ogén g RSl aingre  sedation
pot assi um di hydrogen phosphate; antiseptic such as

SSICORIE B phePorlgeainti oxidmckdush asreeelipm  and
pyrosul fite, sodium hydrogen 10 sulfite and ascorbic '
ZEng™l theacs v afi \Ra Kucheasatiomdet addi umschileyd deglaxation
benzal koni um chl ori de, phenol, cresol, chlorobutanol.
(RA@ckdmay| uneanbed bodycheheti og heeadert msefthesasresponse) .
EDTA, thioglycolic acid, thiolactic acid and
Uplkpnogloicigrignl anesthesia, compounds having respective
activities are used in combination upon anesthesia based on
the necessity. The isoindoline derivatives .of the present
invention have excellent sedative properties on mammalian -
such as human beings and therefore, effectively used as an
anesthetic for mammal.

The compound of the present invention has a wider
safety margin than commercially available intravenous
anesthetics such as propofol or thiopental sodium as well
as rapid introduction and recovery from anesthesia.

The compound of the present ihvention can easily be
made being water-soluble or water-miscible by forming a
pharmaceutically acceptable salt thereof, or preparing a
solution with a solubilizer. Accordingly, the compound of

the present invention_is useful for manufacturing an ideal

intravenous anesthetic composition. Examples of
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15 The anesthetic conposition of the invention may

contai n other pharmacol ogically active

ingredients,.as..far as they are not contrary to %ﬂéEP 2008
objects of the present invention. The anesthetic
conposition of the invention &h be 20 adm nistrated
intravenously to i nduce general anesthesia. The
conposition is effective for induction and mai nt enance
anest hesi a, state upon surgi cal operation as well as.
preakepes dt i sl ke datdaserdahtkol | saddsf ormapdatimmlude  those
control in a ventilated patient undergoing intensive
dizatosed alidres 25 anesthetic conposition of the

irnvention may be used in any 0 5 SEP 2006 30 stage of
anestTresi aniesthethicnatbmpooi t fosuidfbtReanst §eSh€ invention
and/ or nuscul ar relaxant if desired. The anesthetic

ref f elod | Yernababedofolrhadramamndidg &FalBysakt parenterally
thereof is not Iimted and may vary dependi ng on the
Rudd&s S rPesyorel ghte D@uPQYﬁyFaEpQRQQU.P',og_u%fcutt_l%%eously
subject to be treated, desired depth or retention tine

K 1 RPEShhssh faANY tBe ol ikeny orsqgﬁ;% ' ﬁﬁ$ Examples

anesthesira, typitcally about 0.1 g, pre %?ably

=, 0 b und.of the present

e GasEdendeath 7 1S SAMBREIE: Broutiy PR tablet,

i nf.enance . 5-25ny/ kg/.hpur pr ef er abl , ,

iy S heUr ot ?@g%%ﬁ%o%%ﬁu nbeOP%BHF#W&Gu§P}utl°n'
aqgjnistrat%d intravegousl¥. For,  mai ntenance of
U4 on PR TRt | eAPCUndRTRRY PHEPFY ensi ve RuSSanmy,  the
or _for postoperative sedation, Q.05-10ng/kg/ hour, _
BB 15°%0. 18 olgrRgLicH: 4f t hBLEBNEESUS oAnmREEhetic
be conti nuously
composition prepared by dissolving the compound with or

without é solubilizer in a pharmaceutically acceptable
vehicle.

Examples of the pharmaceutically acceptable vehicles
usgd in the composition of the present invention may
include purified 'water, saline, injection . solvent and
Ringer’s solution, and séline is preferable.

Most of pharmaceutically acceptable salts of compound
(I) are water-soluble and some water-insoluble compounds
may be dissolved in water with a solubilizer. Examples of
solubilizer may include cyclodextrin, glycerin, ethanol,
propylene glycol and polyethylene glycol.

The anesthetic composition of the invention may be
formulated as powdery composifion to be dissolved in an

appropriate vehicle such as water or saline before use.
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adm ni strated .intravenously. These a?DuEts_are..pnly
exanples and do not |limt the scope of the inventi
Thengresent invention will be further iIIustrated[ﬁgSEP 2006
the follow ng Test Exanples, Reference Exanples and

20 Exanpl es; however, the present invention is not

limted to these exanples. Reference Exanple 1 .

4,5-Di et hyl phthali ¢ anhydride (a) 4,5-Diethylphthalic

acid 25 1, 2-di cyano-4, 5-di et hyl benzene (2.3g, 12mvl)

was !Tie SEEh@90Ret 3t Sid iWith heatingpkn %éx%ntion may
sulfuric acid (30 mM) at 150C for 3.5 hrs. The

#1880 d ONc8RAbWEIseN ¥Bge POULRY d téh€§e'wﬁ9kﬂi$$%§rUSggejJ1 a

preci pitated crystals were coll'ected by atron,

M di N 109% : s 5 ,
%ﬁﬁ#%ﬁ%#%ﬁro??%%ég%?ﬂgfo%éﬁgééf?ﬁégrubfé%ﬂ§fggfaﬁggredlents
nd the resultin

€. at y filtration :
¥|¥t%3?28§éé %%ggenga(ﬁﬁ@%??%oﬁeemﬁéﬁiﬁph?dﬁggﬂFoﬁQFh as
acjd. Th precipitated crystals were collected by
59 %qﬂhtFEHPr%&gheéndmﬁgﬁuﬁﬁ?@r} aneudfesdngo agant. sueh as

of 4,5-dieth¥Iphthalic 10 acid. (b) 4, _
C%-ld%lé%ﬁlpfr%fa i cSAARYAr iCdErRke, MUARILWR acetate, sodium
above-nentioned (a) (1.5 g, 6.7 mmol) was heated
ATt Sre A8 U hicdt P gemnpiyes bt ¢ 18nd potassiumhdihydrogen
The reaction solution was concentrated under reduced
PhoSRhedsUr eanieetid o esubhi ngs r dsirduel alsolth ssandedphenol ;
in 10% aqueous sodi um hydroxi de solution. The
amidgixildlaatnasechal 8s sodium pyrosulfite, sodium hydrogen
sulfite and - ascorbic acid ; preservative ' such as
benzethonium chloride, benzalkonium chloride, phenol,
cresol, chlorobutanol and benzylalcohol; and chelating
reagent such as EDTA, thioglycolic acid, thiolactic acid
and thioglycerin.

The anesthetic composition of the invention may
contain other pharmacologically active ingredients, .as . far
as they are not contrary to the objects of the present
invention.

The anesthetic composition of the invention can be
administrated intravenously to induce general anesthesia.
The composition is effective for induction and maintenance
anesthesia state upon surgical operation as well as.
postoperative sedation control, and for sedation control in

a ventilated patient undergoing intensive treatment. The

anesthetic composition of the invention may be used in any



10

15

20

25

were collected by filtration, washed wth water, and

dried to give Oy31 g of the title conpound. Refer & 8EP 2006
Exanpl e 2 20 3, 5-di nmet hyl pht hal i ¢ anhydri de

4, 6-di net hyl - 2-pyrone (1.0 g, 8.1 nmol) and 2-

chl oromal ei ¢ anhydride (1.5 g,3@1 nmol) were stirred

wth heating at 160C for 3 hrs, and the precipitated
crystals were purified by silica gel chronatography
(chloroform to 25 give 0.91 g of the title conpound.
PEISEPE 2066 the2 iRefier ermeb Exanpbre 8f a suitable analgesic
4, 5-di net hyl pht hal i ¢ anhydri de (a)

&ndyanmmagmlsa deTaxdatct efr abydi-ed?- benzof uran-1, 3-

dione 5 To a solution of naleic anhydride (5.4 g, 55

mol )The abesziesel C50f ks éﬁl@@ﬁtdb‘ip\ﬁﬂh§ecom§ound (I) or
2,3-dinmethyl-1,3- butadiene (6.3 ni

St3dIecyesdi 9bt Abt 25Gni+ Akt Sﬁdsﬁgg @E?:?gdgggndlng on the
insoluble materials by filtration [ tr

d d 1 g .
W‘C%égid?mﬁrﬁgggfi@?éﬁg ?9? Eggecggd%g}@& ggfaﬁge subject

to Jdi 09§]§a(:@:1 4y ﬂeéé]yl@ lgs|9| ¢ anh%%%ﬁ_d o a ime of

sol uti on of above- mentioned
FERELR bt Bt o) S%°a¥“%$$e€:a%?h%if'282ﬁ%§sthes1a,
R R N io%fggiz.,?@”é%qe%q%?&m;zi@ig?@;:a%%;
va gyl g'éémpgﬂgdt hof the present invention is adm:l.nlstrated
intravenously. - For maintenance, 0.5-25mg/kg/hour,
preferably l.O—lSmg/kg/hQur of the compound may be
continuously administrated intravenously. For maintenance
of sedation in a patient undergoing intensive treatment or
for‘postoperative sedation, 0.05-10mg/kg/hour, preferably
0.1-5.0mg/kg/hour of the composition may be continuously
administrated .intravenously.' These amounts - are. only
examples and do not limit the scope of the invention.

The present invention will be further illustrated by
the following Test Examples, Reference Examples and
Examples; however, the present invention is not limited to
these examples.

Reference Example 1
4,5-Diethylphthalic anhydride
(a) 4,5-Diethylphthalic acid

1,2-dicyano-4,5-diethylbenzene (2.3qg, 12mmol) was
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precipitated crystals were collected by filtration,

washed wth diethyl ether, followed by drying.to ghgesEP 206
3.5 g of the 20 title conpound. Reference Exanpl e

4, 5-di met hoxypht hal i ¢ anhydride (a)

4, 5-di nmet hoxypht hal i de 3, 4-di n@t hoxybenzoic acid (5.0

g, 27 mol) was added 25 to Formalin (36 ni)

saturated with hydrogen chloride gas, 0 5 SEP 2006 33

and stirred with bubbling hydrogen chloride gas at 65C

befirrddhiathTheafeaet iign 594 ukh PR WaS gengentipatad ar 150°C
under reduced pressure, and to the residue was adde

vaters (s16nhrgl ), Thel |ﬂé’@tpdnn§§ﬁ[ﬁlilbﬁi %%gugééu&%to ice-
e nia :

aqueous ammoni a 5 (concentrat aqueous a
wat ar ater. 3) pRhe d crystals were .
co??ech{ae%rby fiﬂ%r ﬁllp%'ﬁfb%aésﬁée c\%ﬂ%ﬁa tefoT Y oFPEﬁ\%S&ted by
ing to give 4..0, g of 4,5- dinethoxyphthalide.

%}g%gggfﬁe?’%éé?Sh%gPi ¥akEry f@dAﬁléc?ﬁé%(p N SOF @Rueous
hé roxigg olua%gg o{ t he product of above-nentioned
T8y 3. yéfr% $9LWELCBdded Bf 0PRSS Udiq hatpEERAg were
to a 6 _% aqueous_solution of potassium pernmanganate
T8B2RP T etn feetEBbirRg, and tihe r egeulsdngsofittvate was
was stirred overnight with graduall'y raising the 15
FafPer a€dfe Wathscoorsamferatedt ibydsethitophcwascadded The
et hanol and the precipitated nmanganese di oxi de was
PTecepetateff cryntatsl meatee owblectield fhed fiiltiration, washed
concentrated hydrochloric acid and concentrated under
vetocwdtpressndedried to give 1.5 g of 4,5~-diethylphthalic
acid.
(b) 4,5-diethylphthalic anhydride

The product of above-mentioned (a) (1.5 g, 6.7 mmol)
was heated under reflux in acetic anhydride (10 ml) for 1
hr. The reaction solution was concentrated under reduced
pressure, and the resulting.residue was dissolved in 10%
aqueous sodium hydroxide solution. The insoluble materials
were collected by filtration, washed with water, and dried
to give 0.31 g of the title compound.
Reference Example 2
3,5-dimethylphthalic anhydride

4, 6-dimethyl-2-pyrone (1.0 g, 8.1 mmol) and 2-
chloromaleic anhydride (1.5 g, 11 mmol) were stirred with
heating at 160°C for 3 hrs, and the.precipitated crystals

were purified by silica gel chromatography (chloroform) to

give 0.91 g of the title compound.
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To the residue was added net hanol and stirred for 10

20 mnutes. After the insoluble materials were 05 SEP. 2006
filtered off, the filtrate was concentrated under

reduced pressure to give 4.1 g of

4, 5-di met hoxypht halic acid. (8% 4,5-dinmethoxyphthalic
anhydri de The product of above-nentioned (b) (4.1 g,

18 mmol) 25 was heated under reflux in acetic

anhydride (14 m) for 10 O 5 SEP 2006 34 mnutes. The
Redazatenore Sodamipilen 3vas poured into ice-cold water, and
extracted wwth chloroform The organic | ayer was

4yasfad shewdhiyh piut haqueoumnsgdrirdd ed. sodi um bi car bonat e
solution and then water, dried and concentrated under

(2)r educed gRasHH 1-B 0} ¥67 17 8-k Werd i lSenzofuran-1, 3-
conpound. Reference Exanple 5 5,6-|ndand|car%oxyllc

qaghydride (a) Diethyl 5,6-indandicarboxylate Diethyl
acetyl enedi carboxylate (1.0 m, 6.3 mmol) and 10

di ca go yi t adi b b <L m,. Q.62. h%n .
mere& a%dg Fggﬁféggtgggggglg b8§96%91fé:%e§%ag¥§ ol) in
m, 6.3 [)_iLn xyle e.%? m )., and,siirred at
b%gé;ﬁgr é58ay£ﬂ5ﬁ$o%?ﬁe Fég i 0 gﬁﬁdhﬁ%n1%%éFQ&Wﬁﬁpyl'l'3"
di_Lute hy%ro hlgric acid, and extracted with ethyl .
bUEBAIERS Fhe JoPdaniss FEAH w5 tisiRdl QTeFRLant at 25°C.

aturated brine, dried and concentrated under _reduced

AnggséﬁeﬁFaFéPrJo%@& B ST Ae Rpterdlaksikuef bitration, the
silica gel chronato%raphy (chloroform successively ‘
fhékgate: @hyroreeniratedigunday redyiogsl opBesgupeé to give
di et hyl 5, 6-i ndandi car boxyl at e. '
9.5 g of 5,6-dimethyl-3a,4,7,7a-tetrahydro-2-benzofuran-.
1, 3~dione.
(b) 4,5-dimethylphthalic anhydride

To a solution of above-mentioned (a) (9.5 g, 53 mmol)
in acetic acid (28 ml) was added dropwise_a solution of
bromine (6.1 ml, 0.12 mol) in acetic acid (28 ml) at 115°C
over a period of 45 minutes, and heated under reflux for 1
hr. The reaction solution was left overnight, and the
precipitated crystals were collected by'filtrétion, washed
with diethyl ether, followed by drying to give 3.5 g of the
title compound. '
Reference Example 4
4,5-dimethoxyphthalic anhydride
(a) 4,5-dimethoxyphthalide

3,4-dimethoxybenzoic acid (5.0 g, 27 mmol) was added

to Formalin (36 ml) saturated with hydrogen chloride gas,
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20 (b) 5, 6-indandi carboxylic acid To a solution of the
product of above-mentioned (a) (0..36 g, 1.4 molg)5 SEP 2006
acetic acid (0.8 mM) was added concentrated

hydrochloric acid (0.4 m) and stirred at 80C

overnight. To the reaction sol3gti on was added ice-cold

25 water, and the precipitated crystals were coll ected

by 0 5 SEP 2006 35 filtration, washed with water,

followed by drying to give 0.28 g of _ _
dnb-duidand GarhoXbis1 864 thyd£dgén 6h PEANGE CLROXY! 68 £or
anhydri de The product of above-nentioned (b)~(0.28 g,

. 4ygol ) rheascheated ugggﬁtﬁ hﬁu%agn 883EgﬁFrPted under
) . utron

anhydride (6.7 m over ni ght e reaction soll |
MAE, r j I ce-.col er w&the recipitate
crysta|s§€%%££g%flg@%gdg%y%ﬁkﬂq%%i n, " s?é%?ﬂt%??er (16
ter | o % by drying to give . 0.2 of the title )
r@@ﬁp&&%;%wﬁﬁe gféF%H%EH%iﬁﬁﬁ?ewﬁth dlﬁsgeléqueous ammonia
5,6, 7, 8-tetrahydro-2, 3- napht hal enedi car boxyl i c
(m&ﬁ%dfé?‘%e.dé éﬁuﬁgiuﬁg i?“%‘-’ﬁ&taadi y e sfar i ng 3). The
material, the title. —conpound was obtai ned according
BATIA &5 5WeT ReFOrefeE eEx diypl Tl tnst ion, “washed

1, 3-di hydr o- 2- benzof uran- 5, 6- di car boxyl i ¢ anhydri de By
Wﬁﬁhngwﬁgéﬁarg§?l%@ﬁ@¢ &Y sdating et egive, 4theg of 4,5-
title conmpound was obtained according to Reference
dEwgrebloxyPhthRdfisleance Exanpl e 8 20 _
1, 3- benzodi oxol e- 5, 6-di car boxyl i ¢ anhydri de
(b) 4,5-dimethoxyphthalic acid

An aqueous 2N sodium hydroxide solution of the product
of above-mentioned (a) (3.0 g, 15 mmol) was added dropwise
with stirring to a 6 % aqueous solution of potassium
permanganate (50 ml) under ice cooling, and the reaction
solution was stirred overnight with gradually raising the
temperature to 25°C. To the reaction solution was added
ethanol and the precipitated manganese dioxide was filtered
off. The filtrate was acidified with concentrated
hydrochloric acid and concentrated under reduced pressure.
To the residue was added methanol and stirred for 10
minutes. After the insoluble materials were filtered off,
the filtrate was concentrated under reduced pressure to
give 4.1 g of 4,5-dimethoxyphthalic acid.
(c) 4,5-dimethoxyphthalic anhydride

The product of above-mentioned (b) (4.1 g, 18 mmol)

was heated under reflux in acetic anhydride (14 ml) for 10
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By using 1, 2-di brono-4, 5- (net hyl enedi oxy) benzene, the

title conpound was obtained according to the syntI§&sEEP 2006
of 4,5-diethyl phthalic anhydride. Exanple 1 25

5, 6-di net hyl - 2- (4-f 1 uor ophenyl ) - 3- car boxynet hyl i soi ndo

lin O 5 SEP 2006 36 1-one [I|BRAC nane:
2-[2-(4-fluorophenyl)-5, 6-di net hyl -

0xo0- 2, 3-di hydro-| Hisoi ndol -1-yl]Jacetic acid] (1-a)

5, 6-di net hyl - 2- (4-fl uor ophenyl )i soi ndol i n- 1, 3-di one

md nrtaiset hffhphtrted dtol @nhygdiude ofhl. wag, pQubetnilnt@nélce-cold
5 4-fluoroaniline (1.1 g, 9.6 mmpl) were stirred with

waeald, ngahd dikeebbykborwith dehalbrb¥denf.0or thlr oAfdrefc layer
coollng, water . was added. to the reaction m xture,

wald $88helr aEitY t éhedac?ﬂéféu@ SsBILa G | %%H‘i@mbelcarbonate
filtration, washed wth water, and dried. The

s'bgﬁ"&lltoinngaﬁ'&lysEﬁE WeELe 10 pHE: fe'deaH S&J)h& g8Lted under
ﬁ ?o .0g

chr omat ogr aphy ( floro h I dol i 3 di
- on
POl ¥ S gl ol g,
Ph 7.71 (2H,
REE;‘Ef @eﬁx(afpﬁ)? 5" (2H m Phe, e

dlnEthyI 4-f 1 uor heny - 3- hydr oxyi soi ndol i n-
1 SorE AR, 6%8&? ioned (1-a) (1.0 g, 3.7

uspended in nmethanol (9 nm) and
ggnpéﬁ§gg§fEr§n10§%ﬂqﬁca§hﬂ¥¥%ﬁﬁ%nwborohydrlde (0.15
g, 3. was added by 20 portlons thereto with
st rPnlﬁ&huﬁdé\thdeleémWﬁgrb@wl@md 1pQ &dirr 6.0y mmol) and

the sane tenperature for 30 mnutes. To the
dJ.carbonylcyclopentadlenylcobalt (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 solution was added dilute-hydroéhloric acid,
and extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried and concentrated under
reduced pressure, followed by purifying the residue by
silica gel chromatography (chloroform, successively
hexane : ethyl acetate = 10 : 1) to give 0.36 g of diethyl
5, 6-indandicarboxylate.
(b) 5,6-indandicarboxylic acid

To a solution of the product of above-mentioned (a)
(0.36 g, 1.4 mmol) in acetic acid (0.8 ml) was added
concentrated hydrochloric acid (0.4 ml) and stirred at 80°C
overnight. To the reaction sélution was added ice-cold

water, and the precipitated crystals were collected by
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reaction solution was added water, and the

precipitated crystals were collected by filtratidhd SEP 2006
washed with water, followed by drying to give 0.95 g

of 5,6-dinethy|-2-(4- 25

f1 uorophenyl) - 3- hydroxyi soi ndold n-1-one. 05 SEP 2006

37 (1-c¢)

5, 6-di met hyl - 2- (4-fl uor ophenyl) - 3- et hoxycar bonyl -
nethylisoindolin | -one [I UPAC nane: ethyl 2-[2-(4-

#P?EQQ Hylkaég%dd' kpy&ag PX0% %E%O%IQYQ>nté%%%§ I% give

aéetat e pro Ut of ~abd
éca?b%e?ﬁ yﬁé%ﬂ??%ﬂéf?F%Bﬁ¥ﬂ§Fpﬁ&&ﬁhorane (1.4 g;ﬂ
. heat ed d | t ol 15
ﬂﬁbe5?85%n§a§8hggfﬁ8§gﬂésgapgﬁd%§§gﬂrso #ﬁgeréactloL

sol ution was _ concentrated under reduced pressure, and
the rEB8PdRECHEst o6 phava-aeniengd cPlyef0.28 g, 1.4 mmol)

chr omat ogr aphy (chl orof orm nethanol 50 : 1) to give

V37 keated, cunfigret MALuX 4-in  acetic anhydride (6.7 ml)
fl uorophenyl) - 3- et hoxycar bonyl net hyl i soi ndol i n-1 -one
@v@;m{ghhanefhethpbction solution was poured into ice-cold
2-[2-(4-fluorophenyl)-5, 6-di net hyl - 3- oxo- 2, 3-

wi by dy o-adikdl | $hiendpketiplikaceidat efystalsH MR (EXABedted by
S: 1.18 (3H, t, CH2CH3) 2.36 (3H, s, CH3) , 2.38 (3H,

Bil1€HBYioR, S@achbd dd.tHCHRAte?, 850QlUweddb%}ﬂﬁylng to give
4.02-4.15 (2H, m CH2CH3), 5.46 (1H, dd, CH),

7.49-4.38 {RBE tithe FBDourd?7 (1H S, C7-H),
748-7.54 (2H, in, PhH). 7.68 (1H S, C4-H) 20 (1-d)

Re Pe HbABE hYkakp{4-§! uor ophenyl ) - 3- car boxynet hyl -
|30|ndoI|n I-one [ 1 UPAC nane:

é27£§—£éyg§§9§ngi %yagghFﬁggggfﬁ cFr?oxyﬂégeanhydrlde
aC]d]By using 1,7-octadiyne as starting material, the title
compound was obtained according to Reference Example 5.
Reference Example 7
1,3-dihydro-2-benzofuran-5, 6-dicarboxylic anhydride

| .By using propargyl ether as starting material, . the.
title compbund was obtained according to Reference Example
5.
Reference Example 8
1, 3-benzodioxole-5, 6-dicarboxylic anhydride

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

title compound was obtained according to the synthesis of
4,5-diethylphthalic anhydride.

Example 1

5,6-dimethyl-2-(4-fluorophenyl)-3-carboxymethylisoindolin-
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The product of above-nentioned (1-c) (0.20 g, 0.59
mml)p was stirred with heating in nmethanol (1.5 m)OSSEPZUDG
and 15% 25 aqueous sol ution of potassium carbonate

(0.46 m) at 75C 0 5 SEP 2006 38 for 4 hrs. The

reaction solution was concent 3@ ed under reduced

pressure, and water was added to the residue followed

by extracting with diethyl ether. The water |ayer was

made acid with concentrated hydrochloric acid, and the

B-qeci piosied gamst al 5- W@L@4C9hh8§b§ﬂegy16th%ahhﬁﬁthyl 3-
washed wth water, followed by drying tdo give O.

dﬁolj“%Idfﬂgprgofﬁgygglnégft gg%?€hg6§g§d&}932 gsgb

1 5,( 2K,

@.@Bhgf ;ﬁgﬁ t%%EIZ }5259@8 5§%§2y% ﬁ%oégd%ﬁ§gk§ § dione
7 57-.1. ( Exa e 2.. B g

o, dieirte b LRt LS AP nih: Boai oné o) and

teria - 3- car box met hyl - 2-
@‘L@ﬁ @%&*ﬁﬁﬂ%. h%lof.%r égﬁe@%&% ) oBBEFNE lééeerw*ﬁa bsatlng
nple 1. Exa

i 6dH§“ﬁEPH§/Ff°§m€BIlFiIeu&%pﬁéﬁyF:) By 41ty - |ATdigrer g2Pling,
nyl)- carbonyl net hyl i soi ndolin-I-one 20 5,
WELt i tret WyE - 2 3Ed. uokophéipl ) - Beaak bory mbtkjure, and  the
i soi ndol i n-1-one [I UPAC nane:
rrgAinisfiemdropriehyly- 8ege collected by filtration, washed
di met hyl - 3- oxo- 2, 3-di hydro-| Hisoi ndol -1-yl ] acetic
vadid] wate0 grid6 dmbéd, 1-nBhéyl pepelaihge €Bys6ads were
1.6 mmol),
purified by silica gel chromatography (chloroform) to give
2.0 g of 5,6-dimethyl-2-(4-fluorophenyl)isoindolin-1, 3-
dione.
'H-NMR (CDCl;) &: 2.44 (6H, s, CH3), 7.15-7.22 (2H, m, PhH),
7.38-7.45 (2H, m, PhH), 7.71 (2H, s, C4,7-H)
(1-b) 5,6-dimethyl-2-(4-fluorophenyl)-3-hydroxyisoindolin-
l-one

The product Qf above-mentioned (1l-a) (1.0 g, 3.7 mmol)
was suspended in methanol (9 ml) and tetrahYdrofuran (9 ml),
and sodium borohydride (0.15 g, 3.9 mmol) was added by
portions thereto with stirring under ice cooling, followed
by stirring at the same température for 30 minutes. To the
reaction solution was added water, and the precipitated
crystals were collected by filtration, washed with water,

followed by drying to give 0.95 g of 5,6-dimethyl-2-(4-

fluorophenyl)-3-hydroxyisoindolin-1l-one.
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1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de

hydrochloride 25 (0.31 g, 1.6 nmol) and 05 SEP 2006

1- hydr oxybenzotri azol e hydrate (0.25 0 5 SEP 2006 39

g, 1.6 mmol) were stirred in tetrahydrofuran (40 nl)

at 25C for 16 hrs. The reacti3@n sol uti on was

concentrated under reduced pressure, and the residue

was purified by silica gel chromatography (chloroform
methanol = 20 : 1) 5 to give 0.56 g of the title

@Bﬁpound g, &+ NV € 1GRCI8) | éﬁflaoi6p3e3§l§Zbkeﬁhg}%carbonyl—
pi perazine), 2.27 (3H s, NCH3), 2.36 (3H s

m%t% 1Hd i rfdo G 1-n84- 2748 pAC2H, Bmd per@@}ﬁ P 2-[2-
(i de an) T o1 tin dd, GBF 0-3. 3

f(l%'d%*?'%hleaiﬂ?r-a?' mlm&}gﬁ 33-78>(<$iﬁt4 3%%%95%@%&%%&1 1-

w17.35-7.42 (2H, m PhH), 7.58-7.62 (1H, m
Hﬁ)% §8 (14, s, C7-H) Exanple 4

in-Iq%%EtEXJE%¥%£A lﬁg@g henMe%tlongéboxyﬁahylIS%kpd0| 3.3
o4 i (BT %%5«?Eﬁmﬁ%ﬂz@nﬂa?smoaﬁne (1.4 g,

5 6- di met hy I-2 (4-11 uoraophenyl).-3-(2-hydroxyet hyl) -
|§oﬂmﬂﬂ|rW?So%%a?%dau§8FEtF LﬂxlhﬁlﬁQﬁﬁQﬁﬁo drpde under

(80 mg, 3.7 mmol) 20 in tetrahydrofuran was added

ENFET: e fare ﬁﬁmgfgpqpqhﬁﬁﬁr®452hrs The reaction solution was
(4-fl uorophenyl) - 3- et hoxycar bonyl net hyl i soi ndol i n-1-o0on
cencerupAe tregheundehy|reduced pressure, and the residue was

2-[2-(4-fluorophenyl)-5, 6-di et hyl -
P@xéf2§@Ldihydr@ilﬁmbsohnﬁbl-¢hybha¢egahphy(0.@Ehxprdfarm
.mol ) under ice cooling and stirred at 25C for 39 hrs.
méghanol = 50 : 1) to give 0.37 g of 5,6-dimethyl-2-(4-
fluorophenyl) -3-ethoxycarbonylmethylisoindolin-l1-one [IUPAC
name: ethyl 2-[2-(4-fluorophenyl)-5,6-dimethyl-3-oxo-2,3-
dihydro-1H-isoindol-1-yl]jacetate].
! H-NMR (CDCl3) &: 1.18 (3H, t, CH2CHs), 2.36 (3H, s, CHs),
2.38 (3H, s, CHz), 2.50 (1H, dd, CHy), 2.85 (1H, dd, CH,),
4.02-4.15 (2H, m, CHyCH;), 5.46 (1H, dd, CH), 7.10-7.18 (2H,
m, PhH), 7.27 (1H, s, Cy-H), 7.48-7.54 (2H, m, PhH), 7.68
(1H, s, C4-H)
(1-d) 5,6-dimethyl-2-(4~fluorophenyl)-3-carboxymethyl-
isoindolin-l-one [IUPAC name: 2-[2-(4-fluorophenyl) -5, 6-
dimethyl-3-oxo0-2, 3~dihydro-1H-isoindol-1-yllacetic acid]
The product of above-mentioned (1-c) (0.20 g, 0.59

mmol) was stirred with heating in methanol (1.5 ml) and 15%

aqueous solution of potassium carbonate (0.46 ml) at 75°C
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25 the reaction solution was added water, and the
precipitated 0.5 SEP 2008 40 crystals were col | ect 83 SEP 2006
by filtration, washed with water, followed by drying

to give 0.51 g of 5,6-dinethy|-2-(4-

fl uor ophenyl) - 3-(2- hydroxyet hgB)i soi ndol i n-I - one.

1HNWR (CDC13) S 2.01-2.25 (2H, m CH2CH2O, 2.37

(3H, s, 5 CH3) , 2.40 (3H, s, CH3), 3.50 (2H, dd,

CH2CH20), 5.28 (1H, dd, CH), 7.12-7.16 (2H, in, PhH),

f6xr324 (hks.s, THe H):,eaEtSBn s &buf 26h maspbed)ncehtﬁ:&t(éd* under
S, C7-H) (4-Db)

recrcdidretigidsstr(ed - f buar ophery ) wdsmeaniedyetByl the residue
i soindolin-l-one 10 To a solution. of the product of

FRNAVRrSE Y Q—:'l&cka(cfhﬁ)r% vﬁlockg%:getlc)yf’ ?]ter layer

trlethylan1ne |n dchIoronet

s I gy 1 8 06 Bt BT L e
g%alﬁa%%%méyws wez%%:%b&ﬁggyg?ﬂe LB vt

w3ty ARy 1 SR WY RY oFRELDP) 18- FEER Oxyét 195 oF ot itle

lin 1-one. 1H NMR (CDC13) 6: 2.26-2.45 (2H, m

CemPEeMSS, 2.38 (3H, s, CH3), 2.41 (3H, s, CH3), 2.79

,(3H s, CH3SC2), 3.90-4.04 (2H 20 M C}QC}QC» , 5.29

@rNMPdd DN$Q-dé7) 18: 72182( 203H,m sPhidH3) 7. 313@1H 3K, s, CHs),
C4-H), 751754(2H m PhH), 7.70 (1H s, C7-H)

2(-52¢c) (5i,6-dd me€hyl - 22 (%0 f ( 4Br opldenydBe) 3- @yéﬁoe(tll'fryl -dd, CH),

i soi ndol i n-1-one [| UPAC nane:

732[62'-7(-$-q:|(l2(ﬂ'loghe®ﬂ'9)'lg,-@‘4 26LH, s, C;-H), 7.54 (1H, S, Cy4~

di met hyl - 3- oxo- 2, 3-di hydro-1 Hi soi ndol - 1-yl ] pr opaneni t

Hyi, | §).57-7.61 (2H, m, PhH)

Example 2.

By using 5,6-dimethyl-2-substituted-isoindolin-1,3-
dione as starting material, 5,6-dimethyl-3-carboxymethyl-2-

substituted-isoindolin-l-one was obtained according to

Example 1.

Example 3

5,6-dimethyl-2-(3-fluorophenyl)-3- (4-methyl-l-piperazinyl) -
carbonylmethylisoindolin-1~one

5, 6-dimethyl-2-(3-fluorophenyl)-3-carboxymethyl-
isoindolin-l-one [IUPAC name: 2—[2—(4—fluorophenyi)—5,6—
dimethyl-3-oxo0-2,3-dihydro-1H~isoindol-1l-yl]lacetic acid]
(0.50 g,1.6 mmol), l-methylpiperazine (0.16 g, 1.6 mmol),
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride

(0.31 g, 1.6 mmol) and l-hydroxybenzotriazole hydrate (0.25
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0 5 SEP 2006 41 To a 80% et hanol solution of the

product of above- mentioned (4-b) (0.23 g, 0.63 nmo0p SEP 2006
was added potassium cyanide (0.12 g, 1.9 mml) and
heat ed. under reflux for 4 hrs. To the reaction

solution was added water, and3p extracted wth ethyl

acetate. The extract was washed with water, dried and

the solvent was distilled away under reduced pressure

to give 0.19 g of 5, 6-dinethyl-2-(4-

d) UoroRhiesy) Jndr&yspoetby! LaotadebhYako20gak! Y76CH

12> 4 44 SHF aphenylop . §e9&?§5{?y%o§3%%mw%él)8 gljd;re%li:lrgted

10 isoi ndol - 1-yl ] propanen

S B R ol 4 el o
SR reGileodedBiy RnbiFy Sone b b
15@{1&!6}7& A -2-%- %ot bphengPyeauRdr boxyet hyl -

J.soindolin-1-one [|UPAC nane:

IR 4(GDGhy bphengt 1652626 (2H, m, piperazine), 2.27 (3H,
di met hyl - 3- oxo- 2, 3-di hydro-| Hi soi ndol - 1-yl ] propi oni c

Saci ¥FH3Dhe %r%@udﬁﬂof @h0UHs nenti ied - c$, (COHIB, g2.34-2.42
0.58 mml) was heated under reflux in concentrated

RHdr oohipipera2inaci d2(40 wilH) oder WHght. 2T®1t heH, dd, CH,),
reaction solution was added water, and the

Prafcipidlat ed 2r,yst &l,s weripeaaldiert)ed bys. 4437 i on2H, m,
washed with water, and dried to give 0.15 g of the

diigdre iorgpgund. 7ExamH £ 8d25 CH), 6.88-6.93 (1H, m, PhH),
5, 6-di net hyl - 2- (4-f 1 uor ophenyl ) - 3- (4- nmet hyl - | - pi per azi

mye Qb SEP @P08), 7.35-7.42 (2H, m, PhH), 7.58-7.62 (1H,

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

Example 4

5, 6-dimethyl-2-(4-fluorophenyl)-3-carboxyethylisoindolin-1-

one [IUPAC name: 3—[2—(4-fluorophenyl)—5,6—dimethyl—3—oxo—
2,3—dihydro-lH—isoindol—l—yl]propionic acid]
(4-a) 5,6—dimethyl—2—(4—fluorophenyl)—3—(2-hydroxyéthyl)—
isoindolin-l-one

To a solution of lithium borohydride (80 mg, 3.7 mmol)
in tetrahydrofuran was added with stirring 5,6-dimethyl-2-
(4-fluorophenyl) -3-ethoxycarbonylmethylisoindolin-1l-one
[IUPAC name: ethyl 2-[{2-(4-fluorophenyl)-5,6-dimethyl-3-
0x0-2,3-dihydro-1H~-isoindol-1-yl]acetate] (0.63 g, 1.9
mmol) under ice cooling and stirred at 25°C for 39 hrs. To

the reaction solution was added water, and the precipitated
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42 car bonyl et hyl i soi ndolin-I-one By using

5, 6-di net hyl - 2- (4-f | uor ophenyl’) - 3- car boxy- 05 SEP 2008
et hyl i soi ndol i n-1-one [| UPAC nane:

3-[2-(4-fluorophenyl) -

5, 6- di met hyl - 3- oxo- 2, 3- di hydr &0 H-|30|ndol 1-yl ] propio

nic 5 acid], the t|tIe conpound was obt ai ned accordi ng

to Exanple 3. "H-NWR (CDC13) S 1.64-1.98 (2H, in,
CH2CH2C=0O), 2.10-2.21 (2H, m piperazine), 2.24 (3H
FYNCHS) W§r24cz>lzl‘ﬁqtza+d by, fléntpertapme)wa@@] RigH water,
(2H, in, CHR2CH2C=0O, 2.37 (3H., s, CH3), 10 2.39 (3H,
@lJ@H@d, By04dr3yn'7g(2;}d, {rmvepiqgérlazigne@f 3,4%d3mbbhyl-2-(4-
(2H, in, piperazine), 5.32 (1H, dd, CH), 7.12-7.16

{12 raphenyPhH)3- 72 20y dddkysthy O #sbindd158-7-88e(2H
in, PhFD 7.68 (1H,. s, C7/-H Exanple 6 15 Cbnpounds

13haMR H@Pﬁjﬂ §.and 3. vere @Zﬁa':ﬂed g derwre{ﬂ 3H, s,

S|mlar to those described in Exa

5 S|§P4%)00@3H43 Ta*@ﬂ% | Q sl fBZ dé ‘C":Elg';@mﬁd\i N%s (1H,
. mel tlng poi nt [CD

cféf,ys;t}ﬂl,s 7.12-7.16 (2H, m, PhH), 7.32 (1H, s, Cq-H), 7.52-
7.55 (2H, m, PhH), 7.68 (1H, s, Cy-H)
(4-b) 5,6-dimethyl-2-(4-fluorophenyl)-3-mesyloxyethyl-
isoindolin-1-one

To a solution. of the product of above-mentioned (4-a)
(0.20 g, 0.67 mmol) and triethylamine (0.14 ml, 1;0 mmol)
in dichloromethane was added mesyl chloride (0.06 ml, 0.78
mmol) and stirred at 25°C for 30 minutes. The reaction
solution was washed with water, dried, and the solvent was
distilled away under reduced pressure to give 0.23 g. of
5, 6~dimethyl-2-(4-fluorophenyl)-3-mesyloxyethylisoindolin~
l-one.
YH-NMR (CDCls) &: 2.26-2.45 (2H, m, CH,CH0), 2.38 (3H, s,
CH3), 2.41 (3H, s, CHs), 2.79 (3H, s, CH3SO,), 3.90-4.04 (2H,
m, CHCH:0), 5.29 (1H, dd, CH), 7.14-7.18 (2H, m, PhH),
7.31 (1H, s, Cq-H), 7.51-7.54 (2H, m, PhH), 7.70 (1H, s,
C7 -H) |
(4-c) 5,6-dimethyl-2-(4~fluorophenyl)-3-cyanoethyl-
isoindolin-l-one [IUPAC name: 3-[2-(4-fluorophenyl)-5, 6~

dimethyl-3-0x0-2,3-dihydro~1H-isoindol-1-yl]propanenitrile]
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4, 5- di - CH3 153- 162 (1-hydrochloride salt) F 3

,6-di -CHs 161-168 (1-hydrochloride salt) F 4

,7-di -CH3 160.5-170 F 5 5,7-di - CH3 155- 163 05 SEP 2008
1- hydrochloride salt) F 6 6,7-di-CH3154-162
(1-hydrochloride salt) F 7 54-di-CH3CH2 _a F white
crystals 8 5,6-di-CH30 i F white crystals The NWR

data of each conmpound in Table 1 are shown bel ow

No.1l 1H- NWR (CDC13) S: 2.17-2.25 (2H, m piperazine),

5 2. 2o (3H,86% NEHINol?. SRt #6n(VE HhePiRDRLNEIEf above-
2.44 (1H, 0 5 SEP 2006 44 dd, CH2), 2.47 (3H, s,

k& iored3 (4l) ddo.EBR)y, 301833.@d01 ) 2Ras nadded ﬁotass1um
pi perazine), 3.58-3.76 (2H, m piperazine), 5.78

%%?nf&ﬂ é@ .10- 7 181(§Hmm6l Hﬁﬁd Keggeélﬂndgrckeflux for 4
(X br s, H, 7.56-7.63 (2H, in,

ﬂ:‘é’D 7.0 (Elﬂ'é Ck'eac?cl%7 J)'}pc;?on Hv% (%03) w%ter and

.92-2.23 (4H, in, piperazin

extracted with ethyl acetate. The extract was washed with

2
4
4
(

water, dried and the solvent was distilled away under
reduced pressure to give 0.19 g of 5,6-dimethyl-2-(4-
fluorophenyl)—3—cyanqethylisoindolin—l-one-[IUPAC name: 3-
[2-(4-fluorophenyl) -5, 6-dimethyl-3-ox0-2, 3-dihydro-1H-
isoindol-1l-yllpropanenitrile].
'H-NMR (CDClz) &: 1.77-1.99 (2H, m, CHCH,CN), 2.28-2.41
(2H, m, CHCH,CN), 2.38 (3H, s, CHi), 2.42 (3H, s, CHjy),
5.29 (1H, dd, CH), 7.15-7.20 (2H, m, PhH), 7.26 (1H, s, Cy-
H), 7.50-7.53 (2H, m, PhH), 7.70 (1H, s, C4-H) |
(4-d) : 5,6—dimethyl—2—(4—fluorophenyl)—3—carboxyethyl—
isoindolin-1l-one [IUPAC name: 3-[2-(4-fluorophenyl)-5,6-
dimethyl—3—oxo—2,3—dihydro—1H—isoindol—i—yl]propionic acid]
The product of above-mentioned (4-c) (0.18 g, 0.58
mmol) was heated under reflux in.concentrated hydrochloric
acid (10 ml) overnight. To the reaction solution was added
water, and the precipitated crystals were collected by
filtration, washed with water, and dried to give 0.15 g of
the title compound. |

Example 5

5, 6-dimethyl-2-(4-fluorophenyl) -3~ (4-methyl-l-piperazinyl)-
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2.22 (3H, s, NCH3) , 2.33 (3H, s, CH3) , 2.39 (3H, s

CH3) , 2.64 (1H, dd, CH2), 2.82 (1H, dd, CH2), 05 SEP 2006
3.03-3.25 . (2H, m piperazine), 3.50-3.58 (2H, m

pi perazine), 6.02 (1H, dd, 10 CH), 6.87-6.91 (1H, in,

PhH), 7.30-7.46 (3H m PhH and C6-H), 7.60-7.66 (2H,

in, PhH and C7-H) No. 3 " HNMR .(CDC13) S 2.'01-2.33
(4H |n pi perazine), 2.23 (3H, s, NCH3) , 2.39 (3H,

S, , 2.43 (3H, s, CH3) , 2.65 (1H, dd, CH2),
ea]&;or{fmtmls@ﬂdoﬁl@hs@gg (2H, in, 15 pi perazine),

3.49 60 (2H, in, piperazine), 5.98 (1H dd, CH),

6.87-), 92, g%Hg"B é&@ﬁmeghg%:élkh f%ué? gmggz&i437c%§boxy—

(2H, i'n, PhH), 7.56 (1H, s

éD 1£¥%f%%éil ng1%& %%me 05§£1FLé§—f%uQ£ophenyl -

erazi ne in, pi'pera

1H, .dd,

5(5?5' dl“?%ﬁ)ﬁq%o dlfty éozaﬁf?%am@éy& ~§lyprapsenic

2 er.azi ne 46-3.60 (2H, in i perazi ne
a%’gﬂ "( %qep dﬁl tleyco %37“% W3S (q a%%edpﬁwgrg?m%tel%lxample
d, C6-H), 7.26 (1H, d, C5-H), 7. 33-7. 45 (2H, in, '
3hH), 7.63-7.66 (1H in, PhH) 25 No. 5 i H NMVR (CDC13)

S 2.20-2.25 (2H, in, plpera2|ne) 0 5 SEP 2006 45

' H-NMR 3HDGLs NCEB) 1. ©437. 2841(2@2Hm; nCHpCHLI=<) nep.10-2.21
2.42 (3H, s, CH3) , 2. 4 4 (1H, dd, CH2) , 2.71 (3H,
(@H,CHB) piper®zBn¢llH, 2da4 (GHR) ,s,3.m1=133.,312(2+1,-21217 (2H, m,
pi perazine), 3.64-3.76 (2H, in, piperazine), 5.75
p(ll;jelra(hi,HEOII-D 2.8 .B8P2(IHHm) rr:Hzlem—ziys 0%,72Q87( 143H,s,s, CHs),
C6-H), 7.21 (1H, S, C4-H), 7.34-7.41 (2H, m PhH),
27.339-(BHH2 «(,1KH5) n, 3RITH)-Nw7 6(21)F MR ﬁﬁﬁ@i&hﬁe 3.41-3.56
2.20-2.23 (2H, in, plpera2|ne)
(2H, m, piperazine), 5.32 (lH, dd, CH), 7.12-7.16 (2H, m,

PhH), 7.26 (1H, s, C4-H), 7.55-7.58 (2H, m, PhH), 7.68 (iH,.
s, C4-H)
Example 6

Compounds shown in Table 1 and 2, were obtained in a
manner similar to those described in Example 3 and 5. -

Table 1



2.26 (3H, s, NCH3), 2.36-2.38 (2H, in, piperazine),

2.3.6 (3H, s, CHB) , 2.41 (1H, dd, CH2) , 2.72 (3H05 SEP 2006
, CH3) , 2.87 (1H, dd, 10 CH2),. 3.19-3.30 (2H, m.

pi perazine), 3.63-3.72 (2H, in, piperazine), 5.74

(1H, dd, CH), 6.89-6.94 (1H, 48 PhH), 7.31-7.4.2

(4H m PhH., and C4,5-H), 7.57-7.61 (1H, in, PhH No.

7 "HNWR (CDC13.) S: 1.25 (3H, t, CH2CH3) , 1.29 (3H,

t, CH2CH3), 2.20-2.22 (2H, m piperazine), 2.26 (3H,

s, 15 NCH3), 2.35-2.37 Tableith, piperazine), 2.43

(1H, dd, CH2), 2.72-2.77 (4H, in, CH2CH3) , 2.81 (1H,

dd, CH2)., 3.19-3.31 (2H, in, piperazine), 3.60-3.74

(2H, in, piperazine), 5 77,(1H%dd, CH, 7.11-7.15

(2H, in, PhH), 7.38 (1 c4 i—|), 7.58-7.61 (2H m

PhH), 7.73 (1H, s, C7p£§'§ 'N )—ENI\/R(CDClB) 8:

2.22-2.41 (4H, m. pi : 2.2% (3H, s, NCH3) ,

2.38 (1H, dd, CH2) , 2.8 -~ 3.24-3.34

(2H, in, piperazine), 3.65%3.7 jReFgzi ne)
3.95 (3H, s, OCH3), 3.97 (3H, s, , b, 1 %H dd
CH, 7.12-7.16 (2H, in, PhH), 7.1 (1H :
7.36 (1H, S, C7-H). 7.56-7.60 (2H, in, PhH) o 5 SEP

R

2006—A6tTabte2—60—HBEeN-RE—BEc+—No—FR2—+—retti-hg
poNat (C) 1 \Rt CH2C_ N - CH3 R24- 132 melting point [°C]
1 5—CHs3 —O-F white crystals
. 1563-162
2 45—di—CH
3 :\< (1-hydrochloride salt)
F
. 161-168
3 4,6—di—CH ' '
A QF (1-hydrochloride salt)
4 4,7—di—CHas Q 160.5-170
F
. : 155-163
5 5,7—di—CH
I QF (1-hydrochloride salt)
. 154-162
6 6,7—di—CH
' 3 :F (1-hydrochloride salt)
7 5,6—di—CHsCHz —)-F white crystals
8 5,6—di—CH3O —Q—F white crystals

The NMR data of . each compound in Table 1 are shown
below:
No.l 'H-NMR (CDCl;) &: 2.17-2.25 (2H, m, piperazine),

2.27 (3H, s, NCH3), 2.34-2.40 (2H, m, piperazine), 2.44 (1H,
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O (1-hydrochloride salt) 2 CH CGN N CH2CH2CH3 137-138
0 (1-hydrochloride salt) 3 \-/ CHHC N 79-84 0 \ 4 5 SEP 2006
o Na white crystals 5 CHHC N N 170-170.5 O
(1-hydrochloride salt) 6 CHZC-N-CH3 white crystals
/-\' n0 F7 CHGCN1t-CH3 1414%41.5 0 (1-hydrochl oride
salt) F __q 8 CHRG-N~ white crystals 0 F 9 /-\
CH2C- N - CHZCHZCF3 100.5-128 11 0 (1-hydrochl oride
salt) F 10 /-\ CHIC-N N-n- 06H13 115.5-123.5 0

h h d I 1 119
4 henchon son o, G} 28 MpSn B 103,53

F’ZF!’,StIﬁ‘,l S‘plperaZJ.ne), 3.58-3.76 (2H,m, p:.perazn.ne), 5.78 (1H,

dd, CH), 7.10-7.18 (2H, m, PhH), 7.33 (1H, br d, Cg-H),
7.41 (1H, br s, Cq-H), 7.56-7.63 (2H, m, PhH), 7.79 (1H, d,
Cys —-H) |

No.2 'H-NMR (CDCls) &: 1.92-2.23 (4H, m, piperazine),
2.22 (3H, s, NCHs), 2.33 (3H, s, CHs), 2.39 (3H, s, CHs),
2.64 (lH,. dd, CH?), 2.82 (1H, dd, CHp;), 3.03-3.25 (2H, m,
piperazine_), 3.50-3.58" (2H, m, piperazine), 6.02 (1H, dd,
CH), 6.87-6.91 (l1H, m, PhH), 7.30-7.46 (3H, m, PhH and
C¢-H), 7.60-7.66 (2H, m, PhH and C,-H)

No.3 'H-NMR. .(CDCl;) &: 2.01-2.33 (4H, m, piperazine),
2.23 (3H, s, NCH3), 2.39 (3H, s, CH3), 2.43 (31—1, s, CHj),
2.65 (iH, dd, CHZ); 2.82 (1H, dd, CHz), 3.07-3.27 (2H, m,
piperazine), 3.49-3.60 (2H, m, piperazine), 5.98 (1H, dd,
CH), 6.87-6. 92 (1H, m, PhH), 7.22 (1H, s, Cs-H), 7.34—7:.'45
(2H, m, PhH), 7.56 (1H, s, C;~H), 7.62-7.66 (1, m,” PhH)

No.4 'H-NMR (CDClz) &: 1.98-2.05 (lH, m, piperazine),
2.16-2.35 (3H, m, piperazine), 2.22 (3H, s, NCHi), 2.39 (3H,
s, CH3), 2.63 (1H, dd, CH;), 2.71 (3H, s, CHi), 2.83 (1H, .dd,
CHz2), 3.07-3.27 (2H, m, piperazine), 3.46-3.60 (2H, m,
piperazine), 5.97 (1H, dd, CH), 6.87-6.92 (1H, m, PhH),
7.16 (1K, d, Ce-H), 7.26 (1H, d, Cs-H), 7.33-7.45 (2H, m,
PhH), 7.63-7.66 (1H, m, PhH)

No.5 'H-NMR (CDCls) 8: 2.20-2.25 (2H, m, piperazine),
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O F 13 ~_\ CHZGC-N NN 142.5-144 0 (1-hydrochloride

salt) F 0 5 SEP 2006 47 Table 2 (cont.) No. R2 L 5 SEP 2006
nelting point (C 14 /~ 121-139 uN (1-hydrochlori

salt) OF 15 /-~ CH2C N-CHz--N 108.5-116.5 0
(1-hydrochloride salt) F 16 /45 F CH2C-N NH 174.5-180

O (1-hydrochloride salt) 17/ F CHGN N CH3 146-151

O (1-hydrochloride salt) 18 F CH2CH2C-N N CH3 185- 193

p (1-hydrochloride salt) n 19/ F CH4 ; J -CH3 white

Zryst ads, 20 NcE3CHaC3T¢£}££}$2A58m15§1§e9az1ne 2.42 (3H,
159.5-164.5 21/ F CH
s, CH3), 2.44 (1H, dd, CHz), 2.71 (3H, s, CH;), 2.88 (lH, dd,
CHz), 3. 21 3.31 (2H, m, piperazine), 3.64-3.76 (2H, m,
piperazine), 5.75 (1H, dd, CH), .6.88-6.92 (1H, m, PhH),
7.07 (1H, s, C¢-H), 7.21 (1lH, s, C4-H), 7.34-7.41 (2H, m,
PhH), 7.59-7.62 (1lH, m, PhH)

No.6 *H-NMR (CDCl3) &: 2.20-2.23 (2H, m, piperazine),
2.26 (3H, s, NCH3), 2.36-2.38 (2H, m, piperazine), 2.36 (3H,
s, CH3), 2.41 (1H, dd, CHz), 2.72 (3H, s, CHs;), 2.87 (1H, dd,
CHz), 3.19-3.30 (2H, m, piperazine), 3.63-3.72 (2H, m,
piperazine), 5.74 (1H, dd, CH), 6.89-6.94 (1H, m, PhH),
7.31-7.42. (4H, m, PhH. and C4,s5-H), 7.57-7.61 (1H, m, PhH)

No.7 'H-NMR (CDCl;) &: 1.25 (3H, t, CH,CHj), 1.29 (3H,
t, CHxCHs), 2.20-2.22 (2H, m, piperazine), 2.26 (3H, s,
NCH3), 2.35-2.37 (2H, m, piperazine), 2.43 (1H, dd,-CHﬁ,
2.72-2.77 (4H, m, CHpCH3), 2.81 (1H, dd, CH,), 3.19-3.31 (2H,
m, piperazine), 3.60-3.74 (2H, m, piperazine), 5.77 (1LH, dd,
CH), 7.11-7.15 (2H, m, PhH), 7.38 (1H, s, C,-H), 7.58-7.61
(2H, m, PhH), 7.73 (1H, s, C,;-H)

No.8 'H-NMR (CDCl;) &: 2.22-2.41 (4H, m, piperazine),
2.26 (3H, s, NCH3;), 2.38 (1H, dd, CHy), 2.85 (1H, dd, CH,),
3.24-3.34 (2H, m, piperazine), 3.65-3.73 (2H, m,
piperazine), 3.95 (3H, s, OCHs), 3.97 (3H, s, OCHy), 5.71
(1H, dd, CH), 7.12-7.16 (2H, m, PhH), 7.15 (1H, s, C,;-H),

7.36 (1H, s, C;-H), 7.56-7.60 (2H, m, PhH)



.C,v 0 (1-hydrochloride salt) 22 <D -F CH2CG-NN i /

189-192 p N N 23/ F CH2G N N-< 207-207.5 0 v N 245 SEP 2006

/| FCHGCNNCHZ / \ 156.5-160 0 (1-hydrochloride

salt)

25 F CHZO NNNI

(1- hyd152- 157. 5

rochl ori de

salt) 11 NHCHZCHZN(CH3)2 26 /46 CH2 white crystals O
N 27 F CH2CG-NH-{ 247.5-250 0 S F 28 CH2C N _CH3

145-146 0 (1-hydrochloride salt)
1-CH3 138-144.5 0 "--

F 29 /-~ CH2C-N

(1-hydrochloride salt) C1 15
SEP 2006 48 Table 2 (cont )Tdde 2Rz L nelting point

(O 0
H,C
N""'Rz
H,C
L
No. R2 L melting point (°C)
1 _4<:> aneN N-cH, 124-132
&\ (1-hydrochloride salt)
™\
2 _Q CH,C-N  N-CH,CH,CH; 137-138
| g (1-hydrochloride salt)
3 _@ CHzg_N\__/N 79-84
7\
4 —@ CHzg‘N\_,N white crystals
5 _@ aoy W 170-170.5
& (1-hydrochloride salt)
M\
6 _Q CHZ'(C')_N\—/N-CHJ white crystals
F
I\ 141-141.5
7 CH,C-N  N-CH. :
/\:\< s (1-hydrochioride salt)
F
\
8 —Q CHzg-N\_/N white crystals
F
9 CHZ'C'_N/_\N_CHZCHZCFJ 100.5-128
5 (1-hydrochloride salt)
F
™\ ' 1156.5-123.5
10 CH,C-N  N—n-
_Q Zg) AT mCets (1-hydrochioride salt)
F
" o N-CH—4<:: 112.5-119
—QF 25 2 (1-hydrochioride salt)
™\
12 —Q CHzg—N\_/N white crystals
F
1 cazlc—N/_\N 142.5-144
5 (1-hydrochloride salt)
F



30 a CHHG-N 1-CH3 201.5-208.5 0 ~--~ (1-hydrochloride

salt) 31 CH2C-N 1-GH3 105-105.5 0 v (1-hydrochlori
salt) Br 32 /-\ CHCN1t-CH3 174.5-183 O

(1- hydrochl ori de salt)
~--~ (1-hydrochl oride salt)
164.5-166.5 0 \.
CH C NN 156-161

(1- hydrochl ori de salt)
CE QO 3Tadbee YdodhzC- N N-CH 163. 5- 167

H3C 33 CH C

ND.O 3 (1-Imydrochl oride salt) (37 /-\ CF3 CH2m§ﬁng frfi3c)

1/14 \ CH2 18‘}!301—(;9
s @
:
© (s
Ty
18 —Q—F
o —C)r
2 ()
2 ()
2w ()
2 < hr
5 ()
s <)
g )
, @"
:
s

Q

y€K oc ride salt)

91‘?@_/

VA
CH2C'_ N N— CHZ _O
1] ./

)

CHC-N  NH
o

™\
CHC-N  N-CHj
0 \—

_(:[{3

CI‘IzCH:z C-N
O N/

VR

CHzc-N N— CH3
O

CHzg‘N N- CH2c1'13
0 -

'
engerComen)
O

CHZC—-ND—ND

CH, G- NHCH,CH,N(CH;),
0
N
CHye-NH~ )
0 §
/N
CHZIC'N N"CH3 -
c') N/

CHzp‘N N- CH3
o

CH32 3139
(1-hydrochioride salt)

108.5-116.5
(1-hydrochloride salt)

174.5-180
(1-hydrochioride salt)

146-151
(1-hydrochloride salt)

185-193
(1-hydrochloride salt)

white crystals

158-158.5

159.5-164.5
(1-hydrochloride salt)

189-182

207-207.5

156.5-160
(1-hydrochioride salt)

162-157.5
(1-hydrochloride salt)

white crystals

247.5-250

145-146
(1-hydrochloride salt)

138-144.5
(1-hydrochloride salt)

6'S SEP 2008

N-CH3 136-141.5 0
CH34B4 /| \ CH G N CK3
CF3 35 /-\



40 CH2C- N-CH3 140-146 O ~--~ (1-hydrochloride salt)

OCH3 41 Cfi2C_ NN 146-151 (1-hydrochloride saIt)lSO.SEP 2006
OCH3 42 oCH3 CH2C N-CH3 226.5 (deconposed) 0 "--~
(1-hydrochl oride salt) n 43 OCH3 CHZC LN-(” )

150-151 0 v (1-hydrochloride sal 48 44 ZCH3 CH2C-N

N-CH3 141 146.5 OCH | (1- R hi oride salt) ~(45) /\\

N5 SEP 2008 49 Tabl e 2 (cont.) No. R2 L mshteltlngpomt c)

poi nt CC) 46 OCF3 CH20 N [_C-Z 257-258.5 47 1= SCH

@Gpl2C- N &@_@9 226 &HQ:N‘l ey dr ochl ori de s &01.5-208.8
CH2C-N i - 172-175.5 ® ~~=~ ( 1- hydr ochl or i (déydradhicyide salt)

NG2 49 CH 20 N- N175181

31 ac-N  N-CH, 105-105.5
0o — (1-hydrochloride salit)
Br
32 cne-N  N-CHy 174.5-183
o (1-hydrochloride salt)
HC
33 N N-cH, 136-141.5
o (1-hydrochloride sait)
CH, .-
34 ancN  N-CH, 164.5-166.5
0o (1-hydrochloride salt)
\
35 ‘Q Cﬂzg—NuN 156-161
CF3
36 - —@—ca N N-cH 163.5-167
3 ¥ ’ (1-hydrochloride salt)
37 _@_CF ce-N  N-cH 1259.5-261.5
3, 2 : (1-hydrochloride salt)
38 cH, ane-N | N-cr - 163.5-164
(1-hydrochloride salt)
CH;
Hs ™\
39 _Q CEpC-N_ N-CH 169.5-170
CH,
40 CHzg'N N- CH3 1 40-146
, (1-hydrochloride salt)
OCH,
/T 146-151
41 CH,C-N —<:>
_QOCH 2NN (1-hydrochioride salt)
3
42 < > OCH aLc-N  N-CH 226.5 (decomposed)
’ s ’ (1-hydrochloride salt)
| cc-N N 150-151
OCH; o (1-hydrochioride salf)
. \
44 CH,G-N  N-CH 141-146.5
—O—OCHzCHs N ? (1-hydrochioride salt)
45 90.5-98

(=)

(1-hydrochioride salt)



20 (1-hydrochl oride salt) _
194.5-195.5 0 ~--~ (1-hydrochl ori de salt)

CH2C-N-- 7 183.5-184 0 (1-hydrochloride salt) 52

NO2 50 /

~ N02 CH2C-N N- CH3
51 O NP5 SEP 2006

CH2CG-N N-CH 158.5-.162.5 0 3 (1-hydrochloride salt)
N(CH3) 2 53 CH2C- N-- 157-158 0 fdl-hydrochl oride salt)
N(CH3)2 54 / _\ N(CH3)2 CH2C-N T--N 197.5-203 0
(1-hydrochloride salt) 712bie@eéatN N CH3 126-126.5 0

(I)H{CHS ob CHZC~ NN

4, 0-0/4

-Q
=N

A\
CI‘IZI(F_ N\__/N_ n -C6H1 3
0]

(1- hydroghl oride salt)
Noi1 (1_hy§?nr~hlnrir{p salt) (&) oopaHz 0 OMEMsepst (57
CH2C 156.5-168 O g—~--~ (1-hydrochl oride salt)
4658 0 OGHIXC- N VHRNNI4B-E6 O 0 ~--~ v 257-258.5
1- hydrochl ori de salt)® 59 N cH20-N N-CH3 138-145
y
' _ /\
<:> SCH; 25 — : (1-hydrochloride salt)
48 _Q cc N-ca, 172-175.5
0 — (1-hydrochloride salt)
NO,
49 _Q CHzC—N/_-\N 175-181
8 (1-hydrochloride salt)
NO,
50 N ey Nech 194.5-195.5
<:> © i ’ (1-hydrochioride salt)
\
51 a ane-N N 183.5-184
NG, 26 —/ ~ (1-hydrochioride salt)
5 ancN N-cii 158.5-162.5
- (1-hydrochloride salt)
. N(CHz),
53 ae-N N 157-158
: b (1-hydrochioride salt)
N(CHz),
M\
54 | ane-N N 197.5-203
<:> N(CHs), & (1-hydrochioride salt)
55 Q I\ 126-126.5
OCH - CHZg N_ N-CHs (1-hydrochloride salt)
203
O .
56 _ CHZC_NF‘\N_< 74.5-82
(=) OCH,CH; i (1-hydrochloride salt)
O
57 OCH,CH, ane-N  N-CH 156.5-168
D \<0 o (1-hydrochloride salt)
OCH,CH; /\
58 —< >——< CH,C-N N 145-146
0 N (1-hydrochioride salt)
% N N
59 —Q Cﬂzg N_NCHs 138-145
60 150-161

(1-hydrochloride salt)



60 /- CH2C-N N-n-C6H13 150-161 N O °

(1- hydrochloride salt) 0 5 SEP 2006 50 Table 2
61 CH2C-N 1-n-gH, 7
n 62 NOC white

(cont.) No. R2 L nelting point (C)
148.5-149 N O (1-hydrochloride salt)

crystals 63 CHC N1-0 170.5-179°N O (1-hydrochloride
salt) H3C n 64 1v CH2oThbleM (coMphte crystals 65

NECHCH2C- No L

-~ 198-210.5 3 p ((1-hydrochroride sal réigt ?08]

ZC N-180.5.185 CHIL -0 NG " --i (1-hvdr olHt9e P

salt) CH2C-N N-CH2~ 16%:165.5 N | (1-h
alt) —€8» cHec N GEfNo Ngelébs. 5 N 0O
(1-hydrochl oride salt) © 69 CH2C-NH NVe2 de

N O (1-hydrochloride salt)~70 N2o NH /_
671 mze@% N N-CH 18SHE=NO1N
= 0

I\

63 —@ N N—<:>
/I \

e Y a0

. =N o

I\
85 _G_C’Cﬂa N _ N
i 5
/N
6 — anc-N N
=N I

\
67 a) CHzﬁ?—N\__/N—CHZ—C
=N 0
\
« <  apOweO
T ey i
69 — arye-Ni—_ )N,
. =N O
70 7\ CHZE—NH 7N
N i .
N
71 7 CI{Zg—I\I\_/N—CH3
N / \
72 7 N CHC-N N
= o
N Y\
7R - -
73 —C ) CH,C-N  N~-CH,
=N 6 —/
N CH,C-N N
74 —</:‘> N

O g
0]

%

nydrogh ghige
copEeerigs sat

white crystals

‘white crystals

170.5-179
(1-hydrochloride salt)

white crystals

198-210.5
(1-hydrochloride salt)

180.5-185
(1-hydrochloride salt)

161-165.5
(1-hydrochloride salt)

180-184.5
(1-hydrochloride salt)

decomposed 85
(1-hydrochioride salt)

white crystals

.183.5-191.5
(1-hydrochloride salt)

178-180.5
(1-hydrochloride salt)

217.5-221.5

174.5-176
(1-hydrochioride salt)

white crystals

white crystals.

05 SEP 2006



O (1-hydrochloride salt) 72 CHHC-N N--0 178-180.5 p

'--/ (1-hydrochloride salt) N 73 CH2G-N 1 -Q(3 05 SEP 2006
217.5-221.5 NO 74 N CH2G-N NK 174.5-176 N O
(1-hydrochloride salt) 75 ---0 CHzOC OH white

crystals -0 76z0 -3 white crystals. 0 5 SEP 2006 51

Table 2 (cont. Na. R2 L i oint (C 197- 201
( ) - 15Bkb! Qg PO Nt (C) 4

77 CHTNINEHS \J. IIyUI e—Ssart)—uv 7

Nerpo- oH 18%-118 11 79\ / g lCH2CG- NN 174- 177nert'Dga@ntot°CJ

\ F CH2 64-68 0 11 OCHZCH3 81 F CHZC-N~-7 _ f-OOOH

418, 510 Wl . 197-201
@ CHzg N\__/N CHs (1-hydrochioride salt)

@o

78 CH,C-OH 116-118
0O
& _Q‘F CHZ%"{ > 174-177
(6]
80 —©_ CH,C :
F -Nc>—< -
: 2(") OCH,CH, 64-68
81 —O—p ,CHZEI:-NQ-COOH 118.5-122.5
0
I\
82 —CHZ—Q—F e 134-137
N\
83 —Q N N-CH, 213-218
0 4
. OH
84 __Q_ : N - -
oH crg-N_N-cib 210.5-212.5
85 _ N "
| —Q g _ et 182-190
COOH
86 Cic-N  N-CH 172175
26 / 3
o5 —\
87 N W 5
_@,o crg-N_-cr 157.5-160.5
VA
88 CHZQ-NuN- CH3 1 38-1 41
(6]
CO,CH,
/I
89 _Q CHyC-N_ N-CH, 81-84
0 N/
CO,CH(CH,),
: /N
%0 —Q Crg-N_ -t 81-84
O
N\
CH,C-N N-CH
of _Q B 64-67
COZCHZ—Q'V
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082 -CH2 /_\ F CH2G- N-CH3 134-137 0 83 CH2C N-CRR oy yoo
213-218 0 OH 84 OH CH2G-N-CH3 210.5-212.5 0 85
CH2C-N 1-CH3 182-190 0 COOH 86 CH2C-N N-CH3 172- 175

OO 87/ \ 0 Cll -CH3 157.5-160.5 0 88 CH2G- N N CH3
138-141 _ Q CORCH3 O 89 CH2C K ~N- CH3 81- 84

CORCH(CH3)2 0 90 CH2C-N N-CH3 81-84 /-\ 0 u C02 91

/-\ CH2C-N-CH3 64-67 CORCH2 /-\ 0 0 5 SEP 2006 52

Example 7
5, 6-dimethyl-~3-carboxymethyl-2- (3-pyridyl)isoindolin-1-one
[IUPAC name: 2-[5,6-dimethyl~-3-0x0-2-(3-pyridinyl) -2, 3~
dihydro-1H-isoindol-l-yllacetic acid]
(7-a) 5,6-dimethyl-2-(3-pyridyl)isoindolin-1,3~dione
4,5-dimethylphthalic anhydride (2.0 g, 11 mmol) and 3-
aminopyridine (1.0 g, 11 mmol) were heated under reflux in
acetic acid (30 ml) for 1.5 hrs. After standing to cool,
water was added thereto, the precipitated crystals were
collected by filtration, washed with water, followed by
drying to give 2.3 g of 5,6-dimethyl-2~(3-
pyridyl)isoindolin-1, 3-dione.

'H-NMR (CDCls) &: 2.46 (6H, s, CHs), 7.44 (lH, dd, PyH),

~7.73 (2H, s, C4,7-H), 7.83 (1H, ddd, PyH), 8.62 (1H, dd,

PyH), 8.78 (1H, d, PyH)
(7-b) 5,6-dimethyl-3-hydroxy-2-(3-pyridyl)isoindolin-1l-one
The product of above-mentioned (7-a) .(0.50 g, 2.0
mmol) was suspended in methanol (10 ml) and tetrahydrofuran
(10 ml), and sodium borohydride (75 mg, 2.0 mmol) was added
by portions thereto with stirring under ice cooling,
followed by stirring at the same temperature for 30 minutes.
To the reaction solution was added water, and the
precipitated crystals were collected by filtration, washed

with water, followed by drying to give 0.40 g of 5,6~

dimethyl-3-hydroxy-2-(3-pyridyl)isoindolin-1l-one.



Exanple 7 5, 6-dinethyl-3-carboxynethyl-2- (3-pyridyl)

i soi ndolin-I-one [IUPAC name: 2- [5, 05 SEP 2008
6- di met hyl - 3-oxo0-2- (3-pyridinyl) -2, 3-
dihydro-lF+isoindo|-1-y|]acetg§ acid] 5 (7-a)

5, 6-di et hyl - 2- (3-pyridyl)isoi'ndol i n-1, 3-di one

4, 5-di net hyl pht hal i ¢ anhydride (2.0 g, 11 mml) and 3-
aninopyridine (1.0 g, 11 nmmol) were heated under

reflu cet.i Ci (30 m) for_ 1.5 hrs. After .

(e e L o R MR T oo~ (epves ayl) -
.pre |tated crystals were 10 collected by filtration,
Rl R L e TURA GVARE Dyl | ol 3 of e B g -oxo-
of 5, 6- dlnethyl 2-(3- pyridyl)isoindolin-1, 3-dione.

2T H3NIR TCOOY ) 2- 246 1B Y &y 0 -(OHB) 1 So i q i+, — it a gyt e ]

7.73 (2H, s, C4,7-H), 7.83 (1H, ddd, PyH), 8.62 (1H,

dd, The PPHPﬂU@I78ObIHindd Py: H) tﬁeb)aﬁove-mentioned (7-b)
6- di net hyl - 3- hydroxy-2- (3-pyridyl) isoindolin- 1 -one

(Thé Opr geluct . 6f mbole- remd i ofetrfdetthoX Pndth@ler?s Xt riphenyl-
mmol ) was suspended in nethanol (10 m) and

phespabydnef @66 (¢0. ol p, mad )soskhsimmbatelydhnicde &Xlux in
ng., 2.0 mmol) was added 20 by portions thereto with

£8lueheNg 16NdAN GRIGOQH NG (?o:{ A driVshdWe SEdF 14 NY BEs. The

the sane tenperature for 30 mnutes. To the reaction

rEQEHEbﬁné%¥%E¥BH*k¥@t€5ncé§gFEE@d %Eﬁgkmﬁgﬂ vm ([pressure,

crystals were collected by tration

aﬁ@t%%eff%éﬁ&@g Q&sdfx%gggﬁg%gﬁy)sglégag h é&o&gk%graphy

di nmet hyl ydr oxy- 2 i Sol nd |n one

ghgggfﬁgg 52 a(é:t t?)?ycar bonyf methyFo2- Ly Pidyiyg of 56-

dimethyl-3-ethoxycarbonylmethyl-2-(3-pyridyl)isoindolin-1~
one [TUPAC name: ethyl 2-[5,6-dimethyl-3-ox0-2- (3-
"pyridinyl)-2,3-dihydro-1H-isoindol-1-yllacetate].
'H-NMR (CDCl;) &: 1.19 (3H, t, CH,CHs), 2.37 (3H, s, CHj),
2.39 (3H, s, CH3), 2.54 (1H, dd, CHy), 2.91 (1H, dd, CH,),
4.03-4.15 (2H, m, CH.CH3), 5.58 (1H, dd, CH), 7.30 (1lH, s,
C;-H), 7.40 (1H, dd, PyH), 7.69 (lH, s, Cs-H), 8.10 (1H,
ddd, PyH), 8.48 (1H, dd, PyH), 8.79 (1lH, d, PyH)
(7-d) 5,6—dimethyl—3—carboxymethyl—2—(3¥pyridyl)isoindolin—
l-one [IUPAC name: 2-[5,6~dimethyl-3-oxo-2-(3-pyridinyl)-
2,3-dihydro-1H-isoindol-1-yljacetic acid]

The product obtained in the above-mentioned (7-c)
(0.20 g, 0.59 mmol) was stirred with heating in methanol
(1.5 ml) and 15% agqueous solution of potassium carbonate

(0.46 ml) at 75°C for 4 hrs. The reactiqn solution was
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I soi ndol i n-1-one [IUPAC nane: et hyl

2-[5, 6-di net hyl - 3- oxo- SEP 2006
2-(3-pyridinyI)-2,3-dihydro-ll—l—isoindoI-1-y|]acetat0es]sE

The product obtained in the aggve-nentioned (7-b) 5

(0.40 g, 1.6 nmol) and

(car boet hoxynet hyl ene) tri phenyl - phosphorane (0.66 g, .

1.9 mmol) was heated under ref lux in toluene (10.nl)
under an argon atnosphere for 4.0 hrs. The reaction
CEBEEREGH HRES UTGIRo AT (RIS kiRl prasures agded to
the residue was purified by silica. gel chromatography

the resisiiss dohlowadtvhexmeting twitgh vdietiayl geldier. The
5, 6-

weitest A ySr ewhsx yeaddoaginethith 2 cpBopyrtirdyler suydmothloric
n-1- one [| UPAC nane: et hyl

agifds, . 6ndi nehbyl pBeoipilat8d crystals were collected by
pyri dinyl)-2, 3-di hydro- 1Hi soi ndol - 1-yl ] acetate]. 1

i NYRt(ORCCH)sHiEd lwibh( @Htelr, GRABIed 2bP7deItngS.to give
CH3), 15 2.39 (3H, s, CH3), 2.54 (1H, dd, CH2), 2.91

0(1bl gddsr €HR) titdDZTdhpburdH m CH2CH3), 5.58 (1H,

dd, CH), 7."30 (1H, Sr C7-H), 7.40 (1H, dd, PyH)

BB Ubn@, O3 2 840 (BMH s A€, FY M2 5 4336 1H

fioBRg( LIt 8.3754?1H,2d?4[Py(3 ,(7s_,d)g:H3W 2.3 483f1Hs, cuy,
2568- diiet Iyl - 3-gar b t - 2443- b dylc) ig30i li

36 1?{one LD ATDOXYEFP byii; 2a63- By, dYle) ig301 401 idy, cmy,

7518 4Ty ars. T Fa, maore g Sk P o] - She Hhodic: )
oo 8 1 L8 ST R T L el S S,

Wwds Stirred n t

. 159 luti f t ' bonate 25
2087 40 20 Pt TFacHor 4 ) Tho reacti on sol uti on vas
0

5 SEP 2006 54 concentrated under reduced pressure,

EXAEPwAt 8r was added to the residue. followed by

extracting with diethyl ether. The
5, 6~-dimethyl-3-propoxycarbonylmethyl~2- (3-pyridyl)- -

isoindolin-l-one [IUPAC name: propyl 2-[5,6-dimethyl-3-oxo-
2-(3-pyridinyl) -2, 3-dihydro-1H-isoindol-1-yl]acetate]

To a solution of 5,6—dimethyl—3-carbogymethyl-2—(3— :
pyridyl)isoindolin-l-one [IUPAC name: 2-[5,6-dimethyl-3-
oxo-2-(3-pyridinyl) -2, 3-dihydro-1H~-isoindol-1l-yl]lacetic
acid] (74 mg, 0.25 mmol), n-propyl alcohol (16 mg, 0.27
mmol) and 4-dimethylaminopyridine (3 mg, 0.025 mmol) in
dichloromethane was added l-ethyl-3-(3-dimethylamino-
propyl)carbodiimide hydrochloride (53 mg, 0.27 mmol) at 5°C
and the temperature was raised to 25°C over a period of 1.5
hrs. The reaction solution was concentrated under reduced

pressure, and water was added to the residue, followed by
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wat er | ayer was made acid with concentrated

hydrochloric acid, and the precipitated crystals were
collected by 5 filtration, washed with water, fol | ovi SEP 2006
by drying to give 0.12 g of the title conpound 1

H NMR (CDC13 ) 6: 2.34 (3H, sP2CH3) , 2.36 (3H, s,

CH3) , 2.61 (1H, dd, CH2), 2.87 (1H, dd, CH2), 5.69

(1H, dd, CH), 7 49 (1H S, C7-H), 7.50 (1H, dd, PyH),

7.58 (1H, s, C4 -H , 10 8.02 (1H, br dd, PyH), 8.44
Aagiing, Wll) etthgl qaatate. HBhe, onQa@:lc(layebrWS$
COOH) . Exanpl e. 8

w5, shedi mﬁ@l%mmmmwlmm-m@rmmaugl 3elution,
i soi ndol i n-1-one [IUPAC nane: propyl

rdce sG-idiednt wdted=,0xdxrildd, and concentrated under reduced
2-(3-pyridinyl)-2,3.-di hydro-1Hi soi ndol -1-yl ] acet at e]
ptessuzel td eivef B Gnglidetind -Brees booypathyl - 2- (3-
pyridyl)isoi ndolin-I-one [IUPAC nane:

12r-INmi6-(@praLhyls:3-0.88 (3H, t
0XO0- 2- (3 py%pdlnyl) 2, 3 di'hy dro fﬁﬁfgg?ndo} ?ace?eXtet

25 I3l coh 16

G5 *%]m%zf VI dFTerFE31a”m2ﬁ§85¥. e (3@( FBy (1
n han s added

1- t P £ 3 ( dlmet’hy%laf'nﬁg\-l\ﬁa rgpgg)cargod| i Jy  CH2CHoCH3),

5h35(éf o((i ordade ééy? k¢ (3216) iz%némo)v rierl o‘g) Pﬁ'ﬁ gid, PyH),

npera ure ‘was raise

ucegeZEegréégﬂWZ%‘;kh 'eﬁ*%ﬁg%ia% gt$04#h Ih, dq, PYH),

, followed by a 5 SEP 2006 55 extracting with
Be?%yﬂ%gcegatéléghe organic layer was wasShed with

sat urat ed aqueous sodi um bi carbonat e sol uti on,
GE®P¢8siPvel y water, dried, and concentrated under

reduced
The compounds shown in Table 3 were obtained according .

to Example 8.



pressure to give 34 ng of the title conpound. 5 1H NWR
(CDC13 ) b: 0.88 (3H, t, CH2CHZCH3) , 1.58 '(2H,
sextet, CH2CHZCH3) , 2.37 (3H, s, CH3) , 2.39 . (3H®S5 SEP 2006
s, CH3) , 2.55 (1H, dd, CH2) , 2.93 (1H, dd, CH2) ,
3.94 -4. 06 (2H, m CHCH2CH®6, 5.58 (1H dd, CH),
7.30 (1H, S, C7-H), 7.40 (1H,. dd, PyH), -7.69 (1H S,
C4-H), 8.10 (1H, ddd, PyH), 8.48 (1H, dd, PyH), 10
8.79 (1H, d, PyH) Exanple 9 The conpounds shown in
Tabl e 3 were obtained accordi ngble 8 Exanple 8. S 5 SEP
2006 56. Table 3 0 H3C/ NR ~HBC L No. RL
nelting point [C] 1 ZN(CH3) 2 230-232 0

(1- hydrochl ori de salt)

(- N CH3 173.5-174 0
3 g CH2CO-CN-CH3 81-81.5 NycR,ochl ori de salt)

4 CH2C-OCH it 2CH3 whi g Cr 5 0
L
No. R2 L melting point [°C]
1 —Q CHyC~OCH,CHN(CH), ' 230-232
0O (1-hydrochloride salt)
2 —) cye-0— H—cu, - 173.5-174
5 =N _
3 _Q“F c:1-129—0—<___/\N—CH3 81815
: 0 (1-hydrochloride satt)
4 ~Q CH2g'OCHZCH3 white crystals

Cﬂzg‘ OCE,CH, 170-171.5

(1-hydrochloride salt)

6 _Q CH,C- OCH,CH; 209-210.5
0]

NHCH,

7 CH, G- OCH,CH; white crystals
NCH), ° a

8 — Snawy,  CHEOCHCH, - 154.5-158

9 Cﬂzg‘ OCH,CH; | white crystals
CH;N(CHs),

10 CHzg- OCH,CHj, white crystals
CH;N(@-C;Hy),

11 —(/t\> CH, G~ OCH, CH; 93.5-101

N= 0

12 _Q CHz(,ﬁ):—OH white crystals



NH2 5 NH2 zo 0 2Q13 170-171.5 6 CH2C OCH2CHS.
209-210.5 o (1-hydrochloride salt) NHCH3 CH2C oCHZCI—BB
white crystals 7 /_\ 0 N(CH3)2 8 N(CH3)2 CH2o 5 SEP 2006
OCH2CH3 154.5-158 9 CH20 C,,-OCH2CH3 white crystals
CH2N(CH3)2 /-\ 0 10 CH C OCHZCH35whi te crystals
CH2N(n-C3H7)2 11 / CH2C- OCH2CH3 93.5-101 " N- 0 12 N
CH20 OH white crystals 0 5 SEP 2006 57 Table 3
(cont.) No. R2 L nmelting point [C] 13 ON CH2C- OCH
: : l 8@t)salt) 14 N CHPQMD-
NOCH2 H3 18%.5-126.5 H3C 115 CH2C- OCH2CH3 141.rheitirgpointN°C]

()

U

13 7 N\ CHZQ‘OCH3 162.5-169.5
=N o} (1-hydrochloride salt)
14 & CH- OCH,CH 125.5-126.5

=N
HC :
15 _® cazg—ocazc;g 141.5-145
=N

1 6 7 N OCH3 CHZ'C'_' OC.HzCH3 124'1 245
=N (0]
17 7 Y-a CH, ¢~ OCH,CH; | 140-142
=N @] -
18 —cu— 1: ng'omzms white crystals
19 d 1}1 CHz,cC,)'OCHzCHzCPls ~ white crystals
20 7 N CH, ¢~ OCH,CH,CF3 140.5-143
(-) -\ o '
21 7\ CHp(—OCH,CH=CH, 129.5-133.5
(—) =N 0 . '
- A CH,C—OCH(CH), 141-143
=N 0 '
03 4 I: CHy - OCH;CHy CHy CH 116.5-117.5
24 7R\ CH,C~ OCH,CH,CH=CH,
<) N P) 134.5-135.5
26 7 CH,C~ OCH, CH; 0CH, 128.5-130.5
(—) =N 0 :
26 /A CH,C~ OCH, CH,SCH, ' 124-124.5
(—) =N o}
07 /_ ; CHZg-OCHZCH(CI{3)2 130-131



16 /- \ OCH3 CH G OCH2CH3 124-124.5 NO 17 /- \ C
CH2C 11 - OCH2CH3 140-142 N O 18 CHC-OCHCH -CHzZ [/ _ I\b
ZO 2 3-white crystals 19 CH2C 2CH2CH3 white crysta §SEP 2006
N O 20 N GHZO OCHZCHzZCF3 140.5-143 21 / \
CH2C- OCH2CH=CH2 129.5-133.5 (-) 9822 CH20O OCH(CH3) 2
141-143 N 23 /- \ CH2C OCH2CH2CH2cH3 116.5-117.5 N O
24 CH2C- OCH2CH2CH=CH2 134.5-135.5 (-) N O 25 /_\
CH2C OCH2CH2OCH3 () N ,0O_128.5-130.5 26 /- \
- led (conty N Q 1

NOCH2CH( CHBh 130-131 27 /L N CH20 0 5 SEP 200helting point [°C]

2_8_3 7\ CH, ¢~ OCH,C~CHy 138.5-140
(=) =N 0 g '
2_9 7\ C['Iz%‘O(CthCHg 111-115
(=) =N o}
?_JEJ 7 \ CH, &~ OCH, CH,CH(CH;), 129.5-130
(=) =N 0 : '
31 2 CH, (-~ OCH, CH,N(CH; ), 113-114
=N o)
32 7\ CH,C—OCH,CHCH,CH:
2413
3 3 T G, 126-127.5
:-'3_3 7\ CI{2I(|:—OCH2C(CH3)3 148.5-149
(=) =N o} '
34
_ 7 N\ C['IzC‘O(Csza‘h 108-110
(—) =N 0
3
35 a CHy 0~ O(CHL,);CHICHy), 134.5-135.5
(=) -\ 5 S
36 —
o /_ A\ CH,C—OCH,CH(CH,CH, ), 114.5-116.5
N o
37 7\ CH,CH, ¢~ OCH,CH, 118-121
=N (8]
38 7N\ CHZCHZIQ—OCHZCI'QCHs 114.5-116
=N 0
39 7\ CH,CHy (-~ OCH,CH,CH,CH, 85-87.5
=N 0 '
40 7R\
CH,C-0
s 2 i - 187.5-191
41
4 /N ane-0—~ ) 169-169.5
(—) =N 0
42 7\ O—C
CH,C- o)
e ) 2(“) 159.5-160



58 Table 3 (cont.) No. R L nelting point [C] 28 N 20
OCHz1CH3 138.5-140 .11 z 29 /- \ CHzC-Q(CH z) aCH3
111-115 N O 30 ON CH2C- OCH2CH2CH(CH3)2 (-) O
129.5-130 31 N CH20 OCH2CH2N(CH3) 2 113-114 32 /-
CH2C- OCH2CHCH2CH3 (-~ N O CH3 12e~127.5 33 /- \
CH2C- OCH2C(CH 0 3)3 148.5-149 34 CHzC-Q(CHz) sCH 3
108-110 N O 35 0-,\, CH C o(CH2~c(CH3h o 134.5-135.5
36 CH2C-OCH2CH(CH2CH3)2 ( L o 114.5-116.5 37

\.s SEP 2006

a HaVea Na l- -..-n. N

N9-4, 5- 116 RN 0 39 N CH2CHRO CIZHZCHZCHZCI—B 85 l&é’ltl@pomt[C]

43
= —@ c:H2c—OCHZ—<:> 141-141.5
(=) " 0
44
. B cazc—o—Q 165.5-166
(=) =N o)
N 0
46
1€ /N ane-0— H—cn, 162.5-163.5
(-) N o
47
(=) 7N c1<129—0—<;>—ocpx3 143-144
N I
48
48 /N CHzc-O_©—< 201.5-202
(=) N g
H;CO
49
e / CHzC"O“Q 160-160.5
N 0
H;CO
50 7
e B Cﬂzg_ 200.5-202
51
1 & CH,C— CH, 141.5-148.5
(—) N S
H,CO
52
e /_ \ CHyC= CH,CH=CH, 140.5-141.5
(=) N o}
H,CO
CH,
53 .
> 7 N CH,C~ 128-141.5
(—) =N 5
54 7\ CH,C—0
_ CH. -
had N 2 8 155-155.5
. CH,
CH,C-0O F -
e R o -Q- 142.5-145.5



40 o CH20-C 187.5-191 N 41 CHICG0-0 (-~ 169-169.5 N

0 42 0159.5-160 (_~ NOOC !5 SEP 2006 59 Tableg8 sep 2006
(cont.) No. R2 L nelting point [C] 43 141-141.5
CH2c-oCH2--O N O 44 CH2C /\ 165.5-166 0 45

CH2C-OCH2 /\ 119.5-122 N 0 46 CH2C- CH3 162.5-163.5

N O 47 CH2C- - OCH3 143-144 N 0 &8 CH2C- 201. 5- 202

Table 3 (cont.)

No. R2 L o meiting point [°C]
' H,CO
56 /
(=) _ > CH,C— CH,3 162.5-167.5
¥ 5
H,CO
57 i
7 N\ '
(-) - CHZ,(,:—O_QCI‘E 172-172.5
. o)
H,C

58 7\ CH.C-

(=) . 2 167.5-159
| | N i

(=) N O <:?\)0 139-143

o .
60 N\
(—) - CHZ.‘F“O‘%H 180-184
N 0 P
81
(-) o CH-0—(_ s 142.5-143
62 7\
(=) =N CHZ.‘E‘C’Cﬂz@ 150-151.5
: 0 N .
63 - CHafp™ OCH;CH, 140-144.5
/ A
&4 = el OCHCH, 120.5-125
CH,
85 - CHafOCHCH, . 143-143.5
Cl
66 ~N W-cn CH,C-OCH,CH, 195.5-196.5
— 0 (1-hydrochloride salt)

67 —)-F CHig- OCH;CHi,CHy 123124
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11 C~ (-) N O H3CO 49 N CH2C- 160-160.5 0 H3CO 50
0-,\, 200.5-202 (-) CH2G _ O 51 - CH2G CH3 05 SEP 2008
141.5-148.5 (-) N O H3CO 52 N CH20 CIl - /_\
CH2M - CH2 140.5-141.5 H3CO CH3 53 CH2C_ / \
128-141.5 (-) NO CH3 54 OkH2C 0 /_\ CH3
155-155.5- 0 CH3 55/ \\ CH2G O F 142.5-145.5 -NO F
0 5 SEP 2006 60

Example 10

5, 6~dimethyl-3-hexyl-2-(3-pyridyl)isoindolin-1l-one

(10-a) 5,6~dimethyl-3-hexyl-3~hydroxy-2-(3-pyridyl) -
isoindolin~l-one

Metal magnesium (0.14 g, 5.6 mmol) and l-bromohexane
(0.78 ml, 5.6 mmol) were stirred with heating at 65°C in
anhydrous tetrahydrofuran (24 ml) unde; an argon atmosphere
for 2 - hrs, and 5,6—dimethyl—2—(3-pyridyl)isoindolin—1,3-
dione (0.40 g, 1.6 mmol) was added thereto, followed by
stirring at 25°C for 15 minutes. The reaction solution was
poured into saturated aqueous NH,Cl solution, and extracted
with ethyl acetate. The organic layer was .concentrated
under reduced pressure, and the residue was purified by
silica gel chromatography (chloroform : acetone = 5 : 1) to
give 0.23 g of 5, 6-dimethyl-3-~hexyl-3-hydroxy-2- (3~
pyridyl)isoindolin-1-one.
"H-NMR (CDCl3) 8: 0.56-1.09 (8H, m, CH,CH,CH,CH,CH,CH;), 0.73
(3H, t, CH2CH3), 1.85-2.07 (2H, m, CH,CH,CH,CH2CH,CHy) , 2.27
(3H, s, CH3), 2.38 (3H, s, CHz), 5.20 (1H, br s, OH), 7.22
(1H, dd, PyH), 7.31 (1H, s, C4-H), 7.34 (1H, s, Cs-H), 7.96
(1B, ddd, PyH), 8.29 (1H, dd, PyH), 8.78 (1H, d, PyH)
(10-b) 5,6-dimethyl-3-hexylidene-2-(3-pyridyl)isoindolin-1-
one |

The product of above-mentioned (10-a) (0.23 g, 0.69

mmol) was added into a mixed solvent of methylene chloride
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Table 3 (cont.) No. R L nelting point (C] H3CO 56
0-,\, _ ) cH2s- -\ CH3 162.5-167.5 H3CO 57 H3C (-) 05 SEP 2006
CHzC CH3 172-172.5 11 N O H3C 58 -) N CHC /-\
157.5-159 059 ) / \ . CH G,/ _\ 0 139-143 NO O
60 ONCHIC-O/\ ~ 180-184 ) 61 ) /- NCHGCG /_ N
G3 142.5-143 062 CHCOCH/ \ ) zit z 150-151.5 O
63 N CH2C- OCH2CH3 140-144.5 0 64 N CH C- OCHZCH3

955_%%5 and trifluorocacetic acid (1.4 ml), and
triethylsilane (0.15 ml, 0.96 mmol) was .added dropwise
thereto, followed by stir;ing at 25°C for 2 hrs. ~ The
reaction solution was added into 1N aqueous KpCO; solution,
and extracted with ethyl acetate. The organic layer was
concentrated under reduced pressure, and the residue was
purified by silica gel chromatography (chloroform : acetone
= 35 : 1) to give 91 mg of 5,6-dimethyl-3-hexylidene-2-(3- -
pyridyl)isoindolin-1l-one.

"H-NMR (CDCl3) &: 0.91 (3H, t, CH,CH3), 1.32-1.61 (6H, m,

'CH.2C§2CE2C§2CH3), 2.42 (3H, s, CHi), 2.47'-_(.3H, s, CH3), 2.66

(2H, q, =CHCH,), 5.47 (lH, t, =CHCHp), 7.70 (1H, s, Cq-H),
7.73 (1H, s, Cy-H), 8.04 (1H, dd, ?yH), 8.48 - (1H, br d,
PyH), 8.91 (1H, br d, PyH), 9.00 (1H, br s, PyH)
(10~c) S, 6-dimethyl-3-hexyl-2-(3~pyridyl)isoindolin-1-one
To a solution of the product of above-mentioned (10-b)
(88 mg, 0.27 mmol) in ethanol (10 ml) was added 18 mg of
10% palladium on carbon, and stirred vigorously under. a
hydrogen atmosphere at 25°C for 2 hrs. The reaction
solution was filtered, and the filtrate was concentrated
under reduced pressure, and the residue was purified by
silica gel chromatography (chloroform ; acetone = 5 : 1) to
give 20 mg of the title compound.
"H-NMR (CDCl3) 8: 0.77 (3H, t, CHCHs), 0.77-1.20 (8H, m,

CH2CH,CHCH2CHCHs),  1.85-2.02  (2H, m, CHpCH,CH,CH,CH,CH,),
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it CH3 65 CH2C-OCH2CH3 143-143.5 0 d 66 -N N-CH3

CHzC- OCHzCH3 195.5-196.5 0 (1 -hydrochloride salt) g563EP 2006
\ / F CH20 C,,-OCH2CH2CH3 123-124 0 5 SEP 2006 61

Exanpl e 10 6
5,6-dinethyl-3-hexy|-2-(3-pyri&§|)isoindoIin-I-one

(10-a) 5, 6- dinethyl 3- hexyl - 3- hydr oxy- 2- ( 3- pyri dyl ) -

i soi ndol i n-1-one Met al magnesium (0.14 g, 5.6 mmol)

%Jghﬁﬁgg?r%gegﬁh§5 ?; 78anh§drd%$ @ﬁlreﬁggféihhéhe(@q CH),

m under an argon at nosphere for
%WI-Z—%@ pytidBl §1Boi Adol PMH).lg 37 @$oﬁbﬂ(os4oc7 H),

.6 nmol ) was added thereto foll owed by 10
8st1+5r rildy &ar ZBG fRyHILS &ddfut €3H, The deaByiibn SoVUti(dH, br s,
was poured into saturated agueous NH4Cl sol ution, and
Byt)racted with ethyl acetate. The organic | ayer was
concentrated under reduced pressure, and the residue
Buxasnpiler iIflr ed by silica gel chromatography (chl oroform
. acetone =5 : 1) to 15 give 0.23 g of

5566—dilnf§ﬂl'hm|-'23' d’BSéprg}ri?dyfII)/)d-FB)XWQoﬁ%C 1so:.ndolln 1-one
pyridyl)isoi ndolin-I-one. 1H NWVR ( .09

(8H, gne-CHMIHHZGHHFRESRB) -2 0(F3pyridyl) 1501ndolin—1—one
(0.30 g, 1.2 mmol) and 2-oxo-l-triphenylphosphoranylidene-
pentane (0.61 g, 1.8 mmol) was heated under reflux in
toluene (20 ml) under an argon atmosphere for 20.hrs. The
reaction solution was concentratéd under reduced pressure,
and the residue was purified by silica. gel chromatography
(chloroform : acetone = 10 : 1) to give 0.14 g of the title
compound.

'H-NMR (CDClsz) &: 0.88 (3H, t, CH,CH2CH3), 1.58 (2H, d
sextet, CH2CH;CH3), 2.33 (2H, t, CHyCHCH3), 2.36. {6H,. br s,
CH3), 2.61 (1H, dd, CHz), 2.99 (1H, dd, CHy), 5.73 (1H, dd,
CH), 7.22 (1H, s, C4-H), 7.39 (1lH, dd, PyH), 7.68 (1H, s,
C;-H), 8.10 (1H, ddd, PyH), 8.47 (1H, br d, PyH), 8.78 (1H,"
br s, PyH)

Example 12

The compounds shown in Table 4 were obtained according

to Example 10 and 11.
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(3H, t, CH2CH3), 1.85-2.07 (2H, m

CH2CH2CH2CH2CH2CHB) , 2.27 (3H, s, CH3), 2.38 (3H, &5 SEP 2006
CH3), 5.20 (1H, br s, OH), 7.22 20 (1H, dd, PyH), 7.31
(1H, S, 4-H), 7.34 (1H S, Ci-H), 7.96 (1H ddd,

PyH), 8.29 (1H, dd, PyH), 8. 764 1H, d PyH)  (10-b)
5,6-dinethyl-3-hexy|idene 2-(3- pyrldyl)|30|ndolin-l-
one The product of above-nentioned (10-a) (0.23 g,

0.69 25 mmmol) was aQ%B%Ej&’nto a m xed sol vent of

met hyl ene chloride O 2006 62 (3.5 m) and
trifluoroacetic acid (1.4 m)o and triethylsilane

d dropwi se thereto,
foIIovved by stirring at _g hrs. The reaction
sol uti on was added jnto agdeous K208 sol ution, 5
and extracted with thwyl acetiate. The organic Iayer

was concentrated under reducled pressure, and the
residue was purified by silica gel chromatography
(o‘hﬂ.oroformRzacetone =5 |_1) to gi ve 91 nndiing Bointl°c)
e-drmetyt=3=frexyttdeme=2—F3~

Py dyI )mol in-1-one. 10 1 H NVR (CDC13) S:149-184.5
(3H, 1.32-1. 638=F8H, m CH2CH2CHRfASCHBNde salt)
.242(3Hs 247(3HsCH3)266 (2H a,

=CHCH2) , . 7 1H t, 70 (1H, S,
7.%3 ()1H ( 8. Of%ig%qu{ 8. 48 31‘45 %5
4 PyH. 8 91 (1H "br d, PyH), 9. oo (1H br s,

15 (10-c) 4
5, 8- di rretﬁ@- hexyl - 2- (¥gyFisdyl ) i soi ndol i n- | -18Mh&-14F0
a solution of the product of above-nentioned (10-b)

(88 ng, O. 24% mml) in ethanol (10 m) was added 18 ny

of 4 10% i um on car 5B EHY stirred vigorousd-yay
under a N
5 —(Q} - Cﬁzg"CHZCHZC& 118-120
6 —~ M | CHl o Tty 128-131
Example 13

5,6~dimethyl~2-(3-pyridyl)-3-mesyloxyethylisoindolin-1l-one: -
(13-a) 5,6-dimethyl-2-(3-pyridyl)-3-(2-hydroxyethyl)-
isoindolin-1l-one

To a solution of 5,6—dimethyl—3—ethoxycarbonylmethyl—.
2-(3-pyridyl)isoindolin-l-one [IUPAC name: ethyl 2-([5,6-
dimethyl—3-oxo—2-(3—pyridinyl)—2,3—dihydro—1H—isoindol-l—
yllacetate] (8.4 g, 26 mmol) in methanol (250 ml) was added
by portions sodium borohydfide (11 g, 0.52 mmol), and the
reaction mixture was stirred with heating at 80°C for 3 hrs.

To the reaction solution was added ice-cold water, and the



10

15

20

25

hydr ogen at nosphere at 25C for 2 hrs.
solution was filtered,
ed under reduced pressure,
ed by silica ge
=5:1) to

concent r at
was purifi
acet one

éonpound. IHNWR (CDC13) S: 0.77 (3H, t,

0.77-1.20

(8H m

25 CH2CH2CH2CH2CH2CHB) ,
0 5 SEP 200

(2H,.W] CH2CH2CH2CH2CH2CH3)
RBCipi tBY cresddlédmere dd)ectdd 26y (EHitddti6H) washed

7.26 (1H, S, C4-H),

7.39 (1H, dd, PyH

and the filtrate was
and the residue
chr omat ogr aphy (chl or of or m
give 2B5mg of the title

The reaction 20

5 SEP 2006

CH2CH3) ,
1.85-2.02
63 2.37

7.68

(1H, s,

Wlth Hyaterd. Bad diidd €, gPyH) 6.8 45 62Hs, BLadmePhih. -
PyH) 5 Exanple 11
Sy Sy TIBL By 2 204 @rdxpeen)] y 3sb 2r@xeRANE YLLSOI ndol i n- |

8.77 (1H,

-one

19 ek ”%'Eﬁé'

(0.30 g

br s,

505? P £ SRS L8 g,
TR HTR TR
@@Mf&

CH),722

isoindplgn-

8.78 (IH,

1H, S,

N h?fr%??—'z( FPyrhgyl i soipdal] d?i' "3”32—2.30
%jpxonl thz@ﬁ%ﬁ a? gﬁunde?

4=

[iden ent n
et :jqu '1o§r r?g’l(zér CHs) ,
eactlon
Hang-
b S|I|ca gel chronato raphy
71 (B ¢ c?rgl% ). 148 glgf (Eﬁe ddd,
5 1 HNWR CDC13) S: 0.88 (3H, t,
r(z%YH)dr &kt et LHCHRCHRYEB) , - 2. 33
2.36. (6H,. br s, CH3) , 2.61

CA-H),

7.39 (1H, dd, PyH),

COI® (1H, ddd, PyH),

dd5 %f@)metlylg?g Imyr iyl cHBymes glogystiigkt dd,

7.68 (1H,

8.47 (1H, br d, PyH),

To a solution of the product of above-mentioned (13-a) .

(5.5 g, 20 mmol).

in methylene chloride

(140

ml) was added

triethylamine ' (5.4 ml, 29 mmol) and methanesulfonyl

chloride (2.4 ml, 21 mmol), and stirred at 25°C for 2 hrs.

The reaction solution was concentrated under reduced
pressure,- and the - residue wés purified . by silica gel
chromatography (éhloroform : methanol = 20 : 1) to give 5.5

g of the title compound.

LH-NMR (CDCls;) &: 2.32-2.50 (2H, m CH.CH20), 2.39 (3H, s,

CH3), 2.42 (3H, s, CH3), 2.81 (3H, s, CHsSO,), 3.39-3.94 (1H,
m, CHzCH2O), 4.03-4.09 (1lH, m, CH,CH,0), 5.43 (1H, dd, CH),

7.34 (1H, s, C4-H), 7.42 (1H, dd, PyH), 7.71 (1H, s, C7-H);
8.15 (1H, br dd, PyH), 8.49 (1H, br d, PyH), 8.82(1H, d,

PyH)

Example 14
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20 br s, PyH) Exanple 12 The conpounds shown in Tabl e

4 were obtained according to Exanple 10 and 11. 1 5095 SEP 2006
SEP 2006 64 Table 4 0 H3IC NR2 H3CL No. R L '
melting point[C) \ 141-150.5 N ~z~3 (1-hydrochloride

salt) 2 N cHzcH2CHzcHxcHzcH3 18¥.5-139.5 3 N CHzG CH3
141.5-144 O 4 a2C CH2CH3 135-137 -NO5/_ N O ~xz~3
118-120 6 /_\ F zO ~x~x~3 128-131. Exanple 13 _

5, 6-di et hyl - 2- (3- pyri dyl ) - 3- nesyl oxyet hyl i soi ndol i n-
SCﬁmdiqu@yhjZ-(3—pyridyl)—3—(2—propoxyethyl)isoindolin—l—

5, 6-di met hyl - 2- (3-pyridyl)-3-(2-hydroxyethyl) 5

¢m®i ndol in-1-one To a solution of 5,

6- di rnet hyl - 3- et hoxycar bonyl net hyl -

Metal sodium (6.4 mg, 0.28mmol) was stirred with
heating in propanol (2 ml) at 110°C for 1 hr, and 5,6-
dimethyl-2-(3-pyridyl)-3-mesyloxyethylisoindolin~l-one (50
mg, 0.14 mmol) was added thereto, followed by stirring with
heating at 90°C for 3 hrs. To the reaction solution was
added water, and extracted with chloroform. The organic
layer was concentrated under reduced pressure, and the
residue was purified Dby silica gel chromatography
(chloroform : ethyl acetate = 1 : 1) to give 12 mg of the
title compound.

"H-NMR (CDCl3) &: 0.85 (3H, t, OCH,CH,CH3;), 1.50 (2H, sextet,
OCH2CH2CH3) , 2.03-2.09 (1H, m, CHpCH;0), 2.20-2.26 (1H, m,
CH.CHxO0), 2.37 (3H, s, CH3), 2.40 (3H, s, CHi), 3.17-3.33
(4H, m, CH;CH0CH,CH>CH3), 5.39 (1H, dd, CH), 7.33 (1H, s,
C4-H), 7.39 (1H, dd, PyH), 7.69 (lH, s, Cy~H), 8.13 (1H,
ddd, PyH), 8.46 (1H, dd, PyH), 8.84 (1H, d, PyH)
Example 15
3, 6-dimethyl-2 (3-pyridyl)-3[2- (propylamino)ethyl]isoindolin
-l-one
5,6-Dimethyl-2-(3-pyridyl)-3-mesyloxyethylisoindolin-
l-one (0.11 g, 0.31 mmol) was stirred in.n—propylamine (3

ml) at 25°C for 6 hrs. The reaction solution was

concentrated under reduced pressure, and the residue was
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2-(3- pyrldyl)|30|ndolln | -one [I UPAC nane: et hyl

2-[5, 6-

di r net hyl - 3- oxo-2- (3-pyri di nyl)-2, 3-di hydro-I Hi soi%%loSEP 206
| -1- yl]acetate] (8.4 g, 26 mmol) in nmethanol . (250

m) was added 10 by portions <odi um borohydride (11 g,

0.52 mmol ), and the reaction mxture was stirred with
heating at 80C for 3 hrs. To the reaction solution

was added ice-cold water, and the 0 5 SEP 2006 65
preiciisd at bt crajsitiales week c@HmwmﬁmdnaﬁHytrg&ﬁp@roform
washed wth water, and dried to give 6.0 g of

e thadiafet=hyl5 2: (By to give 85 mg of the title comﬁound
pyri dyl)-3-(2-hydroxyet hyl )i soi ndolin-I-one.

1% (@DA:,05- %::120 g%ﬂ’( 3;3%{ (Rﬁc;zﬁz%%ﬁ ,301 %8 (2w,

3 . H,
§3&§)5et Nﬁ&HQ@MCH’ C'_EZC%%_%%B (qu é’ggzcggﬁ'%xﬁzcmcm
C7(3 d, 5 d
237 1{? 5 P@% [%zgf (3aPYH), §H (dHy9ddn PYHly  cp
t hyl I th 1
ISOI% |Ey|(? P%Tgyg%g%ltV%bn ?Héfpr%dﬁ%t?%ﬁ s, C,-H),
t , ' t
2@% lggn(dfo ?8‘33{#))’ %‘s‘léd@e%' ‘il&i et hyl an{ﬂlréZ?ElIi}/ng, PyH)
), and net hanesul fonyl chloride (2.4 m, 21
E%ﬁﬂggo léﬁd stirred at 25" C for 2 hrs. 15 The reaction
al ut,i on _was concentrated under reduced pressure, and

SUﬁedﬂéﬁqﬂXQ %ﬁﬁ%WQEﬁPﬁﬁnxﬁXT%a(@Emethhlohapogeaphynyl)
chl orof orm: nethanol =20 : 1) togive 5.5 g of the

PyiLd sedmsisiidi-1HemaVR (CDCL3) S 2.32-2.50 (2H, m
CH2CH20), 2.39 (3H, s, 20 CH3) , 2.42 (3H, s, CH3) ,

2. 81A( 3HsoslutdlggsR)of 3.83%-3Bdeflyl -2~ (4-fluorophenyl)-3-
mesyloxyethylisoindolin-1l-one (0.27 g, 0.74 mmol), N-
methylpiperazine (74 mg, 0.74 mmol) and triethylamine (74
mg, 0.74 mmol) in dichlorometane was stirred at 25°C for 60
hrs. The reaction solution was washed with water, dried,
and the solvent ‘was distilled away under reduced pressure.
The residue was purified by silica gel chromatography
(chloroform : methanol = 15 : 1) to give'33 mg of the title
compound.
! H-NMR (CD30OD) 6: 1.93-2.34 (12H, m, piperazine and CH2CH») ,
2.20 (3H, s, NCHs), 2.39 (3H, s, CHs), 2.43 (3H, s, CHs),
5.41 (1H, dd, CH), 7.18-7.23 (2H, m, PhH), 7.42 (1lH, s, C4-
H), 7.57-7.61 (2H, m, PhH), 7.59 (1H, s, Cy-H)

Example 17

5,6—dimethyl—3—ethylcarbonyloxyethyl—Z—(3—pyridyl)—
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m CH2CH2O), 4.03-4.09 (1H, m CH2CH20), 5.43 (1H, dd,

CH, 7.34 (1H, s, C4-H), 7.42 (1H, dd, PyH), 7.71 05 SEP 2006
(1H, S, C7-H), 8.15 (1H, br dd, PyH), 8.49 (1H, br d,

PyH), 8.82(1H, d, PyH) 25 Exanple 14 05SEP2006 66 5,

6-di met hyl -2- (3-pyridyl) -3- €8-propoxyethyl)

i soi ndolin-1- one Metal sodium (6.4 ng, 0.28mml) was
stirred with heating in propanol (2 m) at 110C for 1

hr, and 5,6- 5 dinmethyl-2- (3-pyridyl)

l%omfylmybtmél sloi iRt | mameane2¢506, BgdifetAydwokpbxo-2- (3~
was added thereto, followed by stirring wth heating

Ry r DG ¥ br -3, mdlhgr@rbhmmamnaalsml-yun@ﬁh\p@sprag%ﬂate]
wat er, and extracted with chloroform The organic

| ayera was sodnedni at egrundes , bedugednpressysepyandyihes_

10 residue was purified by silica gel “chr omat ograp%y

Hyfdv oy ) 1 &8 hvdio 2Lt t ny ;
t}ﬁg t%l eymconpound ?Lﬁl—l-ﬁlNgl\/Ill?e 2 ﬂ’%’ 6@ gb @m%%h Fegplonyl

ey 500(35'0’“3‘%}&%3 R ELAEE Y ?f’sz §? 0.18
el BReBa B e %5’%9 %ﬁf@’étsa%.fcsf%? s e
’%al%ﬁ?bﬁ sog‘dg? é;%asddwi EtH a‘ah &S?ﬁ)errs %ﬁl%_?iH apd the
S?ﬁgp-eﬁ%ﬁe{%l -Cgi'(%@g]sﬂr?‘byﬁy’?@[ MR BpISSHTSS) ePRGFFRES N The

doI.icp -1-one o . .
residue was purified by silica gel chromatography

(chloroform : methanol = 20 : 1) to give 43 mg of the title

compound.

- 'H~NMR (CDCls) &: 1.00 (3H, t, CH2CH3) ,- 2.11 (2H, q, . CH,CHs),

2.20-2.41 (2H, m, CH,CH;0), 2.38 (3H, s, CHs), 2.41 (3H, s,
CHs), 3.76-3.96 (2H, m, CHCH,0) 5.37 (1H, dd, CH), 7.30 (1H,
s, C;-H), 7;41 (1H, dd, PyH), 7.69 (1H, s, Cq-H), 8.18 (1H,
br d, PyH); 8.47 (1H, br d, PyH), 8.79 (1H, . .br.s, PyH)
Example 18

The compounds shown in Table 5 were obtained according

to Example 14, 15, 16 and 17.



5,6-Dinet hyl - 2- (3-pyridyl)-3-nesyl oxyet hyl i soi ndol i n-

1-one (0.11 g, 0.31 nmol) was stirred in n-propyl anBAeSEP 2006
(3 m) at 25C for 6 hrs. The reaction solution was 25
concentrat ed under reduced pressure, and the residue

was 0 5 SEP 2006 67 purified®dy silica ge

chromat ography (chloroform nethanol = 15 : 1) to give

85 ng of the title conpound. 1 H NWVR (CDC13) S: 0.81

(3H, t, NHCH2CH2CHB) 1 38 (2H, sextet,

NHCH2CH2CHB) , 2. 07- 2V 2P4€ Bg .m CH2CH2NHCH2CH2CHB), 5

2.37 (3H, s, CH3), 2.40 (3H, ¥, CH3), 5.39 (1H dd,

CH), 7.31 (1H, S, CH:%4 S (1H dd, PyH), 7.68 (1H

s, CG7-H, 8.14 (1H M—R,8. 44 (1H, dd, PyH),

8.82 (1H, d, Pym P 3

5, 6 dlnethyl 2-(4- fluorophenyl) 3-(4-net hyl -1 -pi perazi

1
Ay —10—ethyH-soi-rdeli-A—t——one—A-sol ut i onof

5, di nmet hyIR22 (4-f1 uorophdnyl) - 3- melting point (°C]
mesyl oxyet hyl 1 sor ndol'i n-1I-one (0. 27 g, 0. /74 nmol ),

metthyl pi /az ne (74 mogy&@ofd mmol) and triet hygsaes ne
(74 ng, O. 7% mol) in di fchl oromet ane was stirred at

25C for 60/' hrs. The reaction solution was vvaozhed

wi 2h wat ied, andwidmcapl vent was di t| K fg

under reduced pressure. The resi due was lﬂyf"P? ﬂdebﬁf%

silica geI rorrat ogr aphy (chloroform: net ha = 15

 3) to gi{eY33 ny of tdHGctcE, conpound. 20

(CD3 0D) S: i"L 93-2.34 (12H, m pi perazi ne Qﬁ“d"&fﬁ&ﬁzﬁa't)
20 (3H, 'NCH3), 2.39 (3H, s, CH3), 2.43 (3H, s,

CH3) 5. Ing dd, crm;amcazsazmzs (2H, m PRHp12%5 42
(1H, S, C4-

<

5 ) 1}1 CH,CH,0CH, CH,CH, CH, 95-97.5

65 {;} CH,CEH, OCH(CHS), 127-130

.7 4 ; CH,CH,OCH, CH(CH,), 110-111.5
8 4 ; CH,CH,0CH, CH,OCH; 94-96

9 4 ; CH,CH,CH,0CH, CH, 119-122
10 —Q CH,CH, CH, 0CH, CH,CH, 108-111.5
11 _Q CH,CH,CH, OCH, CH, CH,CH, white crystals
12 _C;? CH,CH,NECH, CH, CH, 117.5-122.5
13 ~)-F crya-N_ N-CH, (1hyzd?'i:hi?:ie5 salt)
14 & CH,CH O~ CCH,CH 126.5-128.5

N 0

15 —@—F CH,CH,OCH,CH,CH, 138-140
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, 7.57-7.61 (2H, m PhH), 7.59 (1H, S, C7- Exanpl e
T; 25 ( " ( " TfS SEP 2006
5, 6-di et hyl - 3- et hyl car bonyl oxyet hyl -2-(3-pyridyl) 0 5

SEP 2006 68 isoindolin-1-one [IUPAC nane:

2-[5, 6-di met hyl - 3- oxo- 2- ( 3- 70
pyridinyl)-2, 3-di hydro-1 H i soi ndol - 1-yl ] et hyl

propi onate) A solution of

5, 6-di net hyl - 2- (3-pyridyl)-3-(2-
EydmpkgelByl )i soi ndolin-1-one (50 ng, 0.18 mmol),

propionyl 5 chloride (16 ng, 0.18 mmol) and

b1 betihyibanyne2¢18-ryuclopBe AR > 31N 4diyehth Qqﬁgﬁgéﬂ%%inyl)—

stirred at 25C for 3 hrs. The reaction s [ uti

M@@B@ﬂ{ﬂhéﬁh?@&gbanBEQH*IQEHlbﬁg %ﬁhYen% Wa¥im &thyl -2~ (4~

distilled away under reduced pressure. Thé' Tesi

f@ﬁo?&ﬁhéh??)bg ?thE?hgf %CBE§E§%QQB§Ré¥E§Oﬁ6rgpnyﬁgethyl—

(chloroform: nethano
%ié%ﬁﬁ?fggpguﬁgi?é NZR éﬁ?@ﬁgg * 0o (;H in,
3 76 {m3€§Y§]5%$§3;§}B%@p§$n§ip§35&4 EﬁFth 30
éﬂnﬁiﬁazg‘% %i@kgnb%math@fsoggdq%{tbﬂtrzaggd %I;w? 0.15

8.79 npl e 18 The conpounds

@Wﬁ%wl??PT%b?ebss&ér%eg%@%wmbanxétoidanglth@aEzaﬁple

14, 15, 16 and 17. 6 5 SEP 2006 69 Table 5 0 ,
dlphosphetane 2,4- dlsulflde (67 mg, 0.17 mmol) were heated

under reflux in toluene (0.5 ml) under an argon atmosphere

"for 30 minutes. The reaction solution was concentrated

under reduced pressure, and the residue was purified by
silica gel chromatography (chloroform : methanol = 30 : 1)
to give 14 mg and 25 mg of the title compound, respectively.
5,6—dimethyl—2—(4—fluorophenyl)—3—(4-methyl—1—piperazinyl)—
carbonylmethylisoindolin—1—thione

"H-NMR (CDCls) &: 2.16-2.42 (4H, m, piperazine), 2.27 (3H,
s, NCHs), 2.37 (3H, s, CHs), 2.38 (3H, s, CHs), 2.48 (1H, dd,
CHz2), 2.73 (1H, dd, CH,), 3.18-3.36 (2H, m, piperazine),
3.49-3.76 (2H, m, piperazine), 5.80 (1H, dd, CH), 7.14-7.24
(2H, m, PhH), 7.33 (1H, s, Cys-H), 7.47-7.56 (2H, m, PhH),
7.89 (1H, s, Cy;-H)
5,6—dimethyl—2—(4—fluorophenyl)—3—(4-methyl—1—piperazinyl)-
thiocarbonylmethylisoindolin-1-thione

'H-NMR (CDCl;) &: 2.09-2.60 (4H, m, piperazine), 2.28 (3H,
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HBC NR2 H3CL No. R L nelting point CC 1

CH2CH2OH 153-155 N 2 CH2CH20CH3 200-202 N 05 SEP 2006
(1-hydrochloride salt) 3 /_\ CH2G 20cH2cH3 157-176 N
(1-hydrochloride salt) 4 CH2CH2O0CH2CH2CH3 121.5-123.5

N5/ \ CH2CH20CH2CH2CH2CH3 9B197.5 NN 6 /_CH

127-130 N 2CH20CH(CH3)2 7 CH2 20CH2cH(CH3)2 110-111.5
N8/ \ CHZ2CH2OCH2CH2OCH3 94-96 NN 9/ _\ CH CH
119-122 z z 20-z~3 N N \

s, NCH3), 2.37 (3H, s, CHs), 2.38 (3H, s, CH3), 2.87 (1H, dd,
CHz), 3.08 (1H, dd, CHz), 3.39-3.55 (2H, m, piperazine),
4.15-4.61 (2H, m, piperazine), 6.31 (1H, dd, CH), 7.15-7.24
(2H, m, PhH), 7.34 (lH, s, Cq-H), 7.56-7.66 (2H, m, PhH),
7.90 (1H, s, C;-H)

Example 20
5,6-dimethyl-3-ethoxycarbonylmethyl-2~ (3-pyridyl) -
isoindolin-l-thione [IUPAC name: ethyl 2-[5,6-dimethyl-2-
(3—pyridinyl$—3—thioxo—2,3-dihydro—lH—isoindQl—1—
vllacetate]

S, 6-Dimethyl-3-ethoxycarbonylmethyl-2-(3-pyridyl)--
isoindolin-l-one [IUPAC name: ethyl 2-[5,6-dimethyl-3-oxo-~ .
2—(3—pyridinyl)—2,3—dihydro—lH—isoindol-1-yl]acetate] (0.10
g, 0.31 mmol) and 2,4—bis(4—methoxyphenyl)—l,3—di£hia—2,4—
diphosphetane-2,4~disulfide (69 mg, 0.17 mmol) were heated
under reflux in toluene (1.5 ml) under an argon étmosphere
for 1 hr. The reaction solution was concentrated under
reduced pressure, and the residue was purified by silica
gel chromatography (chloroform : acetone = 10 : 1) to give
97 mg of the title compound.

! H~NMR (CDCl3) &: 1.15 (3H, t, CH.CH3), 2.39 (6H, br s, CHj),
2.65 (1H, dd, CHz), 2.79 (1H, dd, CHy), 3.98-4.05 (2H, m,
CH.CHs3), 5.63 (1H, dd, CH), 7.28 (1lH, s, C,-H), 7.47 (1H,
dd, PyH), 7.91 (1H, s, C4-H), 7.97 (1H, ddd, PyH), 8.65 (1H,

dd, PyH), 8.75 (1H, d, PyH)
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10 / CH 2CH2CH2OCH2CH2CH3 108-111.5 N 11 /_
CH2CH2CH2OCH2CH2CH2CH3 white crystals N 12 /- \ CH 05 SEP 2008
117.5-122.5 N z zNH2~2~3 265.4-269.5 13\ / F

CH2CH2- NN-CH3 (1-hydrochloride salt) 14

CH2CH20- CCH2CH3 126.5-128.5 N7@ 15 \ / F

CH2CH2OCH2CH2CH3 138-140 0 5 SEP 200(1 70 Exanple 19

5, 6-di met hyl - 2- (4-f 1l uor ophenyl ) - 3-(4-met hyl -1 - pi per azi

nyl ) -_ car bonyl net hyl i soi ndol i n-1-thi one and

Haumieethyl - 2- (4-

fl uorophenyl)-3-(4-nethyl -1 -pi perazi nyl)thiocarbonyl ne

t hyl -THe iswipmoids- dhotm oie Table 6 were obtained according
5, 6-di net hyl - 2- (4-f 1 uorophenyl ) -3-(4-net hyl -1 -

i e Iy | )T arrebrg/d et hyl i soi ndol i n-1-one (60 ny.,

0.15 mol) and :

2, 4- bi s(4- et hoxyphenyl) - 1, Fabid¢ @i a- 2, 4-

di phosphet ane- 2, 4-di sulfide (67 ng, 0.17 mml) were

heated 10 under reflux in toluene (0.5 m) under an

argon atnmosphere for 30 minutes} The reaction

sol uti on was concentrat & reduced pressure, and.
the residue was purified b | i ¥aRgel chromat ography
(chloroform:. methanol BC30™ to give 14. ng and

25 ng of the title conpound, reskhectively. 15
5, 6-di met hyl - 2- (4-f 1l uor ophenyl ) - 3- (4- et hyl - I - pi per azi
nyl ) -

No. _ R2 L melting point(°C)

e Nea, 217.5~218.5

e (1-hydrochloride salt)

cneN  N-ciy _ 179.5~180
§ (1-hydrochloride salt)

_ ;
7\
3 _@_F CH;g—N\_/N—CH; 199.5~202.5

: ™\
F CHEN_N-CH 169.5~175

5 7 CH,C=OCH,CH, 124~127
-N 0
® &S CH - OCH,CH,CHy 118~122.5
(=) =N 0 .
Example 22

5,6-dimethyl-2-(4-fluorophenyl)-3-[(E)-2-(4-methyl-1-
piperazinyl)~-2-oxoethylidene)lisoindolin-1-one

(22-a) 5,6-dimethyl-3-[(E) -2-ethoxy-2-oxoethylidene]-2- (4~
fluorophenyl) isoindolin-l-one [IUPAC name: ethyl 2-[2-(4-
fluorophenyl) -5, 6-dimethyl-3-0ox0c-2, 3-dihydro~1H-isoindol-1-

ylidene]acetate]
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car bonyl nmet hyl i soi ndol i n-1-thione 'H NVR (CDCl13) S:
2.16-2.42 (4H, m piperazine), 2.27 (3H, s, NCH3) ,

2.37 (3H, s, CH3) , 2.38 (3H, s, CH3) , 2.48 (1H, dd,5 SEP 2006
CH2), 2.73 (1H, dd, CH2), 3.18-3.36 (2H m

pi perazine), 20 3.49-3.76 (2H73m piperazine), 5.80

(1H, dd, CH), 7.14-7.24 (2H, m PhH), 7.33 (1H, s,

CA-H), 7.47-7.56 (2H, m PhH), 7.89 (1H, S, C/-H _

5, 6-di net hyl - 2- (4-f 1 uorophenyl ) - 3- (4- met hyl - | - pi per azi

d | ot -
e e T e

ﬁ?ﬁgfd s :ege,‘ltéz 87 "(1H, %&d 03785:%&’51“ g’og@m éﬁgroa“lllne
3 5 p zine), 1 61 (2
ﬁ_@pq pér‘ a%y ﬁge%s mégh;"i r%?—fpé gg_{l 8 ?“'Jlgh ?’f FE1pIY lnrn acetic
%?%%’ ' S&l%lg %b Rﬁ?e 20 }&9 %Ecéf%n P utlgn was
I

Eaﬁ%éﬂﬁ3§§€% $ tho % arb égggééhsﬁgg gg%kg%ol was added
5, 6-di net hy I- -

R%[Wua?%r;ﬂ)les t ik or 258l 4ing dFsysEalsoiwans -¢ollgcted by
acet at e]

%&iﬁqﬁqﬁéﬂhylaBdeﬂhﬁwyéaﬁbonin@tﬁWﬂMQ g34ﬁyr5d9+¢lmethyl -3-

i soind.olin-1-0.ne [I UPAC name: ethyl

)5, B-adihastymd ~@aaxthyl idene] -2~ (4-fluoro-

2-(3-pyridinyl)-2,3-di hydro-I Hisoi ndol -1-yl ] acet at e]

pdﬁhyﬂ)iqyidﬁd&ﬁnﬁﬁHQn@nd (IUPAC name: ethyl 2-[2-(4-

2, 4- bi s(4-nmet hoxyphenyl )-1, 3-dithia-2,4 15

diyshegpieetydne-5, e-dlimat {y Hes {68 +m, 3 0d 1My aPeL JHWes8indol -1~

heated wunder reflux in toluene (1.5 m ) under an
yalrigemed iRl e,
'H-NMR (CDCl; ) 8 1.30 (3H, t, CH2CHi3), 2.42 (3H, s, CHs),
2.46 (3H, s, CH3), 4.23 (2H, q, CH,CHs), 5.41 (1H, s, CH),
7.21-7.30 (4H, m, PhH), 7.70 (1H, s, C;-H), 8.89 (1H, s,
Cs -H) |
(22-D) 5,6-dimethyl—3—[(ﬁ)—2—hydroxy—2—oxoethylidene]r2—(4—
fluorophenyl)isoindolin-1-one [IUPAC name: 2-[2- (4~
fluorophenyl) -5, 6-dimethyl-3-ox0-2, 3-dihydro-1H-isoindol-1-
ylidenelacetic acid]
5,6—dimethyl—3—[(E)—2—hydroxy—2—oxoethylidene]—2—
fluorophenyl) isoindolin-1-one [IUPAC name: 2-[2-(4-
fluorophenyl) -5, 6~dimethyl-3-0ox0-2, 3-dihydro-1H-isoindol-1-
yiidene]acetic acid] was obtained from the product of

above-mentioned (22-a) according to (1-d) of Example 1.

'H-NMR (DMSO-dg) &: 2.40 (6H, s, CHs), 5.23 (lH, s, CH),
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15

for 1 hr. The reaction solution was concentrated under
reduced pressure, and the residue was purified by

silica gel chromatography (chloroform: acetone = 185 SEP 2006

1) to give 20 97 ng of the title conmpound. 1 H NMR
(CDC13) 8: 1.15 (3H, t, CH2CH3¥, 2.39 (6H, br s, CH3),
2.65 (1H, dd, CH2), 2.79 (1H, dd, CH2), 3.98-4.05 (2H,
m CH2CH3), 5.63 (1H, dd, CH), 7.28 (1H, s, C7/-H)

7.47 (1H, " dd, PyH), 7.91 (1H S, C4-H), 7.97 (1H

ddd-RyAY , (8HB5M( 1FRhH5 AdFIPY(HH, 8 ,75C{ 1H) ,d,8.RyH) (OH, s,
5 SEP 2006 72 Exanple 21 The conpounds shown in Table
(a WBre obtai ned according to Exanple 19 and 20. Table
6 S H3C)/4NNR2 HBCL No. R2 L nelting point(C 1

(@42%)N N, @ d Bdeft oy 218~ b Se{do R Lgd Lp) (42 -
CH29- N-CH 179, gﬁiso 55{--~ T aﬁﬁgfg%ﬁlgr?d%?sgl i mEthyl

13 pht patiddi H&l@@%é%léené‘]lﬁofn%& NHB

169. 57-175
The title compound was obtained from the product of

above-mentioned (22-b) according to Example 3.

'H-NMR (CDCl3) &: 2.28-2.35 (2H, m, piperazine), 2.30 (3H,
s, NCHz), 2.39 (3H, s, CHs), 2.40 (3H, s, CHi), 2.46-2.48
(2H, m, piperazine), 3.44-3.46 (2H, m, piperazine), 3.79-
3.81 (2H, m, piperazine), 5.54 (1H, s, CH), 7.20-7.25 (2H,
m, PhH), 7.31-7.36 (2H, m, PhH), 7.68 (1H, s, C;-H), 7.89
(1H, .s, C4-H) |

Example 23

The compounds shown in Table 7 were obtained according

to Example 22.



5 CH2C- OCH2CH3 124-127 N O 6 Y_ \1 CH2C OcH2CH2CH3
118 --122.5 (-) N O5 Exanple 22
5, 6- di met hyl - 2- (4-f | uor ophenyl ) - 3- [ (E) - 2- (4- net hyl - | - 0-5 SEP 2006
pi perazi nyl)-2-oxoet hyl i dene]i soi ndolin-I-one (22-a)
5, 6-di net hyl - 3-[ (E) - 2- et hoxy- Z3xoet hyl i dene] - 2- (4-
f1 uorophenyl )i soi ndolin-I|-one [| UPAC nane: et hyl
2-[2-(4 10
f 1 uor ophenyl ) -5, 6-di met hyl - 3- oxo- 2, 3-di hydro-| Hi soi nd
ol -1- ylidene] acetateh.q§5 E! 2006 73 Ethyl
(E) -5, 6-di net hyl - 3- oxo- €d{ hydr oi sobenzof ur an-
1-ylideneacetate (0.20 g, 0.81 nmol) and
4-fluoroaniline (0.10 g, 0.89mmol) were stirred with
heating in acetic amgjad aj~110€ for 7 hrs. The
reaction solution was 5 enty at ed under reduced
pressure, and net hanol wg 20 the residue. The
resulting crystals W@ co | eci ed by filtration, and
dried to give .0.24 g of 5, 6-dLnethyl-3-
[(E)-2-ethoxy-2-oxoethy|idene]-2-(4-f|uoro
phenyl )i soi ndolin-I-one [| UPAC nane: ethyI 2- [2 (4- 10
fI ypr ophenyl)-5,6; 01 met hyl - 3-0X0-2; 3= drhydro=—iH+sotnd
ol 1% ylidene]ac ate]. 1 H NWR (bDClS) S 1. GQHQSbmnﬂIC]
t, CH2CH3), ..2.42 .(3H, s, CH3), Z. 746 (dH 5, ,

. 44.23 (2H,_¢ CH3), 5. 43;Hé4d¢H 7. 21 %ﬁ
(4H, m PhH), 0 (1H s, C7-§, és’g (1H s,
-H)
' /\
2 - ;
B8 T TR
F (0]
3 _Q_F CHC- N/_\N-CH3 151-155
O .
Example 24

The compounds shown in Table 8 were obtained according

to Example 1 and 3.
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22-Db)
, 6-di met hyl - 3-[ (E) - 2- hydr oxy- 2- oxoet hyl i dene] - 2- ( 4-
uor ophenyl )i soi ndol i n-1 -one [I UPAC nane: 2-[2-(4-  0-5 SEP 2006
uor ophenyl ) -5, 6- di net hyl - 3- oxo- 2, 3- di hydr o- 1FL|50|nd
-1- ylidene]acetic acid] 20 76
6-di net hyl - 3-[ (E) - 2- hydr oxy- 2- oxoet hyl i dene] - 2- (4-
| uor ophenyl )i soi ndolin-1-one [|IUPAC nane: 2-[2-(4-
fl uorophenyl) -5, 6-di net hyl - 3- oxo- 2, 3-di hydro- 1H i soi nd
ol -1- ylidene]acetic ?cb%% was obtai ned fromthe
product of above-nen 2 ﬁ (22-a) according to (1-d)
of Exanple 1. 25 1H NWVR (DMSO-d6) 8: 2.40 (6H, s,
CH3), 5.23 (1H, s, CH), 0 ¥ SEP 2006 74 7.40-7.49
(4H m PhH), 7.69 (1 -7 -H), 8.84 (1H, s, C4
-H (22-c) 5, 6-dimk 2- N4R.f | uorophenyl) -3- [ (E)
-2- (4-nethyl -
1- pi perazi nyl)-2-oxoet hyl i dene]i soindolin-l-one 5 The
title conpound was obtained fromthe product of
above- mentioned (22-b) according to Exanple 3. 1H NWR
( 13) 6. Z.28-2.35 (2H T, plpeldLIHU), 2-30— (3t
g 2.8 (3H s, cB)', 2.40 (3HL s, CHB) Mmelting point{°C]
2.46-2.48 (2H, in, piperazine), 3.44-3.46 (2H m

(

5
fl
fl
o]
5,
f

pi perazin H'sc 9 10 3. H, in, m}g@m@m@ﬁ 5. %2184
(1H, s, 9%0-7. 25 (2 . m PhH), &. 3&47 36 (2
n1 PhH), 7.68 (1H, s, -H),F7.89 (1H s, -
agpl e 23 The conpounds QuWn in T
obtalned §§é3wgﬁﬁ52 15to0 anple 23915 €:§§5ﬁ2006172175
: /\
3 CH,OCH —Q CH,C-N_  N-CH 185-187
2 2 ‘ 20 _/ 3

! £ \
4 OCH,0 CHZ(';'N\__/N‘ CH; = 185.5-187.5
z !

F
5
(—) CH,CH,CH, ‘Q CHzC N —< 63-66
F o

= - =
6 CH=CH~CH=CH CH,C-N_ N-CH; 203-205.5
o

Example 25
5,6—dimethyl—2—(3—fluorophenyl)—3—carboxyisoindolin—l—one
[TIUPAC name: 2-(3-fluorophenyl) -5, 6-dimethyl-3-oxo-1-
isdindolinecarboxylic acid]
(25-a) methyl 4,5-dimethyl-2-formylbenzoate

To a solution of 4,5-dimethylphthalic anhydride (1.5 ¢,
8.5 mmol) in anhydrous tetrahydrofuran (25ml) was added a
1.0 mol/L solution of tri-tert-butoxy aluminohydride in

anhydrous tetrahydrofuran (8.5ml) under ice cooling and
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75 Table 70 H3CNR2 H3CL No. R L nelting
point(C) 1 N CHO OCHZCH3 135-139 2 CHC-N N-CH3 78-82
F O3 FCHCGNY -CH3 151-155 11 O Exanple 24 The 0% SEP 2006
conmpounds shown in Table 8 were obtained according to
Exanple 1 and 3. 0-5 SEP 2006 776 Table 8 0 MNR2 L
No. MR2 L nelting point(C 1 CH2CH2CH2 ~ ~ CHZC-N
N-CH3 182-184 F 2 CH2CH2CH2CH2 CHZCG-N N-CH3 172-175
gigon atmosphere, and stirred for 1 hr under ice cooling;
To the reaction solution was added ice-cold water, and the
insoluble materials was filtered off. The filtrate was
concentrated under reduced pressure to give crude 5,6-
dimethyl-3-hydroxyphthalide. To this was added methyl
iodide (12 g, 85 mmol) and KoCO3 (9.4 g, 68 mmol), and
heated under reflux in acetone solvent for 5 hrs. The
reaction solution was concentrated under reduced pressure,
and the residue was purified by silica gel chromatography
(chloroform) to give 0.64 g of methyl 4,5-dimethyl-2-
forﬁylbenzoate.
"H-NMR (CDCl3) 8: 2.35 (6H, s, CHs),. 3.95 (3H, s, CHjy),
7.72 (1H, s, PhH), 7.74 (1H, s, PhH), 10.59 (1H, s, C(=0)H)
(25-b) methyl 4,5—dimethyl-2—{[(3—fluorophenyl)imino]—_
methyl}benzoate

To a solution of the product of above-mentioned (25-a)
(0.64 g, 3.3 mmol) in absolute ethanol (16 ml) was added 3-
fluorcaniline (0.37 g, 3.3 mmol), and stirred at 25°C for 2
hrs. The reaction solution was concentrated under reduced
pressure, and the residue was purified by silica gel
chromatography (chloroform) to give 0.45 g of methyl 4,5-
dimethyl—Z—{[(3—fluorophenyl)imino]methyl}benzoate.
"H-NMR (CDCl;) &: 2.35 (3H, s, CHs), 2.37 (3H, s, CHj),
3.93 (3H, s, CHz), 6.90-7.05 (3H, m, PhH), 7.31-7.36 (1H, m,

PhH), 7.78 (1H, s, PhH), 8.00 (1H, s, PhH), 9.20 (lH, s,
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3 CH20CH2-~ CHZC-N N-CH3 185-187 F 4 OCH20 ~-: CHzC

-CH3 185.5-187.5 O F (5) CH2CH2CH2 -~ CHZCG 11 V ﬂgSEP 2006
63-66 0 F CH=CH CH=CH 6 F CHZC- U -CH3 203-205.5

Exanpl e 25 o _

5, 6-di net hyl - 2- (3-f | uor ophenyl?)8 3- car boxyi soi ndol i n-1 -

one [l UPAC nane:

2- (3-fluorophenyl)-5, 6-di net hyl -3-oxo-1 5

i soi ndol i necar boxylic acid] (25-a) nethyl

A(=9%}H) net hyl - 2-for nyl benzoate To a sol uti on of _

4, 5-di net hyl phthalic anhydride (1.5.g, 8.5 nmmol) in

Etyey obis6tetmat g of ur ansf 5Fbhhwa l‘?dgegyﬁnoésg_indo in-1-
nmol /L solution of tri-tert-butoxy alum nohydride in 1

dr of ek Ch: LAY 3 w1~
Y L I k=5 BB B E A A5 001

i dWndnteled %Féﬁgggpge] To the reaction solution was

added ice-cold water, and the insoluble materials was
IR T R
ﬁHJ?*}“@§§%£%¥¥ﬁg%ﬁ§tgh ;gg'(J?46h%§,m%?2agggg)ngggyl
aluminum chloride (13 mg) were stirred in anhydrous benzene
(5.5 ml) at 25°C for 20 hrs under an argon atmosphere. The
reaction solution was concentrated under reduced pressure,
and the residue was washed with petroleum ether.to give
0.35 g of 5, 6-dimethyl-2-(3-fluorophenyl)-3-cyano-
isoindoliﬁfl—one (IUPAC name: 2—(3—fluorophenyl)e5,6;
dimethyl—3—oxo—1—isoindolinecarbonitrile].
"H-NMR (CDCls) &: 2.41 (3H, s, CHj), 2.44 (3H, s, CHi),
5.79 (1H, s, CH), 6.96~7.02 (1H, m, PhH), 7.40-7.47 (2H, m,
PhH), 7.48 (1H, s, PhH), 7.65-7.70 (lH, m, PhH), 7.73 (1H,
s, PhH)
(25-d) 5,6—dimethyl—2—(3—fluorophenyl)—3—carboxyisoindolin—
l-one [IUPAC name: 2—(3—fluorophenyl)—5,6—dimethyl—3—oxo—1-
isoindolinecarboxylic acid]

The title compound (24 mg) was obtained from the
product (0.34 g, 1.2 mmol) of above-mentioned (25-c)
accofding to (4-d) of Example 4.

Example 26

5;6—dimethyl—2—(3—fluorophenyl)—3—(4—methyl—l—piperazinyl)-
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iodide (12 g, 85 nmml) and K2CB (9.4 g, 68 nmol) ,

and heated under reflux in acetone solvent for 5 hig§ SEP 2006
The reaction solution was concentrated under reduced
pressure, and the residue was gurlfl ed by silica gel

chr omat ogr aphy 10 (chI oroform7%0 give 0.64 g of

met hyl . 4, 5-di net hyl -2- fornyl benzoate. 1H NMR (CDC13

) 8: 2.35 (6H, s, CH3) . 1. 95 (3H,. s, CH3), 7.72

(1H, s, PhH), 7.74 (1H s, PhH), 10.59 (1H, s, C (=0)
¢9erQBlb§oh@@nypn -one

4,5-di net hyl -2-{[ (3-fl uorophenyl)imno]- 15

met hyBy berszoat e2dong sof ubi, 6rdinethg1preddeif 18forophenyl) -3-
above-nentioned (25-a) (0.64 g, 3.3 muvol) in absolute

axt Hoowy 1 $46ndd ) inas- aﬂéed[EUPhtUOh@ﬁal||Qe%@0f§Ed%ophenyl)
3.3 mol), and stirred at 25C for 2 hrs he reaction

55,08 4 1 it N - BQGQ&QILL@ESﬂndBQ@heEQQBBQQIgQ RIEFUM €10 mg of
and the residue was purified by silica gel

| tqrgomp@r@mp(o&ﬁal@g@femlh@dgaxeogd Rg9t8f eBRBYl 3.

I thyl}b t 1
“ﬁlﬁﬁ% g 2O Gy 237 (an s. G,

A0 S G b o
SS ngc%?]) t%y?9 (@gEflﬁi’g?gBh)ehy%gf% f'g'?‘(m%m ﬁiﬂ@l i n3-15-3.75
%ﬂkes ST o GARRIATLBS e of 28 g g BxoCH) , 6.85-6.91 (14, m,

necarbonitrile] 5 The cior oduct of
dﬁéﬁl%ﬂ% %%‘ bT (@hﬁISag‘ ]_C.46‘H)rimﬂ-)69 (1H, s, Cy-H),

cy7anot rimet hﬁ/l Si I anlsH(O 40 mM, 3.2 nmmol) and

Example 27 .
5,6—dimethyl—2—(3—fluorophenyl)—3—(4—methyl—l—piperazinyl)-
carbonyloxyisoindolin-l-one

A solution of 5, 6-dimethyl-2~(3-fluorophenyl)~3-
hydroxyisoindolin-l-one (83 mg, 0.31 mmol) in anhydrous

dimethylformamide (3 ml) was added to a suspension of 65%

sodium hydride (13 mng, 0.34 mmol) in anhydrous
dimethylformamide (3 ml), and stirred at 25°C for 35
minutes. Then, a solution of 1l-chlorocarbonyl-4-
methylpiperazine (50 mg, 0.31 mmol) in anhydrous

dimethylformamide was added thereto, and stirred with
heating at 70°C for 5 hrs. The reaction solution was
concentrated under reduced pressure, and water was added to

the residue, followed by extracting with chloroform. The
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al um num chloride (13 ng) were stirred in anhydrous

benzene (5.5 m) at 25C for 20 hrs under an argon §5 SEP 2006
at nrosphere. The reaction solution was concentrated '
under reduced pressure, 10 and the residue was washed

with petroleumether.to give 8035 g of

5, 6-di net hyl - 2- (3--fl uorophenyl ) - 3-cyano-

i soi ndol i n-1-one [ UPAC nane: 2-(3-fluorophenyl)-5, 6-

di met hyl - 3- oxo-1-isoi ndol i necarbonitrile]. 1H NWMR

ODG18Y 6ras2. ddnédit rate €HINA2 4 S @ R)prel5
g 79 (%H, as.s, cH)Qé 6. 96- 7. 02 (le, ?ne&%ﬁlﬁ)j, 750 7r.ezlt7 and the

o6t d . Bud8 kg SpuPhH i 17-65-7.70 (LH,
)Ighl—l),‘m%. 7§$H£§1H’ ﬁug:’a.fg%ﬁl) ?Bg_d;ﬂlsl’.lcg gel (cll_'!romatography

%%ﬁi@?%ﬁr&é‘ S}gﬁg:!hlé‘ﬁroqpllené'é ) : 31Gar baxyi Sgégg?lcllgg crystals

) 1) - ' - 3- 0X0- 1-
oo naTELarRb A PR e B B dune esachy icae
i he. .34 g, 1.2
SR LA B nLOER 10 T5 D 6 “of Bxanpl e
7 | 6 25
é‘@@f%?%i 2- (%- f RudBophdhy| §+ 3-QHb)met Ay40| -(Fither azi CHa),

%P9$]%g SEP 2006 79 carbonyli soi ndolin-1-one By
sithg {247 n rof NGHB-di AePhyB> 24 ( 3(6H uomephimd)agine), 3.18-

car boxyi soi ndol i n- 1- one gIUPAC name:
32§E3_{ ﬂorgbheﬂyp§ra21ne r 3.32-3.38 (lH, m, piperazine),

r
5, 6-di_net hyl - 3- oxo-1 -i soi ndol i necar boxylic acid], 10
b Sof( Bt e (GH e @ HpoanRL wWelsH olnt i Pisk) ACTOBBFNG3DO (1H, m,
Exanple 3. nelting point: 200-202C 1H NVR (CDC13) 8:
PRHQ0- 0..36 (UH, m, lpdtlazihede RO £3H; -H), 7.66-7.76 (24,
m, PhH)
Example 28
5,6—dimethyl—2—(3—fluorophenyl)—3—carboxymethyloxy—
isoindolin-l-one [IUPAC name: 2—{[2—(3—fluorophenyl)—5,6—
dimethyl—3—oxo-2,3—dihydro—1H—isoindol—1—yl]oxy}acetic
acid]
(28-a) 5,6—dimethyl—2—(3—fluorophenyl)—3—ethoxycarbonyl—
methyloxyisoindolin-l-one [IUPAC name: ethyl 2-{[2-(3-
fluorophenyl)—S,6—dimethyl—3—oxo—2,3—dihydro—1H—isoindol-1—
ylloxylacetate]

To a solution of 5,6-dimethyl—2—(3—fluorophenyl)—3-
hydroxyisoindolin-l-one (0.15 g, 0.55 mmol) in anhydrous
tetrahydrofuran (Smi) was added 60% sodium hydride (24 mg,

0.60 mmol), and stirred on ice for 10 minutes. Then, ethyl

bromoacetate (67 ml, 0.60 mmol) was added thereto, and
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s, NCH3), 2.37 (3H, s, CH3), 2.38 (3H, s, CH3),

3.15-3.75 (4H, br m piperazine), 5.93 (1H, s, CH 5 SEP 2006
6.85-6.91 (1H, m 10 PhH), 7.27-7.43 (3H, m PhH aAh

C4-H), 7.69 . (1H, S, Cr7-H), 7..70-7.75 (1H, m PhH)
Exanpl e 27 ' 81

5, 6-di net hyl - 2- (3-fl uor ophenyl ) - 3- (4- net hyl -1 - pi per azi

nyl)- carbonyl oxyi soi ndolin-1-one 15 A sol ution of

5, 6-di net hyl - 2- (3-fl uor ophenyl ) - 3-
byilroxgli sot Ndd - bveraigd .Y, Ohdl PEREYibR solution was
anhydrous dinmethylformamde (3 m) was added to a

SHSOERSE P8 uHA%% s0diuExh ggisgl geg)a%aﬁqg.tgé PR )agded to

i n anhydrous di net hyl f or mam de irred a
25C Q051320 Fhaybes T%;fn ol on, o
1-chl orolcarbonyl-%- rrgth pi’eﬁgrlgaz%%ﬁeﬂégaq&ﬁ‘, %Fré}il acetate.
| )Lyl hy u i neth or mam de,_ was. added ,
ther etxg,r}a%%d ‘gélgr?qeads vﬁqfhwwﬁéatsl% uﬁ?t%CbF&PeS Higied, and
ion sol.utiogn.,was, concentrated under reduced
TR R SRart, PRl R T S (e YRS dRel? G of 5,6-
ol | d by, extracti with chloroform The /-5 SEP
‘%’db%t%vﬁ“&{fagu%%ﬁ%m ht faEhonigerbradipeghyloxy-
ﬁ%fss re, and the _residue was purified by silica gel
W aprsre (ERWRAG mme : AEhNandr (£22¢3-f1poTephenyl) -
resul;iqugrystals were washed with petrol eum et her
Y giie ty k3 wexe ey 3tdikydsocbHpdendndok-Lipg ] paiynt=
146-148C i H NWR (CDC13 ) 6: 2.38 (3H, s, CH3), 2.40
gFtate] CH3), 2.73 (3H, s, NCH3), 3.01-3.14 (6H m
1piperazin_e), 3.18- 3.24 (1H, m piperazine), 3.32-3.38
(HHMMAM (PDQEY pzBne)l.17 (3H, t, CH,CHs;), 2.38 (3H, s, CHs),
2.40 (3H, s, CH3), 3.56 (1H, dd, CHz), 3.73 (1H, dd, CH,),
4.05-4.11 (2H, m, CH,CH3), 6.52 (1H, s, CH), 6.87-6.95 (1H,
m, PhH), 7.33-7.42 (lH, m, PhH), 7.43 (1H, s, C,-H), 7.63-
7.82 (2H, m, PhH), 7.66 (1H, s, C;-H)
(28-b) 5, 6-dimethyl-2-(3-fluorophenyl)-3- carboxymethyloxy-
isoindolin-l-one [IUPAC name: 2-{[2-(3-fluorophenyl) -5, 6~
dimethyl—B-oxo—Z,3—dihydro—lH—isoindol—l—yl]oxy}acetic
acid]

The. product (0.19 g, 0.53 mmol) of above-mentioned
(28-a)  and 1N NaOH (0.59 ml) was stirred with heating in
methanol (5 ml) at 100°C. The reaction solution was
concentrated under reduced pressure, and water was added to
the residue, followed by. extracting with ethyl acetate.

The water layer was acidified with concentrated

hydrochloric acid, extracted with ethyl acetate. The
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6.43 (1H, s, CH), 6.85-6.91 (1H, m PhH), 7.33-7.39
(1H, m 10 PhH), 7.36 (1H, S, C4-H), 7.66 (1H, S, (5 SEP 2006
Cr-H), 7.66-7.76 (2H, m PhH) Exanple 28
5, 6-di et hyl - 2- (3-f | uor ophenyl ) - 3- car boxynet hyl oxy-
i soi ndol i n-1-one [l UPAC nane: 82
2-{[2-(3-fluorophenyl)-5,6 15
di met hyl - 3- oxo- 2, 3-di hydro-| H i soi ndol - 1-yl ] oxy}acetic
acid] (28-a)
Herairevagl w2 gted |widtlophetyl) - Fethmed B posyturated NacCl
nmet hyl oxyi soi ndol i n-1-one [I UPAC nane: ethyl 2-{[2-(3-
fdluorophenyt)ed, 6add nebhybn8raxed2 usdeirhydbacdt pgeisRdire to
ol -1- 20 yl]oxy}acetate] To a sol ution of
i, vee o mes hyl o 2- f,ﬁefi:ﬂ@l@pb&ﬁgbhna _
hydr oxyi soil ndol i n-1 - one g, 0.55 mml) in

rOUsg tetrahydrofuran (5mM) was added 60% sodi um
hydride (24 ng, .0.60 nmmol), and stirred on ice for

S0 e Theny. ﬂ@éﬁoﬁﬁe@fzg 3L iohsha il 22,

was “ad thereto
h t l ut
59 %%aff”'%er e P aesl e e er v
dd h d I t w th
ot hyPhoag g 0° he%ix#"%t@&iﬁgmﬁégﬁéa%“ 2 uPrpaneayl) -3-

brine, dri.e and 5, concentrated under reduce
&£§¥W§§Q§iﬁ%¥ﬁ%Pﬁ Yp-E-gne [IUPAC name: [2-{] "2-(3-
dlne | - 2- (3 fluorophenyl) 3- ethoxgcarbonylnethyloxy-
ST 4 ) ohed T3 i@ T o¥ehgl 3-dihydro~1H-1soindol-1-

2 {[2 (3 f1 uor ophenyl) -
Y3, 1@y herafydl © 3-29d6i12, 30diliby dgo- 2fF i Blad ndaltle ykcpopplund  was

acet.at e
obtaine aCcording'to Example 3. melting point: 196-197°C

YH-NMR (CDCl3) &: '2.15-2.37 (4H, m, piperazine), 2.25 (3H,
s, NCHs), 2.38 (3H, s, CHs), 2.40 (3H, s, CH3), 3.01-3.15
(2H, m, piperazine), 3.36-3.46 (1H, m, piperazine), 3.54-
3.64 (2H, m, piperazine and CH,), 3.80 (1H, dd, CH,), 6.58
(1H, s, CH), 6.88-6.93 (1H, m, PhH), 7.35-7.41 (1H, m; PhH),
7.43 (1H, s, C4-H), 7.63-7.77 (2H, m, PhH), 7.67 (1H, s,
Cs —H)

Example 30
(+)—5,6—dimethyl—3—propoxycarbonylmethyl—z—(3—pyridyl)—
isoindolin-1l-one [IUPAC name: propyl (+)-2-[5,6-dimethyl-3-
0x0-2-(3-pyridinyl) -2, 3-dihydro-1H-isoindol-1-yl]acetate]
and (—)—5,6—dimethyl—3—propoxycarbonylmethyl—Z—(3—pyridyl)—
isoindolin-l-one [IUPAC name: propyl (-)-2-[5,6-dimethyl-3-

O0x0-2-(3-pyridinyl) -2, 3-dihydro~1H-isoindol-1-yl]acetate]
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10 1 HNWR (CDC13) 5: 1.17 (3H, t, CH2CH3), 2.38 (3H,

s, CH3) , 2.40 (3H, s, CH3), 3.56 (1H, dd, CH2), 3.{F% SEP 2006

1H, dd, CH2), 4.05-4.11 (2H, m CH2CH3) , 6.52 (1H,

, CH, 6.87-6.95 (1H, m PhH), 7.33-7.42 (1H, m

hH), 7.43 (1H, S, C4-H), 7.6337.82 (2H m PhH),

7.66 (1H, s, C7-H) 15 (28-Db) : :

5, 6-di met hyl - 2- (3-fl uor ophenyl ) - 3- car boxynet hyl oxy-

i soi ndol i n-1-one [I UPAC nane:

23¢f2)y (3-fl uowppbeByimetlyl -3-carboxymethyl-2- (3-pyridyl) -

di net hyl - 3- oxo- 2, 3-di hydr o- 1Hi soi ndol - 1-yI'] oxy}acéfi c

866 BT Nen - DESHECL 0RO Gam®: 5 L) 50%6 a4 —3moxo-T-

above- ment i oned éo (28-a)Ignd ﬁvﬁgoﬁs(é.gémﬁﬁfy&ag %02

§§¢§ff$hﬂw§b)h2?§L89hy8roﬂ?ﬁD§98kngél- L %ﬁa&%%?' N84y ang
under *r équced

reacti on solution was™ concentrate

P YL St o HBB R f O o0 WS RFR 1T L sdpgio L in-1-
_acidified, w trated_25 h hl or i
o Ty Ao T et T CoaerarBY TTAE0n 4En Sopg6 L diny1) -
tract hed with yater, followed b
LR - YNGR Dl "l Ta&E e ancme AT ont 1 at ed

under_reduced_ pressure to give 0.15 g of the title
Conp&mﬁfm¥&a%p§@dQ@eghyl—3—carboxymethyl—2—(3—pyridyl)—
,5,6-dine;hyl-Z-(S-fIuorophenylé-3-[2-(4-nethyI-I-

i et iyt Y =onex bEY bk ypamet ndol P nét+domethpy-3sbrg-2- (3-
0.15 g of 5, 6-dinmethyl-2-(3-fluorophenyl)-3

Ry isEh et il Dx§i kydndol ini $obmdo Ll + UPAL) ameif2abid] was
'2-(3- fluorophenyl)-5, '

waditrest il t18- oxlo-PhSnyll éylnly barithé sobndokml & 381t, and the
yl Joxy}acetic acid], 0.16 g of the title conpound was
salt was subjected to fractional recrystallization using

(
S
P

ethanol. The resulting salt was treated with 1IN
hydrochloric acid to give (+)-5,6-dimethyl~-3-carboxymethyl-
2-(3-pyridyl)isoindolin-l-one [IUPAC name: (+)-2~[5, 6~
dimethyl-3-oxo-2~(3-pyridinyl)-2,3-dihydro-1H-isoindol~1-
ylljacetic acid].

specific optical rotation [a]®’; = +108.6° (c=1.0,
chloroform : methanol =1 : 1)

By using (+) -phenylethylamine,” (-)-5,6-dimethyl-3-
carboxymethyl-2- (3-pyridyl)isoindolin-l-one [IUPAC name: (-~
)—2—[5,6—dimethyl—3—oxo-2—(3—pyridinyl)—2,3—dihydro—lH—
isoindol-l-yl]acetic acid] was obtained according to the
above-mentioned method.
specific optical rotation [a]zﬂJI = -106.4° (c=1.0,

chloroform : methanol =1 : 1)
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obt ai ned according to Exanple 3. nelting point: | 5
196-197C 1H NMR (CDC13) S: 2.15-2.37 (4H, m 0-5 SEP 200
pipe.ra.zine.),, 2.25 (3H, s, NCH3), 2.38 (3H, s
CH3), 2.40 (3H, s, CH3), 3.01-3.15 (2H m
pi perazine), 3.36-3.46 (1H mgpiperazine), 3.54 15
3.64 (2H, m piperazine and CH2), 3.80 (1H, dd, CH2),
6..58 (1H, s, CH), 6.88-6.93 (1H, m PhH), 7.35-7.41
(1H, m PhH), 7.43 (1H, S, C4-H), 7.5031-7.77 (2H, m
PRBEY-D) 7(6Y-61B8-dSmetBi1HS- At yimethyl-2- (3~
(+$?5,6-dinethyI-S-prggoxycar oﬁ§1nethyﬁi£1(§pbyrléjﬁ)
pyk$QyDHoLbinHo0Re - LYRAC RamRc B%R%%lpropyl (+)-2-1[5, 6-
(+)-2-[5, 6-di nethyl - 3- _ o | I. .
?i?e@h%g;9¥6kgLQ¥kblgy§igﬁR¥QB92%51&%ﬂ§3¥%¥1%:%s 358 -1-
e] a

5 - di - 35 Imet hyl - 2- (3- pyri dyl )
P e et oot o) P e R R RAREI T e pypborycarbbhy il hyy —2-
- 2- - di et -3 25 '

g%‘?é%g?ﬁiﬂr?‘aﬁg%;t-lﬁfi-‘apﬁyéw?%ﬁ nagienderopyyl J(atelea [5, 6-
£e P 200 3 (30-a) . _ o

%ﬁégébiiéﬁaﬁﬁﬂyffé§EEY56Q§ﬁ¥@hy24QréghyﬁrpdﬁﬁylsOlndol—l—

i soi ndol.in-1-one [I UPAC nane:

¥ﬁ£% 2 ,%;-dinethyl-S-oxo-Z- . o
(3-pyridinyl)-2,3-di hydro- 1Hi soi ndol -1-yl ] acetic
acid]Bxuﬂflng above-mentioned products of (+) isomer and
-)-5, 6-di net hyl - 3- car boxynet hyl - 2- (3- pyri dyl )i soi ndo
{TﬂliSO%ﬁé FlegpaC iareely, optically active title compounds
(-)-2-[5, 6-di et hyl - 3- oxo- 2- (3- pyridinyl) - _

We 1 dilfhedimed Hd sor dithod - do yitasel écgaci d] Racenic

5, 6-di net hyl - 3- car boxynet hyl - 2- ( 3- pyri dyl ) -

(+s0isndold imeltorie- 34 3RA8o Bpd@Ebony Ime thy1-2- (3-pyridyl) -
2-[5,6-dinethyl-3-oxo-2[(3; g L} Qeﬁgc

ipypiindionyn-12,chrefli s ARG | ks O 71 Y ) 35EYECe_dimerny1-3-
acid].mggﬁlo reacted with (-);%h§%¥ e¥hy|an1né 1o Form

U3 R Idiny DA, 905 R 6010 181 568 9P acetate]

recrystallization usin
specific  optical rotation []?®, = +106.3° (c=1.0,

chloroform)
(—)-5,6—dimethyl—3—propoxycarbonylmethyl—Z—(3—pyridyl)—
isoindolin-1l-one [IUPAC name: propyl (-)-2-[5,6-dimethyl-3-~
oxo—2—(3—pyridinyl)—2,3—dihydro-lH—isoindol—l—yl]acetate]
specific optical rotation [@]®, = -101.9° (c=1.0,
chloroform)

Example 31

Preparation for injection

(31-a) Hydrochloride (15 mg) of (-) isomer of the compound
in Example 3 and sodium chloride (45.0 mg) were dissolved

in distilled water for injection, and the total volume was



ethanol .. The resulting salt was treated with IN

hydrochl oric acid to give 05 SEP 2006
(+) -5, 6-di et hyl - 3- car boxynet hyl -

2-(3-pyridyl)isoindolin-I-one [IUPAC nane: (+)-2-[5,6

5

85
di met hyl - 3- oxo- 2- (3-pyridi nyl)-2, 3-di hydro- 1Hi soi ndo
-1- yl]acetic acid] specific optical rotation [a] 29D =
+108.6 (c=1.0, <chloroform: nmethanol =1 : 1) By
mgﬁéwhﬁ*ﬁop@e@ﬁiﬁthYTﬁ@1Q§ue$u% §o§ugh8ﬁta¥5 gl%ﬁ%;ed under

car boxynet hyl - 2- ( 3- pyrldyl)|50|ndol|n -one
5;1%251[1546 g?rﬁg%ﬁ)l/fm% oxtoO 2- yr| d| nyﬁnszp%r%n%yd?‘ JFﬁtable
'd%i -1-yl]acetic aC|d] was obt ai ned according to
the ove nentloned nmet hod. specific opt|cal rotation
fﬁ]%% %¥§%g§¥é 821%3§S%§hlorqfoqgomer o?’the c%mpound
' y pr.opo carbonylneth | -2-(3-
5 rrEﬁﬂ?f“P'rdL?oi %ddarrfi Iglblﬁ:é’% PAEUn Qneng d‘fﬁﬁe dissolved in

q& -2- [5 6-
i d 3wakero-fox pyRpEchyORY 2, Bdi fjidr ot PERL soloddmle was
-1- yl]acetate] and
mede. 6t ety 3- pilop osqese bongd het hgth - was filtered under
&? pyridyl) isoindolin-Il-one [IUPAC name: propyl (-)
grqyg gconditions to give a transparent injectable
di met hyl - 3- oxo- 2- (3- pyri di nyl ) -2, 3-di-hydro-1Hi soi ndo
solutyildracet at e] By usi ng above-nenti oned products of
(+) isoner and (-) isomer respectively, optically
10 Phairmaedlicdie adormeamdsxanddl aver e obt ai ned according to
Exanpl e 8.
(+) - The- dineRithEtit RIORMVE a8 Honyd r@&rh%ugdé BoPYEhdYbresent
- isoindolin-l-one [IUPAC name: propyl

ivengdilon werd etdyiatdd.

The compounds obtained in the above examples were.used.
Hydrochloride salt of the compound was dissolved in saline
15 to give the test composition. Some compounds, of which
hydrochloride -salts were not water—soluble, were dissolved -
in water in the presence of solubilizer, hydroxypropyl-fB-
cyclodextrin.
The respective test composition was administrated to
20 mice via the tail vein and the anesthetic effect was
evaluated by occurrence and duration of loss of righting

reflex. Results are shown in Table 9.



0X0- 2- (3-pyridinyl)-2,3-di hydro-| Hisoi ndol - 1-yl ] acet a
te] specific optical rotation [a]28D = +1.06. 3 0.5 SEP 2006
(c=1.0, 15. chloroform
(-)-5, 6-dinet hyl - 3- propoxycar bonyl net hyl - 2- ( 3- pyri dyl)
- isoindolin-l-one [IUPAC namseé propyl
(-)-2-[5, 6-di net hyl -
0X0- 2- (3-pyridinyl)-2,3-di hydro-| Hi soi ndol -1-yl ] aceta
te] specific optical rotation [a]29D = -101.9 (c=1.0,
20 chl orof or Ex 1 Preparation for injection
chi or TABIEE ) 0

(31-a) Hydrochl or nmg) of (-) isomer of the
corpound—in-Exanp

rmln 3 ::md sodiumchl ori dp (4'3 0 ny)

EaUerH NPIrQe ahueous soI ut |'Eﬂb|a\@s Na.35 eredi under N
i e d| ons to giv a ent ect abl e
@51 No&1dlL L« oTabig 2 %) o'fL

ution. (31-b) Hydrochlori i soner
ablelﬁe N@rﬁpouhd-+5 in Exarfﬁdmz Ao ucﬁse (250 0 ny)

ve dlstlll t i njection, and
ﬁ%gtz g?qvol made %ﬁm? ?‘%’%I?om 'ET'he aqueous
- SabhleRi oNowgas -lf-i-H ter ed undeTables? eNol 38 condHtl ons to.
ve a

ansp rent i nJ ect ut i on.
%Jt?r?acbjf’ogl cal” Test a\baé’?erﬁeﬂé’n‘g%t he'h c+effect s of
Téitsie QoMo dst-af t he pr esergme PNYRM{ On were

g;@%‘gat ‘ﬁe:geugggpounds o‘lbatb?é Se%0|4n2 t he+ab_(l)_ve
Table2 No.7 +++ Table 2 No.44 +++
Table2 No.8 +-++ Table2 No.45(—) ++
Table2 No.12 ++ _ Table 2 No.48 ++
Table2 No.13 ++ Table2 No.52  +++
Table2 No.15 + Table2 No.53 .. ++
Table2 No.17- ++++ Table2 No.55  ++
Table2 No.20 +-++ Table 2 No.56(—) ++
Table2 No.21 ++ Table 2 No.60 +
Table2 No.24 + Table 2 No.62 +
Table2. No.28 +++ = = Table2 No.B3  +
Table2 No.29 +++ Table 2 No.66 +
Table2 No.31 ++ _ Table 2 No.67 +
Table2 No.33 ++4+ Table 2 No.68 +
Table2 No.34 +-+ Table 2 No.87 +++
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Hydrochl oride salt of the conpound was dissol ved in
saline 15 to give the test conposition. Sone 05 SEP 2006
conpounds, of which hydrochloride salts wer e not '
wat er - sol ubl e, were dissolved in water in the
presence of sol ubilizer, hydrdypropyl-p-
cyclodextrin. The respective test conposition was
adm nistrated to 20 mce via the tail vein and the
anesthetic effect was evaluated by occurrence and
duration of |oss ?%t%éghtgng r Xy Results are
shown in Table 9. SEP 2006 ~Tabl e 9 Conpound

‘°ﬂb 2 E+ Tabl e é hﬁﬂé%4+N¢5 Tabﬁﬁ*Z No. 3 ++

Tald ® Rolo. 39 4 4 Tabl e 2 fNgydls +hobabl e42 No. 40 +++
Table 2 No.5 ++ Table 2 No.41 ++ Table 2 No.6 + Table

bablg3 4ol ThBl e 2 No. 7 Wable Tabb8 2 N&#4 +++ Table

--?.’abhpg 8n&14 Tabfe 2 No. 45(- —}abfnr%bﬁgal e 2_|_5 412 ++ Table

48 ++ Table 2 No. 13 ++ +++ Table
EabNo? 18035 Tabl®® 2 No. 53 ++Tabkabl No3 No.+A +++ Table 2

Mie>P fid19 Tabley2 No. 20 ++4 Tabl g 2 No. ie( ) ++

Table 3 No.23 ++ Table 5 No.7 .+'+ +
Table 3 No.27 ++ Table 5 No.10 ++ -
Table 3 No.28(—) =+ Table 6 No.1 ++
Table 3 No.29(—) ++ Table 6 No.2 ~ ++
Table'3 No.38 + Table 6 No.4 +
Table 3 No.39 ++ Table 7 No.1 +++
Table 3 No.49(—) +++ Table 8 No.l — +++
Table 3 No.52(—) 4+ Table 8 No.3 +++
Table 3 No.54(—) ++ Table 8 No4  +++
Table 3 No.56(—) +++ Table 8 No.5(—) -+
Table 3 No.57(—) -++ Propofol +++
Table 4 No.2 ++ Thiopental Sodium ++
Therapeutic index (T.I.) of the compound was
determined. The HDs, value, the minimum dose at which at

least 30 seconds loss of righting reflex were observed in
SQ% of the injected mice, and the LDg, value, the 50%
lethal dose were determined. Then the T.I. of LDso/HDsy was
obtained. Results are shown in Table 10. For the
comparison purpose, the T.I. of clinically used intravenous
anesthetics, propofol and thiopental sodium, which were

disclosed in Japanese Patent Application Laid Open No. 50-



Table 2 No.21 ++ Table 2 No.60 + Table 2 No.24 +

Table 2 No.62 + Table 2. No.28 .+++ Table 2 No.63 + 05 SEP 2008
Table 2 No.29 +++ Table 2 No.66 + Table. 2 No.31 ++

Table 2 No.67 + Table 2 No.33 +++ Table 2 No. 68 +

Table 2 No. 34 ++ Table 2 No.888++ 0 5 SEP 2006 87

Table 9 (cont.) Conpound No. Anesthetic activity

Conmpound No. Anesthetic activity Table 3 No.4 + Table
4 No.5 + + Table 3-No.6 +++ Table 5 No.2 + Table 3
No4 716, +adabskodn Nbn 3the+tabable 3 No. 14 + Table 5
No.4 +++ Table 3 No.15 + Table 5 No.5 +++ Table 3
No. 19 ++ Table 5 No. Gatle ffabl e 3 No. 23 ++ Table 5 No.7
+++ Table 3 No.27 ++ Table 5 No.10 ++ Table 3
No.28(-) + + Table 6 No.1 € + Table 3 No.29(-) + +
Table 6 No.2 ++ TESke3Nel 38 + Table 6 No.4 + Table
3 No.39 + + Table 7 ++iN—Rabl e 3 No.49(-) +++

Yo. 52(-) ++ Table 8 No.3 +++
Table 3 No.54(-) + + Table18 No.4 +++ Table 3

56(-) +++ Table 8 No.5(-) +++ Table 3 No.57(-) + +
P "pof oH—+++ - -
Rz L HDso(mg/kg) LDso(mg/kg) T.l.(mouse)
racemic _Q CH¢-N  N-CH, 6.92 92.00 13.29
(o]
F
(+) 25.13 >120 >4.78
(=) 1.90 64.69 34.05
N
(= — Homay Cre-N_N-Ct 10.00 >120 >12.00
VA
(=) | : CHzg'N\_/N‘Cﬁs 12.61 - >120 >9.52
: OCH,CH,
T _
racemic 7 _ I}I CHzg'OCHzCI‘bCHs 27.10 >100 >3.69
(+) 75.35 >120 >1.59
(-) 2047 - >120 >5.86
(=) _Q CHzg-OCHzm(mah 23.07 >120 >5.20
(-) —Q CH,CH,0CH,CH, 14.51 >120 >8.27
) (- ; CH,CH,OCH,CH,CH; 14.33 >120 >8.37
R
v
(=) = 217 120 55.30
ON\_/N-CH,
Propofol 13.5 56 4.14

Thiopental Sodium 23.5 100 4.26
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Tabl e 4 No.2 ++ Thiopental Sodium ++ Therﬁpeﬂbgg I ndex

T.1.) of the conpound was determ ned. The
salue? t he niningﬁldose at which at |east 30 secon é SEP 2008
| oss of righting reflex were observed in 5 50% of the
injected mce, and the LD50 vag®@e, the 50% |etha

dose were determ ned. Then the T.1. of LD50/HD50 was
obt ai ned. Results are shown in Table 10. For the

conmparison purpose, the T.1. of clinically used

i nt r akensbewnanixst hebiles, 1@y opdkolsandiéthopedbdle (LDsy) of
sodi um which were 10 di scl osed i n Japanese Patent :
#ippl teati oompabddOpenmiieh 30 dhér SER200% B8,15443%h is an
are shown in the table. Table 10 0 H3C N-R2 _HBC L
Balckboa( o kahe L Bhalomldid)c TAcLBHS eland agh0l hidigse Lpy
v -CH3 6.92 92.00 13.29 F 0 (+) 25.18 >f§0 SA°78 -

- - 10, 20 .
Am S9! 64:-h%?| %és@f’ cor&p%%g%ﬁiogggnsgﬂ%é% (i.v.).

>12.00 NNCHzO U 31
This means that the anesthetic composition of the invention

has a very wide safety margin. Propofol and thiopental

'sodium, most popular anesthetics, have significantly

narrower safety margins.

Anesthesia induction time, the time from the complete
injection of the compound (2 x HDsy) to loss of righting
reflex, and after wake-up recovéry time, the time from
righting reflex was back to normal to the animal started to

move spontaneously were determined. The results are shown

in Table 11.



0 racem c CH2C OCH2CH2CH3 27.10 >100 >3.69 -N O (+)

75.35 >120 >1.59 (-) 20.47 >120 >5.86 (-) ~- N CHp@G SEP 2008
~2cH(a 3h 23.07 >120 >5.20 (-) 7- N CH2CH2OCH2CH3

14.51 >120 >8.27 (-) 7- N CH2CH20CH2CH2CH3 14. 33 >120

>8.37 . 90

__________________________ Table 4. . ___.__.

Propofol 13.5 56 4.14 Thiopental Sodium 23.5 100 4. 26

0O 5 SEP 2006 89 As shown in td&ble 10, the 50% I et ha

dose (LD50) of the tBgt nd is much hi gher than

the HD50, which is an i dt oryok, the anesthetic

action, and the high % DNy~ t he test conpounds

was nore than 120@/333 i.v.). !5 This neans that the

anest hetic conposition of the invention has a very

w de -safety margin. Propofol and thiopental .sodium

nost popul ar _anest hetics, have significantly narrower
safety margi R?' Anest hesi a i rﬂducti on ti AfesthétR® T1 NBter wake-up
fromthe conplete induction time  recovery time

I\ '

(-) = NN 0'00" 6'44"

' i 7\
(—) ‘Q'OCHzCH: CHzg'N\__/N‘CHa 023" 4'24"

' o

. /\
racemic —Q CH’g_NuN - 03" 3'32"
( — ) —Q CHz?)‘OCHzCHzCH?, 0'02“ . 1 |08u
Propofol o'osg" 4'02"

As shown in table 11, the'isoindoline derivatives of

the invention can provide rapid induction and recovery from

anesthesia.



10 injection of the conpound (2 x HD50) to | oss of -
righting reflex, and after wake-up recovery tine, t Wb SEP 2006
time from righting reflex was back to normal to

the.animal started to nove spontaneously were

determined. The results. are shdwn in Table 11. 15

SEP 2006 90 Table 11 0 H3IC NR2Z H3ICL R2L

Anaesthetic after wake-up induction tine recovery

tigafmg CHIGN 1_ - 000" 6'44" O (-) cH2G N chHs

0' 23" 424" OCH2CH3 0 Oracemc CH2G-N NN--O 0113"

3'32" i%%%mgHQC- CH2CH3 0' 02" 1108" N O Propofo

0108" p%n‘ghBWﬁfﬁ"ﬁm‘a@fﬂ byt 1fotthel 4 sei ndol i ne
derivatives of the invention can provide rapid

i nducti on and recovery f5€n1 anest hesi a.

|

R; N—R,

L

wherein R;s are the same or different 2 groups, each
of them is selected from the group consisting of C1-3
alkyl; or when R;s are two adjacent groups, the two R;s
taken together may form a saturated 5- Or 6- membered
cyclic group which may have 1 or 2 hetero atoms selected
from the group consisting of sulfur, nitrogen and oxygen:

X is oxygen or sulfur:

Rz is selected from the group consisting of phenyl,
benzyl, pyridyl, pyridylmethyl, pyrimidinyl, cyclohexyl,
methylpiperazinyl, indanyl, l,3—benzodioxoly1 and naphthyl,
all of which may optionally be substituted; provided that
when R; is phenyl, the 3- and 4- positions of the phenyl

molety are not substituted by alkoxy groups at the same

time:

represents a single bond or double bond: and
L is
—(CHQJn —H

wherein n is an integer of 1-8;
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0.5 SEP 2006 91 CLAIMS 1. A conpound represented by
formula (I): X RLNR2 (I ) i wherein Rs are the',s SEP 2008
same or different 2 groups, each 5 of themis

sel ected fromthe group consisting of Cl1-3 alkyl; or

when RI's are two adj acent groupsz the two Ris taken

together may forma saturated 5- or 6- nenbered

cyclic group which may have 1 or 2 hetero atons

selected fromthe group consisting of sulfur,

ni trogen and oxygefi: \lO X is oxygen or sulfur: R2is

sel ect eT (GRmntHeN gr obup-l%)nsi sting of phenyl, benzyl,
pyridyl, pyridyl nét.hyl’ pyrim di nyl, cycl ohexyl,

nevtﬂpﬁyl pi perlgldzi nyl, indanyl, 1, 3-benzodioxolyl and

napHt FH§A L | icf vdelodviemy optbena be_substituted;
provi ded that 15 when R2 is phedr){sl ,hﬁ’ge gyél‘é%d gonsisting of
pc;!sWilTQﬂﬁﬁ,of I teegphenyl mia%fcyle@recﬂqtg substituted b
al koxy groups at the sanme tine: ------ r Jent sCh-

sisvdist ok dr bgowh e bogd: d is.20 -(CH)n -H
wherein n is an integer of I-8; ?L{B_u%ﬁfﬁ%o oMg2 Ccyclopentyl,

- ((@L2ptiexyN ,/ N cf81ohepty , cyclohexylmethyl,

alkyl

benzyl, 2-
pyridyl and 2-pyrimidinyl dgroups, n' is an integer of 1-3.
—(CHa)y—C—A

W

wherein W is oxygen or sul fur atom, A is selected from the
group consisting of linear or branched ci1-5 alkyl, 2-
dimethylaminoethylamino, 2-thiazolylamino, 4-
methylhomopiperazinyl, 4—piperidinopiperidino,
dimethylaminoanilino, pyridylamino, piperidino, 4-
ethoxycarbonyl piperidino, 4-carboxypiperidino and a group

represented by formula (J)

RN
_U‘Rs (J)
wherein R; is as defined above,
n" is an integer of 0-3;

_(CHQ)n"_%_OE
O

wherein E is selected from the group consisting of
hydrogen, 1linear or branched ci-6 alkyl or alkenyl, c1-3

alkyl substituted by at least one fluorine atoms 2-



10

15

20

wherein R3 is selected fromthe group consisting of
hydrogen, linear or branched C1-8 alkyl, Cl1-3 alky®5 SEP 2006
substituted by at | east one fluorine atons,
cycl opentyl, 5 cycl ohexyl, cycloheptyl,
cycl ohexyl met hyl , benzyl, 2- py¥3dyl and 2-pyrim dinyl
groups, n'" is an integer of 1-3; -(CH2)n"-CA 11 W
wherein Wis oxygen or sulfur atom A is selected from
t ou onsisting of |inear- or branched Cl1-5 al kyl,
ZW%ﬁ¥?ﬁ$h§m£fanin@éﬂﬁﬁhﬁﬁhhiOébHﬂﬁ@uolgLaﬂhgghyfaminoeth 1
n%hy | honopi per.azi_nyl, 4-piperidinopiperidino, Y
di‘me ram R¥EFHYilno, perizehll,am peripypeekdino, develo

. . v ) 7 pentyl,
e%po yqarbonyl pi peri di no, 4-carboxypiperidino and a

gretp© ﬂesen¥%@r@?YﬁooﬁﬁgapQ&hnii,~~cy%§c(
wherein R3 is as defi ned above, n" is an ingéﬁgﬁﬂﬁﬁhyl' 1-

oMethylcArpipegicy ]l wher ¢ndabyils sgl gched t he
group consisting of 20 hydrogen, iinear ggag?gﬁgﬁéd and  1H-

Cinglodily| wheakkenybhe6}i3 8hy pabBal tWhed DY@l a1ty be

Iea;t one fluorine atons, 2 0 5

meuhekyeuhyeld, By meityy| hbagt hyd - dj tlaf am noet hyl ,

phenyl , pyridyl, benzy?, pgridy %%ﬁﬁ#ﬁ? C clg%gﬂg?P; methyl,

methoxy, isopropyl and allyl, n" is an integer of 0-3:
—(CHyn'—T1—gG

wherein T is oxygen, sulfur or NH, @ is selected from the

group consisting of hydrogen, 1linear or branched ci1-5
alkyl, c1-3 alkyl substituted by at 1least one fluorine

atoms, 2-methoxyethyl and alkylcarbonyl, n' is an integer

of 1-3;

—OCH;s~C—N N-R
g S ¢

wherein R; is as defined above;

—OCH,~C—OE
o)

wherein E is as defined above;

=CH—C—N N-R
(ll)L/s

wherein R; is as defined above; or

=CH—$|)—OE
O
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et rahydr o- 2H pyranyl, cycl ohexyl net hyl,

iYCLgPﬁ§Y[Z-Liperiéyl , I ndanyl, 1 3- benzodi oxol yl qusgp 2006
iH5 indolyl, wherein phenyl and pyridyl may o
optional Iy be substituted by the group conS|Ft|n9 of
hal ogen, nethyl, nethoxy, isopyopyl and allyl, n n
an integer of 0-3; -(CH2)n'-T-G wherein T is oxygen,
sulfur or N\HF Gis selected fromthe 10 group
consi sting of hydrogen, linear or branched Cl1- ?I -

alWhAreiol B3 id lad cifistdd ured,by at | east one fluori

atons, 2-nethoxyethyl and al kyl carbonyl, n' is an

[ R3 is as
i Megersalef theed®CH2 Il ~~ -R3 15 0 mhereln
52?$§2d above; -OCH2-C-OCE 11 O wheaﬁln Enlésa?s s
i o) SEHAS 17 er
Sg: Ezghggove'p%ﬁnd\lza—l- C—lail éggeégP o rd4two groups

mﬁedebBlEctéda$r6&fEﬂ%dgégﬂﬁecon31stlng of methyl and ethyl.
3. The compound of Claim 2, wherein R; is 5,6-dimethyl.

4. The compound of Claim 1, which is represented by

formula (1-1):

(I-1)

wherein M represents together with the isoindoline
Sstructure a saturated 5- or 6~ membered cyclic group which
may optionally have 1 or 2 hetero atoms selected from the
group consisting of sulfur, nitrogen and oxygen;

X, R and L are as defined in Claim 1
Or a salt thereof.
5. The compound of Claim 4, wherein M is gelected from
the group consisting of
-CH,CH,CH, -
-CH,OCH,;- and
-OCH,0-.
6. The compound of any one of Claims 1-5, wherein R, is
an  optionally substituted phenyl Oor an optionally

substituted pyridyl.



or a salt thereof. 2. The conpound of Claim1, wherein

Rls are two groups and selected fromthe group 05 SEP 2008

consi sting of nethyl and ethyl. 5 3. The conpound of

Caim2, wherein RL is 5,6-dinethyl. 4. The conpound

of Aaiml, which is representeg by formula (1-1): X

MI NR2 L (lI-1) wherein Mrepresents together with

the isoindoline 10 structure a saturated 5- or 6-
ereﬁqegycgfiﬁjc grcgup which rmay optionally have 1 or

2 ‘het erd*&at Fulecredardy ashd hef @rpuR; consi Skl of ,

sul fur, nitrogen and oxygen; X, R2 angﬂi:g?i'zéﬁgggln L 1s

def i nedd @ aLW%}_Aor a salt thereof. 15 5. The

compound of ailm 4, wherein Mis selected from the

group consistindVof - CH2 CH2 CH2 - CH2OCH2 - and

-CE?QC) . 20 6. The conmpound of any one of Cains 1-5,

WHEEERANR2 W s isan yemal |y spbst| henyl or an

optionally substi?ﬁgéd pyrz?[dyly.g Oé%yéégegoogléo% fhe group

Theneorpaund oaf 1ameaan®:0fn: A RlHE 1of.s WL e n L, i s

shdaiag nd a group of
5 formula (J):
7\

_U Ry (J)

wherein R; is methyl or isopropyl.

8. The compound of any one of Claims 1-6 wherein [, is

—(CH,) —I(II—OE

10 wherein E is selected from the group consisting of propyl,
isobutyl and phenyl substituted by at least one of methyl
and/or methoxy.

9. The compound of any one of Claims 1-6, wherein L is
— (CHy) ,—T—C
15 wherein T is OXygen or sulfur,

G is ethyl or propyl.

10. The compound of Claim 1, which is represented by the

formula:
@)
H,C |
N_Rz
}gC
L

selected from the following



2 w wherein Wis oxygen, Ais selected fromthe group
consisting of linear or branched Cl-5 alkyl and a § 5 SEP 2006
group of 5 forrmula (j): -NN-R3 P) wherein R3 is

met hyl or isopropyl. 8. The conpound of any one of
Cainms 1-6 wherein L is -{CH2 -COEO 10 wherein E
is selected fromthe group consisting of propyl,

i sobutyl and phenyl substituted by at |east one of
met hyl ~—and/or nmethoxy. 9. The conpound of any one of
A" nptg.ongheerein L is - (CH2) 2-T-G 15 wherein T

i s—oxygen or sulfur, Gis ethyl or propyl. 10. The
compound Caim1, which_1s represented by the

f el a: H3C NR2 H3C L wherein R2 and’ L are
selected fromthe tolTowng 5 SEP26069— 96

conbi nat/ S: R2 L /\
—@ CH,C-N  N-CH,
6 \ /

/ N\
O

/ N\
F CHC-N  N-CH,
o

~
~-
< e (O
~
~-

/N
CH,C-N N~<
&

F CH,C-N N—<
6 \ /

/N
_—Q-OCHﬂﬁ CH2(.C.)'N\ N-CH,



CH2C-N' ~/NCH3 O3 CHRC U-CHF O FCHRC " -CH3
OCHR2CNNJ O-( CHRCN--/ O~\ F/ -0-FF

CH2C-N N( Ov \ OCH2CH3 CH2C- -CH3 0O v O5SEP20 95 SEP 2006
R2 L N CH20C- OCH2CH2CH3 /_ N CH20 OCH2CH(CH3) 2 N

CHZCHZOCHZCH3 /- \ N G 2CH20CHRCH2CH3  NZC_ N

Rz L

& CH,C~OCH,CH,CH,
=N o

& CHyC- OCH;CH(CHj),
N 5

7N CH,CH,OCH,CH,
=N

7N CH,CH,0CH, CH,CH,
=N

/ N\
x S a el

or a pharmaceutically acceptable salt thereof,
11. The compound of Claim 1, which is represented by the

formula:

wherein R, and L are selected from the following

combinations:



N-O or a pharmaceutically acceptable salt thereof.

11. The conpound of Caiml1, which is represented by 008
the formula: ONR2 5 wherein R2 and L are sel ect & SEP
fromthe followi ng conbinations: B5 SEP 2006 98 R2 L

CH2C -CH3 O -\ CH2C -NN- CH3ggF O F CH2C - -CH3 O

CH2ZGN N~ OCH2GNN F -0-FF CH2ZGNN{ O CH2CH3
CH2CG-U-CH3 0 0 5 SEP 2006 99

Rz L

/ N\
O

CHC-N  N-CH,
6 \ /

/N
CH,C-N  N-CH,
C") \ /

=

~O-

RUEEE O
~

~O-

/ N\
0 ——/

/
CHyC-N N—<
3



R2 L / N CH2o0 OCH2CH2CH3 / N CH20 OCH2CH( CH3) 2
CH2CH20CH2CH3 N N CH2~2aH2~2~3 N CH2ZC N N--O O or a
pharmaceutically acceptable salt thereof. 12. The 05 SEP 2008
conpound of Claim1l wherein represented by the

formrula 0 H3C NR2Z H3C5L 65 ONR2 wherein R is

05 SEP 20 100/ \ OR4 O wherein R4 is selected from

the group consisting of Cl1-5 alkyl, optionally

substituted phenyl and optionally substituted benzyl,

and L istcE 211- N Cl:dL

@ CH,C-OCH,CH,CH,;

- N O

_</__\> CH,C- OCH,CH(CH,),
=N )

—@ CH,CH,0CH, CH,
=N
7\
—Q CH,CH, OCH,CH,CH,
/\
=N lcl) n__/

Oor a pharmaceutically acceptable salt thereof.

12. The compound of Claim 1 wherein represented by the

formula
@)
H,C l
N_Rz
H,C
L
or
0]
l
N_'Rz
L

wherein R, is
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O 5 13. An anesthetic conposition for inducing

sedative effect and anesthesia in a mammal, SEP %008

conprising an anesthetic effective anmount of the 05

conmpound of any one of Clains 1-12 and a

pharmaceutically acceptable EQBrier. 10 14. The
C

conposition of Claim13, whi is for intravenous

injection. 15. Use of a conpound of any one of Cains
1-12 for manufacturing a pharmaceutical conposition
for inducin sedative effect and anesthesia in a
manmal .

OR,
O
wherein R, is selected from the group consisting of C1-5
alkyl, optionally substituted phenyl and optionally

substituted benzyl, and L is

CH,C-N  N-CH,

13. An anesthetic composition for inducing sedative effect
and anesthesia in a mammal, comprising an anesthetic
effective amount of the compound of any one of Claims 1-12
and a pharmaceutically acceptable carrier.

14. The composition of Claim 13, which is for intravenous
injection.

15. Use of a compound of any one of Claims 1-12 for
manufacturing a pharmaceutical composition for inducing

sedative effect and anesthesia in a mammal.



