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1 IYIIISII~ *144154+ DESCRI PTI ON *000002* ...
| SO NDOLI NE DERI VATI VES FI ELD OF THE | NVENTI ON The
present invention relates to novel isoindoline mmmmmmmn
derivatives. The derivatives of the invention are

useful for manufacturing pharfraceutical conpositi 0NSycaisas
especially anesthetics. RELATED ART Many conpound
havi ng i soi ndol i ne structure have been 10 reporte@mmﬂwu
have effects on central nerves system Mbst of

reports aimed for develoQEﬁ@R@P$£QUiIizers, *G00002*
anti spasnodi cs or anxiolytics (Japanese Patent

Application Laid O0ANNOEINA7DERIVATANES58- 189163)

Heretof ore, no isoindoline derivative having
anBsDher| THPr DPYENFIDNS been 15 reported. for agents
affecting on the CNS, especially intravenous

anest oeei gsregept d iinvduaticon asdatesovesy fovwd isoindoline
anesthesia are desired. In order to prepare an

HBreehables. dosage doFivatheeanest kel G re@IHOLHIISa B& €useful
al so desired to 20 be water-sol ubl e. However,

Ebkn'n?a%ldﬁédtiﬁdlrﬂj‘eﬁhﬁ%hbﬁeuEQEHQuQ%ﬁnpcf@ftied&?s’fm @specially
propofol (2,6-diisopropyl phenol), are slightly

wWRaLerrapi bl e and thus, the clinically used

I ntravenous anesthetlcs are provided in the form of

ﬁﬁﬂ EBn &@th soy-o0il, glycerin and purified egg 25
ospholipid. Due to the formul ation, the clinical 2

|ntraM nou o%rg%%%ts hav si de &Gt s

ef S yenous
paln U¥i nj ec |5ﬁ%%ﬂ?lls°l %ﬁxﬁ%ﬁt%ﬁ%P% 4y ﬁgvg been

regorted to have effects on central nerves system. Most of
those reports aimed for developing tranquilizers,
antispasmodics or anxiolytics (Japanese Patent Application
Laid Open Nos. 47-12322 and 58-189163). Heretofore, no
isoindqline derivative having anesthetic property has been
reported.

|  Aé_.f9r_Iégents .affecting on the CNS, especially
intravenous anesthetics, rapid induction and recovery from
anesthesia are desired. 1In order to prepare an injectable
dosage form, the anesthetic compounds are also desired to
be water-soluble. However, c¢linically used anesthetic
compounds, for example propofol (2,6-diisopropylphenol),
are slightly water-soluble and thus, the clinically used
intravenous anesthetics are pfovided in the form of
emulsion with soy-oil, glycerin and purified egg

phospholipid. Due to the formulation, the <clinical

M
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- fromthe group conS|st|ng of sul

susceptibility to mcrobial infection. Heretofore, no

CNS active agent that is enough soluble 5 or mscible

in water as well as induces no or little side effect

has been reported. SUMVARY OF THE | NVENTI ON One obj ect

of the present invention is to provide a

wat er - sol ubl e or water-m sci bl e novel conpound usef ul

for 10 manufacturing an anesthetic, especially

i ntravenous anesthetic. The present invention

pngviedesocasc pmocinat 5 dpresesiaa ebfedtos nehah (&F: veéhpus pain
15 wherein RIs are the sane or different 1-3 groups,

dachingf ihfleatisnsedredt edifirdomdebesdtavp cassiwéihg af high
Cl1-3 al kyl and Ci1-3 al koxy, or when Ris are two

adjsaepRtibdlaups Lot ke criobd aRl g nifakenohoget her may form
a saturated or unsaturated 5- or 6- nenbered cyclic

gr ouppekiebB rERY, hﬁ%echso%c%lQ%t%P@n%otﬁbsrgs:%hgngﬁdsoluble
I g

nyg'ﬁ%m.%l)é 1§, Q¥YEER ?E %éllglu ber%i.zu;e%elprs(?itggl LiPfe side

the group consisting o

h I, | oh I,
g¥?%g¥p|péré%?ﬁﬁ%gbgkggﬁgl aﬁécngpﬁﬁﬁyl, all of which

B %ﬁRQpP?O?EblﬁNQEN% gtltuted; provided that when R2

“pheny 4- positions of the phenyl
M TG TR U S
32ger—soiub&e Jr wgter—miscible novel compound useful for
manufacturing an anesthetic, especially intravenous
anesthetic.

The present invention provides a compound represented

by formula (I):

R; N—R, (1)
L

wherein R;s are the same or different 1-3 groups, each of
them is selected from the group consisting of Cl1-3 alkyl
and Cl-3 alkoxy, or when Rjs are two adjacent groups, the
two Ris taken together may form a saturated or unsaturated
5- or 6- membered cyclic group which may have 1 or 2 hetero
atoms selected from the group consisting of sulfur,

nitrogen and oxygen:
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wherein n is an integer of 1-8; -(CH2)n" - NN -R3
wherein R3 is selected fromthe group consisting of
hydrogen, |inear or branched Cl1-8 al kyl, Cl-3 alkyl 15
substituted by at | east one fluorine atons,

cycl opentyl, cyclohexyl, cycldheptyl,

cycl ohexyl net hyl , benzyl, 2- pyridyl 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
the Z0igrowpgeonsirssiidguot |inear or branched C1-5

al kyl, 2 di net hyl am noet hyl am no, 2-thiazolylam no, 4-
met hyRhodspigedreagiary| frémpitpey | growpi penisdistdng of phenyl,
di met hyl am noani | i no, pyridyl am no, piperidino, 4 4

btheyycarppnydypj pesylidyolmaktogr, bO)pWhﬁﬁUl‘ijﬂyﬂ.Q aB¢caohexyl,
group represented by formula (J) -N N -R3 P) wherein

R3thy1pspdeh kgl abav@ianyd Nand Snaphtmyegenef ch‘3wh h
(C}Q)% %>CE 1? % wherg?n Illsngg?e eg fromthe ten may

i ski e a hed,;
F@HBng?Dg Egn$Gb9Ei?MgE99 PIO¥3E2?|?E§EdQE%B 1glPﬁenyl

ZﬂﬁeI%yF[hPﬁeghsﬂg %f%?§%$h§¥awingétéé#?ypﬂnaoﬁety are not
i dyl hy| , I
g%%%g%é§§?ge$é¥%%ﬁg%§g3¥ﬁggéy¥gnyﬁgc%o ggﬁ%§§fnethyl,
%anhha—r—%l"y'f' rpﬂ%%rrslgd p, eri}lng neybon% 3 benZ%q_leO)}(aooln)Q: %r}%
L is

_(CH2)n —H

wherein n is an integer of 1-8;
AN

wherein R3 is selected from the group consisting of
hydrogen, linear or branched C1-8 alkyl, C1-3 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;

—(CHgly~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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and pyridyl may optionally be substituted by the group
15 consisting of hal ogen, nethyl, nethoxy, isopropyl
and allyl, provided that when R1L is 7-methoxy and R2
is phenyl, Eis not alkyl, n" is an integer of O0-3;
-(CH2)n' -T-G wherein T is oxygen, sulfur or NH Gis
sel ected fromthe 20 group consisting of hydrogen,
linear or branched d -5 al kyl, Cl1-3 al kyl substituted
by at |east one fluorine atons, 2- nethoxyethyl and
akthypkyaplrbonlyl pipexiahindyt effetatboldy@ pér{dind Gando a group
-Rs 0 wherein R3 is as defined above; /*--N 5 OCH2
rBre@ewhedeby R3rmmlas (dofi ned above;, - OCH2-C-CE O

wherein E is as defined above; =CHI1l ~./ -R3 0

wher ei n Rg/rs\gs defi ned above; or =CHCCeE Il O0O10
mhereu&J%I eflnﬁﬁ)above a salt thereof. The
compound t e p?ese |nvent|on can i nduce an

excel | ent sedative action in a mammal i an subj ect and
wherein R3 1s as defined above,

n" is an integer of 0-3;

_—(CH2)n"—$|:_OE

wherein E is selected from the group consisting of hydrogen,
linear or branched Cl1-6 alkyl or alkenyl, C1-3 alkyl
substituted by at least one fluorine atoms, 2-methoxyethyl,
2-methylthicethyl, 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,
provided that when R; is 7-methoxy and R, is phenyl, E is
not alkyl, n" is an integer of 0-3;
—(CH)n'—T—G

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

methoxyethyl and alkylcarbonyl, n' is an integer of 1-3;
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therefore, is preferably used for manufacturing an 15
anest hesia. The present invention further provides
anesthetic conposition for inducing sedative effect
and anesthesia in a mammal conprising the conpound of
formula (1) or a pharmaceutically acceptable salt
thereof, and a 20 pharmaceutically acceptabl e vehicle.
The anesthetic 6 conposition of the invention is
especi ally useful as_an intravenous anesthesia. Still
further, the pre I nvention provides use of the
conpound of wor YRer a pharnmaceutical salt 5
t hereof for nuf acturi ng a pharnmaceuti cal conposition
for inducing sedative effect and anesthesia in a
waewelin REUL$ hes n@sEinédicalpsesent invention provides a
met hod for providing anesthesia in a mamml i an
subj ect in need of Zanesthesia, conprising
adm nisT&E —f ect DveRanount of 10 conpound
formula (1) or pha ceutically acceptable salt
thereof to the‘gubject. In the present specification

. Al BB, . C ' escri bed using the
ﬁgggéé?ng§55%ggﬁlSgaﬁﬁggi%%§%%bline skel eton (1)
shown bel ow unl ess there is specific 15 indication. L
In t he—@HemCspREi ficati on and clains, the
definitions ofh, L are described with or without the
bondi ng between the isoindoline skeleton. The
definitign,with the, 20 bonding defines " L ", and
YR&FEHPt Fodf BReIBEARPAG2PAER  nes "L". Detail ed
Descri pti on of thg—hqyention. 7

=CH—C—N N-R,
g) N

wherein R3 is as defined above; or

=CH-(1.|3'—OE
O

wherein E is as defined above
or a salt thereof.

The compound of the present invention can induce an
excellent sedative action in a mammalian subject and
therefore, is preferably wused 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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In a preferred enbodi nent of the instant invention,
Rls of formula (1) may be one or two groups, which nmay
be same or different, and selected fromthe group
consisting of nmethyl, ethyl and methoxy. The nunber
of RLis 5 preferably 2. Esped ally 5, 6-di nethyl
conpound, i.e. conpound of fornula (1) wherein both
of the 5 and 6 positions are substituted by nethyl.

I n anot her preferable enbodiment of the invention,
tonpBsdtdnn5,df poket iionserfion hesi sdpetalddey stisa€tilr eas an
taken together form 5-nmenbered 10 cyclic group which
mBY rha¥foaBeafestWes0Xygen atons. X represents oxygen
or sulfur, and oxygen is preferable. R2 is selected

fr0”7SBQlQrQMﬁt%%&S”ﬂﬂé@?Eés@H@nihvenQQBﬁy5rd%ﬂdéy|use of
pyri dyl met hyl pyr|n1d|ny cycl ohexyl

Hﬁéhy&eﬂnﬁs{lﬁé' nyt, Fdamd angd napht '&W ph@Hna%feu\Ml'c%rl salt

may optionally be substituted. Wen I's phenyl,
T T

fHQﬁEEBgt ISQgFlgESgyéff‘gg ogéboggﬁgghggggt Onalin idy'

are éspécia O prefera nay op
1-3, r r ef er abl substituents.
of t hEUEERBFRPERA: Shfny ST EIe P HEPEOBH SFOTIABE 3 method
fluorine, c¢hlorine, brom ne and |od|ne r
LPRyPTSUCALIRG RRERTRESAPhYR FHryytaliAp |%‘§?ﬂ%‘b |ln "néed of
butyl and isobutyl, Cl-4 alkoxy such as nethoxy, 8
éPﬁé??esbﬁopS?WPrF§bﬁ90ﬁ@%9néﬁéeﬁﬁﬂex§n effective amount of
trifluoronmethyl, Cl1-3 alkyl substituted by at | east
eAEPPINEr fRETHLENY I)s ®eh a 23 FNAceist bpet ibxgcceptable salt
trifluoroethoxy and trifluoropropoxy, amde, carboxy,
thanepfCtoqthekgbbheotsuch as methylthio, 5 ethylthio,
propylthio and butylthio, nitro, am no,

In the present specification and claims, the compound

is described using the numbering system of the isoindoline
skeleton (I) shown below unless there 1is 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 " ——LuL", and that without the bonding
defines "L".

Detailed Description of the Invention.
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met hyl am no, di net hyl am no, di nethyl am nonet hyl ,

di propyl am nonet hyl , net hyl enedi oxy, phenoxy,

benzyl oxy, C2-5 al kanoyl oxy such as acet oxy,

propi onyl oxy and butyryl oxy, Cl1-3 w -hydroxyal kyl

such as hydroxynet hyl and 10 Kydroxyethyl, C2-5

al kanoyl oxy-d -3 al kyl such as acetyl oxynet hyl,
acet yl oxyet hyl and propi onyl oxynethyl; C2- 5

al kanoyl am no such as acetyl am no and propi onyl am no;

al kox¥oarsbopye fencéd asmbeidimentar b6nyhe instant invention,
et hoxycar bonyl, propoxycarbonyl, isopropoxycarbonyl

Bsl bAt awm&&bomﬂ) makb we@@éywr hosy lgribs, which may be
benzyl oxycar bonyl . When R2 has a substituent, the

sahst idrueitf merte adnd as¥18eskhi Fronf tie a%@@pRgoh§lstlng
phenyl , the phenyl noiety preferably has no

Ebsﬁmé’éHﬁlﬂt Oétlli‘% g 54bshd £ Ry . of fﬂéwrﬂmoeaé HEOR, is
4- position, 1-4 al koxy at 4-position,

€£59é¥83190n¥| neﬁ@%é@fég9¥or5d%n83@¥kﬁ Fgﬁggund i.e.

osition ho su stl

A th resent vent 0

?éﬁﬁ‘féﬁ@)n- ressugng Lol r ERREEI soaRY gent ortadi Ly 2nd €
f bl e Ails ected fro

8?5ﬁg§§%%2?%§| rgﬁf ?P%%%rbxrheﬁﬁghche ncinggbpgypreferable
et t“%{aam-p@%eﬁﬁﬁﬁ%r”@aoé?pf“' BBt par faiRsitions of
dlnethylan1noanlllno yridyl am no pi peri di no,
Bhet ORI PIMA B aFFEF o tazkerba#eaﬁygeﬁerﬁcmm&awambered
a group of formula (J) Wien Ais (J exanpl es of R3

FRyL1AcPhaer hyht elyehay h@V$|ﬂ@@roér%ﬁﬁaﬂéhéénCQtems-

al kyl, C1-3 al kyl substituted by at
X represents oxygen or sulfur, and oxygen is

preferable.

Rz 1s 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 Ry, optionally substituted
phenyl and optionally substituted pyridyl are especially
preferable.

Rz'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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| east one fluorine atons such as
3,3,3-trifluoropropyl, cyclopentyl, cycl ohexyl,

cycl oheptyl, cycl ohexyl nethyl, benzyl, 2-pyridyl and
2-pyrimdinyl. Preferred Ais Cl1-5 alkyl, especially,
linear alkyl, or the group of ornula 15 (J),
especially the group (J) wherein R3 is nethyl or

i sopropyl. n" is preferably 1 or 2, and especially 1.
According to the instant invention, when L is

etBbRYN. . pfogdxtl Qsbgropealechad fheBiihe 8re¥duoromethyl,
consi sting of hydrogen, 20 linear or branched Cl-6

ahkyl a0kyal kaRkkitGled shkyk suBsti bHked10%rdhel 888hs, such
one fluorine atons such as 3,3,3- trifluoropropyl,

éS”QEHQEﬂaﬁaﬂetﬁ%ﬁﬁtmﬂi .ﬁ5¥5@%gﬁé§band rifluoropropoxy,

I met hyl am noet hyl ;" phenyl, pyri enzyF,

?é{thgy' %%%ﬂyﬁioaﬁ%ﬁpp%”' ’al"fciﬁ't%'l%;yéuch as methylthio,

rahy r cl ohéxylmet hyl™,

1 g l-4-piperid . Lndanyl , - nzodi oxol .yl and__ .
TFE?% %f‘?l’. Vﬁ"é%pﬁhi‘l%oneﬁ%?(y :]Hug)c?'-l 7 | 0H151¥r°t’he amino,
i spi ndol ine structur.e(7-nmet hox and R2 s henyl ,
BEPLURSTLER . ol kol - RS A iyl or B REGDYIAT bRl thy1,
ge subsiituted bX hal ogen, _net hyl, met hoxy, i sopropyl

tPEPPYLamppaReENY L, anmEEhNENeHRBRYr aRBSNeBKut yPeRRYLOXY,
Ereferable. Preferable E also includes phenyl

&bt i kAR IBA et hyFughRd/ s meBRE%YPXY10 rPrordmreslanty and
an integer of 0-3 and especially 1 or 0. Wwen L is
bRyl oxry, TCE-3n'w i-hyadroxyeddgerl cfucdh Zasndly@rosymethyl and
preferable. T is oxygen, sulfur or NH, especially
byxgygenyebhydul f uE2+§ prelerabléox@C3-Sel esllkdlf rosuch as
the group consisting of hydrogen, 15 linear or
acanyghedyfdtbyd| kgtet Clolyaktkyll anbsproptedybygxgimethyl; C2-
5 alkanoylamino such as acetylamino and propionylamino;
alkoxycarbonyl such as methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl and butoxycarbonyl,
phenoxycarbonyl and benzyloxycarbonyl.

When R; has a substituent, the substituent may be at
any position of R;. When Rz 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 R; 1is pyridine, no substituent is
preferable.

According to the present invention, when L is

_(CH2)n"-%—A

14
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| east one fluorine atons, 2-nethoxyethyl and

al kyl carbonyl. Ethyl and propyl are especially
preferable. According to the instant invention,
especially preferable conpounds are as follows: 20
H3C H3C and 11 wherein R2 and & are selected fromthe
conbi nati ons shown below R2 L CH2ZCN _NCH3 11 \/ O
/-\ CH2C-NNCH3 0 __ CH2C -N NCH3 11 \/ O

CH2ZGN N{ O\ CH2C-N --( 11 O\ CH2ZGCN N( O\
OCH2 BH3 eB2CGeNtN- CH¥gebl oxrOsti2 fur and oxygen is preferable.

A 1is selected from the group consisting of 1linear or
branched Cl-5 alkyl, 2-dimethylaminoethylamino, 2-
thiazolylamino, 4-methylhomopiperazinyl, 4-
piperidinopiperidino, dimethylaminoanilino, pyridylamino,
piperidino, 4-ethoxycarbonyl piperidino, 4-
carboxypiperidino and a group of formula (J)

77N\

N R O

When A 1is (J), examples of R; may include hydrogen,
linear or branched Cl-8 alkyl, Cl1-3 alkyl substituted by at
least one fluorine atoms such as 3,3,3-trifluoropropyl,
cyclopéntyl, 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 R; is methyl or
isopropyl. n" is preferably 1 or 2, and especially 1.

According to the instant invention, when L is

—(CHz)n"—C”l—OE
0 '

E is selected from the group consisting of hydrogen,
linear or branched Cl1-6 alkyl or alkenyl, Cl1-3 alkyl
substituted by at least one fluorine atoms such as 3,3, 3-
trifluoropropyl, 2-methoxyethyl, 2-methylthiocethyl, 2-

dimethylaminoethyl, phenyl, pyridyl, benzyl, pyridylmethyl,
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R2 L /- \ CH2CGOCHCHCH3 N O CH2C-OCH2CH(CH3)2 O
CH2CH2OCH2CH3  CH2CH2OCH2CH2CH3 CH2C-N N O -N In
addition to the above, the conpound of either of the
above fornul ae wherein R2 is 5 wherein R4 is sel ected
fromthe group consisting of Cl05 alkyl, optionally
substituted phenyl and optionally substituted benzyl,
and L is CH2ZCGN _ NCH3 is also preferably used. 13

Exanpl es of substituents on the phenyl or benzyl of R4

reic liapeinigel ,hal ogen,cydidindxylivet hoxy, tetomhymdo-@did-pyranyl,
allyl. Preferable R4 is alkyl or phenyl. Synthesis of

tdye latigxylne th Wkt hodsreth ydyHit-pesier iy 1t,he  dovdaauid 1,3-

of the invention 10 are illustrated bel ow. The net hods

bRInpwdExAlY gxanaie inded iihe comeaun®, ofst RRthoxy at 7-
i nvention may be prepared by any of the known

migder g OYpo ol UL (L ehEckcks) oo .
gﬁk QQ,D@?QQJ%%tb%n aqmyqxanple hydr ol yzi ng the
onpound

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): -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 Cl1-5 alkyl, Cl1-3 alkyl substituted by at
least one fluorine atoms, 2-methoxyethyl and alkylcarbonyl.
Ethyl and propyl are especially preferable.

According to the instant invention, especially

preferable compounds are as follows:

and



(1) (CH2)n"Z 15 wherein the Rl, R2 and n" are as
defined above, Zis COOCH2CH3 or CN and then, if
desired, esterifying the carboxylic acid obtained.
More precisely: (1) Conpound of fornula (11) wherein Z
is carboxyl group, 20 such asl¥ormula (I1-1) 14

(CH2) n"-COOH, wherein R1, R2 and n" are as defined
above may be prepared according to the nethod

descri bed below. i) The conmpound wherein n"=1 may be
phepaied Raccordlilngate stlekeesic fren stiosncbebbimat Rofsl shown
(V) CH2COOCH2CH3 (Il-a ) CH2COOH (Il -1a) (R1 and R2
se@¢oas defined above) Method for preparing the
starting material of formula (I11): 10

3, 5- Di et hytphtiattrec—anhydrt+de—(t++t+=—tr—rray—be—prepar ed
by heating the m xRpre of 4, 6-dinethyl-2-pyrone and
chl oro mal ele—aphydider—_q—5-Di-ret-hyl-phi-halic—
anhydride (111-2) may be prepared by_l\eati ng the acid
anhydri de, which bt ai ned bycH,E5N eaNt CHY

2, 3-dimethyl -1, 3-Rut/adi ene and mapei s—anhydride, 15

CH,C-N  N-CH,
I \ /

0
/\

P CH,C-N  N-CHj
o

CHC-N N
1]
o
CHC-N N
I
o
. CH,C-N N—<
1]
o
/N
—@—OCH2CH3 CHZ(&?) -N  N-CH,

9.0 6 9L



in acetic acid together with brom ne.

3, 4-Di net hyl pht hal i ¢ anhydri de nay be obtained from 3-
nmet hyl - 1, 3- pent adi ene and nal ei ¢ anhydride in the same
manner as conpound (111-2). 5 3, 6-Di nethyl phthalic
anhydri de may be obtained acdé&ding to J. Aner. Chem
Soc., 66, 733 (1944). 4,5-Diethyl phthalic anhydride
(111-3) may be prepared by converting the dicyano
conmpound obt ai ned according to J. Heterocyclic Chem,
22, 575 (1985)—+n+o—the—correspoenradhrg—3i0—diearboxylic
acid with sul furicRacid foll owed by, dehydrating
(cycli zi ng) —with-—acetic—anhydride

4, 5- Di net hoxypht halic anhydride (111-4) may be
prepared by heati#ig\g, 4-di met hCyQeDEIjCH,aHi d in
formalin saturat i th hydrogenpchl oride gas to give
the 15 correspondi ng | actone, converting the | actone
to dicarboxylic acid with sodi um hydroxi de and

pot assi um permanganate follo ti ng
(cyclizing) wi th_@zti c anhy\é\@lﬁ .O&%%]%)Z

5, 6- 1 ndandi car boxyl t’c anhydri de (111-5) nmay be 20
prepared by reacting 1, 6-heptadi yne and di et hyl

acet yl enedi car box te to give the di ester compound,
converting the StAr conmpoun QﬁﬁQC&b€§$boxylic acid
compound w th hydroE%Ioric acid foll owed by
dehydrating (cyclizing) with acetic anhydride. 25

5,6,7, 8- Tetrahydr ,3-naphthalenedicarbo%géic 16
anhydri de and ‘@ CH,CH,O0CH,CH,CH;

1, 3-di hydr o- 2- benzoNur an- 5, 6-di car boxyl i ¢ anhydri de
may be prepared from 1, 7- oct adi yne and propar gyl

et her respectivel y—n the sane mannefF—{s cprARound
(111-5). 1, 3- Be»@xm e-5, 6- G:Hga-rNoxyNydri de
can be 5 obtai netFNrom 5

1, 2-di brono-4, 5- (et hyl enedi oxy) benzene in

In addition to the above, the compound of either of

the above formulae wherein R, 1is

OR,
0

wherein R4 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- CI'I3
|c|) \ /

is also preferably used.
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the sane manner as conpound (111-3). - (IIl1- 1) H3Q//

H3C'\ + CN CH3CHzZ v 'CN CQzCZHS + Il CQzCZHS
H3CO, _, --,.000H H3CO H3CO HNC COCH CH3CH2 v ' COON H3CO

H3CO COOH O > ! (~-4) H3CO - (COON CQzCZHS Co2C2H5

COOH (I11-5) COOH Thus obtai fedl appropriate starting
conpound (Il11) is heated in acetic acid or

di met hyl formam de with an anine 10 conpound of

fornmula: R2-NH2 (wherein R2 is as defined above) to

gi ve ERempderpowdid stb¥titAeadrsdiong tthe tdhenydt lkod benzyl of Ry
descri bed in Japanese Patent Application Laid Open

Nay 38cl@8YE6haldpermompiind (IMthéxy, isopropyl and allyl.
Preferable Ry is alkyl or phenyl.
Synthesis of the compound

Methods for synthesizing the compound of the invention
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

—4CHQ¢~%——OE
O

" wherein n" and E are as defined above

may be prepared by, for example, hydrolyzing the compound

(IT)

(CH,)n"Z
wherein the R;, R; and n" are as defined above, 2Z 1is
COOCH,CH3 or CN
and then, 1f 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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17 reduced with sodi um borohydride in a m xed sol ution
of methanol and tetrahydrofuran to give conpound (V),
and the conpound (V) in toluene is heated with Ph3
P=CHCOOCH2CH3 to give conpound (Il-a) and then, the
compound (I11-a) is 5 hydrolyZéd to give conpound
(I'r-1a). ii) Conpound of formula (Il1-1b) (Conmpound of
Formula (I1-1) wherein n" =2) The conpound (II-1Db)
may be obtained according to the scheme as bel ow by
usi ng the conpognd (I1-a) (n"=1) as a 10 starting

material. (11 a) oo R-- 11 NR P. R+ 11 NR2
CH2CH2OH CH2CN (I1-b) CH2CH2COCH (I1-1b)
CH2 \'t II) N+R,t he above-s¢hene, Rl and R2 are
as defingd _above, Ms represents a methanesul fonyl

gr oup] Accord|no to the nmethod described in Japanese
Patent 15 Appl (GHpinmCAOH Open No. 58- 189163, the
compound (Il1-a) in tetrahydrofuran is reduced with

Whetbbum ﬁ?rqiy%wod%"t QY L& S g (V1) , then

reacted W't h ‘met hanesulfonyl ~chloride to give the

HE?YL ? QPBS“QQc&%‘hH% ?Qethéoﬂggﬂgﬂ Hésf:Q‘EEBeBeﬂéigw

Ium cyani aqueous eth
EP T%%E% 0|n§ﬁ#(ﬁ3?fwd ?Xﬁ;g:eéﬁdﬂgtéyéggre gcéordlng to

the scheme shown below.

@O———» Rl‘@f: -R) ——— R1<©:\# —Ry —

(I11) avy
R, N-R, —» R, N-R,
CH,COOCH,CH, CH,COOH
(II—a ) (I1—-1a)

(R; and R, 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-2) may be prepared
by heating the acid anhydride, which 1is obtained by

reacting 2,3-dimethyl-1,3-butadiene and maleic anhydride,
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When R2 is pyridyl group, the conmpound (Il-a) can be
reduced by heating the conpound in nmethanol wth
excess 5 sodium borohydride. iii) n"=0 The conpound
(I'f-1c), or the conpound (I11-1) wherein n"=0, can be
obt ai ned according to the schel® shown bel ow using
the conpound (111) shown above as a starting material.
OR CO2CH3 CHO OH (II1- a) 10 (Ill1- ¢c) CN COOH The
compound (I1l) is reduced with [ithiumtri-tert-

bot axpalianeandHy tipgeehacceidhnromifiet r ahedr on, 24,
2443 (1968) to give conpound (Ill-a), and then

conveBt édDimeth¥lphthalliBl aangdR2dar ags béebbiadned from 3-
above] 15 (II11-b) according to Aust. J. Chem, 34, 151

1d0B%)l-1TBeperoapOuAd (Lhl- Malsiéeanippimdd ah amhRe same
conpound R2-NH2 [wherein R2 is as defined above] to

@b ¥Be EONBOHBMpolihbl 1EX1-2hus obtai ned conmpound (111-c)
is reacted mﬁ?h cyanotrinet hyl sil ane according to J.

Og. §b@gbimééhygéﬂzhégié (1g?ﬁ%gg?d§2fe@%¥;heb8 obtained

cyclization and the conpound i ne

FREOELRE E0Te\RIoE, | Pk, SoB%t 2Ry (Budiglyei

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 Dby
dehydrating (cyclizing) with acetic anhydride.

4,5-Dimethoxyphthalic anhydride (III-4) may be
prepared by heating 3,4-dimethoxybenzoic acid in formalin
saturated with Thydrogen <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 (ITII-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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(2) Compound (11-2) (CH2)n"-CODE [Rl1 and R2 are as

defined above, E is as defined above with the

exception that E is not hydrogen] The conpound (11-2)

can be obtained by reacting a carboxylic acid

conpound (I1-1) with a correspdndi ng 10 al cohol,

phenol or hydroxyl conpound in the presence of W5C

[ 1- et hyl - 3- (3- di net hyl am nopr opyl ) car bodi i m de
hydr ochl ori de] and DVAP (4-di et hyl am nopyridine). 2Q
@ohpdumndeof fodnul &,QGHdihydre-2-bengofuf€H2pR'6-Bikatboxylic
O 15 or conpound (11-3): (CH2)n"CGA O wherein Rl, R2,
AnbpdrhdeameayadedaftaretraboforR01 | 3-ptepal ghle biniheropargyl
foll owi ng net hods: Conpound (11-3) wherein Ais not an

atkyl gesppchiyeby iprepar edmbymhgaeti B8 EBRApound (III-5).
carboxylic acid conpound (lI1-1) wth a correspondl ng

am ne1¢cQnReHRdqk Bxbhe-Bl 8SQRE8rBbxWPE: 5 anhydride can be
[1-et hyI 3- (3-di met hyl am nopropyl ) car bodi i m“de

BMQEQHQBorfg ﬁ ?ﬁtﬁggr@$oh dSQ¥MQ€H§9E§Sro?%?gﬁgn%ﬁge in

hydrat e) ormani de or tet .
aALng ﬁgmgﬂggrog @smp%ﬁul s\ R 8 10 wherein Re
s select e Fom theé oup ¢ nS| ng of linear or
branched C3-8 al kyl, Cl 3 al kyl substituted by at

| east one fluorigne atons, cycl opentyl, cycl oheptyl

- 0 Cl
~.0 T | 0 — (@-1)

CH, 0
0 0
H,C HC
|l o — 0 — (m—2)
H;C
HyC 0 0
CH,CH, CH,CH, COOH
CH,CH; CH,CH; COOH
0
H,CO COOH H,CO H,CO COOH
—_— 0 —> —> (I—4)
H;CO H,CO H,CO COCH
C0,C,H
Z s CO,C,H; COOH
s T I — —> —> (- 5)
C0,C,H, CO,CH; COOH

Thus obtained appropriate starting compound (III) is
heated in acetic acid or dimethylformamide with an amine
compound of formula: R;-NH, (wherein R, 1s 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) 1is
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cycl ohexyl net hyl , may be obtai ned according to J. Med.
Chem, 42, 2870(1999). 15 Conpound (I), wherein L has

an al kyl ketone noiety on its termnal, or conpound

(11-3) wherein Ais Cl-5 alkyl, can be obtained by
reacting the above described ddohpound (V) with

conpound (VI11): Phi P=CHCO-R7 (VIIl) wherein, R7 is

Cl-5 alkyl. 20 The conmpound (VII1) can be obtained
according to Synthesis, 1055 (1987). 3Q Conpound (1),
whdneked Lwitsh - ECdA)um Hooryphbdrbbeaiineda astoedi plition of
t he schene shown bel ow by using the conmpound (I1V) as
mbehahalt bAg meteahildroFhrehVtad) iNe [vdtas&ing Rl ANdnd the
R2 are as above defined, R5 is alkyl] (N-b) (N-c)

@e ouRd (WY) irS tERsdesl bt ReatGhi gnand P’r%@ﬁﬂiCOUCHZCHg, to
Br (wherein RB |s aIkyI) to give conpound(lV-a),

?B@e5 E&mpdeta r eact hetﬁéﬁsen&?e Ofco Orlnpound (II-a) is

rlethyIS|Iane and 1 tr|f uor oacetic aci

ﬁgg?BQ E@ngf%g Qb ouQS”ngnféjV'b) and then,

uce on ca catalyst to give the

??E‘EQ?%O% gémééépﬂﬁg%”‘?%faﬂ}a b teatlShgu e, Fiamapa, 4111

\%th t he ,exceptl on that Gis not hydrogen or
kS ﬁﬁ?%ﬁr%onﬁ% may be prepared by reacting the conpound

VII with an Icohol thiol _or- am ne represent ed
( TheFF?WHQPE (&1- -1b) may be obtalnedigccordlng to the

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

starting material.

O 0]
(I[ - a) —— R]‘EﬁN—Rz — Rl<©i('/N_R2 JE—

CH2CH20H CH2CH20MS
(VD) (VII)
(@] (0]
Rl N— R2 —— Rl N— Rz
CH,CH,CN CH,CH,COOH
(II—b) (II—1b)

[In the above scheme, R; 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 methanesulfonyl
chloride to give the mesylated compound (VII). The

compound is then heated with potassium cyanide in aqueous
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15 and T are as defined above, with the exception that

Gis not hydrogen or al kylcarbonyl) . (1) The

conmpound wherein T is oxygen or sulfur, or the

conmpound shown below. (CH2)n'-T-G 22 wherein, Rl and

R2 are as defined above, T is ©kygen or sulfur, Gis
inear or branched C1-5 alkyl, d-3 alkyl substituted

by at | east one fluorine or 2-methoxyethyl, n is an

integer of 1-3 5 may be obtained by reacting the

eshpogad tovidivenitthe acowpespdndl hgolal zndohptieodbyzed with an
thiolate on heating. The alcoholate or thiolate can

beidr épageéstef thm thmpoaadr €3fieddi) nghakkedhoh™od st Ri.o

and netallic sodium (2) The conpound wherein T is NH

or th@heammauieé shavlyllOgbehpyv: thEHIDMpotdS We+£) Ncan be

Rl, R2 and n' are as defined above, Gis |ower alkyl

EEMuEédoﬁgﬁlH@Qt@ﬁgth§m9068ﬂ966n6V|H) wetRahBe ﬁé%h excess
correspondi ng am né The conpound of fornula (1)

whak BiNpbrbiydri§ER2) n' - T-G wherein T is oxygen and G
IS alkylcarbonyl or the conpound shown bel ow. 23

g _C-RO O wherein R, R2 and. n' are as defined
ove is lower alkyl may be obtained by reacting

the C@HBO%SmﬁSﬂJjV%ffoQ)FCEQ 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.

CO,CH,
() ——> R 0O ——> RrE::I: _

Iml—»b
(m—-a) ( :
CO,CH,
L b
(- c) COoH
(D—c¢) (O—1¢)

[R; and R; are as defined above]

The compound (III) 1is reduced with lithium tri-tert-
butoxyaluminohydride according to Tetrahedron, 24, 2443
(1968) to give compound (III-a), and then converted to
(III-b) according to Aust. J. Chem., 34, 151 (1981). The
compound . (IIT-b) is reacted with an amine compound
R,-NH; [wherein R, is as defined above] to give compound
(III-~c). Thus obtained compound (III-c) is reacted with

cyanotrimethylsilane according to J. Org. Chem., 54, 2417
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5 chloride conpound of :C-CO Rg wherein RO is as

defined above. (c) The conpound of forrmula (1)

wherein L is -(CH2)n" - NN -R3 wherein n' and R3 are

as defined above 10 for exanple, the conpound shown

bel oww. CH2CH2 N N -R3 whereintRl, R2 and R3 are as

defi ned above may be prepared by reacting the conpound

of formula (IX): -R3 15 (I X) wherein R3 is as defined

above with the conmpound (VII) in the presence of
t(|1i9§t9hylta>rri6ﬁé.e<324r€%¢ cyepdandion Bodnthe ¢pyppehedei(@Ixc) is
is sulfur or the conpound shown bel ow. N R2 wherein
Rbtakpegnd L Thenas theé¢i necmpdwwe G Indlc)be icbt abtedned by
by reacting a conpound of wherein RlL, R2 and L are as
dgflirnégdzabgvéhei thmpound (II-c) with an acid.

2, 4- bi s(4- met hoxyphenyl ) -1, 3-di t hi a- 2, 4- di phosphet ane-

224- dospbhhde(Lawesson' s reagent)in tol uene on

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

O- G N-R3 0 pwherein R3 is as defined above may be
obt ai ned by reagting the conmpound (V) with the

conpound - NN -R3 wherein R3 is as defined

above g, N—R, (I-2)

(CHy)n"—COOE
[R1 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
[l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride] and DMAP (4-dimethylaminopyridine).

@ Compound of formula (I) wherein L is

—(CHn"—C—A
0

or compound (II-3):

0O
Rl N_R2 (]I"B)

(CHpn"C—A

wherein R;, Rz, A and n" are as defined above
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according to Japanese Patent Application Laid Open No.

47 25 12322. 8 Conpound of forrmula (1), wherein L is

OCH2 i - N-R3 05 o0or -OCH2 CGOE 11 O wherein, R3

and E are as defined above may be obtai ned by reacting

the conpound (V) with sodium 2f/dride and then reacted

with ethyl brompacetate to give the conpound (X), and

t hen hydrolyzing the conmpound (X) 10 with an alkali to

gi ve the carboxylic acid conpound(ll-1d) and foll owed

by pseperkdchyi dheofodhpaangomethWdOCH2CO2CH2CH3 ( X)

)PI 10 The conpound of fornula (1), wherein L is

=CH CchimpB8ndO0 (15-8hewhereRA Asiasndef anedlabdvgroap may be
=CHCOCE Il OOCH2COOH (I1-1 d)

prepared by reacting the carboxylic acid compound (II-1)
with a corresponding amine compound in the presence of WSC
[1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride] and HOBT (l-hydroxybenzotriazole hydrate) in
dimethylformamide or tetrahydrofuran.

The amine compound of the formula:
/7 N\

HN bF—RB
A4

wherein Rg is selected from the group consisting of linear
or branched C3-8 alkyl, C1-3 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 Cl1-5 alkyl,
can be obtained by reacting the above described compound
(V) with compound (VIII):
Phi P=CHCO-R, (VIII) wherein, Ry 1s C1-5 alkyl.
The compound (VIII) can be obtained according to Synthesié,
1055 (1987).
® Compound (I), wherein L is =-(CH;)p-H may be obtained
according to the scheme shown below by using the compound

(IV) as the starting material.
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wherein E is as defined above 26 may be obtai ned by
converting the conpound (Il11) to the conpound (Xl)

bel ow according to Aust. J. Chem, 35, 2077 (1982),
and reacting the conmpound with an am ne of :R2-NH2
(wherein R2 is as defined abow) on heating to give
the 5 conpound (XIl). Then, the conpound is hydrol yzed
with an alkali and then, esterify or am date to give
t he desired cogpound. OR CHCO2CH2CH3 (X 1)

CHCO2CH2CH3  ( XjjH) Conpounds of formula (1), whefein
t end ok*E;Ji#§4%O car boxy HFR such a
a

of
(11-1), . may rovi ded as ! 2sart” Wit Ut
potassi um or ¢wl cTéhn When the cnpound of formufgg(!)
is basic, the conmpound may be prowi ded as an aci d
addition salt, especially pharnaceutically acceptable
salt with df-acid. 15 Exanpl edV-bf the salt nmayfIVrelcl ude
i norgani c salts such as hydrochloride, sulfate,

mvhéaken, PRpsai@te and RdeRRM Qa1 nedd ngr at%niaq;@aﬂ]t
eat e,

such as acetate, propionate, fumarate, ma

tartrabfpoGhlr atss) gﬁ%akgaceéalQhﬁﬂlbgnﬁgﬁ%ﬁgrgb#ggﬁ%%nt of

met hanesul f onate an enzenesul f onat e.

B GH3s] TURBLEOR Y 1B 0011 8 S S a1, anc
299cH0E | PERCLECOPONIA, e €1 SRR T ILE e
ﬁ%%hgﬁgﬁﬁ%§%g%%he %%H%Fal igonegﬁchgo%o%g@%gg%ianhj give
compound (IV-b), and then, reduced with palladium on carbon
catalyst to give the compound (IV-c).
@ cCompound (I), wherein L is

—(CHYn'—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 is oxygen or sulfur, or the

compound shown below:

o)
R; N—R,

(CH)n—T—G
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the art. The conpound of the invention is useful for
anesthesia 5 by inducing sedation in manmal. The
t hree conponents of anesthesia are sedation
(unconsci ousness), anal gesi a (bl ocking recei pt and
transmittance of pain sensati o and nuscul ar
rel axation (bl ocking unwanted body nove or harnf ul
refl ex response). 10 Upon clinical anesthesia,
conmpounds havi ng respective activities are used in
wbebeAay i dh upoh Bpestrkesis Hafédedn abddwe,neteds tyxygen or
The isoindoline derivatives of the present invention
baléuexcet | dst Segedtverpropenthed @L-mmEBkian GUCh alkyl
as human beings and therefore, effectively used as an
dbpapestibeti oyf e MEW .ordier cosPONEdopf 2LRBLRERSERhy1, n'
i nvention has a wder safety margin than commercially
ayahhabheehBkr gyemoys anesthetics such as propofol or
t hi opental "sodiumas well as rapid introduction and
OVBLY ; st Qesi . The 0 he .
R R T e L I
z 0 -1 sci bl y.farmng a .
ffésé8h§?é§l 5l¥@ﬂ§f?g% $P fﬁg?é%éke & rhﬁﬁgﬁﬁﬂ’ng The

phar maceu |y accep | e"sa ereof, o

' ‘W ih lLubi | i . A di ngly,
BogBhabier 0 S ey, SRR dDE from  ohe
nanufacturlng ag ideﬁl 25 %ntiavenous anest heti ¢
CORpoEPPRGhRI RRARDRRS OF 581BharRecBEFREALFySodium.

ziceﬁﬁggle salts may include those disclosed above.

b tﬁ%TPEuE%nﬁéﬁqﬁ%ﬂ1Sf5¥%eNBré§%n¥thW§WEQﬂﬂd shown
may be forrmulated for adm nistering orally or

%%i%%terally 5 such as intravenously, epidurally,

spinally, subcutaneously or intranmuscularly to a

mamal such asOa human. Exanples of the dosage form
of the coppositjion may include tablet,

(CHy)n' NH—G

wherein Ri, Ry and n' are as defined above, G is lower
alkyl
may Dbe obtainedl by the compound (VII) with the
corresponding amine.
® The compound of formula (I) wherein L is

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

or the compound shown below:
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granul e, capsule, injectable solution, ophthalmc

sol ution, ocular ointnment and suppository.

Preferably, the 10 conposition of the invention is

i ntravenous anesthetic conp03|t|on prepared by

di ssol ving the conmpound w th @3 without a solubilizer
in a pharnmaceutically acceptable vehicle. Exanples of
t he pharnaceutically acceptable vehicles 15 used in
the conposition of the present invention may include
purified materc)saline, I njection solvent and

Ringer's solutipon, and saline is preferable. Mst of

phar nace . acceptable salts of compound (1) are
wat er p e ang-spI'e wat er -i nsol ubl e conpounds 20
may beld ed in water with a solubilizer. Exanples
of sol ubi may i nclude cycl odextrin, glycerin,

et hanol , ) /e and pol yet hyl ene gl ycol .
The anesthetic conposilti on of the invention may be
formul ated as powdery Qonposition to be dissolved in
an 25 appropriate vehicle such as water or saline
Wé?éfnu%? %«92 Taan apgesty ri%“&s“&%&?.%' td oa(bc?s; hﬁ is lower
I nvention further conprise other |ngre33e g,

] are used in a conventional anesthetic

n%03|t|on The other ingredients nmay include, but

BRY ShhbE A8 P e 2R TR ey SRR ol W With an acid

a citrate, sodiumcitrate, potassium acetate
%L?ﬁ alccé’t“}:{’coéi 08:"'3m dSden §ﬁ8§ﬁﬁ|3?eR9anﬂs as defined

pot assi um di hydrogen phosphate; antiseptic such as
A%yt al cohol and phenol; antioxidant such as sodi um
é{rosulfite, sodi um hydrogen 10 sulfite and ascorbic
iTthe gumesamatd s ef cmhl aas( Ibetratdionilunschl ori de,
benzal koni um chl ori de, phenol, cresol, chlorobutano
and benzyl al cohef; Nand chel ati ng
—(CHa)n _U —Rj
wherein n' and R3 are as defined above

for example, the compound shown below:

0
Rl N—Rz
CH2CH2—N N-— R3
__/

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

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

(IX) wherein R; is as defined above

with the compound (VII) in the presence of triethylamine.



reagent such as EDTA, thioglycolic acid, thiolactic
acid and thioglycerin. 15 The anesthetic conposition
of the invention may contain other pharnacol ogically
active ingredients, as far as they are not contrary
to the objects of the present 24 nvention. The

anest hetic conposition of the invention can be 20
adm ni strated i ntravenously to i nduce genera
anesthesia. The conposition is effective for

@ ductimpsundd omi Abenabse (Anewhkesia statis upabfur or the
surgi cal operation as well as. postoperative sedation
compoahd ahdwhobeiedati on control in a ventilated
patient undergoing intensive treatnment. The 25
anesthetic conqgsition of the invention may be used in
any 30 stage ofjj anesthesia in conbination of a
sui t abl e_4ana [ and/ or muscul ar rel axant if

desi r gd. gthetic effective anmount of the
conpoud a salt thereof is not limted and may
vary dependi ng [pbn the 5 age, sex, body wei ght and
physi cal condity on of the subject to be treated,
desired depth or retention tinme of anesthesia and the
|1 ke, .For induction of anesthesia, i cal ly about
6h3Eebigiig. MoPeroraBry £o0 8 IoRgkdRh s of the
compound of,thg resent _invention is adm.nistrated 10
FRYT B9 enBhEL)SIFBY FarRtbRGnEeCoBP8aB8NEF kgl hour |
preferably 1.0-15ng/ kg/ hour of the conmpound may be
conti nuously adm nistrated intravenously. For

eat N\ent_or for postoperative sedation,

0. 05- R§ hoyN. Ry eferably 15 0.1-5. 0ng/ kg/ hour of

the conp I Oy, may be continuously adm nistrated

i ntravenously. IThese amobunts are only exanples and do

not limt the écope of the invention.

wherein Ri;, R, 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

yamN
—O0O—C—N N-R
NI

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

wherein R3 is as defined above

according to Japanese Patent Application Laid Open No. 47-
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The present invention will be further illustrated by
the followi ng Test Exanpl es, Reference Exanples and
20 Exanpl es; however, the present invention is not
limted to these exanples. Reference Exanple 1
4,5-Di et hyl phthalic anhydride 2§a) 4,5-Diethyl phthalic
acid 25 1, 2-di cyano-4, 5-di et hyl benzene (2.3g, 12mmol)
was 31 stirred with heating in 75% sul furic acid (30
m) at 150C for 3.5 hrs. The reaction solution was
pédeed into ice- cold water. The precipitated crystals
were collected by filtration, washed with water, and
@ scehy&end No £ 086 ARLELUST P, SPEE HE1 Rydr 9xi de sol uti on.
The insoluble materials were separated by filtration,
and the resulting fiftrate was made acid with
conceﬁt‘r’zﬁ‘alﬂzﬁyﬁ | orDNcRgi d. The precipitated
crystals were cbllec by filtration, washed wth
water, and drie€d to give 1.5 g of 4,5-diethylphthalic

Q@ acid. (b) 4,5-diethylphthalic anhydride The.
product of above-nentioned (a) (1.5 g, 6.7 nmmol.) was
heat ed under reflux in acetic anhydride (10 m) for 1
hr. The PeBetTerm @I uti on was concentrated under
reduced 15 pregsure, and the resulting residue was
di ssolved in 10% aqueous sodi um hydroxi de sol uti on.
The insol ybl e terials e collected by filtration,

SF&Hni Bh R o , 2 EMEAUABANTS PIEE0, 31 g of ¢ he
title conpound. Reference Exanple 2 20 . '
B2y femdtiyd Prehaly c reseFdnddetlze scamretngl -(pywike sodium
(1.0_3, 8.1 mvol) and 2- chl oronal ei ¢ anhydride (1.5
Bydridem@gind wehen seppeegdwiith 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
(V) ——> R N-R, ————» Rj N-R,
OCH,CO,CH,CH, OCH,COOH
(X) (I-14d)

@ The compound of formula (I), wherein L is

/N
=CH—C—N N-R,
(||) N

wherein R; is as defined above,

or

=CH—(IT.,—OE
O

wherein E i1s as defined above
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heating at 160C for 3 hrs, and the precipitated

crystals were purified by silica gel chromatography
(chloroform to 25 give 0.91 g of the title conpound.

32 Reference Exanple 3 4, 5 dquthylphthallc anhydri de

(a)

5, 6- d|nethyl-3a,4,7,7a-tetrahydro-2-benzofuran-1,3-

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

nmmol) in benzene (50 n) was added dropw se

mag- dieneelpiyained- byt ceeset (163 3tie, &Snpownd , (ahd) to the
stirred overnight at 25C. After separating the

cospduid e (KA ededlcsy ycdotdirag | bo, Atke. f.l tQradre ,wWa35, 2077
concentrated under reduced pressure to give 10 9.5 g
0198206, damedt hgbeBang, ThédactepoahydwOtR- henaZoi e adf :R,-NH,
1, 3-dione. (b) 4,5-dinethyl phthalic anhydride To a

swhete DN @f dlovesnmerifiered d19dvdP. ond.h&X AW o idive the
acetic acid (28 nl) was added dropw se a sol ution of

démpe@nd nex 6y 1 mMphdh 12:K®1 tohPodhgl iG aRjLh §184e@ Jwith an

at 115C over a period ‘of 45 m nutes, and heated under
& Bk v EHH'thJH g@@effﬁgtbgn ldld on &ﬂ%é%%f%he desired
overni ght, and the precipitate cryst re
égwé &d by filtration, washed wth diethyl ether

omed by drying to give 3.5 g of the 20 title
conmpound. Reference Exanple 4 4,5- dlnethoxyphthallc
anhydride (a) 4,5-dithet hoxypht hal i de
3, 4- dlnethoxybe Ne-®wcid (5.0 g, 27 Mo S
281 o ~FormaPi Bi O sat ur atet—wih Rygr olenN-R,
chl ori de gas, 33 yil
chl ori de gas at 65C f(#CO,CH,CH;, CHCO,CH,CH,

(X1) (X1)

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, benzoate,
methanesulfonate and benzenesulfonate.

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

and the racemic compound. Usually, the compound of the
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2 hrs. The reaction solution was concentrated under
reduced pressure, and to the residue was added water
(16 m), followed by neutralizing with dilute aqueous
amonia 5 (concentrated aqueous ammonia : water = 2 :
3). The precipitated crystal 7Mere collected by
filtration, washed wth water, followed by drying to
give 4.0 g of 4,5- dinethoxyphthalide. (b)
4, 5-di nmet hoxyphthalic acid 10 An aqueous 2N sodi um
bydsextdénsehtutioanief obhaipeadust raebmabovwadneali Baedivided
(a) (3.0 g, 15 mmol) was added dropwise wth stirring
inta €hd agueeds SAdMdren if PUERSEEMM oL MBRFAGAL Rnown to
(50 M) under ice cooling, and the reaction solution
was sttrred overnight with gradually raising the 15
tenperature to 25C. To the reaction solution was added
et han a reei piLat nganese..dLaxkd .
i 1torna CompoanRcBH Phboy Ve A gS e ot Enesthesta
n d :Qchl or | 4 d and concentrated under

?gdggggég$§sgﬁ$égEggohﬁh%g?gé#due was added net hano

and stirred, for 10 20 mnutes. After the insoluble ,
ot er ThT o RBFE%r | ICEPSHEBEE . he 1917 hasite . sedation
oncentrated under reduced pressure to. give 4.1 g, of

B RGPORDER b | c “BELAcSCE) 4, BIGGEMbxyphtsaIpE  and
anhydride The product of above-nentioned (b) (4.1 ¢ .
§BARHBE Ytange \of hBatBd SEET iaP| uandn msdylar relaxation
anhydride (14 m) for 10 34 m nutes. The reaction

§Bl ek org wHBWEsEEEd Bathb meee cerd haamdiul areif kst r aespdnse) .
with chloroform The organic |layer was washed with an
Beerouslinigrat ednesdinesibi cardampatundssol ha viomg andespective
then water, dried and concentrated under 5 reduced
preseirkes oagévesdd8iy obmbheatioh euponpanadthesia based on
Ref erence Exanple 5
the necessity. The isoindoline derivatives of the present

invention have excellent sedative properties on mammalian
such as human beings and thereforé, 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 invention 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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, 6-1 ndandi carboxylic anhydride (a) D ethyl

, 6-1 ndandi car boxyl ate Di et hyl acetyl enedi carboxyl ate
1.0mM, 6.3 mol) and 10

dicarbonylcyclopentadienylcobﬁit (0.1 m, 0.62 mmol)

were added dropw se to a sol § on of 1, 6- hept adi yne

(0.72 M, 6.3 mol) in xylene (5 M), and stirred at

80C for 5 days. To the reaction solution was added

dilute hydrochloric acid, and extracted wth ethyl
RbarmpeeUthEaddyani TP IRs B3 lk#sheali t Hinclude  those
saturated brine, dried and concentrated under reduced
piesdaped pbPVewed by purifying the residue by silica

gel chromatography (chl oroform successively hexane :

et hyl Theetanesthaigic tpmposgiien0.@d5 ghef piretdnyt invention
5, 6-i ndandi car boxyl ate. 20 (b) 5, 6-indandi carboxylic
raeiydbé&o forsolluttiesh fr tddmiichetinf abaveynmest pavedterally
(a) (0.36 g, 1.4 mmol) in acetic acid (0.8 nl) was
addrdasconeeaveabvadlpydepeblioblCyackgdin@i14 vyl buBBdtaneously
stirred at 80C overnight. To the reaction solution

was iagddaeuisee16d1y 2% VatRimmandshBR Rised Phimded Examples
crystals were collected by 35 filtration, washed with

vat ehe TRdQuedr Hym db¥i RYet %o%{')p‘é%it(l-o%s faPfin lud?_ tablet,

5, 6-1 ndandi car boxylic acid. ( , 6-1 ndandi car boxyl'i c

?nggigdec;§§u959d§ﬁﬁegEaB Qvgbﬂﬁﬁﬁbﬂneg ngaﬁgigssglution,
.4 mol ) was’ heated under reflux In &eetic
d . . ti
BERYEE et fnler Lo BN S Bber P8R T he praishdiidy  che
were col l.ected gy filtration, washed w

Lals, t h ,
CRTBPSLRAPT 0o By G VIR O va S 0 1D5 T4 VaRotse pREPEhetic
gg@gggg@@?%&n, gb%ﬂ%%ﬁwcmxwwewnd with or

anhgdride . , .
without a solubilizer in a pharmaceutically acceptable

5
5
(

vehicle.

Examples of the pharmaceutically acceptable vehicles
used 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 composition to be dissolved in an

appropriate vehicle such as water or saline before use.
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By using 1, 7-octadiyne as starting material, the title
conpound was obtai ned accordi ng to Reference Exanpl e

5. Reference Exanple 7 15

1, 3-di hydr o- 2- benzof uran-5, 6-di car boxyl i ¢ anhydri de By
usi ng propargyl ether as start3hg material, the title
conpound was obtai ned according to Reference Exanpl e

5. Reference Exanple 8 20

1, 3- benzodi oxol e- 5, 6-di car boxyl i c anhydri de By using

1, 2-@hbr ommesthetiaretdymrseidiiony) dfnzehe, theention may
title conpound was obtained according to the synthesis
6hirthes- dietidwi pht bahiee aintyshdident £xampliehl 2% used in a
5, 6-di net hyl - 2- (4-f 1 uor ophenyl ) - 3- car boxynet hyl i soi ndo

tbavdhtionae bhHBAﬁeﬁa&Ecomp051tlon The other ingredients
2-[2-(4-fluorophenyl)-5, 6-di net hyl -

ﬁéﬁg 2 ntdidyy,dr But Hrsyol Dﬂﬁitéth]oaceiéGtéﬁié’] glan%) such as
di met hyl - 2- (4- quorophenyI)|50|ndo I n- i one

é % g{nm&byé ﬁ%:lﬁd a%lﬂl% %e (1 ugfeglggl r%%g andSﬁlch as

uor oanl were s

beating eat%w hylJ4a dg@g C{f—faa{% 5$eac L dnMheefILE sodium

CO0 |ng, wat er ‘'was a on nhx ar e,
| ed crystals re c te
20Bra08, JROAELR, hHERoBR BhBEPn ERGatR %a§ﬁéu% dihydrogen
resu stals were 10 purified b [lica ge
%w%ﬁfa?ﬁgf p%ﬁwwmfmtasg.%n it dand phenol;
5 6- di 4-f 1 uor ophenyl |30|ndoI|n 1, 3-_ di one.
%5&%13’311 . 238445?8%1“93/1g ulfige, 7 spelivgmy hydrogen
H% 7.38-7.45 (2H, m PhH), 7.71 (2H s, C4,7-H) 15
1l }t and ascorbic acid ; preservative such as

dlneth | -2-(4- fluorophengl) 3- hydr oxyi soi ndol i n-
Qe@ﬁ@thonlum chloride, enzalkonium 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
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The product of above-nentioned (1-a) (1.0 g, 3.7 mol)

was suspended in nethanol (9 m) and tetrahydrofuran

(9 mM), and sodium borohydride (0.15 g, 3.9 mmol) was
added by 20 portions thereto with stirring under ice
cooling, followed by stirring3&t the sane tenperature

for 30 mnutes. To the reaction solution was added

water, and the precipitated crystals were collected

by f||trat|on washed with water, followed by drying
ﬁga@ev@ﬁ)qn§%§QﬁsgaE;@|ﬁ@mhymaglqm ofsa suitable analgesic
f1 uorophenyl) - 3- hydr oxyi soi ndol i n-1-one. 37 (1-c)

gng/ girnaisgnl 21 £eflaxandpiényesizeet. hoxycar bonyl

met hyl i soi ndol i n-1-one [1 UPAC nane: ethyl 2-[2-(4-

f | uor Gpkenykepthedid mEtflmdtiFeormoRnd- difthyteo-cbhpiosdidnd I) or
ol -1- yl]acetate] 5 The product of above-nenti oned

@lshlt( @h8Regf 3s3nowmilimiard and may vary depending on the
(car boet hoxynet hyl ene) t ri phenyl phosphorane (1.4 g,

398, meek) vesyheatedtuader phekliexli Bohali#esd 6¥5thk) subject
under an argon at nosphere for 3.5 hrs. The reaction

@l utjeon a/pe%até@nceaéw&sg UH@E'&hre%edﬁé’t{@r&c‘%ﬁ gifle of

the residue was 10 purified by silica ge

h
gﬁ%gqﬁgggégp%(d ( Gégleglr %?%g} ) F?;? 208LcEid] o) ah@sthesia,

Hf%%k%ﬂﬁméﬁou% Xﬂ%ﬂ?@y'g@émégf N40bi8: bagPRg bolus

et hy]

d h -2, 3- .
§f[% 4#.53%?533{% b BrteBen vy %2 \WR peBLpiptrated
3H
S CRRY (1 52*53@2)% B5"2ae fd Ocﬁzﬁmg/ig/hourr
4. 02- 5.46 (1H, dd,
9r§ eifaégy :jf 6nrﬂ5W )1701217 (9F <heer- H)vmpvums 7.0y be

(2H m (1, S C4H 20 (1-d)
GOB’CHPH@PH}V .@d(%nrlls P& e iyl Drayarmusddynet Ryr - maintenance

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

of[ sedatippoidperBdidte-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 (2.3g, 12mmol) was
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di met hyl - 3- oxo- 2, 3-di hydro- 1Hi soi ndol -1-yl ] acetic
acid] The product of above-nentioned (1-c) (0.20 g,
0.59 mol) was stirred with heating in nethanol (1.5
m) and 15% 25 aqueous solutign of potassium
carbonate (0.46 nl) at 75C 38 $or 4 hrs. The reaction
sol uti on was concentrated under reduced pressure, and
wat er was added to the residue followed by extracting
with diethyl ether. The water |ayer was nmade acid .
Wit 186h ¢ty ftead imetirige hl oF | subkneic apagidhé38 ml) at 150°C
precipitated crystals were collected by filtration,
\ﬁ@gheﬁ-Smhrﬁ-watTéﬁ rertohenr Bplubjbngwes gooerdd 12nge ice-
of the title conpound. 'H NVR (DVMSO d6) b: 2.32 (3H,
$olGH3yatexr 34 (TBd, precH3itat@d52rfsHaldd, weld?) coR186ted by
(1H, dd, CH2), 5.55 (1H, dd, CH), 10 7.26-7.30 (2H
i 1Rt ion] wééheliHwish, waterhl) and7dis541vEd, i8, 104 aqueous
H, 7.57-7.61 (2H, m PhH) Exanple 2 By using
5061 dimTed Yyt o2t daibsbilittied- i SOTREOlinFoludbledi e fBals were
starting material, 5,6-dinethyl-3-carboxynethyl-2- 15
%@b&&b&@ﬁquisQ&ﬂ@@b&ﬁﬂn;onﬁnﬁﬂajﬁbt§bggﬂt§ﬁ@0rfhlﬂkéﬁé was
Exanpl e 1. anple 3 5,

kmethyls 2+43 I ﬁggﬁ§y s 3- (¥ s PP i ny
S§chafﬁ%ﬁilﬁ§§ﬁilﬁg%indo i%ﬁ?éiné?&%§§H10£le sEEd. The

EIQEQEQqug%:gﬁ F%B%ﬂg%%gi?%iIé%&@ibQ%y?§&Q¥gtion, washed

soi ndol'I n-

-[2- (4-fl henyl ) : 5, 6- . . .
T8 Kiees orRD BPAAd R 01 e  Lof ndoP L1 4y Py stgtRyIPhtRalic
%gég%nofg.SO 9,1.6 nmol ), 1-nethyl pi perazine (0.16 g,

pir Qe o PREVBRE A oo SRRV BB ) and
1_hyd&gEYEg%%%EEi%ﬁ?lgbgggigégtgghgg %g) (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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g, 1.6 mol) were stirred in tetrahydrofuran (40 nl)

at 25C for 16 hrs. The reaction solution was
concentrated under reduced pressure, and the residue
was purified by silica gel chromatography (chloroform
: methanol = 20 : 1) 5to give3d.56 g of the title
conpound. 1H NWR (CDC13) 8: 2.16-2.26 (2H' m

pi perazine), 2.27 (3H, s, NCH3), 2.36 (3H, s, CH3),
2.37 (3H, s, CH3), 2.34-2.42 (2H, in, piperazine),
Referenee 8aampie) 3 2.91 (1H, dd, CH2), 3.20-3.31

(2H, m piperazine), 3.64-3.72 (2H, m 10 piperazine),
8, 37dihethgdph€hpli6. 88h§d23delH, m Phkb, 7.38 (1H
S, C4-H), 7.35-7.42 (2H, m PhH), 7.58-7.62 (1H, m
Rak) , 7.6866&Hme$hy@F3aHM,Exaﬁpk@t%ahgdro -2-benzofuran-1, 3-
5, 6-di net hyl - 2- (4-f | uor ophenyl ) - 3- car boxyet hyl i soi ndo
tiohe 15 one [ UPAC nane:

3-[2-(4-fluorophenyl)-5, 6-di met hyl - 3- oxo-

2, 3-dipgydr Lk SQ I agd dj
5, 6- dFEe?h301?t6%%fFﬁgﬂggﬁiny ﬂﬁ? (ﬁidf%xyeéhys% mmol) in

| %éﬁb@ﬂ@"ﬂ;% oﬂﬁ)Toivga§°|%‘ rahy% wbggm 9050%\8&%1-1,3-

uran was~a
ri,pg d °
%ﬁ£$ﬁ§%kép §n§ ’ 5?ﬁ%§§%5rbsﬁe|ﬁﬁ%ﬁ§ﬁﬁss VREBLERE| 26n25°C.
gf%éy ieP?ﬁ% 6B%GE§F)1gsglapﬁ§tﬂ9Fe§1als by filtration, the
ydro- 1Hi soi nd acetate 0. 63 1.
ﬁthfégﬁdé’rasu CEotteR TR aRd Bk drdcebobpaReudentie give
5 the regcélon sol ution was ad wat er, and the
récugutafed 40~ eiPSERYE ey &, Zo7PéE?EHaBdePr?rH?Péﬁfuran‘
washed with water, followed by drying to give 0.51 g
&f 35d80@e net hyl - 2- (4-
quoro henyl ) - 3- (2- hydr oxyet hyl )i soi ndol i n-1 - one.
M/Fzgt@m@ygphtzhallg ashydsiden CH2CH20), 2.37
(3H, s, 5CH3) , 2.40 (3H, s, CH3), 3.50 (2H, dd,
CHQQHQQ»a,selQSi@mef 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 filtration, 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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dd, CH), 7.12-7.16 (2H m PhH), 7.32 (1H, S, C4-H),

7.52- 7.55 (2H, m PhH), 7.68 (1H, s, CG7-H (4-b)

5, 6-di met hyl - 2- (4-f 1 uor ophenyl) - 3- nesyl oxyet hyl -

i soindolin-l-one 10 To a solution of the product of
above-mentioned (4-a) (0.20 ¢30.67 mmol) and
triethylamine (0.14 m, 1.0 mmol) in dichl oromet hane

was added nesyl chl ori de (0.06 M, 0.78 mmol) and

stirred at 25C for 30 m nutes. The reaction solution

and wadheddwwibhwatibblidgi bgdragent bbleplidenyasastls5°C for
distilled away under reduced pressure to give 0.23 ¢

8f hrs. The reaction solution was concentrated under
5, 6-di net hyl - 2- (4-f 1 uor ophenyl ) - 3- nesyl oxyet hyl i soi ndo
kFeducddopaessdridyR 4XDCL3) the 2r@brduSwh2HadBed water (16
CH2CH20O), 2.38 (3H, s, CH3), 2.41 (3H, s, CH3), 2.79

3, FolTddeR)by 3n8@tﬂa@ﬁziﬁ@ wiZ mlﬂgﬂ@jﬁﬁ?eo§528mmonia
(1H, dd, CH, 7. 14 7.18 (2H, m PhH) 31 (1 S

@Goﬁ%engrgééa Hgleddhs Marmtdia 7-70,4ddd s 2C7.-H)y The
4-c) 5, 6-di net hyl - 2-(4- fluorophenyl) 3- cyanoethyl

%??%?é;%#%?ﬁ%rgs s%é#%e&%onectedd oy Eilesation, ashes
S T AR A QTR At i b LR
Y€ 0E nﬁ%egﬁd 4 b) (0.23 g, 0.63 mmol) was added

%?355|u (O 12 g, 1.9 mvol) and heated under
E ﬁr 4 . hrs. ihe reagti on soluti on was added
ﬁm%t%9§Y8EFEﬂ Wt A€efhyl acetate. The extract
was mashed with water, drjed and _the sol vent was
d|st|@Peﬂq%ﬁﬁysu%%e?OdFEHuE¥9r6¥é§§u?%lFBlﬁPv%fOtﬁg groduct
of 5, 6-di nethyl -2-(
?fuéb@ﬁﬁeﬂ?PFlSDQQaﬁéétH@Ips&'nﬁélm@qlcnﬂﬁﬁlQﬂ¢@§ dropwise

?Sg@-;’iwmem ) @5, 6- d¥ neaqueoss oxel2t3odi hpdr opbtiassium
10 i soindol -1-yl]propanenitrile].
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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"HNWR (CDC13) 8: 1.77-1.99 (2H, m CH2CH2CN),

2.28-2.41 (2H, m CH2CH2CN), 2.38 (3H, s, CH3), 2.42

(3H, s, CH3), 5.29 (1H, dd, CH), 7.15-7.20 (2H, m

PhH), 7.26 (1H, S, C7- H), 7.50-7.53 (2H, m PhH)

7.70 (1H, S, C4-H) . 15 (4-d) 34

5, 6-di et hyl - 2- (4-f | uor ophenyl ) - 3- car boxyet hyl -

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

3-[2-(4-fluorophenyl)-5, 6-

Bilpsteyl-- 3- Bhe- Zeacdilepdreclwt ieni Hdsl tburddr bptoniice-cold
acid] The product of above-nentioned (4-c) (0.18 g,
ga58r,nmid emtraebeddwirndierchkdtafkoim. coMtentongadic layer
hydrochloric 20 acid (10 m) overnight. To the

weactwarhsd| utiithn aas safoedhsvaseturadddt dium bicarbonate
precipitated crystals were collected by filtration,
wasdhedown t Andat €ien anshtt £d d0i € Var 1208 c@ht -R®d under
title conpound. Exanple 5 25

befudbfebhrksdre4th! ?96@@@@3’_@ o2 tA=MBLBYL- boRbBEh#Z!
nyl) 42 carbonyl et hyli soi ndol in-1-one By using

ﬁeQQQEHEEhEkagpié-gluorophenyl)-S-carboxy
et hyl i soi ndol i n-1-one [I UPAC nane:

g?%?aﬁégﬁg$?%g?§§g¥%%é?gpxgaég?lH-isoindo!-l-yl]propio
thg pleRsiel s banphibbocepmpayagypes corained
%0 BeftEr REas) 1 oBe3Red eBhuybal T B B %418 ol ama
IE NN M G
3.41-3.56 (2H, m piperazine), 5.32 (1H dd, CH),
Fdq9ed7 dreppine Mo phiclutizgl (af, ls6-bapmpdiynss. (0682 nl,
GoRpRnaL ShotiilPRe Thbl B1 1, aATd2S EaBF e90RTaPACE FAzad days.
To the reaction solution was added dilute hydrochloric 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 solution was added ice-cold

water, and the precipitated crystals were collected by
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manner simlar to those described in Exanple 3 and 5.
Table 1 43 Table 1 R1L No. R 15-CHs 24,5-d|7CH8
34,6-di -CH3 44, 7-di-CHs 55,7-di-CH3 76, 7-di - CHs
5,6-di -CH3CH2 85,6-di-CH3O CH2C \-~ NCH3 O R2
nmelting point (C] white crystads 153-162 _
(1- hydrochloride salt) 161-168 (1-hydrochloride salt)
160. 5-170 155-163 (1-hydrochloride salt) 154-162
(1-hydrochloride salt) white crystals white crystals
filtration, washed with water, followed by drying to give
0.28 g of 5,6-indandicarboxylic acid.
(c) 5,6-indandicarboxylic anhydride

The product of above-mentioned (b) (0.28 g, 1.4 mmol)
was heated under reflux in acetic anhydride (6.7 ml)
overnight. The reaction solution was poured into ice-cold
water, and the precipitated crystals were collected by
filtration, washed with water, followed by drying to give
0.25 g of the title compound.
Reference Example 6
5,6,7,8-tetrahydro-2, 3-naphthalenedicarboxylic anhydride

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 compound 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 NMR data of each conpound in Table 1 are shown
below. No. 1 1 HNWR (CDC13) 8: 2.17-2.25 (2H, m

pi perazine), 5 2.27 (3H, s, NCH3), 2.34-2.40 (2H, m
pi perazine), 2.44 (1H, 44 dd, CH2), 2.47 (3H, s, CH3),
2.83 (1H, dd, CH2), 3.18-3.33 3Q2F1 m plpera2|ne)
3.58-3.76 (2H, m piperazine), 5. .78 (1H dd, ,
7.10-7.18 (2H, m PhH), 7.33 (1H, br d, CB-FD, 7.41
(1H, br s, C4-H), 7.56-7.63 (2H, m PhH), 7.79 (1H, d,
5-Ghie- HI INBAZ ' HahkR ( €BC23)(48f11032pPedF1(4H, 6mdimethyl-3-
pi perazine), 2.22 (3H, s, NCH3) , 2 . 33 (3H, s, CH3)
ox8-393¢alhysroCHB)isoiRd6d-( M) jddet@2hcid] 82 (1H
dd, CH2), 3.03-3.25 (2H, m piperazine), 3.50-3.58

(2Ha) nE, Bi-ﬂifn@thﬁ}@;)-fz—@4021(13.;Hop66nﬁ1@:Lgbmnd@lgﬁ =6,8ldione
(1H, m PhH), 7.30-7.46 (3H, m PhH and Cs-

7.60- 4, §6dﬁ%@thzlpﬁﬁﬁaﬁﬂg gah§@rﬂgé:3 . gR @QQ@%%%Ol) and
8: 2.01-2 m pi perazi ne) 3 (3H s, NCH3),
- ; 3 . ddl, ;
G aétgny 5 1 5, o8 8@%?5’%‘5&%“%%% heating
j azi , - 2H, ' ' , 1 .
R At N ]
4- 4 PhH) 7 56 7.62-
‘(’?LEF ?\%d%a tﬂl\/Rt( %?agtlﬁfngsng‘b’%é‘rﬁm "M‘ the
§ geraz ngédsgrp§ga%szye 3ﬂﬁégl£§8%%a%ﬁﬂflaa é%@§ Hwashed
2,71 3H S, 83 (1H, dd, CH2), 3.07-3.27
mtb| p@?*a%ifne) ané 48r5580 (2HTth rﬁﬁBéFéEBneFrYS G¥s vere
CH), 6.87-6.92 (1H, m PhH), 7.16 (1H, d, .
@eerle# by Eirice g@slwhrm%%oqrmxzwhmromz to give
7.63-7.66 m PhH) 25 No.5 ' H- NMR (CDCL3) 6:
2.90-2. zgaéZFﬁ ﬁrdpmpéhuirﬁex4 f3uorophenyl)isoindolin-1, 3-

dione.
'H-NMR (CDCls) &: 2.44 (6H, s, CHs), 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 of above-mentioned (l1-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 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 0.95 g of 5,6-dimethyl-2-(4-

fluorophenyl)-3-hydroxyisoindolin-1l-one.
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2.27 (3H, s, NCH3), 2.37-2.41 (2H, in, piperazine),

2.42 (3H, s, CH3) , 2.44 (1H, dd, CH) , 2.71 (3H, s,

CH3) , 2.88 (1H, dd, CH2), 3.21-3.31 (2H in,

pi perazine), 3.64-3.76 (2H, m__ piperazine), 5.75 (1H,

dd, CH), 6.88-6.92 (1H, in, PR, 5 7.07 (1H s,

C6-H), 7.21 (1H, S, C4-H), 7.34-7.41 (2H, m PhH),
7.59-7.62 (1H, m PhH) No.6 'H NVR (CDC13) 6:

2.20-2.23 (2H, m piperazine), 2.26 (3H, s, NCH3),

2136) 2. 38 p2B-dingthyperatidné)lnozopBen8H) 33etEbi8y;:arbony1—
2.41 (1H, dd, CH2), 2.72 (3H, s, CH3), 2.87 (1H, dd,
hOtK¥R) so3ndB13n30-628l, | MIUMAGer aziave): 3.68:¥172 2-[2-(4-
(2H, in, piperazine), 5.74 (1H, dd, CH), 6.89-6.94
fltbropheRit) -5, ¢-3imdthR1¢3Hbx6r2PBHIi Apdr&41B-oindol~1-
7.57-7.61 (1H, in, PhH) No. 7 'H NMR (CDC13) 8: 1.25
{BhacétatlCH3), 1.29 (3H, t, CH2CH3), 2.20-2.22 (2H,

m piperazine), 2.26 (3H, s, 15 NCH3), 2.35-2.37 (2H,

in, ptﬂsrg;fcs@%cltHZ oéfg g%edﬂhen@g%gedi Z?—@y 7I7nq% g, 3.3

B 0 o %%ﬂégk%,léﬁﬁho‘*??ﬁ%é-‘/?ﬁﬁf étapa.a s
gﬁﬁﬁbﬁc’?g‘:&%ﬁ&%f ;‘)nﬁie}l?'(s AE iSrip pelr%éz_gl}eneg)lé\qﬂ?%under
%¥a§r9°ngmgﬁéﬁpﬁﬁr%z£§ B gpbﬁarazFﬂs)r§§C%%°% Fipsion vas

Ly gchlpeLas g,fzqergdrgé e S, , (BEL s iaue vas

7. 15 (1H S, C4- 25 7.36 (1H, S, C/-H), 7.56-7.60
porifigd PWH) 4% e 9ejo chremgtography (chloroform

methanol = 50 : 1) to give 0.37 g of 5,6-dimethyl-2-(4-
fluorophenyl)-3-ethoxycarbonylmethylisoindolin-l-one [IUPAC
name: ethyl 2-[2-(4-fluorophenyl)-5,6-dimethyl-3-oxo0-2, 3~
dihydro-1lH-isoindol-1l-yl]lacetate].
'H-NMR (CDCl;) &: 1.18 (3H, t, CHxCH3), 2.36 (3H, s, CHs),
2.38 (3H, s, CHs), 2.50 (1H, dd, CHy), 2.85 (1lH, dd, CHj),
4.02-4.15 (2H, m, CH2CH3), 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)
(1-4d) 5,6~dimethyl~-2-(4-fluorophenyl)-3-carboxymethyl-
isoindolin-l-one [IUPAC name: 2~[2-(4-fluorophenyl)-5,6-
dimethyl-3-oxo-2,3-dihydro-1H-isoindol-1-yl]lacetic acid]
The product of above-mentioned (l-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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4567 89 10 11 12 13 H3C H3C 0 R2Lnel ting point (C
,-\124-132 CH2ZGN NCH3 -- (1-hydrochloride salt) O
CH2C-N N- CH2cH2CH3137- 138 (( 1- hydrochl oride salt) CN

HC- O CH2G-N 0 N CH2G-CN V (%é--\

for 4 hrs. The reaction solution was concentrated under
reduced pressure, and water was added to the residue
followed by extracting with diethyl ether. The water layer
was made acid with concentrated hydrochloric acid, and the
precipitated crystals were collected by filtration, washed
with water, followed by drying to give 0.12 g of the title
compound.
'H-NMR (DMSO-dg¢) &: 2.32 (3H, s, CHs), 2.34 (3H, s, CHj),
2.52 (1H, dd, CH;), 2.80 (1H, dd, CHp), 5.55 (1H, dd, CH),
7.26-7.30 (2H, m, PhH),7.44 (1H, s, C;-H), 7.54 (lH, s, C4-
H), 7.57-7.61 (2H, m, PhH)
Example 2

By using 5,6-dimethyl-2-substituted-iscindolin-1, 3-
dione as starting material, 5,6-dimethyl-3-carboxymethyl-2-
substituted-isoindolin-1-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-fluorophenyl) -5, 6~
dimethyl-3-oxo0-2,3-dihydro-1H-isoindol-1-yllacetic 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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CH2C UNCH3 0 CH2ZGCN NCH3 O _ CHCN O _ CH2CGN
JNCH2CH2CF3 0 CHRC v -n-C6H13 11 0 CH2C-N N-CHI N
OCH2ZCGN NN 11 O CHHG-N NN 11 0 79-84 white crystals
170-170.5 (1-hydrochloride salt) white crystals
141-141.5 (1-hydrochloride sal39 white crystals

100. 5-128 (1-hydrochloride salt) 115.5-123.5
(1-hydrochloride salt) 112.5-119 (1-hydrochloride

salt)
g, 1.6 mmol) were stirred in tetrahydrofuran (40 ml) at

25°C for 16 hrs. The reaction solution was concentrated
under reduced pressure, and the residue was purified by
silica gel chromatography (chloroform : methanol = 20 : 1)
to give 0.56 g of the title compound.
'H-NMR (CDCls3) §: 2.16-2.26 (2H, m, piperazine), 2.27 (3H,
s, NCH3), 2.36 (3H, s, CHs), 2.37 (3H, s, CHs), 2.34-2.42
(2H, m, piperazine), 2.41 (1H, dd, CH), 2.91 (1H, dd, CHy),
3.20-3.31 (2H, m, piperazine), 3.64-3.72 (2H, m,
piperazine), 5.77 (1H, dd, CH), 6.88-6.93 (1H, m, PhH),
7.38 (1H, s, C4-H), 7.35-7.42 (2H, m, PhH), 7.58-7.62 (1H,
m, PhH), 7.68 (1H, s, Cy-H)
Example 4
5,6—dimetﬁyl-2—(4—fluorophenyl)-3fcarboxyethylisoindolin—l—
one [IUPAC name: 3-[2-(4-fluorophenyl)-5,6-dimethyl-3-oxo-
2,3-dihydro-1H-isoindol~1-yllpropionic acid]
(4-a) 5,6-dimethyl-2-(4-fluorophenyl)-3-(2-hydroxyethyl) -
isoindolin-1-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-l—one
[IUPAC name: ethyl 2-[2-(4-fluorophenyl)-5,6-dimethyl-3-
ox0-2,3~-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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white crystals 142.5-144 (1-hydrochloride salt) 47
Table 2 (cont.) No. 14 15 16 17 18 19 20 21 22 23 24
25 26 27 28 29 R2 d L CHHCGNNO/ CH2GNN CH2 11 0
CH2C- N 40

crystals were collected by filtration, washed with water,
followed by drying to give 0.51 g of 5,6-dimethyl-2-(4~
fluorophenyl)-3-(2-hydroxyethyl)isoindolin-1-one.
'H-NMR (CDCls) &: 2.01-2.25 (2H, m, CH,CH;0), 2.37 (3H, s,
CH;), 2.40 (3H, s, CHi), 3.50 (2H, dd, CH,CH,0), 5.28 (1H,
dd, CH), 7.12-7.16 (2H, m, PhH), 7.32 (l1lH, s, Cq-H), 7.52-
7.55 (2H, m, PhH), 7.68 (1H, s, C;-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.
'H-NMR (CDClz) &: 2.26-2.45 (2H, m, CH,CH,0), 2.38 (3H, s,
CH3), 2.41 (3H, s, CHs3), 2.79 (3H, s, CH3SO,), 3.90-4.04 (2H,
m, CH2CH:0), 5.29 (l1H, dd, CH), 7.14-7.18 (2H, m, PhH),
7.31 (1H, s, C4-H), 7.51-7.54 (2H, m, PhH), 7.70 (1lH, s,
Cs;-H)
(4-c) 5,6-dimethyl-2-(4-fluorophenyl)-3~cyanoethyl-
isoindolin-1-one [IUPAC name: 3-[2-(4-fluorophenyl)-5, 6-

dimethyl-3-oxo0-2, 3-dihydro~1H-isoindol-1l~yl]propanenitrile]



10

15

20

25

11 0 CH2GN\~N-CH3 0 CH2CH2G-N _ N-CH3 0 CH2C-N
NCH3 o0 CH2C-M~N-CH2CH3 It CH2G N NN 0 CH2C- N N~
0 --" N CHRZGCNN( ONCH2C v N-CH2 11 0 CH2C NN- NN
11 0 CH2G NHCH2CH2N(CH3)2 0 N CH2G- NHS 0 CH2C- N\ ~N-
CH3 0 CH2C- VNCH3 0 neltirflpoint (OO

To a 80% ethanol solution of the product of above-
mentioned (4-b) (0.23 g, 0.63 mmol) was added potassium
cyanide (0.12 g, 1.9 mmol) and heated under reflux for 4
hrs. To the reaction solution was added water, and
extracted with 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-dimethyl-2-(4-
fluorophenyl) -3-cyanoethylisoindolin-1l-one [IUPAC name: 3-
[2-(4-fluorophenyl) -5, 6~dimethyl-3-0x0-2, 3-dihydro~-1H-
isoindol-1-yl]lpropanenitrile].

'H-NMR (CDCls) &: 1.77-1.99 (2H, m, CH,CH,CN), 2.28-2.41
(2H, m, CH2CH,CN), 2.38 (3H, s, CHis), 2.42 (3H, s, CHj3),
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-l-one [IUPAC name: 3~[2-(4-fluorophenyl)-5,6-
dimethyl-3-ox0-2, 3-dihydro-1H~-isoindol-1-yllpropionic 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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121-139 (1-hydrochloride salt) 108.5-116.5
(1-hydrochloride salt) 174.5-180 (1-hydrochloride
salt) 146-151 (1-hydrochloride salt) 185-193 (1
-hydrochloride salt) white crystals 158-158.5
159.5-164.5 (1-hydrochloride dadt) 189-192 207-207.5
156.5-160 (1-hydrochloride salt) 152-157.5
(1-hydrochloride salt) white crystals 247.5-250
145-146 (1-hydrochloride salt) 138-144.5
tarhypdydehhpilideindbfl)in48-boe R2 Table 2 (cont.) L

By using 5,6-dimethyl-2-(4~fluorophenyl)-3-carboxy-
ethylisoindolin-l-one [IUPAC name: 3-[2-(4-fluorophenyl)-
5,6-dimethyl-3-ox0-2, 3-dihydro~1H-isoindol-1-yllpropionic
acid], the title compound was obtained according to Example
3.
'H-NMR (CDClz) &: 1.64-1.98 (2H, m, CH,CH,C=0), 2.10-2.21
(2H, m, piperazine), 2.24 (3H, s, NCH3), 2.24-2.27 (2H, m,
piperazine), 2.27-2.37 (2H, m, CHCH,C=0), 2.37 (3H, s, CHs),
2.39 (3H, s, CH3), 3.04-3.07 (2H, m, piperazine), 3.41-3.56
(2H, m, piperazine), 5.32 (1H, dd, CH), 7.12-7.16 (2H, m,
PhH), 7.26 (1H, s, C4-H), 7.55-7.58 (2H, m, PhH), 7.68 (1H,
S, C7"'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



30 31 32 H3C 33 34 35 36 37 38 39 40 41 42 43 44 C1 CH
CH2CG v -CH3 O CH2G v N-CH3 11 0 CH2CG vN-CH3 O
CH2CG NN-CH3 On CHRC v -CH3 OCHZGNN-N O

43

Table 1

N—CH;j
No. R1 R2 melting point (°C)
1 5—CHs _Q_F white crystals
, < ? 153-162
2 4.5—di—CHa (1-hydrochloride salt)
F
. ——q< 2 161-168
3 4.6—di—CHs . (1-hydrochloride salt)
4 4,7—di—CHa ‘Q 160.5-170
F
. : < 2 155-163
5 5,7—di—CHs (1-hydrochioride salt)
F
. 154-162
6 6,7—di—CHs : (1-hydrochloride salt)
F
7 5,6—di—CHsCHz —)-F white crystals
8 5,6—di—CHsO —< >—F white crystals

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

5 2.27 (3H, s, NCHi), 2.34-2.40 (2H, m, piperazine), 2.44 (1H,
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CH2Ci NCH3 NO/-\ CHC , -CH3 0 CH2C-N -_ N-CH3
OCH2ZCG NN-CH3 O CH2G-N _ NCH3 0 OCH3 OCH3 CH2C-N

NO O OCH3 OCH3 OCH2CH3 CH2C- NN-CH3 0 CH2C- N 11 N
OCH2CG-N _ N-CH3 0 nmelting point (C 201.5-208.5

(1-hydrochl oride salt) 105-10%4% (1-hydrochloride
sal t)

dd, CH2), 2.47 (3H, s, CH3), 2.83 (1H, dd, CH;), 3.18-3.33
(2H, m, piperazine), 3.58-3.76 (2H,m, piperazine), 5.78 (1H,
dd, CH), 7.10-7.18 (2H, m, PhH), 7.33 (1lH, br d, Cg-H),
7.41 (1H, br s, C4-H), 7.56-7.63 (2H, m, PhH), 7.79 (1H, d,
C,; -H)

No.2 'H-NMR (CDCls) &: 1.92-2.23 (4H, m, piperazine),
2.22 (3H, s, NCH3), 2.33 (3H, s, CHi3), 2.39 (3H, s, CHs),
2.64 (lH, dd, CHz), 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 (1H, 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 (CDCl3) &: 2.01-2.33 (4H, m, piperazine),
2.23 (3H, s, NCH3), 2.39 (3H, s, CH3), 2.43 (3H, s, CHs),
2.65 (1H, dd, CH,), 2.82 (1H, dd, CHy), 3.07-3.27 (2H, m,
piperazine), 3.49-3.60 (2H, m, piperazine), 5.98 (1H, dd,
CH), 6.87-6.92 (lH[ 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 (1H, m, PhH)

No.4 'H-NMR (CDCls;) &: 1.98-2.05 (1H, m, piperazine),
2.16-2.35 (3H, m, piperazine), 2.22 (3H, s, NCHs), 2.39 (3H,
s, CHs), 2.63 (1H, dd, CHz), 2.71 (3H, s, CHs), 2.83 (1lH, dd,
CHz), 3.07-3.27 (2H, m, piperazine), 3.46-3.60 (2H, m,
piperazine), 5.97 (1H, dd, CH), 6.87-6.92 (l1H, m, PhH),
7.16 (1H, d, Cs-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) &: 2.20-2.25 (2H, m, piperazine),
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174.5-183 (1-hydrochloride salt) 136-141.5
(1- hydrochloride salt) 164.5-166.5 (1-hydrochloride
salt) 156-161 163.5-167 (1-hydrochloride salt)
259.5-261.5 (1-hydrochloride salt) 163.5-164
(1-hydrochl oride salt) 169.5-149 140- 146
(1- hydrochloride salt) 146-151 (1-hydrochloride salt)
226.5 (deconposed) (1-hydrochloride salt) 150-151
éé-h drochloride salt) 141-146.5 (1-hydrochloride
1247) (Q,5-08 NG5 ) OCRR2 GA3 2CH2C-(RHN- fn, ( bimpdeadhledri de 42 (3H,
salt) (-) O 49 Table 2 (cont.) No.
s, CH3), 2.44 (1H, dd, CHp), 2.71 (3H, s, CHz), 2.88 (1H, dd,
CHz2), 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 (l1H, s, Cy4-H), 7.34-7.41 (2H, m,
PhH), 7.59-7.62 (1H, m, PhH)
No.6 'H-NMR (CDCls) &: 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, CHy), 2.72 (3H, s, CHs), 2.87 (1lH, 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 (CDClz) &: 1.25 (3H, t, CHyCHs), 1.29 (3H,
t, CHzCHs3), 2.20-2.22 (2H, m, piperazine), 2.26 (3H, s,
NCH3), 2.35-2.37 (2H, m, piperazine), 2.43 (1lH, dd, CH,),
2.72-2.77 (4H, m, CH,CH3), 2.81 (1H, dd, CHz), 3.19-3.31 (2H,
m, piperazine), 3.60-3.74 (2H, m, piperazine), 5.77 (1H, dd,
CH), 7.11-7.15 (2H, m, PhH), 7.38 (1lH, s, C4-H), 7.58-7.61
(2H, m, PhH), 7.73 (1lH, s, C;-H)
No.8 !H-NMR (CDCls) &: 2.22-2.41 (4H, m, piperazine),
2.26 (3H, s, NCH;), 2.38 (1H, dd, CHz), 2.85 (1H, dd, CH;),
3.24-3.34 (2H, m, piperazine), 3.65-3.73 (2H, m,
piperazine), 3.95 (3H, s, OCH3), 3.97 (3H, s, OCH;), 5.71
(lH, dd, CH), 7.12-7.16 (2H, m, PhH), 7.15 (1H, s, Cy4-H),

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



46 47 48 49 50 51 52 53 54 55 57 58 59 60 R2 L

OCTCH2C-N N-CH3 \

0 SCHCH2C- , -CH3 30 CH2C N\ ~N- CH3

0 NO2 NO2 NO2 N(CH3)2 N(CH3)2 N(CH3)2 CHIG-N NN
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Table 2
0
H,C
N—R2
H,C
L
No. R2 L melting point (C)
7\ 124-132
1 _Q CHZ&C') AIARS: (1-hydrochloride salt)
N 137-138
CH,C-N  N—CH,CH,CH.
2 —@ WON_ R (1-hydrochloride salt)
. I\ .
3 _Q CHzg-N\__/N 79-84
N\
4 —O CHZE“N\_,N_O white crystals
(6]
N 170-170.5
CH,C-N N
> _Q 25 - (1-hydrochloride salt)
™\ .
6 ‘Q CHZQ-N\_/N—CH;, white crystals
0
F
VAR 141-141.5
7 _-Q CHzg N_NCH (1-hydrochloride salt)
F
r\
8 —Q CHE™N N white crystals
¢]
F
9 CHzg—NCN-wzCHz% 100.5-128
s (1-hydrochloride salt)
F
\ 115.5-123.5
10 Q CHZE_NL/N_I"C‘H” (1-hydrochloride salt)
F
112.5-119
1 : CHp—N_ N CHZ‘C (1-hydrochloride salt)
" F
M\ )
12 ‘Q Cﬂzg—N\_/N white crystals
F
< 2 £\ 142.5-144
CH,C-N N :
13 26 —/ (1-hydrochloride salt)
F



OCHZGN__ NCH3 0 CH2ZGNMMN OCHC ,NCH3 O
CH2ZC-N NO O CH2ZGCN NO. O CHGC ~NCH3 0 CH2CN
N-O O nelting point (0C) 257-258.5 219-226

(1-hydrochloride salt) 172-175.5 (1-hydrochloride

salt) 175-181 (1. hydrl@bRI2deenld salt) 1904 5-195 §
(1-hydRechl oride salt) 183.5-184 (1-hydmelahy suintdec)

Il \ 5 A - [l Jal (| [N e W i 2 L mila)
Sdl ) 58516275 L~1mydrocimorrac—sSart) ILor7- 130

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

PP QL

e s]

o5 ]

PY YO

fopols

Q

CHC-N N
0o

7\
g o)
0]

/
g OO
0]

CH,C-N N—CH2—©
1] \—

0]

ang =)
0]

VA
CH2C‘ N N- CH3
6 \ /

/N
CH)C" N N- CH3
6 \ /

121-139
(1-hydrochloride salt)

108.5-116.5
(1-hydrochloride salt)

cne-N  NH 174.5-180
o (1-hydrochloride salt)
F cne-N  N-CH, 146-151
0o “— (1-hydrochloride salt)
7\ 185-193
CH,CH,C- -CH.
d PN N (1-hydrochloride salt)
/N
< > F CH2§"N\\/N—CH3 white crystals
"@‘F ce-N  N-CHyCHy 158-158.5
0 n_/
C 159.5-164.5

(1-hydrochioride salt)

N N
. aneN_ N _ 189-192
0
N
F caz,q:—NuN—<N:> 207-207.5
(0]
156.5-160

(1-hydrochloride salt)

152-1567.5
(1-hydrochioride salt)

F CHzg‘NHCH2CH2N(CH3)2 white crystals
N
F CH,C-NH—~ S] 247.5-250
0
145-146

(1-hydrochloride salt)

138-144.5
(1-hydrochioride salt)



(1-hydrochloride salt) 197.5-283 (1-hydrochloride
salt) 126-126.5 (1-hydrochloride salt) 74.5-82
(1- hydrochl oride salt) 156.5-168 (1-hydrochloride
salt) 145-146 (1-hydrochloride salt) NCH2C N\

N CH3138-145 |t

NCH2 T - 2r{cgt8H13150- 161

No. (1 hydmrgchl ori de salt) 50 Table 2 (cont. hehiRg pdik €2) 63
64—65—66—67+—68—69—F0—"F1+—+2
7 201.5-208.5
30 _Q_ CHC-N N-CH - -
d 2(") — ’ (1-hydrochloride salt)
£\ 105-105.5
31 - CH,C-N N-CH
-Q N (1-hydrochloride salt)
Br
o (1-hydrochloride salt)
H,C
33 ane-N  N-cH, 136-141.5
0o (1-hydrochloride salt)
CH;
34 anc-N  N-CHy 164.5-166.5
o (1-hydrochloride salt)
CF3
r\
35 -—Q Cﬂzg‘NuN 156-161
CF;
163.5-167
36 ——<C:>»— aLe-N  N-cH
CHs 2 ’ (1-hydrochloride salt)
259.5-261.5
37 —@— CH,C-N N-CH :
CFs 26 ’ (1-hydrochioride salt)
163.5-164
38 CH, CH,C-N N-CH
C( 3 s ? (1-hydrochloride salt)
CH,
CHs
39 _Q CHzg'N N-CH, 169.5-170
CH;
140-146
40 ——<< 2 CH,C-N  N-CH
2 ’ (1-hydrochloride salt)
OCH;
7\ 146-151
41 —
: CHZE NN (1-hydrochloride salt)
OCH;
_ 2 226.5 (decomposed)
_.< >_ CH,C-N  N-CH
42 OCH, .S 3 (1-hydrochloride salt)
CH,C-N N 160-151
4 2
3 <:> OCH; 0 (1-hydrochloride salt)
141-146.5
CH,C-N N-CH
44 _Q—OCHzCPls 2 } (1-hydrochloride salt)
45 90.5-98

(—)

(1-hydrochloride salt)



73 74 75 nelting point (C) 148 5-149 (1-hydrochl oride
salt) white crystals 170.5-179

white crystals 198-210.5

(1- hydrochlorlde sal t)
(1-hydrochl oride salt) Tabla2.(qqmh) 5

180. 5-185

(1- hydrochl ori de salt)

(1- hydrochl oride salt)

161-165.5
(1- h\/rlr ochloride

No.

salt) cﬂtecorrposed 85

46

47

48

49

50

51

52

53

54

55

56
(—)

57

58

59

60

crystats T

(1-

(1-

(1 hyl_drochl ori de sahﬁltmg\bbnﬁte["CJ

hy@chl ori de S 4 221.5 174.5-17
hy MF%ri de sajfé}q/?% 615 %7&@6 N

&)\whifé crystals 76 -

N-CH3 white crystals

D
-0

NO,

NO,

Do

CH2C'N N- CH3
5

CH2C' N N- CH3

219-226
(1-hydrochloride salt)

172-175.5
(1-hydrochloride salt)

175-181
(1-hydrochloride salt)

194.5-195.5
(1-hydrochloride salt)

183.5-184
(1-hydrochloride salt)

168.5-162.5
(1-hydrochloride salt)

167-158
(1-hydrochloride salt)

197.5-203
(1-hydrochloride salt)

126-126.5
(1-hydrochloride salt)

74.5-82
(1-hydrochloride salt)

156.5-168
(1-hydrochloride salt)

145-146
(1-hydrochloride salt)

138-145

150-161
(1-hydrochloride salt)



0 R NON

_OOCH3 L n CHG
NN 11 0 CHHGN N 0 CHI G-N N
CHIGNNN-N 11 0 ~/ CHGN NCH O I-\

N-n-C$HL7 11 O CHI C-N
O CHGNNO\ / _IP

CH2C vN- CH~

O CHHCNH (" "---Nve2 11 CH G -CH3 0 CH2C-N N
Table 2 (cont.)
No. R2 L melting point (°C)
N\
61 78\ CH,C—N N"I‘l-CsH 148.5-149
=N 26 — v (1-hydrochloride salt)
M\
62 & CHG-N N white crystals
N 0
63 _@ aLe-N N :> 170.5-179
=N o (1-hydrochloride salt)
BQ ™\
64 7\ CH¢~N__ N :> white crystals
- N O
\
65 o/ N\ o ane-N N :> 198-210.5
= 3 e (1-hydrochioride salt)
66 /A e j 180.5-185
—Q zg NN (1-hydrochloride salt)
&7 /A cHye-N N“CH:—C 161-165.5
= —~ (1-hydrochloride salt)
™\
N S a® (1-hydrochloride salt)
69 7\ (;Hzc_NH_<;‘>__M\4c2 decomposed 85
=N O (1-hydrochloride salt)
4 .
70 —Q ChyC~NH— ; white crystals
» Iy N N-CH, 183.5-191.5
— 0 (1-hydrochloride salt)
72 7N aLe-N N > 178-180.5
— o\ (1-hydrochioride salt)
N M\
2R - -
73 —CN> CHy(—N_ N-CH, 217.5-221.5
/\
74 _</:1‘3> ane-N_ W) 174.5-176
=N (1-hydrochloride salt)
75 -—O CHZ(.C-)'OH white crystals
™\
76 “<:> CH2g'NuN'CH3 white crystals




0 CH2G NN-CH3 0 CH2C-N N _CP510 CH2C-OH 0 51 No. R2
77 78 80 84 85 86 87 88 89 90 91 OH OH COOH CO2CH3
COR2CH(CH3) 2 CO2CH2 Table 2 (cont.) Lnelting point (O

n197-201 CH2C-N ~N-CH3 (1- hydrochl ori de salt)
Table 2 (Cont.)

No. R2 L melting point (°C)
‘ \ 197-201
v 8 CHZg'N\__/N'CH3 (1-hydrochloride salt)
78 —O—F CHi-OH 116-118
79 —)F CHEN ) 174177
0
0}
80 —Q‘F CH:C-NQ—( 64-68
I OCH,CH,
81 _Q_F CHzlcl— Q—COOH 118.5-122.5
0
N\
82 —CHZ—Q—F Cklzg—N\_/N-CH3 134-137
83 —Q N N-CH 213218
&\
OH
N\
84 N N -
—O-on N -y 210.5-212.5
85 —Q ce-N  N-CH, 182-190
(') N/
COOH
86 @ ce-N  N-CH 172-175
g\
@]
87 _@,\(’) ae-N  N-CH 157.5-160.5
0 —
™\
88 Crig-N_ o 138-141
CO,CH,
N\
89 ‘Q CH¢-N  N-CH, 81-84
0 —/
CO,CH(CH,),
CH C'N/_\N'CH
90 2SN N-CH 81-84
co,
CH C—N/—-\N-CH
91 2NN

_Q 64-67
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0 CH 116 CGOH118 2 - 0 CH2C-NO 174-177 11 0 CH2CG-N 11
1 0 0 OCH2CH3 64-68 CH2C-N) - COOH118.5-122.5 0
CH2C- NN- CH3134-137 0 /-\ CH2C- NN-CH3213-218 0 /-'\
CH2C-N 210.5-212.5 NCH3 O ()52

Example 7
5,6-dimethyl-3-carboxymethyl-2- (3-pyridyl)isoindolin-1-one
[IUPAC name: 2-[5,6~-dimethyl~3-0xo0-2~(3-pyridinyl) -2, 3~
dihydro-1H-isoindol-1l-yl]lacetic 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 (CDCl3) &: 2.46 (6H, s, CHs), 7.44 (1H, dd, PyH),
7.73 (2H, s, Cq,7-H), 7.83 (1lH, ddd, PyH), 8.62 (1H, dd,
PyH), 8.78 (1H, d, PyH)
(7-b) 5,6~-dimethyl-3-hydroxy-2-(3-pyridyl)isoindolin-1-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-l-one.
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/-\ CH2C-N 182-190 N-CH3 , 0 CH2C-N 172-175 N-CH3 __
0 CH2G-N 157.5-160.5 N-CH3 O 0 CH2G-N 138-141 N-CH3 O
0 CH2C-N 81-84 NNCH3 O O

53

(7-c) 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-1-yl]acetate]

The product obtained in the above-mentioned (7-b)
(0.40 g, 1.6 mmol) and (carboethoxymethylene)triphenyl-
phosphorane (0.66 g, 1.9 mmol) was heated under reflux in
toluene (10 ml) under an argon atmosphere for 4.0 hrs. The
reaction solution was concentrated under reduced pressure,
and the residue was purified by silica gel chromatography
(chloroform : acetone = 5 : 1) to give 0.37 g of 5,6-
dimethyl-3-ethoxycarbonylmethyl-2-(3-pyridyl)isoindolin-1-
one [IUPAC name: ethyl 2-[5,6-dimethyl-3-ox0-2-(3-
pyridinyl)-2,3-dihydro-1H-isoindol-1-yl]acetate].
"H-NMR (CDCl3) &: 1.19 (3H, t, CH,CHs), 2.37 (3H, s, CHs),
2.39 (3H, s, CH3), 2.54 (1H, dd, CHp), 2.91 (1H, dd, CH,),
4.03-4.15 (2H, m, CHpCH3), 5.58 (1H, dd, CH), 7.30 (1H, s,
C,-H), 7.40 (1H, dd, PyH), 7.69 (1lH, s, Cq-H), 8.10 (1H,
ddd, PyH), 8.48 (1H, dd, PyH), 8.79 (1H, 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-yl)lacetic 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% aqueous solution of potassium carbonate

(0.46 ml) at 75°C for 4 hrs. The reaction solution was
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CH2C- NN- CH381-84 O -- CH2C-N_ N-CH3 64-67 O 52 Exanple

7

5, 6-di met hyl - 3- car boxynet hyl - 2- (3- pyri dyl )i soi ndol i n-

-one [l UPAC nane:

2-[5, 6-di net hyl - 3- oxo- 2- ( 3- pyrQQM nyl) -2, 3-

di hydro-1 Hisoindol-1-yl]acetic acid] 5 (7-a)

5, 6-di met hyl - 2- (3-pyridyl )i soindolin-1, 3-di one

4, 5-di net hyl pht hali ¢ anhydride (2.0 g, 11 mmol) and 3-
59%%59%8?%%@@@ gedyeeaAnBrESRBEE  haateatiRgeyas added to
reflux in acetic acid (30 m) for 1.5 hrs. After
shanaeagdue Eedlovwedabyr ewtisagtided whshetldethiié ether. The
precipitated crystals were 10 collected by filtration,
vashed leiver waaer mafdsl | aoed by thdrgomeenoraiak By8rgchloric
of 5, 6-dinethyl-2- (3- pyridyl)isoindolin-1, 3-dione.

ek VR {18DC1R) e 6:precipiitited, EAPDtalk 44rerkH, cddlected by
PyH, 7.73 (2H, s, C4,7-H), 7.83 (1H, ddd, PyH), 8.62
fittrdﬁlon15wB$de!hﬂﬁh(ﬁéteﬂ E@tﬂo@@dbby drying to give
5, 6-di net hyl - 3- hydr oxy-2- (3-pyridyl)isoindolin-I|-one

dhe2 pgodacthef tabovecsmpbhinged (7-a) (0.50 g, 2.0

nmol ) was suspended in nmethanol (10 m) and

eLagRY I 510 W), A1 Sodi dpor ohgricde (75 ey,

y pértl er et dowt ho’
BEL1ing, uBder die®, Cookhngay T Qld ovg) by PIIING Ad, cn)

eswmtamaaunefo i nut’es: 'htheraﬁ

BT AP o ectedtby BT 1§05, PRAFY 9'% 25y (3 co-r
IhEL R SRy By F aft T s Bendsr Hro?? (1, g,
PyH), 12.31 (1H, br s, COOH)

Example 8
5,6-dimethyl-3~propoxycarbonylmethyl-2-(3-pyridyl) -
isoindolin-1-one [IUPAC name: propyl 2-[5,6-dimethyl-3-oxo-
2-(3-pyridinyl) -2, 3-dihydro-1H-isoindol-1-yllacetate]

To a solution of 5,6—dimethyl—3—carboxymethyl—2—(3—
pyridyl)isoindolin-l-one [IUPAC name: 2-[5,6-dimethyl-3-
0x0-2-(3-pyridinyl) -2, 3-dihydro-1H-isoindol-1l-yllacetic
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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53 (7-¢)

5, 6-di net hyl - 3- et hoxycar bonyl net hyl - 2- (3- pyri dyl ) -

i soi ndol i n-1-one [I UPAC nane: ethyl

2-[5, 6-di net hyl - 3- oxo-

2-(3-pyridinyl)-2,3-di hydro- 183 soi ndol - 1- yl ] acet at €]

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

(0.40 g, 1.6 nmol) and

%carboethoxynethylene)triphenyl- Ehosphorane (0.66 g,
X§TafbIRIwMs thegtBY luAGeEaERF | GRS ATIRBLGeABYRIOWAE)
under an_ argon atnosphere for 4.0 hrs. The reaction

yaphedoWithssabueaherdaradeanderodiuncbicprbosate, soandion,

the residue was purified by silica gel chromatography

soccenbovelyr wateacetoneds 8nd ¢Pntengraeel. 8Adgroteduced

5, 6-

dreeshye- BoeghurysarhgngkfmehbytiP1é3epypodpl) i soi ndol

n-1- one [ UPAC nane: ethyl

2u{-BMR6(dDO®] hYb: 30089- 234 3- . {
pyridin§|)-2%2-dihydro-%kﬁfsgfn%%f¥¥F§Piécétg?ef?Hi sextet,

EHMBCHCDCLE) 361 (B9 3Ry, GHEG)3n 2. 37 €84, S2.55 (1,

CH3), 15 2.39 (3H, s, CH3), 2.54 (1H dd, CH2), 2.91

6aH cidh, O2ba 4103k, 1THBH Mo ORGP (015, 5B (

dd if ;::.k-%%)?’(l(ﬁ,H s,dzJj cgc-gﬁf, 7 fﬁ%ﬁ@d%ﬁé’wﬁﬁb,é@%’?w”’
1 CAyH) . 8410 ( kH, d, IR ) H, ; ¢d,

gyfbb’%{i,?gd!(i')mc%&’, F7>y|]—3|)'d ((_}fi‘-lg) s,P)-n)8: 4B, {dH 189 qq, »yn),
, Bg di et hyl - 3- car boxynet hyl. - 2+ ( 3- pyri. dyl }i $9i ndol i n-

gbg%-ggg'[¥Ua§tiﬁ;he§'?8 (¥ﬁ, d&é, ¥yh9, é.?g (9&, gd, PyH),
-[ &, 67 di met hyl - 3- oxo- 2- (3-pyridinyl) -

%j%gd?%gﬁpgﬁ %ﬁ%goindol-l-yl]acetic aci d] The product
btaifed in the above-nentioned (7-c) (0.20 g, 0.59

§1%a2 stirred with heating in methanol (1.5 m)

and 15% aqueous _sol ution of potassium carbonate 25 .
(0. 461 A% ) CHRP BRI oFhWih &0 ? chCYEBR Qbfaipen amgording
54 concentrated under reduced pressure, and water was

tRdetPRLe the residue. followed by extracting with

di ethyl ether. The water |layer was nade acid with
concentrated hydrochloric. acid, and the precipitated
crystals were collected by



5 filtration, washed with water, followed by drying to
give 0.12 g of the title conpound.. 1 H NVMR (CDC13 )
S: 2.34 (3H, s, CH3) , 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,5%®yH), 7.58 (1H, s,
C4-H), 10 8.02 (1H, br dd, Pykb 8.44 (1H, br d, Pykb,
8.84 (1H, d, PyH), 12.31 (1H, br s, CII}D Exanpl e 8
5,6-dinethyl-3-propoxycarbony%n§ -2-(3-pyridyl)-

I soi ndol i n-1-one [IUPAC nane: &b§|

2-[5, 6-di net hyl - 3-oxo 15
2-(3-pyridinyl)-2,3- dlﬁ(gro-lH-in
To a solution of 5,6-di
pyridyl)isoi ndolin-I-one
2-[5, 6-di net hyl - 3- H,C
0X0- 2- (3-pyridinyl)-2,3-di hydro-LH i soi ndol - 1-yl ] acet
c acid] (74 ng, 0.25 mol ), n-propyl alcohol (16 ng,

oi ndol - 1-yl ] acet at €]
ar boxynet hyl - 2- ( 3-
N

0. 20 mmol ), and 4-di methylam nopyridine (3 ng 025
rmcf%\llz in _dichloronet hane \AA-Q added r‘nelgng point [C]

1- ethyl 3- (R=di met hyl am no- pro car bodi i m de
hydt ochl o (53 nmy, 0C QEF‘%FJ)[{%&E)SC and t2$ Zc?cohé?fiesalt
tenperature Wwas raised to%25C over a period o ng

hrs. The reaction solutlon was _concentr at ed under

redgiced 254€;zssure dmwatew’ﬁﬁsagdded to the 4735.174
resi due, f wed by 55 ex§ractiNig with ethyl acetate.
The organic | ayer was washed mnth sat ur at ed aqueous
sodjum bi ¢ nat e sol utdy cqgsively water, 81-81.5

dried, and centrated urger duceéd pressuKEhymndmrwesmn
give 34 ng of the title conmpound. 5 ' H NWR (CDC13 )

5: 0.88 (3 , OH2CH2CH-) - ocker8 (2H, sextet, _
CcH2EH2 CH3 .37 (3H, s, 2KZHS) 2.39 (3H, s, CHW®itecrystals
2.55 (1H, ddjygCH2) , 2.93 (1H, dd, CH2), 3.94-4.06
(2H, m CH2CHCH3), 5.58 (1H, dd, CH), 7.30 (1H, S,
C7-#), 7. ,dd, Pyﬁ}*zc Oh@h (1H, S, C4-H), SI7DOI71.5
(1H, ddd, 8.48 (1H, %d, PyH),
6 CHzg‘ OCH,CH; 209-210.5
0 (1-hydrochloride salt)
NHCH;
7 CH,C-OCH,CH; white crystals
0
N(CHz),
8 _Q_N(CH3)2 CHy-OCH,CH 154.5-158
9 CHzg'OCHZCHB white crystals
CH,N(CHs),
10 ‘Q Cﬂzg‘OCHzCPla white crystals
CH,N(n-C;Hy),
11 7\ CH,C-OCH,CHs 93.5-101
N 0

12

&
=N

CH,C~OH
0

white crystals



10 8.79 (1H, d, PyH) Exanple ©7The conpounds shown in

Tabl e 3 were obtai ned accordi ng

to Exanple 8. 56

Table 3 H3C H3C O No. R2Lnelting point [C] 230-232
| CH G- OCH2CH2N(CH3) 2 11 (1-hydrochloride salt) 0 2

CH2c-0O _Q 3/

E_CH2C Tpble 3Heant NH NHCH3 N N CH3

No. CH2C- OB:2CH3 O CH2C-Q@CH2CH3 0O CHz2G CIZHZE;,@Kﬁng point [°C]
=N Fes (1-hydrochloride salt)
14 /_13 G{zg-omzcm 125.5-126.5
H;G
15 @ CHzg'OCHzCHs 141.5-145
=N
16 _'</:;>_OCH CHzg' OCHzCH3 124-124.5
17 _Q_C, Chyf OCH;CHs 140-142
18 —c— 1: CHy(~ OCH; CH; white crystals
19 /_ ;1 CHzg-OCHzCHzCH3 white crystals
20 7\ CH,C~OCH,CH,CF
=) » 25 H ULl 140.5-143
21 - =
s d 1}: Cﬂzg OCH,CH=CH, 129.5-133.5
72\ —
22 _C]} Cﬂzg OCH(CHg), 141-143
23 /_ ;] Cﬂzg'OCI“IzCH2CH2CH3 116.5-117.5
24 — =
2 /_ ; Cﬂzg OCH,CH,CH=CH, 134.5-135.5
25 7N\ CH,C—OCH,CH,0CH.
(=) N 26 (Ul 3 128.5-130.5
26
=) 4 i I: CHzg-OCHzG{zS(-‘Hs 124-124.5
27 4 ) 1: CHzg-OCH2CH(CH3)2 130-131



07 -/ \\ CH2C OC H2CH3 N(CH3# 8 9 N(CH3)2 CH2N(CH3) 2
0 CH2C- OCH2CH3 0 CH2C-OCH2CH 3 0 10 CH2C OCH2CHS3
CH2N(n- C3H7)2 11 0 CH2CG- OCH2CE13 0 12 N CH20 OH
(1-hydrochloride salt) white

173.5-174 81-81.5
crystals

170-171.5

J@able31epnb) (1- hydrochl oride salt)

No. White gpystals 154.5-158 white crystals mmgt;ﬁ)int["C]

28
(=)

29
(—)

30
(—)

31

32
(—)

33
(=)

34
(—)

35
(=)

36
(—)

37

38

39

40
(=)

41
()

42
(=)

orvct ol o
Crystars

AN

=

Z

S

Z

R
Zo

RS
-

N

=

X
Z =

Z

~

Z

=

Z

=

=

z

Z

-

P

Z.

Z

Z

=

=

P~

P

=

Z

CHzﬁ:_ OCHZS':_ CH3

0 o
CHyC—O(CH,)4CHs

0
CH,C—OCH, CH, CH(CHs),

0
CHZ ﬁ:_ OCH2 CHzN(CH3)2

O
CHZ ﬁ:_ OCHz?HCI‘IzCH_v,

0 OH
CHyC—OCH;C(CHs)s
CH,C—O(CH;)sCHy

(0]

CHy ¢~ O(CH,)3CH(CHs),

(6]
CH,C—OCH,CH(CH,CHs)

(0]

CH2CH2|(F_ OCH2 CH3
(6]

CI'IZ CHzﬁ:— OCH2CHZ CI'I3
¢

C.HzCHz l(':"' OCH2CI‘IZ CI’lz CH3
0O

ctig-0—]
0]

138.5-140

111-115

129.5-130

113-114

126-127.5

148.5-149

108-110

134.5-135.5

114.5-116.5

118-121

114.5-116

85-87.5

187.5-191

169-169.5

159.5-160



93.5-101 white crystals 57 Ne@ 13 14 15 16 17 18 19

22 23 Table 3 (cont.) R2Lnelting point [(C
CH2L OCH3162. 5-169.5 NQ( 1- hydrochl ori de salt)

CH2C- OCH2CH3125.5-126.5 NO N N OCH3 d CH2C-OCH2CH3 O
0 _CHecl@begdeent) 0 CHP G- OCHRPCHR . 0

CHR2G- 0 CHRCHR

o=

No. Rz L melting point [°C]
43
" a ae-oat—_) 141-141.5
(=) -N g
44
44 7 ane-o—{ ) 165.5-166
(—) =N o
45 /_ ]:I CHZQ'OCH2_© 1 195-1 22
46 7 N\ —
» _Q CHZ(% 0—©—CH3 162.5-163.5
47 7~ N\ -
il _Q g o~ H—oau, 143-144
48
48 I\ cﬂzc_o_©_< 201.5-202
(=) =N )
H,00
49
(—) /- \ CH,C—~0 160-160.5
N o
H,00
ha & i, g_ o 200.5-202
51
1 /— N CHyC—0 CH, 141.5-148.5
(=) N 0
H,CO
52 VR CH,C- CH,CH=CH, 140.5-141.5
(=) =N 0
H,C0
CH,
53 AN\ —
et _Q CH’;C') OQ 128-141.5
3
5
j /N CH,C-0 CH, 155-155.5
(=) =N o}
CH,
5_&_3 72 CHZF—O F 142.5-145.5
(—) =N 0
F



CH2C- OCH2CH2CH3 0 CH2CG- OCH2CH2CF3 0 CH2G- OCH2CH=CH2
0 CH2C-OCH(CH3)2 0 CH2G OCH26PR_CH2CH3 O

CH2C- OCH2CH2CH=CH2 0 CH2C- OCH2CH2OCH3 0O

CH2C- OCH2CH2SCH3 11 0_27 N CHC OCH2CH(CH3)2 O

141.5-145

124-124 5

Tpbie-31@onthhite crystals

white

No. crystalRe 140.5-143 129.5-133.5 141-143 miiliRg poirk €] S
— 134751355

56
(=)

63

64

65

66

67

faVWal I~ 4.2

I\
Z. =

? QS

CHj

g

4 . Wa W]
= 1LOoU. O L5175

H;GO
CHZ E_ CH3
!
H,CO
HC
CHyC- o~©— CH,
o
HyC

CHzg- OCH2CH3
o)

C‘HZQ_ OCI‘IZ CH3
O

CH2|(I:° OCI'Izc.H:;
0O

CH2|('?_ OCH2 CI{:;
0]

CHzg_ 0CI‘I2CH2CI‘I3
0O

162.5-167.5

172-172.5

167.5-159
139-143
180-184

142.5-143

150-151.5

140-144.5

120.5-125

143-143.5

195.5-196.5
(1-hydrochloride salt)

123-124



10

15

20

25

130- 131 58 Table 3 (cont.) No.R2Lnelting point [(C]
28CH2C- OCH2C- CH3138 5-140 (-)NO CH2.

29CH2C- 0( CH2) 4CH3111- 115 (-)NO 30

CH2C- OCH2CH2CH( CH3) 2129. 5- 130 4\{)) NO

310CH2C- OCH2CH2N( CH3) 2113-114 CH 32C-OCCH CHCH CH
2 O 126-127.5 2 3 (-)NO CH3 33

cH2C- ~H2C( CH3) 3148. 5- 149

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-1-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) under 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,CH3), 0.73
(3H, t, CH:CH3), 1.85-2.07 (2H, m, CH2CH;CH,CH,CH,CH3), 2.27
(34, s, CHs), 2.38 (3H, s, CHz), 5.20 (1H, br s, OH), 7.22
(1H, dd, PyH), 7.31 (1H, s, C4-H), 7.34 (1lH, s, C;~H), 7.96
(1H, 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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(-)NO 34/ CH2C- O( CH2) 5CH3108-110 \ (-)- O N 35
CH2C- 0( cH2) 3CH( CH3) 2134. 5-135. 5 (-) N0 36CH2C- OCH2
CH(CH2 CH3 )2114.5-116.5 (-)NO 37/ CH2CH2C- OCH2CH3
118-121 \ 11 NO 38CH2CH2C- OCH2CHPCH3114.5-116 NO
39CH2CH2C-  OCH2CH2CH2CH385- 87. 3 N0 40

CH2GC- 0--¢c187.5-191 (-)NO 41 CH2C O QL69-169.5 (-)NO
42/ CH2C- 0159 \5-160 (-)-

(3.5 ml) and trifluorocacetic acid (1.4 ml), and
triethylsilane (0.15 ml, 0.96 mmol) was .added dropwise
thereto, followed by stirring at 25°C for 2 hrs. The
reaction solution was added into 1N aqueous KyCOs; 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 91 mg of 5,6-dimethyl-3-hexylidene-2-(3-
pyridyl)isoindolin-1l-one.
! H-NMR (CDCl3) &: 0.91 (3H, t, CH,CHs3), 1.32-1.61 (6H, m,
CH,CH,CH,CH,CH3) , 2.42 (3H, s, CHs), 2.47 (3H, s, CHs3), 2.66
(2H, q, =CHCH.), 5.47 (1H, t, =CHCH;), 7.70 (1H, s, Cs-H),
7.73 (l1H, s, Cy-H), 8.04 (1H, dd, PyH), 8.48 (1H, br d,
PyH), 8.91 (1H, br d, PyH), 9.00 (1H, br s, PyH)
(10-c) 5,6-dimethyl-3-hexyl-2-(3-pyridyl)isoindolin-1l-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 (CDCls3) &: 0.77 (3H, t, CH,CHs), 0.77-1.20 (8H, m,

CHaCH,CH,CH,CH,CH3),  1.85-2.02 (2H, m, CH,CH,CH,CH,CH,CHs),
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0. N59 No.R2 43 3 /- \ N44/ \ (-)- N 450N 46 (-)N
47/ \ (-)- N 48/ \ (-)- N 49/ \ (-)N50/ \ (-)_ N 51/
\

63

2.37 (3H, s, CHy), 2.41 (3H, s, CHs), 5.26 (1H, dd, CH),
7.26 (1H, s, C4-H), 7.39 (1H, dd, PyH), 7.68 (1lH, s, Cy-H),
8.15 (1lH, br dd, PyH), 8.45 (1H, br d, PyH), 8.77 (1lH, br s,
PyH)
Example 11
5,6-dimethyl-2-(3-pyridyl)-3-(2-oxopentyl)isoindolin-1-one

5, 6-dimethyl-3-hydroxy-2- (3-pyridyl)isoindolin-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 (CDCl3) &: 0.88 (3H, t, CHpCH,CH3), 1.58 (2H, d
sextet, CHpCH.CHj3), 2.33 (2H, t, CHyCH;CHs3), 2.36 (6H, br s,
CHs3), 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 (1lH, 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.



10

(-)N52/ \ (-)N53 ON(-) 54 (-)N 55 \ (-)- N Table 3
(cont.) L CH2G-OCH2--0 O CH2G- 0 CH2G-0CH2 0 GL2G 0
CH2G-O 0 CH2CG- 0 H2 - C 11

64
Table 4
6]
HsC
H,C
L
No. R2 L melting point(°C)
1 7 N 141-150.5
= CH,CHs (1-hydrochloride salt)
) d 1}1 CH, CH,CH, CH, CH,CH, 137.5-139.5
3 & CH,C-CH; 141.5-144
=N 0
4 7 N\ CH,C-CH,CH, 135-137
= o}
5 7\ CH,C—CH,CH,CH, 118-120
=N (o)
6 O F Cﬂzg—CHzCHzCHa 128-131

Example 13
5,6-dimethyl-2- (3-pyridyl)-3-mesyloxyethylisoindolin-1-one
(13-a) 5,6-dimethyl-2-(3-pyridyl)-3-(2-hydroxyethyl)-
isoindolin-1-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-1-
yllacetate] (8.4 g, 26 mmol) in methanol (250 ml) was added
by portions sodium borohydride (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
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0 H300 OCH3 CH2C-0O 0 H3CO CH2C- 0 CH2CH=CH2 H3CO CH2(CD
0 CH2GO 0 CH2G-O O nelting point [C 141-141.5
165.5-166 119.5-122 162.5-163.5 143-144 201.5-202
160- 160. 5 200. 5- 202 141.5-148.5 140.5-141.5

128-141.5 155-155.5 142.5-148595 60

precipitated crystals were collected by filtration, washed
with water, and dried to give 6.0 g of 5,6-dimethyl-2-(3-
pyridyl)-3-(2-hydroxyethyl)isoindolin-1-one.
'H-NMR (CDCl3) &: 2.05-2.13 (1H, m, CH,CH;OH), 2.22-2.30
(1H, m, CH2CH;OH), 2.38 (3H, s, CHs), 2.41 (3H, s, CHi),
3.53 (2H, t, CHCH,OH), 5.42 (1H, dd, CH), 7.35 (1H, s, Cq4-
H), 7.40 (1H, dd, PyH), 7.70 (1H, s, Cy-H), 8.16 (1H, ddd,
PyH), 8.45 (1H, dd, PyH), 8.81 (1H, d, PyH)
(13-b) 5,6-dimethyl-2-(3-pyridyl)-3-mesyloxyethyl-
isoindolin-1-one

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 was purified by silica gel
chromatography (chloroform : methanol = 20 : 1) to give 5.5
g of the title compound.
'"H-NMR (CDCls) &: 2.32-2.50 (2H, m, CH,CH;0), 2.39 (3H, s,
CH3), 2.42 (3H, s, CH3), 2.81 (3H, s, CH3SO,), 3.39-3.94 (1H,
m, CH>CH;0), 4.03-4.09 (1H, m, CH;CH20), 5.43 (1H, dd, CH),
7.34 (1H, s, C4-H), 7.42 (1H, dd, PyH), 7.71 (1H, s, Cq;-H),
8.15 (1H, br dd, PyH), 8.49 (1H, br d, PyH), 8.82(1H, d,
PyH)

Example 14
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Table 3 (cont.) No. R 56 /- \ (-1 HNL nelting
point [C] 162.5-167.5 172-172.5 63 64 65 ON Cl 66 -N
CH3 67 CH2C- O CH2CG O CH2C-O 0 CH2CG-O 0 CH2C oCcH2
O NCH COCH2CH3 O CH2C-OCH2%Q§

5, 6-dimethyl-2- (3-pyridyl)-3-(2-propoxyethyl)isoindolin-1-
one

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 by silica gel chromatography
(chloroform : ethyl acetate = 1 : 1) to give 12 mg of the
title compound.
'H-NMR (CDCl;) &: 0.85 (3H, t, OCH,CH,CHs), 1.50 (2H, sextet,
OCH2CH2CH3), 2.03-2.089 (1H, m, CH,CHy0), 2.20-2.26 (1lH, m,
CH2CH20), 2.37 (3H, s, CH3), 2.40 (3H, s, CHs), 3.17-3.33
(4H, m, CHCH2O0CH2CH,CH3), 5.39 (1H, dd, CH), 7.33 (1lH, s,
Cq-H), 7.39 (1H, dd, PyH), 7.69 (1H, s, C;-H), 8.13 (1H,
ddd, PyH), 8.46 (1H, dd, PyH), 8.84 (1H, d, PyH)
Example 15
5, 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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O CH2C- OCH2CH3 O CH2C- OCH2CH3 O CH21Cl - OCH2CH2CH3

0 157.5-159 139-143 180-184 142.5-143 150-151.5
140-144.5 120.5-125 143-143.5 195.5-196.5
(1-hydrochloride salt) 123-124 61 Exanple 10

5, 6- di net hyl - 3- hexyl - 2- (3- pyri@¥l )i soi ndol i n-1 - one
(10-a) 5, 6-di net hyl - 3- hexyl - 3- hydr oxy- 2- ( 3- pyri dyl ) -

i soindolin-l-one 5 Metal magnesium (0.214 g, 5.6 mol)
and 1-bronohexane (0.78 ml, 5.6 mMvl) were stirred
rurhfhedt i My at sbbican gedhydrioemateygrdpitr of Gchhoféform
m ) under an argon atnosphere for 2 hrs, and

Beshdnpét kyL52-+( 3)pypi dyivei 86i mdobifnthe3tidileneomBohtid.
g, 1.6 mmol) was added thereto, followed by 10

Sui-NMRNg(@bC2HEC f&r DR em nyBgs. The Ng@giomQonspE) Ut (2H,
was poured into saturated agueous NH4Cl sol Ution, and

sxktac edNHOWAOH €HhY) acetabe33Thesw) 9a)i CCHAMBNHORSCH,CH;) ,
concentrated T -
2.37 (3H, s, CHs), 2.40 (3H, s, CHs3), 5.39 (1H, dd, CH),
7.31 (1H, s, C4-H), 7.39 (1H, dd, PyH), 7.68 (1H, s, C;-H),
8.14 (lH, ddd, PyH), 8.44 (1H, dd, PyH), 8.82 (1H, d; PyH)
Example 16
5,6—dimethyl—2—(4—fluo;ophenyl)—3—(4—methyl—1—piperazinyl)—
ethylisoindolin-l-one

A solution of 5,6-dimethyl-2-(4-fluorophenyl)-3-
mesyloxyethylisoindolin-l-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 (CDsOD) &: 1.93-2.34 (12H, m, piperazine and CH,CH,),
2.20 (3H, s, NCHs), 2.39 (3H, s, CHs), 2.43 (3H, s, CHi),
5.41 (1H, dd, CH), 7.18-7.23 (2H, m, PhH), 7.42 (1H, s, C4-
H), 7.57-7.61 (2H, m, PhH), 7.59 (1lH, s, C;-H)
Example 17

5,6-dimethyl-3-ethylcarbonyloxyethyl-2-(3-pyridyl) -
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15

under reduced pressure, and the residue was purified

by silica gel chromatography (chloroform: acetone =

5: 1) to 15 give 0.23 g of

5, 6-di net hyl - 3- hexyl - 3- hydr oxy- 2- ( 3-
pyridyl)isoindolin-l-one. 1H NMR (CDC13) 6: 0.56-1.09
(8H m CH2CH2CH2CH2CH2CH3), 0.73 (3H, t, CH2CH3),
1.85-2.07 (2H, m CH2CH2CH2CH2CH2CH3), 2.27 (3H, s,

CH3), 2.38 (3H, s, CH3), 5.20 (1H, br s, OH), 7.22 20
(sHinddliPyMrong 31IURM; San@k- HR- [B., 34 dikkth$l-CGFobp-2-
7.96 (1H, ddd, PyH), 8.29 (1H, dd, PyH), 8.78 (1H, d,
ByH)idi(¥0) bR, 3-dihydro-1H-isoindol-1-yl]ethyl propionate]
5, 6-di net hyl - 3- hexyl i dene- 2- ( 3- pyri dyl )i soi ndol i n-

one The prosluetion abmfe- mesticoagaethyirap-(8- g?rﬁidyl)-3—(2-
0.69 25 mmol) was added into a m xed solvent

H?HBM&?@Eh?MbQéb@ﬁd@@lﬁ3l5oﬂh) 80dm r'b'@@rBQBQg'Cproplonyl

acid (1 , and trlethyIS|Iane 0.15
d d th
????%ﬁ%sa?@zﬁ%f?ﬁﬁ? Ao liTELR Per L OULRIEELRY, (18 g, 0.18
AASEA L RN BAURRUAREA0E SoLutbana:>) 2%%*8 %X&f%% The
t d th d
%é%g%éafs%qa“ﬂly S.P.S%S%Se % ?%#«’r&ﬁogf%%%/ ?e%?%'fio?ﬁam the
gogv%P glﬁgkéﬂﬁge %%/?énggr reduced pressure. The
g I)|50|ndoI|n | -one. 10 1 HNWR (CDC13) 8: 0.91
% {{ CI%B) purifieq 61b1{’6H sihicarp @eicrpehpersiography
42 (3H S, 2.47 (3H s, CH3) , 2.66 (2H, q,
4@@9 £ozmay m apol= j,17. %0 pive 43 wa-ef the title

7.73 (1H s, C7-H, 8.04 (1H dd, PyH), 8.48 (1H, br
gompeypgl. 8.91 (1H, br d, PyH), 9.00 (1H, br s, PyH)

15 (10-c)

BHENMR meEBYLs B- Bexyl 02- (3Hpyti dghH)CBi ,ndolliin- (2thney, TCH,CH3) ,
a solution of the product of above-nentioned (10-b)

283013y, 4D. 22Hmmm), ) CHpCRi(handl . 8L0(3#) wasCHgded 181 ny3H, s,
of

CHs), 3.76-3.96 (2H, m, CHyCH,0) 5.37 (1lH, dd, CH), 7.30 (1H,

s, C;-H), 7.41 (lH, dd, PyH), 7.69 (1H, s, C4-H), 8.18 (1H,
br d, PyH), 8.47 (1H, br d, PyH), 8.79 (1lH, br s, PyH)
Example 18

The compounds shown in Table 5 were obtained according

to Example 14, 15, 16 and 17.



10% pal | adi um on carbon, and stirred vi gorously under
a hydrogen atnosphere at 25C for 2 hrs. The reaction
20 solution was filtered, and the filtrate was
concentrated under reduced pressure, and the residue
was purified by silica gel cHrdmatography (chloroform
. acetone =5 : 1) to give 20 ng of the title
conpound. 1H NWMR (CDC13) 8: 0.77 (3H, t, CH2CH3),
0.77-1.20 (8H m 2 CH2CH2CH2CH3) , 1.85-2.02
(2H, m CH2CH2CH2CH2 ) ,. 63 2.37 (3H, s, CH3),
2.41 (3H, s, CH3), 5.26 (1H Wd, CH), 7.26 (1H, S
C4-H), 7.39 (1H, dd, FsPyA Q8 (1H, S, C7-H), 8.15
(1H, br dd, PyH), 8.45 brNTR2 PyH), 8.77 (1H, br
PyH) 5 Exanpl e HC
6-di net hyl - 2- (3- pyridyl) - 3-I( 2- oxopent yl )i soi ndol i n- 1|

A>3

&odi et hyl B3- hydr oxy- 2- (3- pyri dyl ) i soi ndolvefipg poishECI

5, blo
(0.30 g, 1.2 _pmol ) and

2- 0x0- 1-t Hhenyl phosphan,amyi i dene- pent ane (01831158,
1.8 nmol) waN heated under reflux in 10 toluene (20

m ) under a rgon atnosphere for 20 hrs. The Ed%.%&ion
solation m@goncentrat egcyoder reduced przg,w,rogh,orid gy
the residue was purified by silica gel chrondtography

(chloroform=y acetone = 10 : 1) to give 0.14 g,4fz4he
tit¥e con’g@d. 15 ' H RvRLQEBELS ) 6: obagg_,gya;gch,gﬁdesa,t)
CH2CHZCH3) , 1.58 (2H, d sextet, CH2CH2CH3), 2.33
(2H t, CH2EHRCH3), 2.36 (6H, br s, CH3) , 2 61 (1H,
dd,4c2) —6.09 9 (1H, G&THeEFRCH 5. 7 3 (1H, 1dd:123.5
CH, 7.22 (IA S, C4-H), 7.39 (1H, dd, PyH), 7.68 (1H,
s, . C7-H,_ #~I0 (1H ddd, PyH), 8.47 (1H br d. PyH),
8. 78 (1H, _@br s, PyHfLEMHLHLOH The corrpouﬁﬁg -5

shown in Table 4 were obtained accordi ng

6 “Q CH,CH,OCH(CH), 127-130

7 _Q CH,CH,OCH,CH(CHy), 110-111.5

8 o CH,CH,0CH,CH;0CH, 94-96
=N

9 /_ I: CHZCHZCH2CX:I_IZCI'13 1 1 9'1 22

10 - CH,CH, CH, 0CH, CH,CH, 108-111.5

" 7 N CH,CH; CH; OCH,CH,CH,CH,3 white crystals
=N

1 2 /_ I}I C['IzCI‘IzNHG‘IzCI’IzCH:; 1 1 7.5'1 22. 5

13 F I\ 265.4-269.5

D CH,CH,=N_N-CH (1-hydrochloride salt)

14 @ CH,CH, O~ CCH;CH, 126.5-128.5
N A

15 ——@—F CH,CH, OCH, CH,CH, 138-140
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to Exanple 10 and 11. 64 Table 4 H3C H3C

No. R2Lmel ti ng point (C) 1INCH2CH3141-150.5

(1- hydrochl oride salt) 2NCH2CH2CH2CH2CH2CH3137.5-139.5
3CH2C- CH3141. 5-144 NO 4CH2C- CH2CH3135- 137 NO 5/- NCH2p
CHZCH2CH3118- 120 6CH2C- CH2CH2CHB128- 131 0 Exanpl e 13

5, 6-di net hyl - 2- (3- pyri dyl)-3-nmesyl oxyet hyl i soi ndol i n-

-one (13-a)

5, 6-di net hyl - 2- (3- pyridyl)-3-(2-hydroxyethyl) 5
Egampdel L8-1 - one To a solution of

5, 6- di net hyl - 3- et hoxycar bonyl net hyl -

3, 63dmmetdyﬂ}quMﬂdﬂbbmobhéﬁglbLQPA@—MéEhyleﬂhphpera21nyl)
2-[5, 6-

daBbhylim3tBY0i2dol3dBYindilRYh) ode3- iy dr 6 lokkii S@ith - (4-
-1- yl]acetate] (8.4 g, 26 nmol) in met hanol (250 )

gﬂﬁoédgﬁén%Q ) Y- RQthQB§lSdeHﬁb99&9H¥Q5hﬂ?o&%@bgn%%?ﬁthyl—

mol ), and the reaction mxture was stirred

Qggghaglgg §Oghgg§ &3 hrs.  To the reaction solution
was added ice-cold water, and the 65 precipitated

Cr Yo SRR B L2C a0 DL bEALAP s ML
BXﬁeQXElnylgcar g59 %H¥hlggghgdgkhnllogge(60 mg, 0.15
mmol) and 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-
diphosphetane-2,4-disulfide (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-1l-piperazinyl)-
carbonylmethylisoindolin-1-thione

lH-NMR (CDCl3) &: 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,
CHz), 2.73 (1H, dd, CHy), 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, C4-H), 7.47-7.56 (2H, m, PhH),
7.89 (1H, s, Cy=H)
5,6-dimethyl-2-(4-fluorophenyl)-3-(4-methyl-1l-piperazinyl) -
thiocarbonylmethylisoindolin-1-thione

'H-NMR (CDCl3) &: 2.09-2.60 (4H, m, piperazine), 2.28 (3H,
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1H NVR (CDC13) 8: 2.05-2.13 (1H, m CH2CH2OH),
2.22-2.30 5 (1H, m CH2CH20H), 2.38 (3H, s, CH3),
2.41 (3H, s, CH3), 3.53 (2H, t, CH2CH2OH) , 5.42 (1H
dd, CH , 7.35 (1H, S, & - Fﬂ7 7.40 (1H, dd, PyH)
7.70 (1H, S, C7 -H), 8.16 (1H, Bdd, PyH), 8.45 (1H
dd, PyH), 8.81 (1H, d, PyH) (13-b)
5, 6-di met hyl - 2- (3- pyri dyl ) - 3- mesyl oxyet hyl - 10
i soindolin-1-one_To a solution of the product of
ShoVetaent? ofibd($H8-8) CU®.5 45,3803 !, iGHaet RyBdnd 1H, dd,
chl ori de %140 m) was added triethylamne (5.4 m, 29
el ) and@Bnet Hanesidl f oBl1) » cBl 3973e5%2.(2HH m21 piwelrpzine),
and stirred at 25C for 2 hrs. 15 The reaction sol ution
wad Scénéént(2Hi eth, updpeneedneed 6pBadsdiHe, daAndCHhe 7.15-7.24
residue was purified by silica gel chromatography
(2Hl, omof d@hH):, nMetBhéndllHy 20 (C,BH)t,0 Bise-Bb.6 RIBf ihePhH),
title conpound. ' H- NWMR (CDC13 ) 6: 2.32-2.50 (2H, m
CHACHZON, , s2. 89-3H, s, 20 CH3), 2.42 (3H, s, CHI3),
2.81 (3H, s, CH3sS®2), 3.39-3.94 (1H, M CH2CH20,
#x88p#e090(1H, m CH2CH2O), 5.43 (1H dd, CH 77.34
(1H, S, &4-H), 7.42 (1H, dd, PyH), 7.71 (1H, s, Cr
5',"}5—dim§t11: l(‘gHetHBX ! (— H’ b i ’
8'82(1H, d? PyH) 259%§§§%ﬁng§tégl 28 30pyti by

1dhaet hyh = Rp € 3nRYT | 3:(R=pr t Byl ki $0i46 bt ool
T ST i A R i e g

n-I one s stir

g@%ﬁgr98§5&99-EDtHESRéﬂﬁk3C§iﬂybr811&199638&0%—95’ and

?ggggg¥giéj(3-pyridyI)-3-nesonxyethyIisoindolin-l-one
ng, 0. 14 nmol) was added thereto, followed by

stirrin ith . heating at 90C for_3 hrs. To the
react'og'@%Wﬁ?bgﬁ'§é§%h8§¥83r98P¥}We5HMlé%fﬁéEP@Hlﬁﬁgh‘
chlorgfornl The o%ganic | ayer was concentrated under

Fe0LR aleé§§9P%, NEAChdrame: ethyl 2-[5,6-dimethyl-3-oxo-
2-(3-pyridinyl) -2, 3-dihydro-1H-isoindol-1-yl]acetate] (0.10

g, 0.31 mmol) and 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4~
diphosphetane-2,4-disulfide (69 mg, 0.17 mmol) were heated
under reflux in toluene (1.5 ml) under an argon atmosphere

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, CHpCHs), 2.39 (6H, br s, CHj),
2.65 (1H, dd, CHz), 2.79 (1H, dd, CHp), 3.98-4.05 (2H, m,

CH2CH3), 5.63 (1H, dd, CH), 7.28 (l1H, s, Cy=-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 residue was purified by silica gel chromatography
(chloroform: ethyl acetate = 1 : 1) to give 12 ng of
the title conpound. "H NWMR (CDC13) 6: 0.85 (3H, t,
OCH2CH2CH3), 1.50 (2H, sextet,_ OCH2CH2CH3), 2.03-2.09
(1H, m CH2CH2O , 2.20-2.26 (7ﬂ4, m 15 CH2CH20O) ,
2.37 (3H, s, CH3), 2.40 (3H, s, CH3), 3.17-3.33 (4H,

m CH2CH2OCH2CH2CH3) , 5.39 (1H, dd, CH), 7.33 (1H, s
C4-H), 7.39 (1H, dd, PyH, 7.69 (1H, s, CGi -H , 8.13
EXpMPlgddl PyH), 8.46 (1H dd, PyH). 8.84 (1H, d, PyH)
Exanpl e 15 20

5, 6- dlhet Agmpepadpyshayhn) 18] Zabpeopywanmenoptahykti socnrding
dolin -1-one

5p6ERRmpl byl 92a08- BYri dyl ) - 3- mesyl oxyet hyl i soi ndol i n-
1-one (0.11 g, 0.31 mmol) was stirred in n-propyl am ne
(3 m) at 25C for 6 hrs. ThEakle&ction sol uti on was 25
concentrat ed under reduced pressure, and the residue
was 67 purified by silica gel chromatography

(chl orof orm nethanol = : o0 give 85 ng of the
title conpound. 1 H NVR (C » 0.81 (3H, t,
NHCH2CH2CH3) , 1.38 (2H, gt , NNBeH2CH2CHR) |,
2.07-2.33 (6H, m CH2CHINECHRXCH2CH3), 5 2.37 (3H, s,
CH3), 2.40 (3H, s, CH3), 5.39 (1H, dd, CH, 7.31 (1H
S, *4-H), 7.39 (1H, dd, PyH, 7.68 (1H, S, Cr7-H)

8.14 (1H ddd, PyH), 8.44 (1H, dd, PyH), 8.82 (1H, d,

PYH% Exanpl g, 16 5, L melting point(°C)
) 10 ethyl j=0i ndolin-| o0 _g/—\A_\ 1§0| ution of 217.5~218.5
5, 613Ldi met -(4-fluor oﬁgenﬁ j:-33 (1-hydrochloride salt)

mesyl oxyet hyl i soi ndol i n-1-one (0.27 g, 0.74 mol),

met hyl pi per azi ne (74 ngtﬂgﬁﬁﬂwgynl) and triethy}pdi 1
_( 74 _Q RIS AR (1-hydrochloride salt)

F
I\
3 _@_F N oy 199.5~202.5

N\
F Cﬂzg'N\__/N'CHs 169.5~175

5 7\ Cl'lz?’OCHzCH; 124~127
=N o]
6 7\ CH, G- OCH,CH,CH, 118~122.5
(=) =N 0
Example 22

5,6-dimethyl-2-(4-fluorophenyl)-3-[(E)-2- (4-methyl-1-
piperazinyl)-2-oxoethylidene]isoindolin-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~3-0x0-2, 3-dihydro-1H~-isoindol-1-

ylidene]acetate]
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ng, 0.74 mmol) in dichloronetane was stirred at 25C

for 60 15 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 (chHi®roform: nethanol = 15

1) to give 33 ng of the title conpound. 20 1 H NWR

(CD3 OD) 6: 1.93-2.34 (12H, m piperazine and CH2CH2),

2.20 (3H, s, NCH3), 2.39 (3H, s, CH3), 2.43 (3H, s

CH3) , Ethydl (E}H5, detdimdhyl~B8o%ko23 , 32HihgdrBlibbbehz4Zuran-
(1H, S, &A4- H), 7.57-7.61 (2H, m PhH), 7.59 (1H, S,

Cryhli dexaapkeaté 260.20 g, 0.81 mmol) and 4-fluorcaniline
5, 6-di met hyl - 3- et hyl car bonyl oxyet hyl - 2- (3- pyri dyl) 68
i(9Qn0dey | nolganeudd1yP

2 e GQ%lnethyl o o?gfg%?%”%tlrred with heating in acetic

B¥A idi gyl )11'120‘3c di fhydr or | ;ﬁ"r'ss.oI ndple - &M solution was

propi onate| A solution

Eogéghg§%ﬁgp)ﬁnggrp¥%dg¥%h'§ig%'are aBd gethapfl was added

roxye sol ndo

Lo nyI 5 chl orj.de

rlebh Kuil %??18 hs efgq%ﬁBﬁ)%H¥ﬁﬁaﬁﬁcW%ﬂ%t%ﬂ%lﬁﬁ§ed by
t at 25C The reactjon solu |on
%é%ﬁa WPRh Vet r&iFIF]eoto afdvend - bl Ferftt dlmethyl -3-
ié %Ied away under reduced ?ressure The reS|due

& r?FP@HYB§ S¥PPERYGEReRAI ofml bgf APAYOTO

chloroforn1 methanol = 20 : 1) to give 43 ng of the
Ph?ﬂ@l ¢8ApBdAYInTIRONGR ( CDERAC) enamepo (skhyd, 2-[2-
CH2CH3) , 2.11 (2H, q, CH2CH3) , 2.20-2.41 (2H, m
€igq;ggyenyk 38, f3dimethg3P-ox0-213¢QHhydro-THR) soindol-1-
3.76-3.96 (2H, m CH2CH20O) 5.37 (1H, dd, CH), 7.30
YiHlens]acetatel), 7.41 (1H, dd, PyH), 7.69 (1H, S,

C4-H), 8.18 (1H, br d, PyH), 8.47 (1H, br d, PyH),
BH;'QMRchoth3$ SRy H). 3cExa:mpJ etl8cﬁl;©{90rrmoucmds shpwe, cH,),

in Table 5 were obtai ned according
2.46 (3H, s, CH3), 4.23 (2H, q, CHpCHs), 5.41 (1lH, s, CH),
7.21-7.30 (4H, m, PhH), 7.70 (1H, s, Cy;-H), 8.89 (1lH, s,
Cy —-H) |
(22-b) 5,6-dimethyl-3-[(E)~-2-hydroxy-2-oxoethylidene]-2- (4~
fluorophenyl) isoindolin-1-one [IUPAC name: 2-[2-(4-
fluorophenyl) -5, 6-dimethyl-3-0ox0-2, 3-dihydro-1H-isoindol-1-
ylidene]acetic acid]

5,6-dimethyl-3-[ (E)-2-hydroxy-2-oxoethylidene] -2- (4-
fluqrophenyl)isoindolin—l—one [TUPAC name: 2-[2-
fluorophenyl) -5, 6-dimethyl-3-0x0-2,3-dihydro-1H-isoindol-1-
ylidene]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 (1H, s, CH),
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to Example 14, 15, 16 and 17. 69 No. R2Lnel ting poi nt

CCJ INCH2CH20OH153- 155 200- 202

2NCH2CH2OCH3( 1- hydrochl ori de salt) 157-176
3NCH2CH2OCH2CH3( 1- hydr ochl ori de salt)

ANCH2CH2 OCH2CH2CH3121. 5- 123. 5 74

5NCH2 CH2 OCH2 CH2 CH2CH395- 97. 5 6NCH2CH2OCH( CH3) 2127- 130
7CH2CH20 2CH(CH3) 2110-111.5 8/\ CH2CH2OCH2CH20OCH394- 96

N 9NCH2CH2CH2OCH2CH3119- 122 10NCH

Jchdciip éBHo & csa08hlll. §.69 (1H, s, C;-H), 8.84 (1H, s,
11INCH2CH2CH2OCH2CH2CH2CH3whi t e crystal s 12NCH
ZCHENHCH2CH2CH3117. 5- 122. 5 13n 265. 4-269.5 CH2CH2- N

N- CH3( 1- hydrochl ori de salt)

13eH2CH2 6, 6EH2 BB hY6G ~3-128 f3uN@obhehyl) -3-[ (E) -2~ (4-methyl-
, ) - FCH2CH20CH2CH2CH3138- 140 70 Exanpl e 19
5-pigemathykif-04okbeengphasyk) i 3o 4dBRt Ayl ~bnpi per azi

nyl ) - carbonyl net hyl i soi ndolin-I-thione and
5,6'dTHEtWﬂtP§(6ompound was obtained from the product of
fl uorophenyl)-3-(4-nethyl -1 -pi perazi nyl)thiocarbonyl ne
bBY¥Ye-Reht2bREa! i(Polpi hheBBrding to Example 3.

! H-NMR (CDCl3) &: 2.28-2.35 (2H, m, piperazine), 2.30 (3H,
s, NCHs), 2.39 (3H, s, CH3), 2.40 (3H, s, CH3), 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 (1lH, s, C;-H), 7.89
(1H, s, C4-H)

Example 23

The compounds shown in Table 7 were obtained according

to Example 22.



5, 6-di net hyl - 2-. (4-fl uorophenyl ) -3-(4-net hyl -1 -

pi per azi nyl ) car bonyl net hyl i soi ndol i n-1-one (60 ng,
0.15 mmol) and

2, 4- bi s(4- et hoxyphenyl ) -1, 3-dithi a- 2, 4-

di phosphet ane- 2, 4-di sulfide (675ng, 0.17 mml) were
heated 10 under reflux in toluene (0.5 m) under an
argon atnosphere for 30 m nutes. The reaction

sol uti on was concentrated wunder reduced pressure, and
the residue was purifi epag% 7SI l'ica gel chromatography
(chl orof orm: net hanol to give 14 ng and 25
ng of the title conpound, respectlvely 15

5, 6-di net hyl - 2- (4- quorophenyI'-3-(4-nethy|-|-piperaﬂ
nyl)- carbonyl net hyl Hs® 3 | -thione 1H NVR (CDC13
) 8: 2.16-2.42 (4H, m p nZi R, 2. 27 (3H, s,
NCH3) , 2. 37 (3H, s A 38 (3H s, CH3) 2.
4 8 (1H, dd, CH2), dd, c2), 3.18-3.36 (2H,
m pi perazine), 20 3.49-3.76 (QH m pi perazine), 5.80
(1H, dd, CH), 7.14-7.24 (2H, m PhH), 7.33 (1H, S,
A-H), 7.47-7.56 (2H_m PhH), 7.89 (1H S, C/-H)

5, i met hyl - 2-( | uor ophenyl ) -3 (4 met hyl - | - pj.per azj on-
mL16’$§i thiocar hnnfl}lqun:t hyli soi ndol | n | -t hi one E@lt%g pom{[ c)

H- NMVR (CDC13 ) 2. 09-2. 60 (4H, m piperazine) |,
2.28 (3H, 71;{5&0—6) , 2. 37 GHGFPCERCHCH3) |, 2. 38145ihlg
s, CH3) , 2.87%H{H dd, CH2),03.08 (1H, dd, CH2),
3.39-3.55 (2H, m piperazine), 4.15-4.61 (2H m

pi perazi ne), 6, (1H, dd, CH), 7735-7.24 (2H, m
PhHZ 7.34 (IH CA-H), 7.S8CME6N(AH, m PhH),78-82
7.90 (1H, S, Cr- Exanpl e 20 o

5, 6-di et hyl - 3- et hoxycar bonyl net hyl - 2- (3- pyri dyl) -

|sogpgogiﬂesﬁ%{:§gg [ | UPAC n@g@q{é?ﬁm&h 151-155
(3-pyridinyl)-3-thi oxo- 2, 3- d|h9dro 1H i soi ndol -1 - 10
yl ] acet at e]

Example 24

The compounds shown in Table 8 were obtained according

to Example 1 and 3.
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5, 6- Di et hyl - 3- et hoxycar bonyl net hyl - 2- (3- pyridyl) -

i soi ndol i n-1-0.ne [| UPAC nane: et hyl

2-[5, 6-di net hyl - 3- oxo-
2-(3-pyridinyl)-2,3-di hydro-I Hisoi ndol -1-yl ] acet at e]
(0.10 g, 0.31 mmol) and 76

2, 4- bi s(4- met hoxyphenyl )-1,3-dithia-2,4 15

di phosphet ane- 2, 4-di sulfide (69 ng, 0.17 mml) were
heated wunder reflux in toluene (1.5 m ) under an
argon at nosphere forTé The reaction sol ution was
concentrated under reducéd pressure, and the residue
was purified by silica gek)chronatography (chl or of orm
. acetone = 10 : 1) to giv 20 97 ng of the title
compound. 1 H NMR ( \ 1.15 (3H, t, CH2CH3),

2.39 (6H, br s, CHM; 265 NTRK dd, CH2), 2.79 (1H
dd, CH2), 3.98-4.05 (2K~ m| CH2CH3), 5.63 (1H, dd,
CH, 7.28 (1H, S, C7-H), 7.147 (1H, dd, PyH), 7.91

(1H, S, &4-H), 7.97 (1H, ddd, PyH), 8.65 (1H, 25 dd,
PyH), 8.75 (1H, d, PyH) 72 Exanple 21 The conpounds
sho In Tabl g,6 were obtained according to Exanple . ..
1o M4 20 Taile & N R BRC HRC L el & ng_poi ni"PEE geintc)
2345 CHCN ~NCH3

/\
1 CH,CH,CH, ‘Q CHzg'N\_/N-CHs 182-184
F
/\
2 CH,CH,CH,CH, ‘Q CH,C-N__ N-CH, 172-175
0
F
/\
3 CH,OCH, —Q CHzg-NuN-CH:,, 185-187
F
/\
4 OCH,0 —Q cuc-N  N-CH,  185.5-187.5
0 —/
F
5 £\
(—) CH,CH,CH, —Q CHzg?-N\_/N—< 63-66
0
' .
<CH-CHz /\
6 CH=CH-CH=CH D P CHG-N_ N-CH, 203-205.5
0
Example 25

5, 6-dimethyl-2-(3-fluorophenyl)-3-carboxyisoindolin-1-one
[IUPAC name: 2-(3-fluorophenyl)-5,6-dimethyl-3-oxoc-1-
isdindolinecarboxylic acid]
(25-a) methyl 4,5-dimethyl-2-formylbenzoate

To a solution of 4,5-dimethylphthalic anhydride (1.5 g,
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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SCH2GNNCH3 S -/ n CHC NNCH3 0 CHGN ~NCH3

S CH2C-OCH2CH3 0 6 CH2C- OCH2CH2CH3 H N 0 217.5-218.5
(1-hydrochloride salt) 179.5-180 (1-hydrochloride

salt) 199.5-202.5 169.5-175 124-127 118-122.5 5

Exanpl e 22 77

5, 6-di net hyl - 2- (4-fl uorophenyl )-3-[(E)-2-(4-nethyl -1 -

pi per azi nyl)-2-oxoet hyl i dene]i soi ndolin-|-one (22-a)

5, 6-di net hyl - 3-[ (E) - 2- et hoxy- 2- oxoet hyl i dene] - 2- ( 4-

flrgoro @tarAptians nduid nstioned[ IfoRAC raneundehylice cooling.
2-[2-(4 10

fTlou arhep herad Hi-dn Gadiutetdry | w8s oxdd@d 3idehgdid- WHtesQi rathd the
ol -1- ylidene] acetate] 73 Ethyl

(hpcdubld nedtytidtoxaal, 3FUl tydedi sdlfenzoffeantiltrate was
1-ylideneacetate (0.20 g, 0.81 nmol) and

4ohlcearearield nendéP. e dlicdl 8D raByyrarete sgiveedmhdd 5, 6-
heating in acetic
dimethyl-3-hydroxyphthalide. To this was added methyl
iodide (12 g, 85 mmol) and Kp;CO; (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-
formylbenzoate.
'H-NMR (CDCl;) &: 2.35 (6H, s, CH3), 3.95 (3H, s, CHs),
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-
fluoroaniline (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-2-{ [ (3-fluorophenyl)imino]methyl}benzoate.
'H-NMR (CDCl;) &: 2.35 (3H, s, CHs), 2.37 (3H, s, CHj),
3.93 (3H, s, CHs), 6.90-7.05 (3H, m, PhH), 7.31-7.36 (1lH, m,

PhH), 7.78 (lH, s, PhH), 8.00 (1H, s, PhH), 9.20 (1H, s,
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acid at 110C for 7 hrs. The reaction solution was 5
concentrated under reduced pressure, and nethanol was

added to the residue. The resulting crystals were
collected by filtration, and dried to give .0.24 g of

5, 6- di et hyl - 3- 78

[ (E)-2-ethoxy-2-oxoet hylidene]-2-(4-fluoro

phenyl )i soi ndol i n-1-one [| UPAC nane: ethyl 2-[2-(4- 10
quorophenyI) 5, 6-di et hyl - 3- oxo- 2, 3-di hydro- 1Hi soi nd

61(=NJ Byl i dene] acetate]. 1 H-NWR (CDC13) 6: 1.30 (3H

t, CH2CH3), 2.42 (3H, s, CH3), 2.46 (3H, s, CH3) , 4
(23—@2H5,@:d@H%€H®ﬂ—2-534fhuuﬁopnemgm)n3—c?aﬁbi§0&ﬁdolin—1-
(4H, m PhH), 7.70 (1H, S, C7-H), 8.89 (1H, s, 15

64eH) [{@PAD) name: 2-(3-fluorophenyl)-5,6-dimethyl-3-oxo-1-
5, 6-di net hyl - 3-[ (E) - 2- hydr oxy- 2- oxoet hyl i dene] - 2- ( 4-

f kuehaphenrkhirbehndelingll - one [| UPAC name: 2-[2- (4-

fl uor ophenyl) -5, 6-di net hyl - 3- oxo- 2, 3-di hydro- 1Hi soi nd

ol - I - ryki %B@Lé@eBECaBBb@Lm%Qtloned (25-p) (0,45 1.6
5, 6-di net hyl - 3-[ (E) - 2- hydr oxy- 2- oxoethylldene] 84

E)
Hefoph B%B%E%H%Eﬂ?hb&%a %”Qo[4gpﬁg ”%”E m%oF@ o

uoroph nyI - 0XO0- 2 ydro-[H i soi nd

Qhuglnﬁh'gﬁﬂg%ﬁagt' Baﬁ' eg@?%z ;%EQ%Q rgﬁh&g%ngdFenzene

pro uct o ove- accordi ng

2 H- 6 (6 S

Zap ALY 8¢ 2670 25 &H?’B bPYO0R0ek 35 Brdon|2thgRpnere. The
7.69,(1H, 1H ., A -H 2-¢C)
56@%‘?% ﬁyﬂug ?z%aofisaﬁ%ﬂm%d[ Gesies. rhifgeh, pressure,

g era2|ng b 2- oxoet h Ildene£|50|ndolln I-one 5 The
fntl ehgoRpSuAYCWEES 0B RS PREGWAE nPERECPPYBUBEREF to give
above- nentloned (22-b accordlng to Exanple 3. 'H NWR
Pepe19) of: 52628imeBRylop- ﬁrfépsépabﬁﬁaﬂ -3-39apsH,
S, hK}B) 2.39 (3H, s, CH3), 2.40 (3H, s, CH3), :
gsqgngoAgn 1-one [IUPAC name: 2—(3—fluorophenyl)-5,6—
dimethyl-3-0oxo-l-isoindolinecarbonitrile].
'H-NMR (CDCls) &: 2.41 (3H, s, CHs), 2.44 (3H, s, CHs),
5.79 (1H, s, CH), 6.96-7.02 (1H, m, PhH), 7.40-7.47 (2H, m,
PhH), 7.48 (l1H, s, PhH), 7.65-7.70 (1H, 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)
according to (4-d) of Example 4.

Example 26

5,6-dimethyl-2-(3-fluorophenyl)-3-(4-methyl-l1-piperazinyl)-
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(2H, m piperazine), 3.44-3.46 (2H, m piperazine),
3.79 10 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, C7-H), 7.89 (1H, S, C%-FD Exanpl e 23 The
conpounds shown in Table 7 were obtained according 15
to Exanple 22. 75 Table 7 HBC H3C No. R2 1 2 3 L
nmelting point(C /- N CHC- OCHZCH3 135-139 n CHC-N _
N-CH3 78-82, 11 \/ 0 CHC-N ~N-CH3 151-155 11 O
EXBRPN¥1 280FTRECL6APSUARS shown in Table 8 were

obt ai ned according to Exanple 1 and 3. 76 Table 8 No.
M1 CBCHeGHm 24 mg of 5,6-dimethyl-2-(3-fluorophenyl)-3-

carboxyisoindolin-l-one [IUPAC name: 2-(3-fluorophenyl)-
5,6-dimethyl-3-oxo-l~isoindolinecarboxylic acid], 10 mg of
the title compound was obtained according to Example 3.
melting point: 200-202°C
'H-NMR (CDCl3) &: 2.00-2.38 (4H, m, piperazine), 2.20 (3H,
s, NCHs), 2.37 (3H, s, CHs), 2.38 (3H, s, CHj), 3.15-3.75
(4H, br m, piperazine), 5.93 (1H, s, CH), 6.85-6.91 (1lH, m,
PhH), 7.27-7.43 (3H, m, PhH and C4;-H), 7.69 (1H, s, Cy-H),
7.70-7.75 (1H, m, PhH)
Example 27
5, 6-dimethyl-2-(3-fluorophenyl)-3-(4-methyl-1-piperazinyl) -
carbonyloxyisoindolin-1l-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 l-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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2 CH2CH2CH2CH2 3 CH2OCH2 4 OCH2O 5 () CH2CH2CH2 6
CH=CH CH=CH 0 R2 Lnelting point(C) CH2C- 182-184 N- CH3
~ 11 Ol~ 172-175 CH2G U -CH3 O /-1 CH2C N 185- 187
NCH\ 3 11 |/ 20

extract was concentrated under reduced pressure, and the
residue was purified by silica gel chromatography
(chloroform : methanol = 20 : 1). The resulting crystals
were washed with petroleum ether to give 21 mg of the title
compound. melting point: 146-148°C

'H-NMR (CDCl3) &: 2.38 (3H, s, CHs), 2.40 (3H, s, CHs),
2.73 (3H, s, NCH3), 3.01-3.14 (6H, m, piperazine), 3.18-
3.24 (lH, m, piperazine), 3.32-3.38 (lH, m, piperazine),
6.43 (1H, s, CH), 6.85-6.91 (1H, m, PhH), 7.33-7.39 (1H, m,
PhH), 7.36 (1H, s, C4-H), 7.66 (1H, s, C;-H), 7.66-7.76 (2H,
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-ox0-2, 3-dihydro-1H-isoindol-1-yl]oxylacetic
acid]

(28-a) 5,6-dimethyl-2-(3-fluorophenyl)-3-ethoxycarbonyl-
methyloxyisoindolin-1l-one [IUPAC name: ethyl 2-{[2-(3-
fluorophenyl) -5, 6-dimethyl-3-0x0-2, 3-dihydro-1H-isoindol~1-
yl]loxylacetate]

To a solution of 5,6-dimethyl-2-(3~-fluorophenyl)-3-
hydroxyisoindolin-l-one (0.15 g, 0.55 mmol) in anhydrous
tetrahydrofuran (5ml) 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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--- 0CH2CG U-CH3 11 0 CH2G " O\ CH2GN N-CH3 O
185.5-187.5 63-66 203-205.5 Exanple 25

5, 6-di met hyl - 2- (3-f | uor ophenyl ) - 3- car boxyi soi ndol i n-1 -

one [l UPAC nane:

2- (3-fl uorophenyl) -5, 6-di net hy81 3-oxo-1 5

i soi ndol i necarboxylic acid] (25-a) nethyl

4, 5-di net hyl - 2-f ornmyl benzoate To a sol ution of

4, 5-di net hyl pht halic anhydride (1.5 g, 8.5 mwol) in
athydedusatet2ahy drafammdght25n) Thas sededien kdlution was
nmol /L solution of tri-tert-butoxy alum nohydride in 10

aphydnauta tiet nabgdr ekduard( Bregturendend eateeokiaBg added to
and 77 argon atnosphere, and stirred for 1 hr under

tBe Ceotidge, Follmeeasyi aktsaladian washadsiethl acetate.
ice-cold water, and the 1Insoluble materi als was

fhbt ened- a6f . wiBe dididat §1eas s&@@ﬁ@f‘écﬂab.@rqﬂénde&rled and
reduced pressure to give crude 5,

ngEEH¥Ea%eBY%B@é¥pQ%@@de ﬁf@%g{yé M@Sgﬁagﬁgb taghg 5,6-

i odi d

b R LB 8-
ngggoiin—l—one [IUPAC name: ethyl 2-{[2-(3-fluorophenyl)-
5,6~-dimethyl-3-ox0-2,3-dihydro-1H-isoindol~1-yl]oxy}-
acetate].
'H-NMR (CDCl3) &: 1.17 (3H, t, CH,CH3), 2.38 (3H, s, CHs),
2.40 (3H, s, CHj3), 3.56 (lH, dd, CH;), 3.73 (lH, dd, CH;),
4.05-4.11 (2H, m, CHCHs3), 6.52 (1H, s, CH), 6.87-6.95 (1H,
m, PhH), 7.33-7.42 (1H, m, PhH), 7.43 (1lH, 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-l1-one [IUPAC name: 2-{[2-(3-fluorophenyl)-5,6-
dimethyl-3-ox0o-2,3-dihydro-1H-isoindol-1-yl]loxylacetic
acid]

The product (0.19 g, 0.53 mmol) of above-mentioned
(28-a) and 1IN 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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and the residue was purified by silica ge
chr omat ogr aphy 10 (chloroforn) to give 0.64 g of
nmet hyl 4, 5-di nmet hyl -2- fornyl benzoate. 1 H NVMR ( CDC13)
6: 2.35 (6H, s, CH3), 3.95 (3H, s, CH3), 7.72 (1H, s,
PhH), 7.74 (1H, s, PhH), 10. 5987(‘1H s, C(=OH (25-b)
nmet hyl 4, 5-di net hyl - 2-{[ ( 3- fluorophenyl)inino]- 15
met hyl } benzoate To a solution of the product of
above-nentioned (25-a) (0.64 g, 3.3 mmol) in absolute
eXZAcTt WES nvdshed wHddbdwatef,udiobidweheby 0s3fugated NaCl
3.3 mol), and stirred at 25C for 2 hrs. The reaction
§0ﬂutﬁ0n,magi@0hcemtkat@@eumdamedbwmcbd:Z@dmmedspmessure to
and the residue was purified by silica ge
ghwenﬁtmgrqpbf tele! ariefler apmpougidie 0.45 g of et hyl

, 5-

Ekampm¢I22 {[(3-fl uorophenyl)im no] net hyl } benzoat e.
H NVR (CDC13) 6: 2.35 (3H, s, CH3) , 2.37 (3H, s,

- 3H3-s; Q4Z.105 (13 P :
gtlg)l-d%mggh 3-0 ;(rl]3 %up H}:hen@lg 3 A@; (4 gﬁﬁbﬁyl 'iH)

El?er52182ﬁ%PZQO%QeQ%ngpasE§Fgo@1NLIan%25 c)

di net 2- (3-fluordphenyl) cyanoi soi ndol i n-1I -
gf‘?B[P#}uorogﬁfgﬁo]%s 59695 Sefroitmsthyd-2- (3-fluorophenyl)-3-
G35 AL RCREUONLLILLBA 5 IO 0L Ol e 21 ( 2- -

EARBPPRRERY LY oy Saltbteniir 31a°m 2anoaiby8 5s1 85302 n o1 -1-

at ,[25'C f 20 hrs under_ an argon atnosphere.
?Eéoxgié€?F6ﬁ s?dfh 50n Qe cSnclfit r khed hidks comRaamd  was

pressure, 10 and the residue was washed with petrol eum
@pﬁépngg apggrdeng5t§ Erample 3. melting point: 196-197°C

p. 6- dlnethyl 3-fl uorophenyl) - 3- cyano-
I HoNMBol( C@Ciadn [ ”URACZnGTe: (4H 3uf | pbpeparhyt) r 52625 (3H,
di met hyl - 3- oxo-1 -i soi ndol i necarbonitrile].

s, NCHz), 2.38 (3H, s, CH3), 2.40 (3H, s, CHs), 3.01-3.15
(2H, m, piperazine), 3.36-3.46 (1lH, m, piperazine), 3.54-
3.64 (2H, m, piperazine and CH,), 3.80 (1H, dd, CH;), 6.58
(l1H, 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 (1lH, s,
C; —-H)

Example 30
(+)—5,6—dimethyl—3—propoxycarbonylmethyl—Z—(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]
and (-)-5,6-dimethyl-3-propoxycarbonylmethyl-2-(3-pyridyl)-
isoindolin-l-one [IUPAC name: propyl (-)-2-[5,6-dimethyl-3-

ox0-2- (3-pyridinyl) -2, 3-dihydro-1H-isoindol-1-yl]lacetate]
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"H NWR (CDC13) 8: 2.41 (3H, s, CH3), 2.44 (3H, s,

CH3), 15 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

(1H, m PhH), 7.73 (1H, s, PhH (25-d)

5, 6-di net hyl - 2- (3-f | uor ophenyl§3 3- car boxyi soi ndol i n-

1-one [| UPAC nane:

2- (3-fluorophenyl)-5, 6-di net hyl - 3-oxo-1- 20

i soi ndol i necarboxylic acid] The title conmpound (24 ny)
wa9-abt ai ned (f+)oB, i1l i m @3 4R xgmek hdy 1P (3 -@fyridyl) -
above-nentioned (25-c) according to (4-d) of Exanple

4 sofbxannlkie-36 ofe ¥IUPAC name: (+)—2 [5, 6-dimethyl-3-ox0-2-
5, 6-di net hyl - 2- ( 3- Iuorophenyl) 3-(4- nethyl-l-plperam

gﬁngzgdﬁﬁ§@9Eﬁpﬁ“ﬂﬂwy@ﬂonlh—qg%lnaﬁluﬁ'@9]%%quc acid] and

i meth 3-fl uodrophenyl)

gé?ngﬁLEQh%@%Xlu3lc%@%o&&H@%ﬁylaEE (3-pyridyl)isoindolin-1-

3-fl'uor ophe

yl QX0 olij.ne ylic L
%h% &UERE na%ﬁtle o%pg&hg ﬁégeﬁﬁpg E =§ %8¢ org R&rﬁglnyl
oi.n 0-202C 1 H NWR (CDC13) 6:
gx 3"82%5%45@ ﬂnso PRSI Hd) 95236 Coic) s o),
2 37 (3H, s, 5-3.75

m R3FBEk, Sney dls\eégwﬁm-cgrbeﬁy?ne@hgé 25 48 priio) -

10 PhFD 7.27-7.43 m PhH and C4-H), 7.69 (1H, S,
€§0de017n7é ¢n¢5[@ ﬁAprapﬁH)ZEigwﬁrg1@¢thyl -3-ox0-2~(3-
5, 6-di met hyl - 2- (3-fl uorophenyl) - 3-(4-net hyl -1 - pi per azi
RYF}AiBXEboRy BodjhyereddHrAsoipdeltd-Kldebeticnasid] was
S, 6-di net hyl - 2- (3-f 1 uor ophenyl ) - 3-
myéﬁﬁggiy@thddrnnphe@wéeGSSlagine.3@ fow) ai salt, and the
anhydrous dinethylformamde (3 m) was added to a
sadperssorubfje65%d sodifuachydnederetdysgalQildtdonl hsing
i n anhydr ous

ethanol. The resulting salt was treated with 1N
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-
yllacetic 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-1-one [IUPAC name: (-
)-2-[5,6-dimethyl-3~ox0o-2-(3-pyridinyl)-2,3-dihydro-1H-
isoindol-l-yllacetic acid] was obtained according to the
above-mentioned method.

specific optical rotation [@]®®p, = -106.4° (c=1.0,

chloroform : methanol =1 : 1)
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25

di methyl formam de (3 nml), and stirred at 25C for 35 20
m nutes. Then, a solution of 1-chlorocarbonyl -

nmet hyl pi perazine (50 ng, 0.31 mmol) in anhydrous

di met hyl f or mam de was added thereto, and stirred with
heating at 70C for 5 hrs. The geaction sol ution was
concentrated under reduced pressure, and water was
added to 25 the residue, followed by extracting with
chloroform The 80 extract was concentrated under

resiegd @nessW-a 1 mdtth § hes -t Slie: Mas, rrﬁéﬂr?}ﬂl%

silica gel chronatography (chloroforn1 nethanol :

pylﬁldyﬁhqsfo%%dialﬂg-lcfdé% a{'ﬁJPAVter rﬁ%ﬂ%h +)-2- [5 6-

petrol’eum ether to give 21 of t
Qﬂgﬂ%%?’lgﬁl 3”%')48_%- (&2 @61{%}.&@@4%8%%1%%%% sog.'ndol—l—
¥ pera2|]]n§l)n]d4 (nggqgépfgﬁﬁﬁﬁ]QF) éﬁ&ﬁx&grboqgiﬂythyl 2-
1H, 7.33-7.39 1H

é'FPfﬁ)ld Whiseidean-dioe T Ué’é\a PAfies, REpRL () -2~ (5, 6-
7..66- 2H, Ph Ex
§16‘e&z\ﬁfé1 ﬁ§/ JOFS: '@?- B @éfrr&a%%%v)ﬂz Scsibwdneetiiyiiepindol-1-
30|ndolln 1-one [I UPAC nane:

@P?eF§tﬁluorophenyl) 5,6 15

di met hyl - 3- oxo- 2, 3-di hydro-| Hi soi ndol - 1- yI]oxy}acetlc
aC|d]BUZQSéPg above -mentioned products of (+) isomer and

6-di met hyl - 2- (3-fl uor ophenyl ) - 3- et hoxycar bonyl -
dEﬂhWSDQﬁ$orﬁSDEChltebne PpttRaeligneacethy| t2tLE2-dolpounds
fl uorophenyl) -5, 6-di net hyl - 3- oxo- 2, 3-di hydro-1 H i soi nd
wbrb-obcayhpdxypaoeﬁah@]tBOEaampﬂetBon of
5, 6-di met hyl - 2- (3-f [ uor ophenyl) - 3-

Hy-JF6x g-edinadallr3+peeeokdci2benydm2® hiTeR)- (3R pyridyl) -
anhydrous tetrahydrofuran (5nl) was added 60% sodi um
hgdindel(A41#Bne [IUPAC name: propyl (+)-2 ~[5, 6~dimethyl-3-
0X0-2- (3-pyridinyl)-2,3-dihydro-1H-isoindol-1-yl]acetate]
specific optical rotation [@]?®, = +106.3° (c=1.0,
chloroform)
(=)-5,6-dimethyl-3-propoxycarbonylmethyl-2-(3-pyridyl) -
isoindolin-1l-one [IUPAC name: propyl (-)-2-[5, 6~dimethyl-3-
oxo-2- (3-pyridinyl) -2, 3-dihydro-1H-isoindol-1-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
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0.60 nmmol ), and stirred on ice for 10 m nutes. Then,
et hyl 25 bronopacetate (67 m, 0.60 mmol) was added
thereto, and 81 stirred at 25C overni ght. The reaction
sol ution was concentrated under reduced pressure, and
wat er was added to the residws foll owed by
extracting with ethyl acetate. The extract was washed
with saturated brine, dried, and 5 concentrated under
reduced pressure to give 0.19 g of 5, 6-
giaeet Dyl £3- 630f aQr ophenylgue3dust Boiyeabhonylsmetinyb@¥yW- under
i soi ndolin-1-one [IUPAC nane: ethyl
3tbk2163- fdomeriaphaiy! )to  give a transparent ectable
5, 6-di et hyl - 3- oxo- 2, 3-di hydro- 1Hi soi ndol - yI]oxyf
ggghgggh 10 1 H-NNR (CDC13) 8: 1. 17 (3H, t, CH2CH3) ,

8 (3H, s, 2.40 (3H, s, 3.56 (1H, dd,

g@élb 1ﬁ§§rg%@ﬁnggeC?%€?§§ﬁ Q£?4(nA £§€keplo§§@5t850mpound
élH’E}?g,m fH agé 1f|1"1_b:oi<=5 (5?%)07 1%% 7were(zt:!_al.ssrglved in

ﬁgsmég‘s Eyv}ataésffivla‘éi?{é’ q‘?@ly'r? Tan§ BV IR 9Mune was

%% 3- flgoro heny IE
BRreEt Ky x8-813-df ﬁdPGUTPPFséPHHBPOT YEPoky}4EEEFAC under
aci d] The product (0.19 g, 0.53 mml) of
858V é1fenGoseed 1o (28%a) 94F8 1R NaEFRPOPZVeRT) wagectable
stirred with heating in nethanol (5 nl) at 100C. The
FeadtiBA-sol uti on was concentrated under reduced
pressure, and water was added to the residue,
Pbbruaedlbgieslr Eesingxaimpheet hyl acetate. The water
| ayer was acidified with concentrated 25 hydrochloric
aci d, Text aneseHewitheéffbyksacét ahe. cdhpo8Rdexbfathewagesent
washed with water, followed by saturated Nad
savehtdon dWeredevamdacedcentrated under reduced
pressure to

The compounds obtained in the above examples were used.

Hydrochloride salt of the compound was dissolved in saline
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
mice via the tail wvein and the anesthetic effect was
evaluated by occurrence and duration of loss of righting

reflex. Results are shown in Table 9.



give 0.15 g of the title conpound. Exanple 29 5

5, 6-di net hyl - 2- (3-fl uorophenyl ) -3-[ 2-(4-net hyl -1 -

pi per azi nyl) - 2-oxoet hoxy]i soi ndolin-1-one By using
0.15 g of 5, 6-dinethyl-2- (3-fluorophenyl) -3

car boxymet hyl oxyi soi ndol i n-1-dite [| UPAC name: [ 2-f]
2-(3-

fl uorophenyl) -5, 6-di net hyl - 3- oxo- 2, 3-di hydro- 1H i soi nd
ol -1- 10 yl]oxy}acetic acid], 0.16 g of the title

conmpound was obt almﬁcordl ng to Exanple 3. nelting
point: 196-197C (CDC13) 6: 2.15-2.37 (4H, in,

Eas@rhzuhlﬂa antr CH2) 3 80 (ablpde%@lz) 6. 58 (1H s,
GF'al)ole flﬁl&é 93 (1H, m PhH)rab12235No73é1 (4-@ PhH) ,

S, CG4-H), 22 m 7 67 (1H,
g‘able@] N4)1Exd'nbﬁ'e 30 20 Table No.37
(risbie 6161 7Bt ivf 3.3- propoxy£ai0gny|dTes hy'+%c(3 pyri dyl)
- 1 sol ndo -one [I UPAC nane:” propyl
(Faple2 [ NG3 d| ﬂret hyl - Table 2 No.39 ++

9°é?[e22(3\|§xr' _cIi_l_pyI ) - 2 3-di ?quéa maoc,m ng_ 1 yl ] aceta
(FapleX2 6-Nb.Bret it - 3- pr opoxyTabl@@nNamwt hyl +2+ ( 3- pyri dyl )
Taka%gi CEH ?]?Efﬂsl LLUPAC 3082 NORY! 4
anmezz(mmx/ru gy ) - 2, 3- di atsls a- Nd-.440i nglel+1- yl | acet a
L'%}"‘szs 6- g a% Set iyF 13- car boxy FRRIBGI N4 DyiHifayi ) -

lﬁalerr_dolnmui gne [ UPAC nal'@oleZ No.48 ++
dlnethyl 3- 0Xx0- 2-

(T§)°|§y% 1#) 32 32 di hydr o- 1301 20iNfs - 1- ?I"Iﬁcetl C

%bngmg’wth | - 3- car boxy It el -2 13- d B dol
-) - i e car boxyne - 1y i soi ndo
'(Tﬁhe% M1t ﬂJ)F;'Ad: name: Y Table NOE(‘ LY

(Ta)are22[5Nc§2c§1' gef hy! - 3- oxo- ??§I§2de %(Dé/)')r+

hydr o- 1H 1 soi ndol - acetlc aci'd] Racemc

gablﬁoﬁ mNGI1 - 3tar boxyrret hyable2( Nq§Q i dytr) -

Table2 No.24 + Table 2 No.62 +
Table2 No.28 +++ Table 2 No.63 +
Table2 No0.29 +++ Table 2 No.66 +
Table2 No.31 ++ _ Table 2 No.67 +
Table2 No0.33 +++ Table 2 No.68 +
Table2 No.34 ++ Table 2 No.87 +++
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i soi ndol i n-1-one [I UPAC nane:

2-[5, 6-di net hyl - 3- oxo- 2- ( 3-

pyridinyl)-2,3-di hydro-1Hisoindol -1 -yl ]acetic acid]
was 10 reacted with (-)-phenyl ethyl amne to forma
salt, and the salt was subj edted to fractional
recryst allization using ethanol. The resulting salt
was treated with 1IN hydrochloric acid to give

(+) 5, 6-di et hyl - 3- car boxynet hyl -

(3 pyridyl)isoi Mn|en- | gone [Qdéﬁaﬁg name: (+)-2-[5,6

sorndol
¢on1p68dnaqm | ;3- Rﬁés@]etuc%%@oﬁnp&ﬂﬁ'hﬁal rﬂﬁé&“e@i@ ab@ig 9D
F C ChT or of oL ol — 1) By
J§P|ﬁ§ (@3‘s phen% | et hyl ami ne[r le fméf %adl nél't'hyl 3- 20

Cablea@x ywes hyl - 43 pyri dyl Fasiesndwlai n- | +one [ | UPAC
)n'%g"-g'["s,(“@f’-ﬁi met RyT - 3- oxo- 2- (&%§r NiBay1 ) 32 3- di hydro-1 H

-Ta'blgcgi nki4 1- ylH aceti c aci ¢hpiyvgs p@ht ai ngd+gccording to
t he above ment i oned met hod. Eem fic optl cal rotation
[Tablogdp No.15106. 4 (c=1.0, 2%2RHPoMNsfor m + Hidt hanol = 1

Taﬂl)a 384Nc(13;30 b) +{(+) - 5, Table 5 No6

+
oxycarbon | met hyl - 2- ( 3-

- di net hyl -
H?P'P&yl"q%?ol ndd‘I'Fn | - one [IE!F"?\@: Mﬁr?e prtopsh
(ﬁkle% NS ++ Table 5 ++
di net hyl - 3- ox02(3 pyrldlnyl) d|hy ro 1H i soi ndol
Tiable B {Nes28{ =d e+ -and Tabe6 No.1
b h 3- th I
g@'ﬁér ?qdp% )i so%{Jn_tFon PLOF%%ZQ{I%)% ﬂ I}'riam)a/\ pr opyl
(Table 3- [Np.3B- + Table 6 No.4

?Fragq%hy,\y <N °X°++B(3 pyri di ?Xb'bﬁéﬁt%%%'g 4| H-i soi ndol

yI]acet ate] By using above roducts of
(Teble i3s Mt9(-ahd+ ¥+ | soner Taspedbilvel y+-bptical ly

aéf?é"ﬁéfe“‘@z g cg_n_pounds 10Ta I e (Rptsai neg‘__eg_cor ding to
(Table 3, ENcci4tre) hyH+ 3- pr opoxy TasidenWoaet hyh-L-H 3- pyri dyl )

T$§'e§| r}googél ns | - _Es_l [ I UPAC nane, WO%M o

Table 3 No.57(— ) ++ Propofol + 4+
Table 4 No.2 ++ Thiopental Sodium ++

Therapeutic index (T.I.) of the compound was
determined. The HDgsy value, the minimum dose at which at

least 30 seconds loss of righting reflex were observed in
50% of the injected mice, and the LDsg value, the 50%
lethal dose were determined. Then the T.I. of LDsy/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-



0X0- 2- (3-pyridinyl)-2,3-di hydro-1Hi soi ndol - 1-yl ] acet a
te] specific optical rotation [a]28D = +106.3 (c=1.0,
15 chl orof orm

(-)-5, 6-dinet hyl - 3- propoxycar bonyl net hyl - 2- ( 3- pyri dyl)
- isoindolin-Il-one [IUPAC nane88 propyl

(-)-2-[5, 6-di et hyl - 3- '

0X0- 2- (3-pyridinyl)-2,3-di hydro-1Hi soi ndol - 1-yl ] aceta
te] specific optical rotation [a]29D = -101.9 (c=1.0,
20 4dil0gr afrer mholkxwanpl eh@l thibdear ati on for injection
(31-a) Hydrochloride (15 ng) of (-) isoner of the
conpound in Exanpl e Bakdendio sodi um chl ori de (45.0 ng)
were dissolved 25 in distilled water for injection,
and the total volume was 85%made up to 5.0 m. The
aqueous sol uti on WS ed under sterile
conditions to give at NeRt injectable solution.
(31-b) Hydrochl ori aigc™( ng) of (-) isonmer of the
conpound 5 in Exanple 3 and gl ucose (250.0 ng) were
dissolved in distilled water for injection, and the

+ - 1 1 | + wad Al wl 2N
cout ar VUT UIre was nmauc upy 1t U LILLA UL

solution wal filtered unddr st eri FEsomgfigl topgia) . Lmouse)
give a t’r_z/;gzar ent injectable solution. 10

Plaeamtaco cal Test &@NplNeThe anes$tSReti c ROPect s1HF°
t he conpoun of the pr®sent invention were

evahuat ed. The conpounds obt ai ned i n2d.t3e aboweo >4.78
exanpl es were used. Hydrochloride saglt of t

c-oﬁ‘ggund was di ssolved in saline 15qt9(§ gi veeut%ﬁe t 2%
conposi tion. Some conpounds, of which hydrochl oride

saltys wat er - sol. Wbhe o, wer e dissol ved,,,jn wag
in! he presénce of sol GOz er, hydrb)gs'(%%/)propyﬂzé?- 2bo

N\
=) CHEN_ N-Ciy 12.61 >120 >9.52
: OCH;CHj
(o)

; 7 N\ CH,C-OCH,CH,CH.
racemic —Q zg HCH,CHy 27710 >100 >3.69
(+) 75.35 >120 >1.59
(=) 20.47 >120 >5.86
(-) ' /_; CH%TOGhGﬂGﬁh 23.07 >120 >5.20
- & CH,CH,OCH,CH. 14.51 >120 >8.27
(-) —Q L,CH,OCH,;CH;
(=) —Q CH, CH,OCH, CH;CHy 14.33 >120 >8.37
e T
v
(=) = 217 120 55.30
N N-CH,
o) —
Propofol 13.5 56 4.14

Thiopental Sodium 23.5 100 4.26



cycl odextrin. The respective test conposition was
admnistrated to 20 mce 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. 86 Table 9 (B%pound No. Anesthetic
activity Conpound No. Anesthetic activity Table 1No. 2

+Tabl e 2No. 35 Tabl e 1No.5 ++Tabl e 2No. 36+++ Tabl e

2No. 1 +++Tabl e 2No. 37 Tabl e 2No. 2 +++Tabl e 2No. 38++

Tabl e ABNosIBownrTabl e aNe 396+ Thlel &@NoldthaTablose (LDsg) of
2No. 40+++ Tabl e 2No.5 ++Tabl e 2No. 41++ Tabl e 2No. 6

thablte s2ZNaoidoundlald enitilo. Ivi ghted atthan 2Noe 4485+ Wablc® is an
2No. 8 +++Tabl e 2No. 45(-)++ Tabl e 2No. 12 ++Tabl e

ANai43tor Teb| eh2Noardss thdabt e a2heoh? +ndabhe Heébst  LDsg
+Tabl e 2No. 53+ + Tabl e 2No. 17 +++Tabl e 2No. 55+ + Tabl e

%N@n e Taklse 2MNom nd§+w5¥ﬂﬁb@@bt%¥n+ﬁﬁ%%§/kg (i.v.).
0+ Tabl e 2No. 24 +Tabl e 2No. 62+ Tabl e 2No

SRS Tt s e i B8 ecencion
Fakl & 20 344ATAP! §2 280y 8 ity 8Y, 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 HDs) to loss of righting
reflex, and after wake-up recovery 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.



Table 9 (cont.) Conpound No. Anesthetic activity
Conpound No. Anesthetic activity Tabl e 3No. 4+Tabl e
4No. 5+ + Tabl e 3No. 6+++Tabl e 5No. 2+ Tabl e 3No. 7+
+Tabl e 5No. 3+ + Tabl e 3No. 14+Tabl e 5No. 4+++ Tabl e
3No. 15+Tabl e 5No. 5+++ Tabl e 3N8Q19+ +Tabl e 5No. 6+
Tabl e 3No. 23+ +Tabl e 5No. 7+++ Tabl e 3No. 27+ +Tabl e
5No. 10+ + Tabl e 3No. 28(-)+ +Table 6No. 1+ + Tabl e

3No. 29(-) + +Tabl e 6No. 2+ + Tabl e 3No. 38+Tabl e 6No. 4+
Tabl e 3No. 39+ +Tabl e 7No. bl e 3No. 49(-) +++Tabl e
8No. 1+++ Tabl e 3No. 52( - )+ﬁatﬂ?ga}sr\|o 3+++ Tabl e

3No. 54(-)+ +Tabl e 8No. 4+++ Table 3No. 56(-) +++Tabl e
8No. 5(-) +++ Table 3NQ.57(-)+ 'ropofol+++ Tabl e

4No. 2+ +Thi opental So 1 P erapeutic index (T.1.)
of the conpound was det ed.NFRg HD50 val ue, the
m ni nrum dose at whi chy €
righting reflex were observed ifn 5 50% of the injected
m ce, and the LD50 value, the 50% |ethal dose were
determ ned. Then the T.1. of LD50/HD50 was obt ai ned.

purpose, therk.|. of clinically used i rﬁ"?aéﬁg‘ﬁ'éus after wake-up

| o #uinR timg,; cifecovery time

anestheti-cs—propofol—and-thiopenta
mere 10 di osed i n Japanese~Pat ent Appllcatlon Laid
8 154410, 6‘§hd§\7r< in the t&"e. 6'44"

(-) cne-N N 0'23" 424"
OCH,CH, zi') e ?

(o]
H / \ - /—\ . 1] " 1] 11}
racemic —Q CHz(,C,) NUN‘O 013 3'32

(_) _Q CHzg-O(}I2CH2CH3 0'02“ 1'08"

Propofol 0'os” 4'02"

As shown in table 11, the isoindoline derivatives of
the invention can provide rapid induction and recovery from

anesthesia.
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Table 10 H3C H3C racenmic (-f-) (-) racemc (-) R2 L

CHC U-CH3 0 n OCH2CH3 CH2ZGCN __ N-CH3 0 OXCH3 n
CH2C-N NCH3 o0 al2Co 2C2C 3 0 CHc-OCH2CH(CH3h 0
CH2CH2OCH2CH3 CH2CH2OCH2CH2CH3 F (-) Nv N-CH3 Propof ol

Thi opent al Sodi um HD50( g/ kg) 2bso(ng/ kg) T. L(nouse)

CLAIMS
1. A compound represented by formula (I):
)T
R; N—R, (1)
L

wherein Ris are the same or different 1-3 groups, each
of them is selected from the group consisting of Cl1-3 alkyl
and Cl-3 alkoxy; or when R;s are two adjacent groups, the
two R;s taken together may form a saturated or unsaturated
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 1s oxygen or sulfur:

R, is selected from the group consisting of phenyl,
benzyl, pyridyl, pyridylmethyl, pyrimidinyl, cyclohexyl,
methylpiperazinyl, indanyl and naphthyl, all of which may
optionally be substituted; provided that when R, is phenyl,
the 3- and 4- positions of the phenyl moiety are not
substituted by alkoxy groups at the same time:

represents a single bond or double bond: and

L is
_(CH2)n —H

wherein n is an integer of 1-8;
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6.9292. 0013. 29 25.13>120>4.78 1.9064.6934. 05

10. 00>120>12. 00 12.61>120>9.52 27.10>100>3. 69
75.35>120>1. 59 20.47>120>5.86 23.07>120>5. 20
14.51>120>8. 27 14.33>120>8.37 2.1712055. 30 13.5564. 14
23.51004.26 89 As shown in tab%2 10, the 50% I et ha
dose (LD50) of the test conmpound is nuch higher than
the HD50, which is an indicator of the anesthetic
action, and the highest LD50 anpong the test conpounds
was nore than 120mpikg (i.v.). 5 This nmeans that the
anesthe?DH SOPPRsi tinpaRof the invention has a very

wi de safety narg\_J/Progofol and thiopental .sodium
nost popul ar anest hetics, have significantly narrower

gakekYnMaRgi N§s A@@§é3€éda FREMCt kPR tigFRy th%ohbﬁ%tlng of
fromthe conplete 10 injection of the conpound (2

hDalbgka, | 098 e | Y i NG 2 d &X, caDg agﬂ?glv"akélu@ alkyl
recovery tinme, the time from righting re X was back

0y ni;na|l .St e ve
o B et e T d Pt FAL TR e PR DT Preneya,
89c189e§y}} cycloheptyl, cyclohexylmethyl, benzyl, 2~
pyridyl and 2-pyrimidinyl groups, n' is an integer of 1-3;

—(CHa)y—=C—A

wherein W is oxygen or sulfur atom, A is selected from the

group consisting of linear or branched Cl1-5 alkyl, 2-

dimethylaminoethylamino, 2-thiazolylamino, 4-
methylhomopiperazinyl, 4-piperidinopiperidino,
dimethylaminoanilino, pyridylamino, piperidino, 4~

ethoxycarbonyl piperidino, 4-carboxypiperidino and a group

represented by formula (J)

7N\
'___hk_d}ﬂ‘Ra (J)

wherein R; is as defined above,

n" is an integer of 0-3;

— (CHa)y=C—OE
O

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,
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H3C H2C R2 racem c Propofol LAnaesthetic after wake-up

i nduction tinerecovery tinme CH2C-N N--(0'00"6' 44" o

0' 23"4' 24" CH2C- ~ -CH3 OCH2CH3O 0' 13"3' 32" CH2C- N-N

0 CH2G OCH2CH2CH30' 02"1' 08" 0O 0' 08"4' 02" As shown in

table 11, the isoindoline deriyatives of the

i nvention can provide rapid induction and recovery

from anesthesia. 91 CLAIMS 1. A conpound represented

by formula (1): x L (I) wherein Ris are the sane or

di-fitenent hiod t8KAYPS2-88m8t By 0hmt HEELHL§1 sel Srefridyl,
t he grgup consi g?i ng of C -3yal kyl and§C1- éﬂgrﬁ&glxy;g(?r Y

WBRRYM, S p9r8 i MeRBAG e RY cALRURT v 1, N@yclohexyl, 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,
provided that when R; is 7-methoxy and R, is phenyl, E is
not alkyl, n" is an integer of 0-3;
—(CHpn'—T—G

wherein T is oxygen, sulfur or NH, G is selected from the
group consisting of hydrogen, linear or branched Cl1-5 alkyl,
Cl-3 alkyl substituted by at least one fluorine atoms, 2-

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

VAN
—Q0O—C—N N-Ry
I N
O
wherein R; is as defined above;
RN
'—_OCHz_C_N N "R3
I AN

O

wherein R3 is as defined above;

—OCH;~C—OE
0

wherein E is as defined above;

/N
=CH—C—N N-R,
(||) N

wherein Rz 1s as defined above; or
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two Ri's taken together may forma saturated or
unsaturated 5- or 6- nenbered cyclic group which may
have 1 or 2 hetero atonms selected fromthe group
consi sting of sulfur, 10 nitrggen and oxygen: X is
oxygen or sulfur: R2 is select fromthe group

consi sting of phenyl, benzyl, pyridyl, pyridyl nethyl,
pyrim di nyl, cyclohexyl, nethyl piperazinyl, indanyl
and naphthyl, all of which nmay 15 optionally be

subst kgipdc—pPenwi ded that when R2 is phenyl, the 3-
and 4- positlions of the phenyl npiety are not
substitutedoby al koxy groups at the sane tine:
represents a single bond or double bond: and 20 L is
whek2)in EHishesedafined aboweteger of 1-8; 92 -(CH2)n'
-N N -R3 wherein R3 is selected fromthe group

eenai shilRgtbkreby¥dr ogen, |inear or branched Cl1-8

al kyl, -3 alkyl substituted by at |east one

plLuorirRe afPFourky CbPPENkY B, C¥REPBSXYIRys are two groups
cycl oheptyl, "cycl ohexyl net hyl, benzyl, 2- "pyridyl and

> Ve L iy N L .~ -y
SoBISHILELR, 0800, Brobl RRALILARE OF defhyyy cchy and
ﬁé?ﬂbx@ is selected fromthe group consisting of

I near-or branched C1-5 al kyl, 2- 10

i met hyl ani hyl api . 2-thi azol yl.am,no, 4 .
et hy P HnoptBEPaY: 01 C2a1fl par RESREARDRF I 1 iy, S-cimethyl.
9' met E‘%lear%gnqggﬁlllcllnodf p%rllac:lj_ | aT,noWhPcl:IQerj!sdl rJ]:%prdé_sented by

formula (I-1):

(I-1)

wherein M represents together with the isoindoline
structure a saturated or unsaturated 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, Ry and L are as defined in Claim 1
or a salt thereof.
5. The compound of Claim 4, wherein M is selected from
the group consisting of
—-CH,CH,CH, -

-CH20CH2— and
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et hoxycar bonyl pi peridi no, 4-carboxypiperidino and a
group represented by fornmula (J) 15 -N N -R3 P)
wherein R3 is as defined above, n" is an integer of
0-3; -(CH2)n"-C-OE O wherein Eis selected fromthe
group consisting of hydrogen, 2D |inear or branched
Cl-6 al kyl or al kenyl, C1-3 alkyl substituted by at
| east one fluorine atons, 2-nethoxyethyl, 93
2-met hyl t hi oet hyl, 2-di net hyl am noet hyl, phenyl,
pYCcHey+, benzyl, pyridyl methyl, cyclopentyl,

cycl ohexyl, tetrahydro 2H pyranyl, cycl ohexyl nethyl,

k- et ryk- apigeRiridlyds | adanyhe bf3-denzedi 0x9) yyhakdin R, is
1H i ndol yl, wherein phenyl 5 and pyridyl nmay

Qpt | O@ﬁuangfl?ubsgdﬂstﬂi%t@a thehehgyp cefllsi S 9ok ionally

hal ogen, nethy nmet hoxy, i sopropyl "and allyl,

nekkdedcthat, yhgu Rl is 7-nmethoxy and R2 is phenyl, E
?s not EFkypy n@§%s an integer of 0-3; -(CH)n'-T-G

Q Mh?hg'go%gbﬁngxxgegpysBkgugﬁogl§@msGlL% S%hg%&?g L is
rom the ~“group consisting of hydiogen, ~| i"hear or
branched O -5 al kyl, Cl-3 al kyl substituted by at
Ieast—aﬂéEBDuoqrﬂﬁAatons, 2 met hoxyet hyl and

al kyl carbonyl ,zp' is an integer of 1-3; -0 -CN N -R3

0 15 wherein is as defined above; ocH2 Il \~ -R3 O

wherein W 1is oxygen, A is selected from the group
consisting of linear or branched C1-5 alkyl and a group of

formula (J):

7N\
'_—ﬂi\_d)ﬂ'Rs (J)
wherein R; is methyl or isopropyl.
8. The compound of any one of Claims 1-6 wherein L is

—(CH,) —ﬁl—OE
o)

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

— (CHz) 2—T—G
wherein T is oxygen or sulfur, G i1s ethyl or propyl.
10. The compound of Claim 1, which is represented by the

formula:



wherein R3 is as defined above;, -OCH2-C-CE 11 O 20
wherein E is as defined above; =CHCN-R3 0 wherein
R3 is as defined above; or 94 =CHCOCE Il O wherein
E is as defined above or a salt thereof. 2. The
conpound of Claim1l, wherein RI& are two groups 5 and
sel ected fromthe group consisting of nethyl, ethyl
and nethoxy. 3. The conpound of Claim2, wherein Rl
is 5 6-dinethyl. 4. The conpound of Claim1l, which is
represented by fgrmula (1-1) : 10 L (I-1) wherein M
represents togeth:r Wth the isoindoline structure a
sat ur urated 5- or 6- nenbered cyclic
group whic optijjogal |y have 1 or 2 hetero atons
sel ect ed orouﬁ consi sting of sulfur, nitrogen
and HaCoxygen; X| R2 and L are as defined in daim1
or a salt thereofy, 5. The conmpound of Claim4, wherein
Mis selected from the group consisting of

wherein R; and L are selected from the following

combinations:

L

CH,C-N  N-CH,
" \ /

CH2'C| _N N_ CH3
(@)

Rz
F
_Q_F CH,C-N  N-CH,
[}
o
_Q CH,C-N N ‘<
]
o
Q CHC-N N
]
o
F
_@_F CH,C-N N
1]
o —
—@—OCHZCH3 CHG-N  N-CH,
o)



20 - CH2CH2CH2- - CH20CH2- and 95 -OCH2O-. 6. The
conpound of any one of Clains 1-5, wherein R2 is an
optionally substituted phenyl or an optionally
substituted pyridyl. 5 7. The conpound of any one of
Cains 1-6, wherein Lis - (®2) - 9-A Wwherein Wis
oxygen, Ais selected fromthe group consisting of
Il inear or branched Cl-5 al kyl and a group of fornula
(J): 10 -N N-R3 P) wherein R3 is nmethyl or isopropyl.
8. The conpounu of —anyone of Crarms—1=6 wherern L is
-(CH2) -i -CE 0 wWRerein E is seldeted fromthe group
consi sting of ;

—propyts 15 Tsobutyt—andphenyt—
substituted by at leqst one of ng/ or met hoxy.
9. The conpound o+<§§y one of gﬁ%¥ C@‘géherein Lis
- (CH2) 2-T-G wherefN T is oxygen“or sulfur, Gis

ethyl or propyl. 20 10. The conpound of a a|n11 whi ch

IS represented by fornula n R2 and L
are selected fro DN follomnn CBs: R2 L
—@ CH,CH,0CH,CH;
=N
—%{j% CH,CH,OCH,CH,CHj
=N
7 N CH2C-N N—<___>
=N

or a pharmaceutically acceptable salt thereof.

11. The compound of Claim 1, which is represented by the

formula:

wherein Rz and L are selected from the following

combinations:



n CHC- N-CH3 0/-\ CH2C- N-CH3 11 0 /-\ CH2C
-NV_jNCH3 0 CH2ZGN NN 11 O CH2CG-N NN O CH2C-N NN
11 \-j OOCCH2CH3 CH2C - N- CH3 11 0 97 R2 L

CH2C- OCH2CH2CH3 O CH2CG- OCH2CH(CH3) 2 0 CH2CH2OCH2CH3
CH2CH2OCH2CH2CH3 CH2IIl v O mg a pharnaceutically
acceptable salt thereof. 11. The conpound of Claiml,
which is represented by the fornula:

L

CHz,C,:'N N-CHj
o

CH,C-N N-CH,
o

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

CH,C-N N
I \ /
o)

CH,C-N N

. CH,C-N N
(Il) \ /

OCH,CH, CH2('c'):—N‘ N-CH,

55 bbb |

.

—/



5 wherein R2 and L are selected fromthe follow ng
NNCH3 O

conbinations: 98 R2 L CH2ZGCN NCH3 0 _ CH2C
N CH2ZCGN -CH3 N 0 CH2G-N N O -{ CH2C- N N-{

\' CH2G N~ 11 O OCH2CH3 CH2G-N N-CH3 11
/- \ CH2C- OCH2CH2CH3 N 0 CH2Q®CH2CH(CH3)2 O
CH2CH20CH2CH3 CH2CH20CH2CH2CH3 CH2CG-N N--N

O

L

or a pharmaceutically acceptable salt thereof.

12. The compound of Claim 1 wherein represented

formula
H,C |
PQC
L
or
O
|
L

wherein R, is

CH2 9"‘ OCH2CH2CH3
0]
CH,C-OCH,CH(CH;),
O
CH,CH,0OCH,CH;
CH,CH,OCH,CH,CH;

/\
CHE-N_ N
0

011 \-j
099 R L

by the
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or a pharmaceutically acceptable salt. thereof. 12.
The conmpound of Caim1l wherein represented by the
formula 5 or wherein R2 is 100 OR4 O wherein R4 is

sel ected fromthe group consisting of Cl1-5 alkyl,
optional |y substituted phenyl g optionally
substituted benzyl, and L is CHZCGCN N -CH3 O 5 13. An
anesthetic conposition for inducing sedative effect
and anesthesia in a mammal, conprising an anesthetic
effective anpunt of the conpound of any one of C ains
1-12 ang \har maceutically acceptable carrier. 10
14. The ¢ osition of Claim13, which is for

i ntraveno i njection. 15. Use of a conmpound of any
one of O ains} %ﬁéﬁor manuf act uri ng a pharmaceuti ca
conposition far i @ ng sedative effect and
anesthesia in@ mamual . 15 16. A nmethod for inducing
sedative effect and anesthesia in a manmal

conpri sing the step of adm nistering an anesthetic
sheseiny&adountebectae ddivPourie 08TaRY &R sgstindaief Cl-5

1-12 to the subject in need of anesthesia.
alkyl, optionally substituted phenyl and optionally

substituted benzyl, and L is

(]HéC%TJ T&'(ﬂﬂé
éb \ /

13. An anesthetic compositidn 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.

16. A method for inducing sedative effect and anesthesia
in a mammal, comprising the step of administering an
anesthetic effective amount of the compound of any one of

Claims 1-12 to the subject in need of anesthesia.



