DESCRI PTI ON | NDCLI N- 2- ONE DERI VATI VES Field of

the Invention This invention relates to an it fpbi ne
derivative 5 which exhibits selective antagoni sm agai nst gastri

receptors without causing side effects attributed to CCK-A receptor
ant agoni sm;apd is useful for the treatnent and prevention of diseases

of digestive organs, such as peptic | cers, gastritis, reflux
esophagitis, and Zollinger-ElIlison D§§CR§§H§SHHE, and for the treatnent of

tumours originattng in t Lot estl em The conpounds al so
exhi bi t sel ective antagéﬁ§§%$35519§% é&kggh?g%é%tors and are useful

for the treat gvRt 4 ft Lo AL £ di sorders in the appetite control
system enhanteneng—aﬁgﬁ%rﬁéungg%ion of analgesia 15 through opiate or

non-opi ate, i ”d“Ct%ﬁ%f%r%gQﬁigﬁsf&ﬂe% tq a%”ihﬁﬁgkﬁhz_ t%@r{‘;gﬂ‘;@nt

and prevention of .sy psychoti c disorders including anxiety

and pani dbﬁ@&ﬁ?éxhibitsB@ﬁféﬁf&UEjéHt ‘%ﬁN%%ERBQt gastrin Gastrin is

a typical gastrointestinal hornone, Iike 2 secfetin, etc. It is

known that gasbpitBraCHeLREEtCSausing AL dFacte d2&ELbGLEEI Ho 20K PEPSI N
and al so accel erates growm h of gastric nucous cells and especially

hi stam ne recepeérehfitigoriss. alhiie YRfUl EorCitthesepbatiionti andti mul at ed
by hi stam ne, acetylcholine, and gastrin, gastrin is the 25 nbst powerful

of these inpeerahtivhsbindtseasésirofdigestive lorgansdr sgshfas peptiol | i ng
gastric acid secretion include muscarini c receptor antagoni sts such as
Pi r enzepi neuleers, hgessanitis H zeflux essqutmyidritsagends €9ld inpensEL] heendi ne,
and 10 syndrome, and for the treatment of tumours originating in
the gastrointestinal sfstem. The compounds also exhibit
selective antagonism against CCK-B receptors and are useful
for the treatment of CCK-related disorders in the appetite
control system, enhancement and prolongation of analgesia
15 +through opiate or non-opiate, induction of anesthesia or
analgesia, and the treatment and prevention of symptoms of
ésychotic disorders including anxiety and panic disorder.

Background of the Invention

Gastrin is a typical gastrointestinal hormone, like

20 CCK, secretin, etc. It is known that gastrin accélerates
secretion of gastric acid and pepsin and also acceleiates
growth of gastric mucous cells and especially histamine
secretory cells. While gastric acid secretion is stimulated
by histamine, acetylcholine, and gastrin, gastrin is the

25 most powerful of these internal substances. Currently
known drugs for controlling gastric acid secretion include
muscarinic receptor antagonists such as Pirenzepine,

histamine H, rdceptor antagbnists such as Cimetidine, and



H err]-Klerr] ATPase inhibitors such as Oreprazol e. However, it has
been reported that these drugs induce hypergastrinem a during

mai nt ai ned adm ni stration due to the potent inhibitory activity on
gastric acid secretion, and the 5 high gastrin |evel induces an increase
of hi stam ne content In the gastric mucosa. The reports al so reveal

t hat di scontinuation of adm nistration of thise d IS fgélomed

by an increlsdopTREFE 4BR+RITRRS h &F HEHHAFO End 6% rate of
| Th tr h d,

e I oot R AR Bl 1

As | t h b d that | t ot

Gasirn recOBFORS TAUh RSt ttation due BB SAL MBI ADL S 100 o

di seases | ngngggéggrgl g(é'ag\é %fc?ns o) ﬁb:ysa'cclldog E@lati{:'ﬁ' +x?c§‘stl{<§| ated to

gastrin, di |ve organs, par arly peptic

ul cers, gastriti u nger dr one;
pr event i B0 Broh PaskELh fefeEna %%%ﬁfﬁ&ﬁ}%aﬁ% S nESLhRRRe comue®

ant agoni st Q %ReHéggELiglﬁﬁéisénT%¥ﬁé'fHdeﬂgp%isgrre@@aihghéfeat”Eﬂt and
prevention o tunodrs orrginating in gastrointestinal system
Recent|y, S@MEEAhtdASRELAN' SF CHARIn ANABAUISOF hAMe drughogs fepmwwedl. For
exanpl e, am no aci ?g |'utam.c aci d) derivatives suc% as Proglum de and
benzodi azerﬂb? der iwakb¥88 ofSacsdCledSeticifs 210 3] zppoané, Pahens high
Application Laid-Open No. 238069/ 88) are known. Proglum de exhibits
very weak biradien®f relapsésvity to gastrin receptors. L-365,260, while
havi ng hi gh bi nding activity to gastrin receptors, do not exert

power f uLo The study of gastrin has recehtly been progressed,

and participation of gastrin in various diseases has been
elucidated. As a result, it has been suggested that a
selective antagonist to gastrin receptors would be useful
for the treatment and prevention of diseases induced by
15 disorders of physiological functions related to gastrin,
i.e., diseases éf digestive organs, particularly.peptic
ﬁlcers, gastritis, reflux esophagitis, and Zollinger-Ellison
syndrome; prevention of a relapse following treatment with
an H, receptor antagonist or an H'-K' ATPase inhibitor; or
& 20 the treatment and prevention of tumours originating in the
gastrointestinal system.

Recently, several gastrin receptor antagonists have
been reported. For example, amino acid (glutamic acid)
derivatives such as Proglumide and benzodiazepin derivatives

25 such as L-365,260 (Japanese Patent Application Laid-Open No.
238069/88) are known. Proglumide exhibits very weak binding
activity to gastrin receptors. L-365,260, while having high

binding activity to gastrin receptors, do not exert powerful



inhibitory activity on gastric acid secretion when adm nistered in

Vi vo. On the other hand, CCK is widely distributed t hr ough
the gastrointestinal systemand the central nervous 5 system It is known
that CCK exhibits its activities at t he peripheries chiefly via CCK-A
receptors accel erating pancreatic secretion, gastrointestinal notility
and contractions of the gall bladder, inhibition of gastric

enptyi ng, anktRkdierann G ity cpngRssrisoneidi peRrefiqnitien 10 cells. It
is also known_that CCK participates in appetite control, anal gesia

t hrough opi sR&MinkEE tighe g psychoti ¢ di sorders including anxiety

and panic disorder in the entral__nervous, syst Vi -B receptors.
Accordingly, g KR g’aé’gl'egpf(vésamgﬁﬁ}ﬁi‘g{g?%q to CCK-B 15
i sordor s | rERTRNERHtS (PR 5 eR kP Y o ton Ehchie RSy N3 BRyat | on
of anal gesi a_t hrough iate. or nan:.opi at I nduct i on, of .anesthesia or
anal gesi ? a??és{%' 141 J%r g‘a or‘f’élntthaar?deggegze‘ﬁf'g%ﬁs O%E%yal’ﬁ)’fjbvrﬁstjtﬁs ﬁgychot iC

di sorders i ' | :RaR} [ Wil e

am no acid %g?%téé%%ggé#%§?3%§%¥%??3%§ gsgﬁﬂ_§8§g§é§$§gﬁﬁ?ﬁ%ﬁﬁ?35%§ reported
as a COK B I5eepi ol AN Son, gasthBEhkebbifbitnoelidy lade OB
receptors i s very weak. . An object of the present invention is

to provide aconbr&OrmmE baRind gralieaibuaby, ADhRIBIHIES 4P Fid)
receptors W t hout causing side effects attributed to the CCK-A

receptor ant&metyHig Anchd Huddleradadn’ o ?@bdtﬁeéfeédn@él kinds id¥ Wudnd i s
useful for the treatnent and prevention o
- 3- 10 cells. It is also known that CCK participates in appetite
control, analgesia through opiate, and symptoms of psychotic
disorders including anxiety and panic disorder in the
central nervous system via CCK-B receptors. Accordingly,
drugs having a selective antagonistic action to CCK-B
15 receptors are expected to be useful for the treatment
of CCK-related disorders in the appetite control system,
enhancement and prolongation of analgesia through opiate or
non-opiate, induction of anesthesia or analgesia, and the
treatment and prevention of symptoms of psychotic disorders
20 including anxiety and panic disorders. P
While amino acid (glutamic acid) derivatives such
as Proglumide are reported as a CCK-B receptor antagonist,
their binding activity to CCK-B receptors is very weak.
An object of the present invention is to provide a
25 compound which selectively antagonizes to gastrin receptors
without causing side effects attributed to the CCK-A
receptor antagonism and inhibits gastric acid secretion

in vivo and is useful for the treatment and prevention of



di seases of digestive organs, such as peptic ulcers, gastritis, reflux
esophagitis, and Zollinger-Ellison syndrone, and for the treatnent of
tumour originating in the gastrointestinal system and which al so
selectively 5 antagonizes to CCK-B receptors wthout causing side effects
attributed to the CCK-A receptor antagonismand is useful for the
treatment of1GEKsb8! akedi gesei¢@ Srddhd hanmpeld peptic uteatspl system
enhancenent and prol ongatTon of anal gesi a t hrough opi ate or

non- opi at e, gak¥wgihan pbranRSédeShayOiis 1GmnaojasngeraBlilibent reat ment and
prevention of synptons of psychotic disorders including anxiety and
pani ¢ di sor ggndrome, and 86ri thertwsh tientisef Wuroar brégspathegi $nof the
conpound. Di scl osure of the Invention 15 W have conduct ed
ext ensi ve i nhesigagairbansesoinal system pndodeadf adevckepeagivesll ective
gastrin receptor ant agoni st and a sel ective CCK-B receptor antagonist.
As a resBlt antadgoadieesotodCChal tréceptowe withmue caasing sige aéfpeved by a
conmpound represented by formula (1):

[err] att2Gbubkedr EbntREeCEK-A cprcerptns antagandsn anémisausefil al kyl
group, a lower al koxy group, a hydroxyl group, a nitro grough a
trifluoronetied teotrpeasmpphert aPRE+¥®lated dlisorgerscyr the 3gpghpre,

car boxyl group, a_mercapto group, or a substituted .
- 4- control system, énhancement and prolongation of analgesia

through opiate or non-opiate, induction of anesthesia or

10 analgesia, and the treatment and prevention of symptoms of
psychotic disorders including anxiety and panic disorder,
and an intermediate useful for the synthesis of the

compound.

Disclosure of the Invention

15 We have conducted extensive investigations for
the purpose of developing a selective gastrin receptor -
éntagonist and a selective CCK-B receptor antagonist.
As a result, we have found that the_above purpose can

be achieved by a compound represented by formula (I):

Q
X~-C-NHR;-
’
W LG o
R NS0 &

1

R

20 wherein R, represents a halogen atom, a lower alkyl group,
a lower alkoxy group, a hydroxyl group, a nitro group, a
trifluoromethyl group, a lower alkylthic group, an acyl

group, a carboxyl group, a mercapto group, or a substituted



or unsubstituted am no group; R err] represents a hydrogen atom a
substituted or unsubstituted | ower al kyl group, a substituted or
unsubstituted | ower al kenyl group, a substituted or unsubstituted

| ower al kynyl group, 5 a substituted or unsubstituted |ower al koxy group,
a substituted or unsubstituted acyl group, a substituted or

bst i d b d
et er ocycl | B gRBRPLoREEPEed b i ARy danSeptaees ® hgadstlogt ¢ uted
| ower al kyl g;gupa ggﬁgﬁhé?%%ﬁeﬁk(“hSﬁg%éfyﬂggﬁt&5“E9d35¥? €}§y$ group, a

subst it ut ed® uted ar rou of "a subs ed or
unsubsti tut ed 0, repl en atom

a substitut gdsglrjsﬁ?iggjggé %1(::% ower ﬁ%ll&’%olﬁ%%gﬁyg gi‘g‘lﬁggt ituted or
unsubst i t ut sd ?sxkég?ea& of ShB4LIAC ]l%vférr WiRyhgli gubeg heterocyclic
group, - Rlerr]R err], erein err], Rerr],
and R[erg] a“@hﬁgtgﬁﬁtgﬁ éPeuﬁéﬁﬁéﬁituted 13d@&ekgﬁbxye§§3u epresent a
hydrogen atom a substituted unsubstituted | ower yl group, a
substi t ut ed g0kupstitiB8HbEL ﬁ#é@ﬂsﬁwdf@d l@dngrgpr,aasubsktiuﬁedd or unsub-
20 stituted aryl group, a substituted or unsubstituted het erocyclic
group, a | oeer uakkbEyighesd, adyl agrols) idtitedubstitatednsubanstbted ani no
group; or Rerr] and R err] are taken together to, form

-(CH err]) [ etijuted hé€efecytliergidis erR, c€piresehys eardubgtitaresad k,
[err], and m each represent an integer of from1l to 8; and R[err]
represents o25uashpdtdgyatedt dawver alkx&wgrqupqﬂagﬁu&ﬂﬁ#tuxeénérY whi ch may
be the sane or different, each represent -CHerr]-, -NH or -O; and

n repreé@ntyn@nbsmﬁ@g@ﬂdo¢Y¢l©ﬁiEY%ogﬂOUEw Qi%ﬁ?%tltufed PRer eof , thus

havi ng reached the present invention. W hayv
-5- unsubstituted aryl group, or a substltuted or unsubstituted

heterocyclic group; R, represents a hydrogen atom,
a substituted or unsubstituted lower alkyl group,
a substituted or unsubstituted aryl group, a substituted

15 or unsubstituted heterocyclic group, -ORs, -SR;, oOr
-NR,R,, wherein R,, R;, and R,, which may be the same or
aifferent, each represent a hydrogen atom, a substituted
or unsubstituted lower alkyl group, a substituted or
unsubstituted cycloalkyl group, a substituted or unsub-

20 stituted aryligroup, a substituted or unsubstituted
heterocyclic group, a lower alkoxy group, or a substituted
or unsubsfituted amino group; or R, and R, are taken together
to, form ~(CH,),~ or -(CH,)NRs(CH,), -~ (wherein k, £, and m
each represent an integer of from 1 to 8; and R, represents

25 a hydrogen atom or a lower alkyl group): X and Y, which may
be the same or different, each represent -CH,-, -NH- or
-0-; and n represents an integer of from 0 to 4, or a salt

thereof, thus having reached the present invention. We have

BR 1



al so found that a conpound represented by formula (11):

[err] wherein R err], Rerr], and n are as defined above; and
Rlerr] represents a group represented by forrmula (I11):
[err] wherein R err] and R err] each represent a substituted or 5
unsubstituted | ower al kyl group, or a group represented by formula
(rv): [err] wherein Z represents a
subst i t ut edagsoufiouhdt that eal ¢owpound repdegnted Pyodprmula (and:a conpound
represented by fornula (V): NCRa
[err] 10 wherein Rlerr], Rerr], and n are as defined above, are
useful internediates for the synthesis OfPﬁQ@EﬁH@ﬁ represent ed by
formula (1). R 3 -6-

v N0 (1)

Ry

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

a group represented by formula (III):

OR
—CH,CH]

OR, (D)

wherein R,, and R,; each represent a substituted or
5 unsubstituted lower alkyl group,

or a group represented by formula {IV):

O

/N
—_ Z
CHZCH\O/ (IV)

wherein Z represents a substituted or unsubstituted lower

alkylene group,

and a compound represented by formula (V):

/NOR&

_ (V)
(R1) ",@;\[O

Rq

10 wherein R,, R,, and n are as defined above,
are useful intermediates for the synthesis of compound

represented by formula (I).



In the present invention, the term"I| ower alkyl group” denotes a

strai ght-chain or branched al kyl group having 1 to 6 carbon atons,

i ncluding a nethyl group, an et hyl group, a n-propyl group, an

i sopropyl group, a n-butyl 5 group, a sec-butyl group, a t-butyl group, a

pentyl group, and a hexyl group. The term "l ower al kenyl group"

denot es a straight-chain or branched al kenyl group having from?2 to

6 carbon atoms, inéPulNAgPEeseRYy|ingfesioman te VTl odpwer alRyl pyt enyl

group, a pentenyl group, and a hexenyl group. 10 The term"lower alkynyl

gr oup" neangrﬁuétrgﬁﬁﬁggﬁhéjﬁFEﬁlg t'°ﬁﬁ%héﬁé@”§PE9ﬁ9lag?%ﬂkgﬁ%HPng 2to 6

carbon atong, inclyding an et hynyl, group, a propynyl group, and a

but ynyl grgﬁﬁ?lng 1 ?ﬁestﬁ?ﬁPonﬁE¥%ﬁlHﬁg§*§ﬁ@@ba 88%%?%5989%?ra?%ht-chain

or branched _al kyl oxy aroup_hayjn 0 6 carhqn at y ed D1 0c] udi a
T I dh L L i R D

rggh¥goxyogﬁbu u - iy gr o] a - bu r a
butyl ofy SFousr s BB OHEN ol e-buryy” iR BB SR T

"acyl group’s.gndi (ﬁ?% or t LAY dr om a
substit ut ed agrd gzg‘agﬁiuggﬁl?ht Z%Eéa)tl y m gr%j{)é,xaglz(%gg?i ?g?g% o‘?&?&@é
unsubstit ut @d gtraighYbndiRUBr Brantisdd diieshydr P RELLHE C8réh kXY 9r oup,
a substituted or unsubstituted am no group, etc., including an

al kyl carbony c@akpdB, atb&b, agn8ludbeyd V4 <BIr8HD grduY,0RN0AY Lyl gro@poup, a
pi val oyl group, and a cycl ohexanecarbonyl group; 25 and an aryl carbonyl

group, suchaadurehglzgybufl odppertenyl dwmply h@dd @ tegeapdl grdaepuoyl group.
The term "aryl group" means an aromati c hydrocarbon with one hydrogen
atom r edveChe termhéileweomalBysil agraupheredngraogtradghtlghagnoop, a xylyl
" branched alkynyl group having 2 to 6 carbon atoms, including
an ethynyl group, a propynyl group, and a butynyl group.
The term "lower alkoxy group"” denotes a straight-chain
or branched alkyloxy group having 1 to 6 carbon atoms,
15 including a methyloxy group, an ethyloxy group, a n-
propyloxy group, an isopropyloxy group, a n-butyloxy group,
a sec~-butyloxy group, a t-butyloxy group, a pentyloxy group,
and a hexyloxy group. The term "acyl group” indicates a
carbonyl group attaching é hydrogen atom, a substituted or
¥ 20 unsubstituted alkyl group, a substituted or unsubstituted
aryl group, a substituted or unsubstituted alkoxy group,
a substituted or unsubstituted amino group, etc., including
an alkylcarbonyl group, such as an acetyl group, & propionyl
group, a pivaloyl group, and a cyclohexanecarbonyl group:;
25 -and an arylcarbonyl group, such as a benzoyl group, a
naphthoyl group and a toluoyl group. The term "aryl group"

means an aromatic hydrocarbon with one hydrogen atom removed

therefrom, such as a phenyl group, a tolyl group, a xylyl

==
2.



group, a bi phenyl group, a naphthyl group, an anthryl group, or a

phenant hryl group. The term "al kyl ene group” denotes a straight-chain

or branched al kyl ene group having 1 to 6 carbon atons, including a

nmet hyl ene group, an ethylene 5 group, a propylene group, a butyl ene group,

a pentyl ene group, and a hexyl ene group. The tern1"cyc|oa|ky| gr oup”

denotes a cgcllc saturated hydrocarbon roug havi n 8 carbon
SanePnrbEh

atoms, such9&QUB ¥ BEBBLt GFOuP, a’br%‘ﬁ‘ryal Fd%pent yI
eyl oal ﬁyfy%g%ewﬁaqm@a@' oy a ??Pﬁw S5m0l RS Brpur SRR, o The
e Brawgﬁoéiaiﬁ 302’%? Rrgpsd 8150h i AEPUR BTS¢ 0 A

bensyl o Ougaﬁﬁ"ﬁ %hgli roup "%é.ané}‘%%r gﬁg}%”ﬁ}-gé{#h%&%h¥ﬂéqe e a

benzyl grou erre
"het er ocycl ou tiC y f§¥b Vi ng at
| east oﬁ% hg?eg ?dﬁgﬁgﬁﬁﬁﬁgéﬁ&ﬂgﬁrld;ﬁ%&géﬁg §%eg?'aéfgﬁﬂ ﬁgﬁp, a
thi enyl- gr °YPouBr éH&d@ZI?é%h&{é)‘&boup TRePYEAAI MY cB6QLIBy D groudyr | i dyl
group. The B [ tuent I ncl udes "a hal ogen atonm} a | ower aIkyI group, a

cycl oal kyl  genot8&O4Pe @I&@ryaltx&r@déa Yy dieeaekivh ?f@up , hawied kKoxgo gr oup,
an aryl oxy group, an ¥ky|th|o group, a heterocyclic group, a fornyl

group (whichb sa¥bER BEGRSCIAEIdd Arty@lipdlbpyl groebs. a, cpalebkygar bonyl
group, an aryl carbonyl group, 25 a carboxyl group, an al koxycarbonyl

group, a sufsbupyt &dcyclopaityhgdisip i i eycdoheaydr gupypaor i @i cwclpoup, a
t hi oacet al group, a nitro group, a nitrile group, and a
trifluol@nehbptyl grogpoupThe substituted cycloalkyl group includes
a menthyl group and an adamantyl group. The term "aralkyl
group" denotes a lower alkyl group substituted with an aryl
group, such as a benzyl group, a diphenylmethyl group,
a trityl group, a phenethyl group or a naphthylmethyl group,
15 with a benzyl éroup or phenethyl group being preferred. The
term "heterocyclic group" means an aromatic heterocyclic
group having at least one hetero atom, such as a pyridyl
group, a furyl group, a thienyl group, an imidazolyl group,
a pyrazinyl group or a pyrimidyl group. The substituent
20 includes a halogen atom, a lower alkylfgrouﬁ, a cycloalkyl
group, an aryl group, a hydroxyl group, an alkoxy group,
an aryloxf group, an alkylthio group, a heterocyclic group,
a formyl group {which may be protected with an acetal,
etc.), an alkylcarbonyl group, an arylcarbonyl group,
25 a carboxyl group, an alkoxycarbonyl group, a substituted
or unsubstituted amino group, an imino group, a thioacetal
group, a nitro group, a nitrile group, and a trifluoromethyl

_group.

B



Rlerr] is preferably a | ower al kyl group or nil (n=0), still

preferably nil (n=0). R2 is preferably an al koxy-substituted

| ower al kyl group, still preferably a | ower alkyl group having 5 two
al koxy groups or an -0 Z-0- group (wherein Z represents a substituted
or unsubstituted | ower al kylene group) on one carbon atomthereof. A
2, 2-di et hoxyet hyl group IS artlcularli preferred. R3 is
preferably a subst iLKQHPnﬁfQH§§&ESPI#9W@H atloy hr §FOUR R Mgk i(N=Cdref er abl y

a phenyl group_substituted w a lower al kyl group or a | ower al koxy
group. A ph&frkil gPEBSerableﬁb%t§QTREﬂ with a methyl group or a nethoxy

INRLorrTREerr n e h BRRERtReAr sikaky srpreL EERd 1R Sen at om
g B HELL At BN 5%0 Phatiyn o @
e Lo potl ol Rigoohs an SUPLS] A ShRkALS, 2 Bygtgnen.glom
Nop T A e A é‘%’lﬁﬂt@ﬁﬂﬁéﬁg? i arino
gr?gpp?;feragp—gth§HyE%§@nehg£QHP CI op tho 1ﬁ€agﬁggﬁgggﬁ%§ oyktornula
() or sallparticuiBeigobrakerecacd are (+) - compounds.

R, is preferably a substituted or unsubstituted

10 aryl group, still preferably a phenyl group substituted with
a lower alkyl group or a lower alkoxy group. A phenyl group
substituted with a methyl group or a methoxy group is
particularly preferred.

R, is preferably -NR,R, in which one of R, and R,

15 is a hydrogen atom with the other being a substituted or
unsubstituted aryl group or a substituted or unsubstituted
heterocyclic group, still preferably -NR(R; in which one of
R, and R, is a hydrogen atom with the other being a phenyl
group substituted with a lower alkyl group, a lower alkoxy

20 group or a substituted or unsubstituted amino group,
particularly a phenyl group substituted with a methyl

| group or an N,N-dimethylamino group.
X is preferably -NH-.
Y is preferably -CH,-.
25 Of optically active compounds of formula (I) or salts

thereof preferred are (+)-compounds.



The conpounds of the present invention are novel conpounds whi ch have
not been reported in any literature and can be synthesized, for
exanpl e, as foll ows. Reaction Route 1

[err]

(3) (2) Aci d
5 wherein Rerr], meetbhpoaffsnNofr €héSp@déne di mhaveiorRlatfer hoveflr esent s
a lower al kyl group; R err] represents a substituted or unsubsti t ut ed

| over al kyl c@m@diand® snbehi heyednét been URspbistdd Llirﬁ(hriyowﬁrteaialtﬁm'yal agdoup,
a substituted or
can be synthesized, for example, as follows.

Reaction Route 1:

o

(RO”'E::[;:Eb
acid !
c:H(oR12 / (1) \iase
R,OH
OR,,
(R1)n‘©rth 12 (1)n NSO

0 o
4 R (3

(2) \ Acid
Base CH{OR43)3

RpX OR,, Ry,OH
OR;,

[\ll O

R, (4)

R)n

Lewis acid
RsNHCONHZ

NHCONHR,
NHCONHR,

Nie
Ra

(R)

(5)

5 wherein R,, R;, and n are as defined above; R,, represents
a lower alkyl group: R', represents a substituted or
unsubstituted lower alkyl group, a substituted or

unsubstituted lower alkenyl group, a substituted or

- 10 -



unsubstituted | ower al kynyl group, a substituted or wunsubstituted aryl
group, or a substituted or unsubstituted heterocyclic group; and X
represents a hal ogen atomor a trifluoromethanesul fonyl oxy group.

Reaction Route 2: [err] wherein R err],
R[err], Rerr], X, and n are as defined above; and Rlerr] represents a

{grfi al kyl Husbti tutddeaewe?N afRYh$1 3group, a substituted or

unsubstituted aryl group, or a substituted or unsubstituted
heterocyclic group; and X represents a halogen atom or

a trifluoromethanesulfonyloxy group.

R

H

5 Reaction Route 2:

Base
BICH,CO,R,,

" CH,coR,,
Ry. CH,CO,R 4

° o

N
H
Base
RyX
) r@f_,ll\: OO
N"S0
R, (8)

Base

H,0

CH,CO,H
A, CH,CO,H

Condensation RaNFg

CH,CONHR,
@A) CH,CONHR,

NS0
R, £10)

- 11 -



wherein Rerr], RJ[err], Rerr], Rerr], and n are as defined above; 5
R represents a |lower al kyl group; and R err] represents

- 12 - a substituted or unsubstituted | ower alkyl group, a
substituted or unsubstituted cycl oal kyl group, a substituted or
unsubstituted aryl group, or a substituted or unsubstituted heterocyclic
group. 5 Repelredm ROULR 4' R, X, and n are as defilh®4 hpove: ang

1) H2 2) R3NCO

R;; represents a lower alkyl group.

Reaction Route 3:

OH

CH,CONHR,
(Ry) N

, 12
B (12)

W R“NCO_
Acid or Base

OCONHR, 4
| CH,CONHR,
Ry g
N (13)
R,

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

5 R' represents a lower alkyl group; and R,, represents

- 12 -



- 13 - wherein Rerr], RJ[err], Rerr], Rerr], and n are as

defi ned above; and R err] and R err], which may be the sane or

different, each represent a hydrogen atom a substituted or

unsubstituted | ower al kyl group, a substituted or unsubstituted

cycl oal kyl group, 5 a substituted or unsubstituted aryl group, a

substi t ut ed adrsubstitutBd D LnbeBshetatadylover gaIky, ¢rdupyer al koxy group,

or a substituted or unsubstituted am no group; or R err] and R err]

are taken tagetdbertiituted or (Adubstliriieed] eyoloalkyCHjmoug, )[err] NRlerr](

CHerr] )[err]- , wherein k, [err], and m each represent an integer of

froml to 1 sWystEniitdedens unspbessentsed Ayylogeoumt cow c substvigrutady |
roup.

J P or unsubstituted heterocyclic group.

5 Reaction Route 4:

o HaNOH NoH
Base . =
H
(1) (14)
1) H;
2) RyNCO
NHCONHR, _ NHCONHR,
(R1)n_—-—E/ H CHZCOZR13 _ (R,) n,—@\_/g
N NSO Base X N0
' BrCH,CO,R K
H (16) 2VY>oilyg (15)
Base
H,0
1
NHCONHR,
@)L CH,CO,H
f\'J O [N
(17) H
1) Base R'zBr
. 2) amidation RisRisNH
Base
R,Br
Y
NHCONHR, NHCCgf‘égZaR- o
CH,CO,H_ _ - = 2 15P4s
Ry ’@__L 2v-27 g R NH(Bi)n !
1/n N’ko 15716 x f\.l/ko
;':;2 Amidation R,
{18) (19)

- 13 -



[err]

10

Reacti on Route 5:

wherein R,, R’',, R;, R;;, and n are as defined above; and Ry
and R,;, which may be the same or different, each represent
a hydrogen atom, a substituted or unsubstituted lower alkyl
group, a substituted or unsubstituted cycloalkyl group,

a substituted or unsubstituted aryl group, a substituted or
unsubstituted heterocyclic group, a lower alkoxy group, or
a substituted or unsubstituted amino group; or R;s; and Ry,
are taken together to form -(CH,),- or -(CH;) NRs(CH;),~,
wherein k, 2, and m each represent an integer of from 1 to

8; and R, represents a hydrogen atom or a lower alkyl group.

- 14 -



- 15 - wherein Rerr], RJerr], Rerr], Rerr], Rerr],

Rl err], and n are as defined above; and Rl err] preferably represents a
substituted or unsubstituted | ower al kyl group, still preferably a
substituted or unsubstituted nethyl group, nost preferably a mnethyl
gr oup 5 or a benzyl group. Reaction Route 6:
[err] Reaction Route 5: '

O

Ry) n’(}[—i
NSO
Base / ;
H,NOR / (1) VZB’

T
o2}
m
0
[11]

NORa /o
= R
N~ "0 L
H Ra
Base H,NCH
R,Br
1 Base
T
NORa /NOH
= (Ry) (22)
(R1)n—"‘"‘ | 24 101@1
V‘Nio 1) o
R, . 2
2
1) Hy 1) H,
2 RNCO | 2) R;NCO
NHCONHR;, wﬁg?ﬁgﬁ%
>
(R1)n/©\__1 Rt I L2 2%
N“TO (23) N0 (24)
R, Base ﬁ%
BrCH,CO,R,5
Base Base
BrCH,CONR sR;g H,0
(25) !
NHCONHR, Jrooms
2 CH,CONR,sRys R ’@—I €0,
(R1)n/\ o n N O
N s
R, (19)  RysRygNH Rz (18)
amidatio:

- 15 -



wherein Rerr], Rerr], Rerr], Rerr], and n are as defi ned above;

Rl err] represents a |l ower al kyl group; R err] represents a | ower al kyl
group or a |lower hydroxyal kyl group; Rerr] and R err] each 10 represent a
| ower al kyl group, or they are taken together to

- 16 - forman al kyl ene group; Rlerr] represents a | ower alkyl
group owhariedneR; NER ‘GapRpalKy) Ricpupy,, Rimed ri arel &4 elafinesl aboser;esent
a lower al kyl group, or they are taken together to form an al kyl ene
group; and Rngr R preifdiahlyl readesesmsesestibati buked abkyins\Bosicnptedr t hey
are taken together to forman al kyl ene group. Reaction Route 7:

[err] lower alkyl group, still preferably a substituted or

unsubstituted methyl group, most preferably a methyl group
5 or a benzyl group.

Reaction Route 6:

NHCONHR, NHCONHR3
. CH,CON
NSNS0 — N“7O SRy,
! R Acig CH CH
(30) 25
] Acid
Acid
H,0 R,;0H
NHCONHR, NHCONHR
= R,:R
(RT)n/@[_thHZCON 15716 (R1)n@ICH LCONR,<R6
N”~O N”~0 ,OR,,
CH,CHO Acid CH CH
(27) ? R,,OH " “oR,
(28)
RyghyoNH
‘Reducing Agent
NHCONHR,
@Ry, —L ] CH,CONR,sR;g
N”~0
CH,CH,NR, R,
(29)

wherein R,, R,, R,s, R,;, and n are as defined above;
R, represents a lower alkyl group; R,; represents a lower
alkyl group or a lower hydroxyalkyl group; R,, and R,, each

10 represent a lower alkyl group, or they are taken together to

- 16 -



- 17 - wherein Rerr], RJerr], Rerr], Rerr], Rerr], and n are
as defined above; R' represents a |ower alkyl group, a primry am no
group, a secondary am no group or an al koxy group; and Rlerr]* represents
an optically active group. Reaction Route 8: [err]

form an alkylend group; R,, represents a lower alkyl group

or a lower mercaptoalkyl group; R,, and R;; each represent

a lower alkyl group, or they are taken together to form an

alkylene group; and R,, and R,; each represent a lower alkyl

5 group, or they are taken together to form an alkylene group.

Reaction Route 7:

NHCONHR,

) "’QN—LO

& (23)

R"Li
BrCH,CO,R,,"

1

NHCONHR

Ay L CH,CO,R,,"
1L O
NSO

& (31)

Base
H,0

NHCONHR

CH,CO.H
(R1)n,.©:— 2CO,

RstWNH
Amidation

or {}-(18)

NHCONHR,

(R )n@LCHZCON&sRm

(+} oxr ()-(19)
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wherein R err], RJ[err], and n are as defined above. Di urea
derivative (5) can be prepared by substitution reaction between the acetal
noi ety of acetal internediate (4) and an urea derivative as shown in
Reaction Route 1. Internediate (4) can be prepared by two
reactions, i.e. al kyl ati on and acetal formation, whichever may
precede, as whereigh&n Rh,,R®actRgn Routend. n are as defimed alatén
derivative which can be used as 5 a starting material in this process is
a known conpbueRFfgents aj dowermeilyhl gyounaid abtieany eainsagddoure
synt hesi zed in a conventional manner. Various urea derivatives are
al so cAMRERANGSTY APAPPaBFEUBr OF afl cRLKIXY EauRt el Fed i n a
conventi onal rmanner gh Fbteroc clic Chem, Vol. 19, 10 p. 1453 (1982)).
The prepar at5HRF ek P@a°&§#F§ %Yv%CFSYQCQEPuP preferably be carried out
as follogs | sat.i,n derbyatlve (1) is dissolved or suspended in an
veri8action Route 8:,

inert so e 8 ry NN-di nmet hyl formam de, dry di net hyl

sul foxide or dry 15 tetrahydrofura S a requi site anount of a base,

such as a metal hydride ofRy aI!OX|de p(3dher abl y sodi um hydri de
or potassiumt-butoxide, is added th Nat a tenperature in the
range fromice-cooling to roomtenperaturle. After stirring the mxture
for a while at a tenperature-in the 20 range fromice-cooling to room
tenperature, an equi nol ar anount pr a g%gght excess, with respect to
isatin derivative (1), of a halldF déd thereto, foll owed by
stirring

1 NaCIO

Cl
(R)n—4£::[7ji;
‘ o o B4

1 1) NaOH
2) HClI

-0
e I X
N7~0 (3)
R,'

wherein R,, R',, and n are as defined above.
Diurea derivative (5) can be prepared by substitution
reaction between the acetal moiety of acetal intermediate

(4) and an urea derivative as shown in Reaction Route 1.

- 18 -



for 1 to 15 hours at roomtenperature or under heating. After
conpletion of the reaction, the solvent is renoved by 25 evaporation under

reduced pressure. Water is added to the residue, and the mxture is
extracted with an appropriate sol vent, such as chl orof orm or ethyl
acetate, dried, and concentrated under reduced pressure. The resulting
crude . product is Eurified by a proper nethod to obtain N
substi t ut ed JRtTMedipte (4) can be prmpared by Lo trRastionsyi d-€3) and an
adequat e amount of an appropriate trialkyl orthoformate are dissolved
5 or suspendEFYIRYHPH R ECRARE APEBABLOD andhiGhelRyy MRYe Precedgupdst of an
acid catal yst, for, exanple, p-toluenesulfonic aci d nonohydr at e,

canphor sul f GGt ReacdepuRPE e d, is added thereto, followed by

heating for 4 to 4%,hours The reaction mxture is

. ,th stirrjng.
concent rat ed under @ﬁ)ﬁ%95%9e85%5¥§§3Y§f&éﬂght%Pﬁrﬁ?rﬂﬁﬁQjﬁé i s added a
b , f nl e, t | h o] t
ol Towed Sy St TRarins matiiiad 38 BASOHRo8e8s e ¥ UBeR SBnBaIREC rpa. ¢ o1
t hyl t ext ' | . ; . d d
ressur e, T CommetE RIS Sre 3aBLL e A08n enct HYME ARSI ST CC

met hod to obf Gidhventidieal ?Jaggx@tr‘?r nvgi'i@éﬁs(%}%a derivatives %‘ﬁ:%e%ﬂ@bi vely,

acetal internediate (4) can obt al ne y conducting the

above- ment i Gisikind 61 J183€ @3 able or chRVEASELPI I ayritHesi édd it er nedi at e
(2) shown in Reaction 20 Route 1. This process is preferred in case

where the a cdbafitiPhalomasneirnegl ZhBgePbEWESid e, | 3R1.N163) requires
heat i ng. An excess, with reference to acetal internediate
(4), préeferpblydss t@sB2mwl., per nol of acetal internediate
The preparation of diurea derivative (5) can
preferably be carried out as follows. Isatin derivative
(1) is dissolved or suspended in an inert solvent, such as
dry N,N-dimethylformamide, dry dimethyl sulfoxide or dry
15 tetrahydrofuran, and a requisite amount of a base, such as a
metal hydride or a metal alkoxide, preferably sodium hydride
or potassium t-butoxide, is added thereto at a temperature
in the range from ice-cooling to room temperature. After
stirring the mixture for a while at a temperature in the
20 range from ice-cooling to room temperature, an equimolar
amount or a slight excess, with respect to isatin derivative
(1), of a halide is added thereto, followed by stirring
for 1 to 15 hours at room temperature or under heating.
After completion of the reaction, the solvent is removed by
25 evaporation under reduced pressure. Water is added to the
residue, and the mixture is extracted with an appropriate
solvent, such as chloroform or ethyl acetate, dried, and

concentrated under reduced pressure. The resulting crude

- 19 -



25 (4), of a Lew s acid, such as anhydrous al um num chl ori de, bor on

trifluoride ethyl etherate, titaniumtetrachl oride, tin tetrachl oride,
magnesi um broni de ethyl etherate, or zinc brom de, preferably
anhydrous al um num chloride, is - 20 -

di ssolved in an inert solvent, such as dry tetrahydrofuran,
dichloronethanﬁ, toluene f{ﬁéﬁﬁ&dloxane preferably dr Z

t et r ahydr of BERAUCFo1FHBUED & PTAREF Mefoeds tpvebyain N- solution of
acetal internedia ry trahydrofuran 5 etc. and an urea
derivative Fﬁg§§&%§§gép+§?5£%bq an amount of 2 nol per nol of

acetal internedi at I\n t?e range frgnllce cool i ng

to room tenpe?géﬂreN ?%F$%h&ﬁf%§?ﬂ qu 390?“ BB 8 REUFs with

e 1 .
ol vent . suchosatopRy fnaglpivet 1l STk HisA0RREEE Bra LOLORE |
the mxtyreogsmgﬁse&ﬂ iR 38 Soropriadl AT GRACEA' habgdatader

reduced pressure S puri y a proper

di ur ea aq‘%lhh\éablfvgn( 2%id néé?al%e .. £d3 ARAB1der ipLabhuBnbdi s6R1:Pe

prepared by di al kyl atio position of gbnner0|a 'y avail abl e
2-oxindole @@kg h@hbﬁy\egaéx ab i iedr AN nid & ckaPey udRuric acial | oned by

conversion of ester to amde as 1llustrated in Reaction Route 2. 20
The prepar atiisondabdadich8ideoferbybdwe® Kyl Hestdhg for Ar ebeuabhyube carried
out as follows. 2-Oxindole (6) I's dissolved in an inert solvent, such

as dry di metdiypih stirrsngf oxrthe, redytdboiN-nlisoridey [ifso concederatedr ynder
t et rahydr of ur an,
10 reduced pressure, and to the residue is added a base,
for example, saturated agueous sodium hydrogencarbonate,
followed by extraction with an appropriate solvent, such
as chloroform or ethyl acetate. The extract is dried and
concentrated under reduced pressure. The resulting crude
15 product is purified by an appropriate method to obtain
acetal intermediate (4).

Alternatively, acetal intermediate (4) can be
obtained by conducting the above-mentioned two reactions in
reverse oxrder, i.e., via intermediate (2) shown in Reaction

20 Route 1. This process is preferred in case'where the
reaction for synthesizing N-substituted isatin (3) requires
heating.

An excess, with reference to acetal interﬁediate
(4), preferably 2 toc 3 mol, per mol of acetal intermediate

25 (4), of a Lewis acid, such as anhydrous aluminum chloride,
boron trifluoride ethyl etherate, titanium tetrachloride,

tin tetrachloride, magnesium bromide ethyl etherate, or

zinc bromide, preferably anhydrous aluminum chloride, is

- 20 -



preferably dry dinmethyl sulfoxide, and a solution of 25 an equinol ar
anount of a base, such as a netal hydride or a netal alkoxide,

pref erably sodi um hydride or potassium t-butoxi de, in dry dinethyl
sul foxide is added thereto at a tenperature in the range from

I ce-cooling to room - 21 -

tenperature, followed by stirring at a tenperature in the range from
i ce- cool i ng 4i&sPdyrdt énpanalnest feplernier fuch as gryytesrapydsgivpsnar
anount of an appropriate bronpacetic ester with reference to (6) is
t hen added pzomeshpagedtoleeng, 7 (drndinaxansenPrefsEraLEr €Y or

several tens of m nutes. To the reaction mxture are further added an
oquimol ar  ESTEREROEEFaPhe TAnEND SOl ULON AF e RORe . SHOSRSSLPHEI &r
amount of the _same brqnpacetjc,ester as used above at .the anme

t enper at ur e SFHHIReQ b§c§§? r?ﬂﬁegﬁeﬁaﬁﬁﬁt %%é?h@ﬁ?étef63h¥8F°§863?3| tens

of ninutgs. After .conpl eti reaction ter.is,added to the
a

£
resi due, ~ n@® e Nl greéogefévégfy%&réaeﬁi% 'aﬁrfgﬁfsﬁﬁ’a%& sol vent
such s 01 e lanouns. 818 nolNBePXhoR%e | Sodkdd A eanGRR! (ahed under

reduced pressure.  Since thé resulting ¢ contai'ns a 1- 15

substi t ut ed ety ValpUathikel SnPURL! &G 0Ye Ao ARRICABISMY to oomsUCh as

silica gel colum chromatography, to g

3, 3 bi s(al KQuipAaeILIe el Yh buBHob} mdaenfy (#r ANkl B3rdurs with

tris(al koxycarbonyl net hyl )i ndol i n-2- one.

3, 3- Bi s(al kayeagaripegny| metby bbﬁﬁ@éﬁﬂoﬂ-@ﬂetxﬁg)ree&iiosg,diaﬁzs@FPedpgﬁgte
suspended in an inert solvent, such as dry N, N-di net hyl formam de, dry
di met hyllosuldmyarie @oléent, sucheasabylyDfacetatends dddd ot €hanmount of a

base, such as a metal hydride or a netal al koxide, preferably sodium
hydri de reaction mixture, and the mixture is washed with water,
dried, and concentrated under reduced pressure. The
residue is purified by a proper method to obtain diurea
derivative (5).

15 Diamide derivative (10) can be prepared by
dialkylation of the 3-position of commercially available
2-oxindole (6), followed by alkylation of the l-position,
followed by conversion of ester to amide as illustrated in
Reaction Route 2.

20 The preparation of diamide derivative (10) can
preferably be carried out as follows. 2-Oxindole (6)
is dissolved in an inert solvent, such as dry dimethyl
sulfoxide, dry N,N-dimethylformamide or dry tetrahydrofuran,
preferably dry dimethyl sulfoxide, and a solution of

25 'an equimolar amount of a base, such as a metal hydride
or a metal alkoxide, preferably sodium hydride or potassium
t-butoxide, in dry dimethyl sulfoxide is added thereto

at a temperature in the range from ice-cooling to room

- 21 -



or potassiumt-butoxide, is added thereto at a tenperature 25 in the
range fromice-cooling to roomtenperature, followed by stirring for
several mnutes at a tenperature in the range fromice-cooling to room
tenperature. An equi nol ar anount or a slight excess, with respect to
(7), of an - 22-

appropriate halide is added thereto, followed by stirring , for 1 to 15
hours at rodtAMPEHFEUXEur E0dLOHRAdERY hebiThing at ‘a Afempergdnpretifon of the
reaction, the solvent is renoved b! evapor ati on under_ reduced
pressure. Langgg fEam; SCPRECOEIRG she|eoom emaer aRurey £6Ti §e¥RFRACt ed
with an app%ﬂgﬁhgte soLveﬂt, such azﬁghloroforn1qr et hyl acetate,
dried, and ESceAPr BEEGTOHTE SPRURE R e SRATOPTIRE S BEAMPRAGTLFUde
product may ' Lfied by a proper _nethod to obtain
l-substituté%ﬁfﬁj%B%%S%§FE5§683r%%n@?%@i%nﬁ5?91 ed Fhgretos pfpatogrdpe
used in the agilon.\w rt her purification

1 Sibst | Pt &Y FTaih, PEOhbR shD O une' 1ok Gquerar” tens! £2 nifees.

di ssol ved i @ I L, f 1 SCi b ] ter. . h..as et hano
or net hanol , ﬁr%%a\é%ggggghsﬁ%g%%ﬂg‘o%ﬁé 1%?\.2#“%1%3 éa‘rdate %qg%glégg?rbase, such
as pot assi urgul@oxisden spgian by, i Sium. nate, is
added thereto at rgoﬁ]a?gnpergﬁjre‘?éﬁlﬁmﬁj ag@t% [ ?ﬁfpﬁg‘g?g? 1to 24
hours at  amoud@Moife RABI 8bHE CHPEMEEERE1de {d1d a ilsly GBBRLEREORKR! the
reaction, the reaction mxture is concentrated under reduced 20 pressure.
The concent rszime itemgetatureyd FOLVGHEd WPEMASING at rodnt ReAPe2BRLLR! i At €

organi ¢ solvent, such as chloroform The aqueous | ayer I.s acidified
with anl@ci dore sgverdll hpdsoef minutes. After completion of the
reaction, water is added to the residue, and the mixture
is extracted with én appropriate solvent, such as diethyl
ether. The extract is dried and concentrated under reduced
pressure. Since the resulting crude product contains a 1-
15 substituted derivative, it is purified by a proper method,
such as silica gel column chromatography, to give both
3,3-bis(alkoxycarboﬁylmethyl)indolin-z-one (7) and 1,3,3-
tris(alkoxycarbonylmethyl)indolin-2-one.
3,3-Bis(alkoxycarbonylmethyl )indolin-2-one (7)
20 is dissolved or suspended in“an inert solvent, such as
dry N,N-dimethylformamide, dry dimethyl sulfoxi&e or dry
tetrahydrofuran, and a requisite amount of a base, such as a
- metal hydride or a metal alkoxide, preferably sodium hydride
or potassium t-butoxide, is added thereto at a temperature
25 in the range from ice-coeling to room temperature, followed
by stirring for several minutes at a temperature in the
range from ice-cooling to room temperature. An equimolar

amount or a slight excess, with respect to (7), of an

- 22 -



chloric acid and then extracted with an appropriate organic sol vent ,
such as ethyl acetate, to obtain 1-substituted 25

3, 3- bi s(hydroxycar bonyl net hyl )i ndol i n-2-one (9). The crude product as
obtai ned may be used in the subsequent reaction ei ther w thout
purification or after being purified by an appropriate nethod.

- 23 - . .. 1-Substituted 3,3-bis£h%drox ca%ﬁ%p,l-
met hyl )i ndorPHIQPBhE‘C% 9‘7?%‘1%013‘%/@}45? ez tmi JeldO ed #/“r? ?

: . Vet oy F |
gttty R SR RN A S R (T S
oo e shBeSAELn GG it Sl pol L i o
or opyl ) car bESRPRTAE- R oFadhy orfiied Bredstlatie HpBHECDs aded o the |
agent . SYDSCAUGRLLY. afla! nd HPAtde s extrdMAORARANAA! LHOZGLA

: e
4-di met hyl am nopyridrne as an activating agent an nol of an

am ne, eachgBgtelRl such 85 &foR ol Vrelealbhy addedrbheasias alag@om

t enper at ur e. The mxture is stirred at foomtenperature for 6 to 15

24 hours. Teohb8nteaebdoindbx!téducdd d1¥sAFeQbt #hBedesultiNg GhidE
concentration under reduced pressure, is added di lute hydrochloric

aci d. The ppeduatti fagxbeasiellemiplirified BY apProperanethbgatio Colsvament ,
and the organic layer is washed with an appropri ate base, such as
sat ur at ed aqueabstiZOtaads ys+bysif agjencardxbmiydmethiyed indollinedeeme r at ed.
The concentrate is purified by an appropriate method to obtain
di am del@omiBundr( b8) used in the subsequent reaction without further
purification.
1-Substituted 3,3-bis(alkoxycarbonylmethyl)indolin-
2-one (8) is dissolved in a solvent uniformly miscible with
water, such as ethanol or methanol, and an agueous solution
i5 .of a moderately excess base, such as potassium hydroxide,
sodium hydroxide or potassium carbonate, is added thereto at
room temperature, followed by stirring for 1 to 24 hours at
room temperature or under heating. . After completion of the
reaction, the reaction mixture is concentrated under reduced
20 pressure. The concentrate is dissolved in water and washed
with an appropriate organic solvent, such as chloroform.
The aqueous layer is acidified with an acid, e.g., 2N hydro-
chloric acid and then extracted with an appropriate oxganic
solvent, such as ethyl acetate, to obtain 1l-substituted
25 3,3-bis(hydroxycarbonylmethyl)indolin-2-one (9). The crude
product as obtained may be used in the subsequent reaction
either without purification or after being purified by

an appropriate method.
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As shown in Reaction Route 3, nonocarbanmate (13) can be prepared by
Al dol reaction of Nsubstituted isatin 25 derivative (3) as a starting

mat erial, conversion of the reaction product to an am de conpound, and
reaction of the resulting tertiary alcohol (12) with an isocyanate
usi ng a catal yst. - 24 -

Th ti f deri ' 13 f bly b
R FL S T R R e P
db 1,1 | it hi I f d I, ne, h
P <P 1Y R s RLUTAR 06148 commBSSETTN BRAE. 2U°D 25 e
t t ' | ti | t ' Qi d
oL ot SR, g b ELhn? AN It B iRt o2
et her Yorflohxfl Q181 BOE" SkaRbYe Iry daldaaial 4 a0, by stirring
n a ow tenp

under a nitrog Sphere at a erature tor séveral 10 m nutes.

To the 1 eSulidihydkicARnsAl b eyl 51AdSeth-2-ond (3)Mls Blislosylati tuted

isatin (3) per nol of “the [ enolate at a l'ow tenperature,

fol lowed by i3 idr literd sd1vBWt, suchedPedd) W NIDmeeNeF3rmbAR8c0brM NUt €5,
and the reaction m xture 1's poured into water to quench the reaction.
The 15 r ea@@icHlocaritblaneS GxHr acted4 WidlesN pad mAY ioFt € 991, gaki C

solvent, and the extract is dried and concentrated to obtain ester

I nt er medi at &i(cyllohBxyd carbedipnode cor (14 th-Hq 3-dimetdhgd aminbhe
subsequent reaction either w thout purification or -after purification
by a proper pmugydd.card@diimide hpdraohheride dis swdedd theratsokbeent gi vi ng
no adverse influence to the reaction, such as dry tetrahydro-

10 a condensing agent. Subsequently, 0 to 4 mol of 1-
hydroxybenzotriazole or 4-dimethylaminopyridine as an
activating agent and 2 to 4 mol of an amine, each per mol
of (9) are preferably added thereto at room temperature.
The mixture is stirred at room temperature for 6 to

15 24 hours. To the reaction mixture, either as obtained
or after concentration under reduced pressure, is added
ailute hydrochloric acid. The product is extracted with
an appropriate organic solvent, and the organic layer is
washed with an appropriate base, such as saturated aqueous

20 sodium hydrogencarbonate, dried, and concentrated. The
concentrate is purified by an appropriate method to obtain
diamide compound (10).

As shown in Reaction Route 3, monocarbamate (13}
can be prepared by Aldol reaction of N-substituted isatin

25 derivative (3) as a starting material, conversion of the
reaction product to an amide compound, and reaction of the
resulting tertiary alcohol (12) with an isocyanate using

a catalyst.
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furan, dry diethyl ether or dry dioxane, preferably dry

t et rahydr of uran, and an equi nol ar anount of an al kyl lithium
preferably n-butyl lithium is added to the 25 solution under a nitrogen
atnosphere at a | ow tenperature, followed by stirring at a | ow
tenperature for several m nutes. To the resulting solution is added
0.5 nol of ester internediate (11) per nol of the am ne, and the

- 25 - Thenprepaeationtof manpagarhanghe: daptvative (b3) searr al
tens of m nutes. The reaction mxture is poured into water to

quench the PESEEFBRLYaRE FRAETHRORRY 3% SYRI T edAWlfLﬁhwm e*a‘al%‘b%r%r. ate
organic solvent. The extract is drled and 5 concentrgg P
concent r at e 8s 8GALLFi BALRY é?p?f&ﬁﬁre by Mo o LdbhirR 5 Pt 8

i nt er medi at e er nedi.at e

i socyanate S gm”@(i‘?‘?ﬁ'oB’r‘h’ﬂnﬁres"di‘r" s%ﬁv%&ﬁh%?ﬂa H%%@PFSQX 9@2 e gﬁcﬁlﬁgl%Wy
hyd f | bl

tet t t {

dfyr?e¥r Z &ighyggﬁéggg %@?1 %?@ﬁo :<§$é£%(%5tﬁ? %ngFer%nce %;?52) Y

of an aci egcraatt%y qaeﬁer ?t}eﬁé ﬁh:.%h b%:%x}%%"‘q{djgd%%gsﬁa%?rihgﬁceatgo‘El‘?Q

trifluorid acetate

di i sopr opyl %re%%'t?@hnegueﬁsraﬁgyteaah R " i AReEEhG1 benagded to

the sol ution I"oWwe trrrin ours”at room

tenmperature o9 gry didREge hﬁ?éf@ﬁabir}}‘edffa@éﬁ%ﬂrﬁfﬁiﬁn' Spyeshesr vhé h
wat er, extracted with an appropriate solvent, dried, and concen-

trated. The g@egeat h&&:@ogénpdﬁnésﬁﬁbﬁé’ @t [ ARRY ‘Hﬁﬂiﬂé@étﬁ@e for Sbteral
nonocar bamat e conpound (13 Monour ea conpound (19) can be

pr epar edot himdn@lteei.t h@d the r@fulbengroessision iddluttiont ¢d bAd&&acti on
Routes 4 and 5.
0.5 mol of N-substituted isatin (3) per mol of the lithium
enolate at a low temperature, followed by stirring at a low
temperature for several tens of minutes, and the reaction
mixture is poured into water to gquench the reaction. The
15 reaction product is extracted with an appropriate organic
solvent, and the extract is dried and concentrated to obtain
ester intermediate (11). This crude product (11) may be
used in the subsequent reaction either without purification
or after purification by a proper method.
20 An amine is dissolved in a solvent givirng no
adverse influence to the reaction, such as dry tetrahydro-
furan, dry diethyl ether or dry dioxane, preferably dry
tetrahydrofuran, and an equimoclar amount of an alkyl
lithiﬁm, preferably n-butyl lithium, is added to the
25 solution under a nitrogen atmosphere at a low temperature,
followed by stirring at a low temperature for several

minutes. To the resulting solution is added 0.5 mol of

ester intermediate (11) per mol of the amine, and the
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Some ureido internediates (15) shown in Reaction Route 4 are known
conpounds and can be synt hesized by starting with isatin derivative
(1) in accordance with the 25 process described in patents (Japanese
Pat ent Publication Nos. 6710/92 and 6711/92). An acetic ester is
bonded to the thus prepared ureido internediate (15), and the
resulting ester is hydrolyzed to give carboxylic acid (17).

- 26 - mixture is $ﬁérIe§o§Ft?o%P%ft%mgqrﬂtﬁnﬁﬂﬂQGtﬁ@ﬁﬁyaélR?Pated to
gi ve Ggyound (18), which is then converted to nonourea conpound
(19) by ani m&ﬁ“t?ﬁe aFP?Iﬁﬁﬁﬁﬁi%ﬂdm%¥ﬁP¥ﬁﬂﬁﬁuH9§ﬁ9d intosfpHEFi BR of

carboxylic acid (17 be carried out in 5 one step. Ur ei do
i nt er nedi at @“@E’é‘ t}PeRé%é@F’tEJﬁnRoﬁ’P‘é the proqugt g W&F%Hib‘? starting
' patents A% SIEFARIIBLE PEPERESHBITERT ol HOERGRES 92 BRgserinfos. 10
o a1 kyl Bx REPSEEBERSh oBPie crooyoRparrate | {5 muietia. by, oRFREsy, ©
thon’| ead ngnsd o SBesiR finige, inBORGTke HEATTEL T (5) “can &l c0 be

15 synt heS| zed byAﬂ-:';'&%' gg?mg?%%@ep?f? Ov\edchcgs%{)gs% natel Ndol e (32)

to obtain 1 substitute y ox I zing the indole

ring with, éi@éxg{&)h%e 494kl Mred in AROLAALF idS Jehtdi \aich34k, apbich is

t hen hydrolyze shown in Reaction Route 8. ere a bul ky group,
such as 20 teradgenédutanl Kk cHl 8Hfme Bhane- Ml thinaling o8 @dRuehed 2, 2-

di al kyl ethyl group, is to be introduced to the 1- posi tion,

10 preferably dry tetrahydrofuran, and a small proportion,
with reference to (12), of an acid or a base, such as a
titanium tetraalkoxide, a boron trifluoride ethyl etherate,
dibutyltin diacetate or diisopropylethylamine, preferably
dibutyltin diacetate, is added to the solution, followed

15 by stirring for 10 to 24 hours at room temperature or
under heating. The reaction mixture is washed with water,
extracted with an appropriate solvent, dried, and concen-
trated. The concentrate is purified by a proper method to
obtain monocarbamate compound (13).

¥ 20 Monourea compound (19) can be prepared through either
of the processes illustrated in Reaction Routes 4 and 5.
Some ureido intermediates (15) shown in Reaction

Route 4 are known compounds and can be synthesized by
starting with isatin derivative (1) in accordance with the

25 process described in patents (Japanese Patent Publication
Nos. 6710/92 and 6711/92). An acetic ester is bonded to
the thus prepared ureido intermediate (15), and the

resulting ester is hydrolyzed to give carboxylic acid (17).
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the reaction route by way of al kyl oxime or aral kyl oxi me (20) or the
route including oxidation of 1-substituted indole (33) are preferred.
An acetic ester is bonded to the 25 thus prepared ureido internediate
(23), and the resulting ester is hydrolyzed to give carboxylic acid
(18), which I's then converted to nonourea conpound (19) by am dati on.
Al ternatively, an acetam de derivative can directly be added

- 27 - The l-position (@8)(1%) premelectivelyMedkydbatéed choagiteani de
derivatives (25) which can be used in this reaction are known
conpounds compgupdc wbaswh%ﬂrbé%mgoz’e@rﬁ?dntm mgn@mmmmum om de
and an amne in the presence of a bas preparation of
nonour ea cohp8dnbY (avidakiergh The ahﬁﬁ%ﬁﬁiﬂ$ Rﬁétehﬁ §%h5%ﬂ%#%¥ably be
carried out as _follows, | satin deriyvative ( is dissolved in an inert
sol vent, aml@ﬁ&ﬁ°%s°§t?%FRPXXﬁiQnQQkﬂuﬂl7)aWGYaHeeﬁﬁFﬁ%?QIOEﬁ ¥Xcessi ve
nol ar anpunt, %h reference to (1), of a hydroxylam ne 10 hydrochl oride
or a hyd? ox§PEnFlgPsul fate, and the sane quantity of a base, such as a

Stirring for 1 68¢iaq unrdinddadh (3D IR RRAPLOR, Rote: *?3’2"0% ing.
The Treaghign g éwg%%é;%gcsewea s Nt.psbgeggggéa&isae,&i 15

purified by a propée I've oxXi eriva

derivative (éﬂ)lhsaéébfaéﬁhé £h GRS hesﬁ?ﬁﬁed in fanol ,

met hanol or "acetic acid, 1n e prese ce o ppropri a e catalyst
such as pal | adpHAbea- FAEERE. pxwpfua»won Nos Orm@r/benanal gv10pgp pxi de, or
Raney ni ckel, under a hydrogen 20 atnosphere of atmat room

te”Derai@feAlﬁétﬁétiQGDY?|1t may be prepared by converting isatin

derivative (1) to alkyloxime or aralkyloxime (20), for
example, methyloxime or benzylexime,.alkylating the 1-
position, hydrogenation of oxime, and then leading the
product to urea. N-Substituted isatin (3) can alsoc be

15 synthesized by alkylating the l-position of starting
indole (32) to obtain l-substituted indole (33), followed
by oxidizing the indole ring with, for example, sodium
hypochlorite to give (34), which is then hydrolyzed as
shown in Reaction Route 8. Where a bulky group, such as

20 a secondary alkyl group, a 2;2-dialkoxyethyl group or a 2,2-
dialkylethyl group, is to be introduced to the l-position,
the reaction route by way of alkyloxime or aralkyloxime (20)
or the route including oxidation of l-substituted indole
(33) are preferred. An acetic ester is bonded to the

25 thus prepared ureido intermediate (23), and the resulting
ester is hydrolyzed to give carboxylic acid {18), which
is then converted to monourea compound (19) by amidation.

Alternatively, an acetamide derivative can directly be added
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of the catalyst by filtration, the filtrate is concentrated to give an

am ne internediate. Since this conmpound is susceptible to air
oxidation, it is preferably subjected to t he subsequent reaction

wi thout further purification. The 25 unpurified product is dissolved in an
I nert solvent, such as di chl or onet hane, chl oroform

N, N-dlnethylforgpn1 or acetonitrile, and an equinolar or slightly
excessi ve arbdurt3) to PﬁPPﬁrPefé?éncéMQ%FtQﬁaQﬁﬂﬂﬂ@ceéﬁméﬁelQGEyHﬁﬁiﬁeﬁs
added thereto at a
tenperature(Fﬁ)tﬁ@lpgnﬁéanGnPFeg %%o??*ﬁ;?%?Ctlon FEGWFPQWBeFQPBPEndS

foll owed by stjrring_at.a ture n the range fro ce-coQling to
room t enper fﬂﬁir é:afnog fillg ghﬁ%iﬁ%d b%é“’?"éé'tgt PR PSSG P§°’Bg$Ff i ed
by a proper neth to i rei dlate (15). Urei do
i nt er nedi at & rfﬁ agg PsdBi v éa $ é%# é e solvent such as dry

N,N—dinthyIfornpgg?% P?E%agh %$y$f ono&%#ia L %u%r t%&éggggrofuran

preferably dry di oxi dé utlon an equrnol a

amount, W ¢ ireatlich cheueacq g UpELEO- A P REE 9 G Bobasgs. such ac

a met al e or a neta preferabl’y sodi um or
pot assi um t 1@3&& @@nlvatgmé @inlsrewyaléé&ix% d6, ish added solvehleereto at a
tenperature in the range fromice-cooling t room t enper at uf e,

fol l oned by siidn Hsh@thbndltl BFPREShAREL ] rhndlfian (i inNge broBkbe8sE98! ing to
roomtenperature for 10 to 30 minutes. Then, a bronpacetic ester is
added t her etmpliar amound&!) @§¢hNokesr&n®alNto W1y rcﬁﬁ%r@@a@okgmm@hdo

i nternedi ate (15), and the m xture is stirred at roomtenperature for

sever al l0enhywirovhdordse Aft ar hganpkelamineofsilfatesaandorhe 88Bmewater is
added to the reaction mxture, and the m xture
guantity of a base, such as a sodium acetate aqueocus
solution, are added thereto, followed by stirring for 1
to 10 hours at room temperature or under ice-cooling. The
reaction mixture is concentrated, and the concentrate is
15 purified by a proper method to give oxime derivative (14).
Oxime derivative (14) is stirred in an inert solvent, such
as ethanol, methanol or acetic acid, in the presence of an
appropriate catalyst, such as palladium-on-carbon, rhodium-
on-carbon, platinum oxide, or Raney nickel, under a hydrogen
20 atmosphere of 1 to 6 atm at room temperature. After removal
of the catalyst by filtration, the filtrate is concentrated
to give an amine intermediate. Since this compound is-
susceptible to air oxidation, it is preferably subjected to
the subsequent reaction without further purification. The
25  unpurified product is dissolved in an inert solvent, such
as dichloromethane, chloroform, N,N-dimethylformamide, or
acetonitrile, and an equimolar or slightly excessive amount,

with reference to the amine, of an isocyanate is added
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Is extracted with an appropriate solvent, such as diethyl et her. The

extract is dried and concentrated under reduced pressure, and the
residue is purified by a proper nmethod to obtain ester conmpound (16).
25 Ester compound (16) is stirred in a solvent uniformy

m sci ble with water, such as ethanol or nethanol, together wi th an
aqueous sol ution of a noderate excess of a base, such as potassium
hydr oxi de, GFCh % Bx tRBPBFabBfasin (the range from ice-cooling to

- 29 - t t f 1 to .24 h
Aior  GHAM SEMBRTBECPRo FRALOVER.OY (EC{URIN G M FPBPEEREaCe

concentrated ug% reduc 8ﬁressure The concentrate d|Sf0Lged in

wat er and wd&h e\MrFﬁggtn r SEPTEPRILRY oF Y AR s‘?ﬁ“‘?&ﬁ?tu§ﬁcﬁ°55 _ _
chl orof orm Ehgpﬁggeou§h5a¥géckfon ro@&é?'fé 2 qgogyeé 59§ pe ric acid

and then extra an ap opri ganlc as et hyl

acetate’stOmethodpQEagﬁvgaﬁggiﬁb'En@&fﬁ%é%% fgaresultlng crude product

may be used 1'n the subSequent reaction el as it is or 10 after being

purified by a proP@EeEﬁEhQQteamedlate glsifiéﬂﬁﬁéédid@@ dn( AR) 1herdi ssol ved

in a sol vent giving no adverse influence to the reaction, such as dry

di met hyl  sulgoxiete OFsuGBYabeHE?hNdND&ﬂﬁé’ﬂn pf&fneernafaey Sy aimetdymet hyl
sul foxi de, and a sol ution of - per X carboxylic acid (17),

of a base, suwlfoxide ot a!ryh‘tdtrdﬂy@fofurana ;meéﬁraai gro&lrﬁ}edlﬁéefx?lam y
sodi um hydride or potassiumt- but oxi de, in dry met hyl sul foxide is

added t her etsmlfioxiden and at egpatdbnref 4mwléquiatblar mouhit)gwathr oom
tenperature for 10 to 30 mnutes. A halide is added thereto in an
equi nol 30 reference to ureido intermediate (15), of a base, such as a
metal hydride or a metal alkoxide, preferably sodium hydride
or potassium t-butoxide, in dry dimethyl sulfoxide is added
thereto at a temperature in the range from ice-cooling to
room temperature, followed by stirring at a temperature in
15 the range from ice-cooling to room temperature for 10 to
30 minutes. Then, a bromoacetic ester is added thereto in
an equimolar amount with reference to ureido intermediate
(15), and the mixture is stirred at room temperature for
several tens of minutes. After completion of the reaction,
20:» water 1s added to the reaction mixture, and the mixture
is extracted with an appropriate solvent, such as diethyl
ether. The extract is dried and concentrated under reduced
pressure, and the residue is purified by a proper method to
obtain ester compound (16).
25 Ester compound (16) is stirred in a solvent uniformly
miscible with water, such as ethanol or methanol, together
with an aqueous solution of a moderate excess of a base,

such as potassium hydroxide, sodium hydroxide or potassium

- 29 -



20 anount with carboxylic acid (17), followed by stirring at room

tenperature for several tens of mnutes. After conpletion of the
reaction, water is added to the reaction m xture, and the m xture is
extracted with an appropriate sol vent, such as diethyl ether. The

extract is dried and 25 concentrated under reduced pressure to obtain

1-al kyl conpound (18). The resulting_crude pr ct may used I n
t he subseqd@%ﬁbégéﬁﬁf(%¥ é%PWeFeQQeFPtPEeo#OEffe$£1é§¥hfurs‘ Y% ed by a
proper nethod.

1- Al kyl corffItRALYIRE 9% thes I5a5&4°Pn e Teactip £m’§’gﬁ‘§-/reenti,s such as dry
N, N- di hyl f ] dichl , | of
N L0 e DL ELIGEE, S, AR B b T
hydr ochior | 16 &1 oy M, hiet Sh bashad APRRCE dfgiqitare | o (TLEE
added SUCCeSShy@ly dhifhrdt Mucl ab chloroB¥ehOXYPROZANAGEO flr is

4-di met Hyl amopyTidi ne as an activating agent lto nol of an

amine, each,peds Flg wihn O hiydldokh1624BOHRAA(48) Bhek ORMALINAY Jfiute. The

m xture Is stirred at roomtenperature for 1 to 24 hours.

Al ternativehy, adpfdiddato By o Blventdi 866hVaE ethyl idcétatdlerdo sol vent,
such as chl orof'ormor dichl oronet hane, and an equi nol ar anount or a

sl i ght excesbtaiv tdarvdBF168C @cikb (170 . 1- ghky kesolPong detids , prdductase,
such as 4-di net hyl - am nopyridine, triethylamne, pyridine or a
m xture thenepfbe used airl tire egibseguantameactioh eitlkéngesatlt nigs ayent
preferably t hionyl chloride, are added thereto at O[err]C to room
t enper atQur eafHéxt epeing rpumif tdd hyi @t propear meghafnut es
Carboxylic acid (17) is dissolved in a solvent
giving no adverse influence to the reaction, such as dry
dimethyl sulfoxide or dry tetrahydrofuran, preferably dry
dimethyl sulfoxide, and a solution of 2 mol, per mol of
15 carboxylic acid (17), of a base, such as a metal hydride or
a metal alkoxide, preferably sodium hydride or potassium €-
butoxide, in dry dimethyl sulfoxide is added thereto at room
temperature, followed by stirring at room temperature for
10 to 30 minutes. A halide is added thereto in an equimolar
20 amount with carboxylic acid (17), followed by stirring
at room temperature for several tens of minutes. After
completion of the reaction, water is added to the reaction
mixture, and the mixture is extracted with an appropriate
solvent, such as diethyl ether. The extract is dried and
25 concentrated under reduced pressure to obtain l-alkyl
compound (18). The resulting crude product may be used

in the subsequent reaction either as it is or after being

purified by a proper method.
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20 to 2 hours, an equinolar anmount or a slight excess, with ref erence
to 1-al kyl conmpound (18), of a base, such as 4- di met hyl am nopyri di ne,
triethylamne, pyridine or a mxture t hereof , and an equi nol ar anount
or a slight excess of an am ne are added thereto, followed by stirring
at room 25 tenperature or under ice-cooling for 30 mnutes to 4 hours.
Dilute hydrochloric acg | s added to the reaction m xture either as

obtai ned or after bérft nceRPPuRe (18} 1§, /Hssalygdcdn PRessure, and the

m xture is extr

31 -
an appropri at-&% 5&g§ﬁ}¥e§grvﬁﬁ?h Q$m9§ﬁgﬂnﬁ(9%%%?§¥1f§rWé§E€ﬁ ox anh an
t h t t

Grrea and caichneraheshange #hE] fisd U SR T MBL oy g opr ot ide

t hod t
(10) “Can'al'sSoREBHRHTE38)” of Y ‘?%*?#’%‘?%l&yﬁqemac SHoP135 ARPROLRPRRFAL | ng

18 7 |
gdvérse |anE%%%é&%%ﬁ%ﬁglgga%t%% suc fﬁ%%ﬁ#%%@iaoﬁggé¥%%¥%9??ornan1de
dry d'”Ethy|i&HhEOH&QEQEﬁleYde, i téﬁdéﬁ“%g‘ﬁﬁgca%uQ&S era@byag%y di met hyl

sul f oxi de. solution of 2 per boxylic ac

of a base, Sls@hu%aoa aﬁéakuhméfd@d&éd %J&i@ésﬁ}éi?('od%o molpéfffiab' y
sodi um hydri de or potassiumt-butoxide, in 15 dry |nethyl sul foxide is

added to thehydirokiybenabtr08sdle or PRIy IRmindpyeWadnBYast AT i Ng at
room tenperature for 10 to 30 mnutes. To the mxture is further added
a halide activatiaguagehar aadrolinto W tio X s @ty leminaci dach 7perf bl oned
10 of l-alkyl compound (18) at room temperature. The mixture
is stirred at room temperature for 1 to 24 hours.
Alternatively, l-alkyl compound (18) is dissolved
in an inert solvent, such as chloroform or dichloromethane,
and an equimolar amount or a slight excess, with reference
15 to'l—alkyl compound (18), of a base, such as 4-dimethyl-
aminopyridine, triethylamine, pyridine or a mixture thereof,
'and an equimolar amount of a halogenating agent, preferably
thionyl chloride, are added thereto at 0°C to room
temperature. After stirring the mixture for 30 minutes
20 to 2 hours, an equimolar amount or a slight excess, with
reference to l-alkyl compound (18), of a base, such as 4-
dimethylaminopyridine, triethylamine, pyridine or a mixture
thereof, and an equimolar amount or a slight excess of
an amine are added thereto, followed by stirring at room
25 temperature or under ice-cooling for 30 minutes to 4 hours.
Dilute hydrochloric acid is added to the reaction
mixture either as obtained or after béing concentrated

under reduced pressure, and the mixture is extracted with
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by stirring at roomtenperature for several tens of mnutes. 20 After
conpletion of the reaction, 1 to 3 nol, per nol of carboxylic acid
(17), of a condensing agent, such as di cycl ohexyl carbodi i m de or

1- et hyl - 3- (3-di net hyl - am nopropyl ) car bodi i m de hydrochl oride is added
to the reaction m xture. Subsequently, 0 to 3 nDI per nol of 25

1-al kyl conpound (18), of 1-hydroxybenzotriazole or 4- .

di met hyl ami BBpRPPEPRELREE KPEIRRIM | SP LU tﬁ@ﬁe969§§i§nlayer igt735he%g

grgnezte i Sn?u;g.%gr %B;gggr%%}%g% barrsl,)el., OSfUC Y alsk)élaturategoggueous 18&i11!9f an_

followed by stirrin room t ature for ho . . ter is
added to th@YF§QSFPgﬁrﬁP§?E?e g%ﬁ%ﬁ 4;%8ﬁﬁ%?qqgteﬁ g&?r%%?%%u%fth an
appropri ate ;sol vent uch as diet The x dried,
concentrate&suﬁﬂﬁﬁfﬁﬁa ggdanSaeﬁ ?gkﬁ?§eaﬂé¥ﬁ§§atp'gé ykéﬁgéﬁéroprlate

nmet hod tg give Bsurea conpound (19). The preparation of
nonour ea coﬁfﬁ@ﬁ&nelg? Ar ough Reaction Route 5 can preferably be

carried out as fol o} r n te (23) with
its 1l-position m\gﬁﬁﬁ t‘éﬁﬁ?‘éé‘tb‘? e{)%g?edca% ag't%(r)tb:eng%\%ng?%éﬁl- substituted

| satin yraw i sﬂyﬁcsxawe?i#dwmém irydlcaea%gsfaqm in Reaction

Route 8 or b tion of Isatin derivative (1), in same nanner

as in the preR¥oakinae abidr ?!L@'? igteoBslied® in a s(o]l5len$:hgw1h§ React i on
Route 4. Alternatively, ureido 15 internediate (23) may be prepared as

follows. |s® id@verse derlvahtuetd 1ihé srebssiny,edunh aissdegdd¥dNFn an inert
sol vent, such as ethanol or methanol, and to the sol ution or
suspensiion atimedgddormaeqdenpiay imekxinysssuibfowide or dry
tetrahydrofuran, preferably dry dimethyl sulfoxide.
A solution of 2 mol, per mol of carboxylic acid (17),
of a base, such as a metal hydride or a metal alkoxide,
preferably sodium hydride or potassium t-butoxide, in
15 dry dimethyl sulfoxide is added to the solution at room
temperature, followed by stirring at room temperature for
10 to 30 minutes. To the mixture is further added a halide
in an equimolar amount with carboxylic acid (17), followed
by stirring at room temperature for several tens of minutes.
20 After completion of the r&action, 1 to 3 mol, per mol
of carboxylic acid (17), of a condensing égent, such
as dicyclohexylcarbodiimide or l-ethyl-3-(3-dimethyl-
aminopropyl )carbodiimide hydrochloride is added to the
reaction mixture. Subsequently, 0 to 3 mol, per mol of
25 1l-alkyl compound (18), of l-hydroxybenzotriazole or 4-
dimethylaminopyridine is preferably added thereto as an
activating agent, and then 1 to 3 moi, per mol of l-alkyl

compound (18), of an amine is further added thereto,
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amount, with reference to (1), of an O0-al kyl hydroxylam ne 20 or an

O ar al kyl hydr oxyl am ne, such as O-nethyl or benzyl - hydr oxyl am ne
hydr ochl ori de, and an aqueous sol ution of excess base, such as sodi um
acetate, and the mxture is stirred at roomtenperature for 1 to 10
hours. The reaction m xture is concentrated and purified by a proper

thod t 5. pbt ai | ky) oxi q. t hyl oxi ' .g.,
benzyl oxi mef CHEPYEAYY = FotRLoGr A Togn SRIPREALI RNEOR S oo 24 Tl { g
e o 1 WREELeT ErEE148 £SOt iR maitille, anaens LMY U4 02 o
33 - ' i t di net hy-
"t or marm de, SHFFRGFRR: PHR ol (AL L ol et quStipe oty T e
derivative gpygral kyh@xd e dot | 4atdted 20hrlctnoratoddiffel Orddigesd! Ut i 0N of
suspensi on at room tenperature or urider 1ce-cooling. After stirring at

Lhe sares DELaLYBe ana pEPLelh Ty WhCckRobulial, naBnaguLgOLare amOUN o1

a slight excess, reference to a halide is added

thereto, folbawadeRYcbepbhied sidyring at roomtenperature or under
heating for 1 to 15 hours. After conpletion of 10 the reaction, the

sol vent was evapor @hgdpy8paratshlcefl monouryee edmpeundal &6 )i shacdghl to the
residue, and the m xture - 1s extracted with an appropriate solvent. The
extract ReagtibheHoatd §oscsenpreferhhinddre weduwded puésasr Eollpres.
resulting crude product is purified by a proper nmethod to 15 obtain
N-substi t ut ®#drsanpduadil( 2dyeiddi titemsmeditydi2d)esrith itgnd-peattdenwith
i socyanate in the sane manner as for the preparation of ureido,
i nt er retiDat alky3ptefons prepenedilkyn starting with N-substituted isatin
(3), which is synthesized by the process shown in Reaction
Route 8 or by alkylation of isatin derivative (1), in the
same manner as in the preparation of ureido intermediate
(15) shown in Reaction Route 4. Alternatively, ureido
15 intermediate (23) may be prepared as follows. Isatin
derivative (1) is dissolved or suspended in an inert
solvent, such as ethanol or methanol, and to the solution
or suspension are added an equimolar Oor excess molar
amount, with reference to (1), of an 0O-alkylhydroxylamine
20 or an O-aralkylhydroxylamine, such as O-methyl or benzyl-
hydroxylamine hydrochloride, and an aqueous solution of
excess base, such as sodium acetate, and the mixture is
stirred at room temperature for 1 to 10 hours. The reaction
mixture is concentrated and purified by a proper method to
25 obtain alkyloxime (e.g., methyloxime) or aralkyloxime (e.g.,
benzyloxime) derivative (20). Then, an equimolar amount or

a slight excess, with reference to (20), of a base, such

as sodium hydride or potassium t-butoxide, is dissolved or
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Route 4 to thereby obtain ureido internediate (23) with the 1-position
al kyl ated. 20 The thus obtained ureido internediate (23) is

subj ected to acetic ester addition reaction and ester hydr ol ysi s
reaction as shown in Reaction Route 5 in the same manner as in the
preparation of carboxylic acid (17) shown in Reaction Route 4 to give
I nternmedi ate 6gnm)n 25 to both reaction routes ﬁh I s, converted to

monourea  SY 98 #7 (39) Iner ROLVERT mBHGEy 28 O §e§c 18Rt ut e 4 )
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prepgred fr&ﬁpgpgwagein?E¥n@&W%£h%fil;/€%¥ ngfg%%a et ﬁygﬁé%V%Béﬁnbeﬁgw
Ur ei i nt L at 2 t
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preferably dibeq to @bgegéyﬁtwff&%'% eFR 1l 80Ul OR eiBePdEil 2201 ULT ON

of an equi ar aroun efence o urel (23),

of a basg, gﬁgraica -BBb#in ngydrm@ep @lmfr@ at the 55@ 'fésﬁpfxf ﬁ;@bly

sodi um hydri de or potassiuntt butOX| rie I met oxi de at

a tenperat Ulggyl Bol REnh888CLo 1 hé&xomdx?f‘écﬁﬁ%{dlré& aRollARMbEEHAPEL 8GHEE,
foll owed by stirring at a tenperature in the range fromiceZcooling to

room t eERekal UkethorefréfcaOtdr (RO ES ofT@ haa idel ki a8dka further
added an equi nol ar anmount or-a slight excess, with 15 reference to ureido

I nt er medi at e&he2adko, oFodlbwedvpgef@ftiter stirmdelg \sal ivvem( Zepperaktlivred by
stirring at roomtenperature for several tens of mnutes. After
conpl eti on oft uhder heating for 1 to 15 hours. After completion of
10 the reaction, the solvent was evaporated under reduced
pressure, water is added to the residue, and the mixture
is extracted with an appropriate solvent. The extract
is dried and concentrated under reduced pressure. The
resulting crude product is purified by a proper method to
15 obtain N-substituted compound (21), which is hydrogenated
and reacted with isocyanate in the same manner as for the
preparation of ureido intermediate (15) shown in Reaction
Route 4 to thereby obtain ureido intermediate (23) with the
1-position alkylated. |
20 % The thus obtained ureido intermediate (23) is
subjected to acetic ester addition reaction and ester
hydrolysis reaction as shown in Reaction Route 5 in the
same manner as in the preparation of carboxylic acid (17)
shown in Reaction Route 4 to give intermediate (18) common
25 to both reaction routes, which is converted to monourea

compound (19) in the same manner as in Reaction Route 4.
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reaction, water is added to the reaction m xture, and the m xture is
extracted with an appropriate solvent, such as 20 diethyl ether. The

extract is dried and concentrated under reduced pressure. The residue
is purified by a proper nmet hod to gi ve nonourea conpound (19).
The preparation of N-substituted isatin (3) according to Reaction

Route 8 can preferagpbly be carried 25 out as follo | ndol.e (32) is
di ssol ved i npa solgg'?é/rnatived'iyvi H@nﬁb‘rgﬂvgpg‘go?‘ﬂ‘%l {lj\i%}:ecﬁrb q%(e r)eact i on,

ry ) rEengTOL AR dRp e ertiegtesh LpoSri8 i ot ke BT oY

qui nol ar~ anount
E)a:s),g, - such descrﬁ%ego%h%]hs r?es'Zdoo‘rMnE)t% aggﬁéﬁq@? F%%f o:ii(él1 e,gsléll:i@rdy X | rrgt hyl
S, SHEC SRS SR P RSB, ST,
Then addbd PRAPEEL stlidrige ol B A S S Bl TSR IEY der

heating  g1h@EngeVehfotfdls. Ofrdrivhe @1 id0 B8Us8dedf & esoT@HY et i ON
of the reaction, water is added to the reaction mxture, 10 followed by

extraction wet AnaBgaPRG DR | Aicurs®) WAl reifeltedte to ufieddyinedier. The
extract is dried and concentrated under reduced pressure to give

1- substi t ut pddiagel €28 33)of TAicbase, swetllds rgmetalehpdoiidetorey mreetaked in
t he next reaction or may be purified by a proper nethod. Then,
1- subst i t ut alkok®dej npnéfef&S)y asutiiws rydmmideoonrs potassiercesuportdsi um
di hydr ogenphosphat e or sodi um di hydr ogenphosphate are suspended in an
appropriat eisoldvéed, dimethyt suhfoxidetalt & temperature in the range
from ice-cooling to room temperature, followed by stirring
at a temperature.in the range from ice-cooling to room
temperature for 10 to 30 minutes. To the solution is
further added an equimolar amount or a slight excess, with
15 reference to ureido intermediate (23), of a bromoaéetamide
derivative (25), followed by stirring at room temperature
for several tens of minutes. After completion of the
reactidn, water is added to the reaction mixture, and the
mixture is extracted with an appropriate solvent, such as
20 diefhyl ether. The extract is dried:and concentrated under
reduced pressure. The residue is purified by a proper
method to give monourea compound (19).
The preparation of N-substituted isatin (3)
according to Reaction Route 8 can preferably be qarried
25 out as follows. Indole (32) is dissolved in a solvent
giving no adverse influence to the reaction, such as dry
N,N-dimethylformamide or dry tetrahydrofuran, preferably dry

dimethyl sulfoxide, and a solution of an equimolar amount
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and an aqueous sol ution of..excess sodi um hypochlorite . I s added thereto
at roomtenperature or under ice-cooling, 20 followed'by stirring at that

tenperature for 5 to 30 mnutes. After conpletion of the reaction, the
reaction mxture i s washed successively with water and a base, dried,
and concentrated to give dichloro conpound (34). The resulting crude
product may be used in the subsequent reaction or_nmay be purified b
proper method. °©F anE?E?ﬁ?ﬁ()Yﬁﬁﬁxﬁﬂﬁ?ﬂ%&?ﬁ it dpggﬁ?v%Qp}flQﬁ]%ﬂﬁﬁ%ﬁﬂl%ﬁ

sol vent, such as d| th xi de, and exce s. base tab

hydrol ysis, for?2 §§+%M %ﬂgﬁﬂﬁé #2butoxide, Alme hyl
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T btor o T AR, o LS e
| ow dded ' t hl
Slouly, dded anugeldcersy o€ SSEI MR MICTHL O hiflthe 5o 3 URESESS,
o e 1 S ikt e W oS g
Yy W wat er a’s e or ganl C

layer is dried aRdecQREENLS AL Lshid d(%?’)e ¢S ‘éb%ta'lildée@s 4 a?n'a?é’décf‘ {riretdl®

resul ting crude product can be used as ‘an I nternme e 1n Reaction

Route 5 either wbilewedPyyi étCA¢iQP at roddl t@ g%‘:al%kégo;@u&x‘xééz?%éﬁftﬁu
proper nethod. Of nmonour ea conpounds (19), those containi ng

an acetal groupfof 88vefaDOot@i®dUPE infiruRess st uedksat After tE@ngreOsddion
can be prepared by the processes shown in 15 Reaction Routes 4 and 5. In

addi ti on, nonoubfatbenpeaction, witdy iconiddied ng ahet abastidhemixture,
1- substltuent i .e., nonourea

10 followed by extraction with an appropriate solvent, such as
diethyl ether. The extract is dried and concentrated under
reduced pressure to give l-substituted indole (33). The
resulting crude product may be used in the next reaction
or may be purified by a proper method. Then, l-substituted

15 indole (33) and, as a proton source, excess potassium
dihydrogenphosphate or sodium dihydrogenphosphate are
suspended in an appropriate solvent, such as ethyl acetate,
and an aqueous solution of excess sodium hypochlorite
is added thereto at room temperature or under ice-cooling,

20 followed by stirring at that temperature for 5 to
30 minutes. After completion of the reaction, the
reaction mixture is washed successively with water and
a base, dried, and concentrated to give dichloro compound
(34). The resulting crude product may be used in the

25 subsequent reaction or may be purified by a proper method.
Dichloro compound (34) is dissolved in an appropriate
solvent, such as dimethyl sulfoxide, and excess base

suitable for hydrolysis, for example, an aqueous solution
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conmpound (28) can be prepared by acetal exchange from anot her acet al
conpound or by hydrol yzi ng the anot her acetal conpound to once give
al dehyde compound (27) which is 20 then converted to acetal conpound
(28). Monourea conpound (19) containing an am no group at the

1- substituent, I .e., nmonourea conpound (29) can be prepared by
reductive am nation reaction of al dehyde conpound (27).

The preparafi spdbem npvdxezideon tded gherefcafnPryises fakkRd at t he
1-substituent can preferably be carried out as follows. Acetal
conpound (PB) SEFEPRRS RN %&é‘“gﬂ‘&ﬁ:ﬁs§° 1 hoggownTPntheaRi¥ bRt e 4 or 5

S ool veg 0 adLEOLS scta, 4. 2 BSIN0R, AU RILELEBLRY, 6 MouTS

to 2 days §AP concentee _
Lof uenesul FBnFEERRE COVETI TR (RASH IRt S b OLOERY oAPELARFA Y s a

t al . Th ti ) Xt | L I at
base, 1o BYGRRLED oF moomoteieraril T WratlRonnar oolacarbonat o, i s
dded th oI . | ' ' '
ol vent . ThESESHPACRIFERY, 1= ol AR ce ke R R b B O ecure

Th ' ' | £ 1 t t ai 2 .
At ernati vary "Eae) PREGReEhy Sy R IRA i o' BaSBL, e Tgoanic o

such as acehone, 18Na2i68Ngha YBH&InHatedlitd Yi%e N-subBgig@feqand an
adequat e anount of an appropriate acid, such as p-toluenesul fonic

acid, sulfygheiaci{d)or eREPRESSIEINIdrude prfdudt cenagddedséficsst an
foll owed by stirring at room tenperature or under heating for 1 to 18
hour s. 10heinterfmedstatanini Réaceios el raluhdr adithpptopurafichiben
e.g., a sodium hydrogencarbonate aqueous sol ution, is added
or after being purified by a proper method.
Of monourea compounds (19), those containing
an acetal group or an amino group in the substituent at
" the l-position can be prepared by the processes shown in
15 Reaction Routes 4 and 5. In addition, monourea compound
(19) containing acetal at the l-substituent, i.e., monourea
compound (28) can be prepared by acetal exchange from
another acetal compound or by hydrolyzing the another
acetal compound to once give aldehyde compound (27) which is
20 then converted to acetal compound (28). Monourea compound
(19) containing an amino group at the l-substituent,
i.e., monourea compound (29) can be prepared by reductive
amination reaction of aldehyde compound (27).
The preparation of monourea compound (28) containing
25 acetal at the l-substituent can preferably be carried out
as follows. Acetal compound (26) prepared by the process

shown in Reaction Route 4 or 5 is dissolved in an alcochol

for acetal exchange and stirred for 6 hours to 2 days while
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thereto, the mxture is extracted with an appropriate or gani ¢ sol vent,
and the extract is dried and concentrated under reduced pressure to

gi ve al dehyde conpound (27). This 20 crude product may be used in the
subsequent reaction w thout purification or after being purified by a
proper nethod. Al dehyde conpound (27) and an appropriate al cohol or

di ol I n excess over al dehyde conpound (27) are dissolved, or

suspended i heatipgedn §Bﬁv§ﬁﬁseﬁ¢%f@$amﬂyaERﬂQRﬁk9§9'a°2§ h&HEBNBS Bnd
stirred in the presence of an appropriate acid catal

p- toIuenesmqﬂ$“399§8ﬂéonéﬁlPG%@C gt furic agjd éHhﬁﬁﬁK%ﬁFF% ifon éElECléor

to 48 hours under heating whi | e, azeotropically reno Brodu ed mater
t oget her as a catalyst. The reactlon mixt TS gls ‘concen ra e ith the

26 an aqueod SHRTEBAAGE EBRPUNFT SRRy Se%fgar%*er?a%”%ﬁfﬁtftﬁ“eggase e
concent gt e L?%ug&g,;;a%%ggaéggbomﬁ's 1 BULIdA P AT 0RAY BINRY L0 0l ve

acetal c pr epar at i on rfonolur ea conpound (28)

containing oy AR W HPaBbel Aeé%ﬁf@}tomwre&%aa&xraet

carried out as ound equi val ent or

excess of arasaraﬁ%aoranancaﬂusmaeea%w& reduddiailsstize di sl ved in an

i nert solvent, such as net hanol After neutral’ zing the solution wth
an appropri atgsifiidd is puri$d46l 8¢ acCStbfeAChéthdd idd WHteasel(i2@)acid or
hydrochl oric acid, an equivalent or excess, with reference to (27), of

a hydr ogenatdngmgaiivelsych 289 580 usE6Ya0Rher Gdyshdmind in an Snatded to
the solution, followed by stirring at room 15 tenperature for 4 to 48

hours. 10he sadacnign suicht ase acetone, annsbodhal cdvatext exr ias melckbagret her et o,
the m xture is
thereof, and an adequate amount of an appropriate acid, such
as p-toluenesulfonic acid, sulfuric acid or camphorsulfonic
acid, is added thereto, followed by stirring at room
temperature or under heating for 1 to 18 hours. The
15 reaction mixture is concentrated, an apprépriate base,
e.g., a sodium hydrogencarbonate aqueous solution, is added
fhereto, the mixture is extracted with an appropriate
organic solvent, and the extract is dried and concentrated
under reduced pressure to give aldehyde compound (27). This
20 crude product may be used in the subsequent reaction without
purification or after being purified by a proper method.
Aldehyde compound (27) and an appropriate alcohol or diol
in excess over aldehyde compound (i?) are dissolved or
suspended in an inert solvent, preferably toluene or
25 Dbenzene, and stirred in the presence of an appropriate
acid catalyst, such as p-toluenesulfonic acid, sulfuric acid
or camphorsulfonic acid, for 6 to 48 hours under heating

while azeotropically removing produced water together
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extracted with an appropriate organic solvent. The extract Is dried

and concent

rated, and the residue is purified by a proper nethod t

(0]

gi ve am no conpound (29). 20 The preparation of nonourea conpound

(30) contali
carried

ni ng thi oacetal in the 1-substituent can preferably be
out as follows. Acetal conpound (26) prepared by the

process shown in Reaction Route 4 or 5 is dissolved in an inert

sol vent, sulithstHrySPEVERRy dr BrIrERRCHGR JHixturee 1soKashed Vit o?Bnet hane,

preferably dichlor

of (26) or
acetal (26)
et hyl
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With an appLephindahe g-eap! &tSehY eﬂsu%sﬁ\iﬁiﬁi@rf@@aﬂ d%g@%b‘fﬂbilg peand

sodi um

concentrate

under réduced pressure, the resi

proper met he@drirged ¥at(38) follows. AldelRRfd) RPdun@®R79f aHBNAHI €a

conmpound (1

9) can be 10 prepared by stereospecifically bonding an

nol
o]
de
are

The

purified by a

optically agigui®alent 8eebkEeSSIEf 4 AMieNidr WreladReblkeEbRAtabs (23) to
gi ve (31), which is recrystallized to give a single diastereoner,
hydr ol yzi ng thieretdifaarer ddgeolvaddin cny einarty ddlerengsulsuichgas methanbbxylic

acid to an am de as shown in Reaction Route 7.

of (31)10an

15

20

25

Afiter beutibhdimédgbyhenselution with an appropriate acid,
such as acetic acid, trifluoroacetic acid or hydrochloric
acid, an equivalent or excess, with reference to (27), of

a hydrogenating agent, such as sodium cyanoborohydride,

is added to the solution, followed by stirring at room
temperature for 4 to 48 hours. The reaction mixture is
concentrated, water is added thereto, the mixture is
extracted with an appropriate ofganic'solvent. The extract
is dried and concentraféd, and the residue is purified by
a proper method to give amino Eompound (29).

The preparation of monourea compound’{30) containing
thiocacetal in the l-substituent can preferably be carried
out as follows. Acetal compound (26) prepared by the
process shown in Reaction Route 4 or 5 is dissolved in
an inert sqlvent, such as dry tetrahydrofuran, acetonitrile
or dichloromethane, preferably dichloromethane. A mercaptan
in an amount of 2 mol per mol of (26) or in excess over (26)
and 2 equivalents, with reference to acetal (26), of an

appropriate Lewis acid, such as boron trifluoride ethyl
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preparing a diastereonmer m xture of (31) by nonsel ective addi ti on of

an optically active acetic ester to racenmc ureido internedi ate (23)
or by esterification of racemc carboxylic acid internediate (18) and
then resolving the 20 mxture by recrystallization froman appropriate
sol vent . The preparation of each enantioner of nonourea

corpound (12] DL Feacl L ona TN & e S Do Beabheure & 55
qoheree | Y et et 22kl By SIS poltchelbabicheligon o
ererence ecs sh°atRibpCle S UGHAT MRl Rygeabial 11 Chium
0 s oncancrspod?, KRSETBELALAL ) R 02k sebnag 21 @ ov,
R

t enper at ur ,; OlahOWBH By skt bAgadc I WA .C Mhe extriB@Mibedpeeat ure for
4 to 24 hoﬁ?é. ﬁété@grsﬁgdded tgﬁa the reaction m xture, and the m xture

I's extract gghdVdohcentra®Ba2BRAEP! Fedeced Oereds i vaitid theerestidaet is dried
and concentrated, and the residue is recrystallized 1 to 10 5 times from
an appropriia eusdlfiedt bysdcpropeethythed hes ,give (30&opropyl et her, hexane,

an al cohol, water or a m xture thereof, to give a single diastereoner
of (31). The opti Ealch enanpiomey of f&idurem campmuid/Add)bgani a
performance liquid chromat ography, high resol ution nuclear magnetic

resonan®e pepayedc byustezrdsphoifikelly Serdingmn wrtigeldyngeéive
acetic ester té racemic ureido intermediate (23) to give
(31), which is recrystallized to give a single diastereomer,
hydrolyzing the diastereomer, and converting the resulting
carboxylic acid to an amide as shown in Reaction Route 7.

15 The single diastereomer of (31) can also be obtained by once
preparing a diastereomer mixture of (31) by nonselective
addition of an optically active acetic ester to racemic
ureido intermediate (23) or by esterification of racemic
carboxylic acid intermediate (18) and then resolving the

20 mixture by recrystallization from an appropriate solvent.

The preparation of each enantiomer of monourea
compound {19) by Reaction Route 7 can preferably be carxried
out as follows. Ureido'intermediate (23) is dissolved
in a solvent giving no adverse influence to the reaction,

25 preferably dry tetrahydrofuran or dry dioxane, under
a nitrogen atmosphere, and an equivalent, with reference
to (23), of a lithium agent, such as an alkyl lithium,

lithium amide or a lithium alkoxide, is added thereto at
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di astereonmer of (31) is hydrolyzed in the same nmanner as in the

preparation of carboxylic acid (17) in Reaction Route 4 to obtain
optically active internmediate (18) common to both reaction routes,
which is then led to optically 20 active nonourea conpound (19) in the
same nmanner as in Reaction Route 4. The present I nvention
w |l now be | | ustrated reat er det by way of Exa but it
shoul d be °Un8§?‘§?5%ﬁ“¥?latf?ﬁé’ §’é7nt5t| \Féﬁgl 8 PsifBt® %%I W5 be

25 | ted t h REN
3. 3- b?ke?hof?%% o??naa Tﬁ@P (%%&3“§qqﬁ5§db AP SRUAXEAEALT YAFR dissol ved
14.7 g of satin

anddlo 6 gd5FfFFFﬂ8?h§? 8??hof%ﬁrﬁﬂ(?p§%ﬁ?lf§b ﬁ%lgF bromo%°?8+%é%%éﬁffonlc
T
ﬁghrs?a?oﬁlggggggggf g%én énﬁ%ﬁ¥§§l 09 Cg&ggéfguggggédagﬁéﬁétéloroforn1
dth ' al-Te di
ﬁ;drgg:ngnar %g:lgt §@§Tﬁ%'§p¥\@é org\(ilmn)al'sc;(}L ayer%%t%rl e gvg(r) jéﬁﬂ?/d?%us sodi um

sulfate androom t@ﬂﬁéﬁ@%ﬁ@é efor lf'etc{ o5 IHd 3G CT ydgeRr QQUSEd&\@St@U“ fied by

silica gel colum chromatography uent: chl’or of or mi et hyl acetate =

10/1) to gi \tﬁelérezceiéxﬁ%.x@&ré heaﬂa e AR lslgxtegceadowit Rf =
0. 38 (chl orof orm et hanol = 20/1) IR (Cl[err]) 1735, 1629, 1475

cnjerr] an\WBprEPEi €6 dFgdeic |solvnth (Mhe bdtraétd2s7azbedm 2H), 7.07
(ddd, J=1.0, 7.3, 7.8Hz, 1H), 6.88 (d, 15 J=7.8Hz, 1H)
3.58 (s, 6Hpnd concentrated, and the residue is recrystallized 1 to
10 5 times from an appropriate solvent, such as ethyl ether,
isopropyl ether, hexane, an alcohol, water or a mixture
thereof, to give a single diastereomer of (31). The optical
purity of (31) can be analyzed by high performance liquid
chromatography, high resolution nuclear magnetic resonance
15 spectrum, and the like. Subsequently, the single
diastereomer of (31) is hydrolyzed in the same manner
as in the preparation of carboxylic acid (17) in Reaction
Route 4 to obtain optically active intermediate (18} common
to both reaction routes, which is then led to optically
20 active monourea compound (19) in the:'same manner as in
Reaction Route 4.
The preseht invention will now be illustrated
in greater detail by way of Examples, but it should be
understood that the present invention is not deemed to be
25 limited thereto.

REFERENCE EXAMPLE 1

3.3-Dimethoxyindolin-2-one

In 500 ml of methanol were dissolved 14.7 g of
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MS (i e) 193 (Merr]), 165, 162, 120, 92 REFERENCE EXAMPLE 2

3, 3- D et hoxyi ndol i n- 2- one In 500 m of ethanol were dissolved
14.7 g of 20 isatin and 10.6 g of triethyl orthoformate, and 100 ng of
canphorsul foni c acid was added thereto. The m xture was heat ed under
reflux for 12 hours, followed by concentration. To the residue was

sodi um hydr 6gencar bona ni ¢ l'ayer was tried ove dr ous

odi um sul f at e%g t g ' C ﬁ?ﬂgt ¥@
;ur:?iezubyg-%°§ag???%%§ggggco:Bﬁn C ana?b§§§%%§8?ch?§§ngﬁ etﬁ@ zcetate
= 10/ 1 i : ti d {44
" iy . 1O Mhebll MRagD fof (RN, o il AR o ac Rk on.

(CDA [err]) phethb: re81d0e (Wis Qdﬁedf%ﬁ%%f@ﬁ%%g&”hnﬂF%he mixture was
4.09-3.53 (m 4H), 1.26 (t, J=7Hz, 6H) FERENCE EXAMPLE 3 5
N-Benzyl §saihBhed with satufetéd Wby stditmohybgagbAcafba®ded] Oofhd\ N-
di met hyl f or mam de was added dropwi se to a suspensi on of 16.0 g of

sodi um hydr btgahf8% ayer 198s dridd Myverd ianbivdybus sodifvar sanfdee adnd|[err] C
in a nitrogen stream After the mxture 10 was stirred at that

t enper at ur ecbocefiiratedt esTha saedultiony crudeopr6dubtgwas pent§ledrioyn de in

added chl or 9Lgren 04 16% WXHTE MARNy orWRBBSIMNELD 2RRUIGH Sl AgpoouS

100 m of N, N-di et hyl - -formam de was added thereto. The whole
m xt ure wasssfliicregel colémm dhimmatogmaphyerfedoroint chledof@vhbeBivt m was
added to the residue, and the m xture was washed with saturated

acetate = 10/1) to give 14.7 g (76%) of the title compound
10 as an oil.
Rf = 0.38 (chloroform/methancl = 20/1)
IR (CCl1,) : 1735, 1629, 1475 cm™
NMR (CDCl,) 6: 8.16 (br, 1H), 7.42-7.26 (m,2H), 7.07
(ddd4, J=1.0, 7.3, 7.8Hz, 1H), 6.88 (4,
15 . J=7.8Hz, 1H), 3.58 (s, 6H)
MS (m/e) : 193 (M"), 165, 162, 120, 92
REFERENCE EXAMPLE 2
3.3-Diethoxyindolin-2-one
In 500 ml of ethanol were dissolved 14.7 g of
20 isatin and 10.6 g of triethyl orthoformate, and 100 mg of
camphorsulfonic acid was added thereto. The mixture was
heated under reflux for 12 hours, followed by concentration.
To the residue was added chloroform, and the mixture was
washed with saturated aqueous sodium hydrogencarbonate. The
25 organic layer was dried over anhydrous sodium sulfate and
concentrated. The resulting crude product was purified by
silica gel column chromatography (chloroform/ethyl acetate =

10/1) to give 20.4 g (92%) of the title compound as an oil.
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15 aqueous sodi um hydrogencarbonate. The organic |ayer was dried

over anhydrous sodium sul fate and concentr at ed. The resulting crude
product was washed wi th hexane and recrystallized fromethanol to give
47.3 g (67% of the title conpound as red needles. 20 Rf = 0.22
(n-hexane/ ethyl acetate = 5/1) NVR (CDCl [err]) [err]: 7.59-8.27 (m
7H), 7.11- 7 04 75 (d, J=7.8Hz, 1H), 5.93
(s, 2H) bWEEN&EhEﬂﬁﬂﬁﬁfﬁﬁmethanq}Eﬁﬂ%g/l , 3-di et hoxvi ndol i n- 2- one

2Rgference I*:&%ﬁﬁltc:?tclf gé?gESH ggm@{.gﬁﬂm%%%%ﬁ S(%‘r'm“g‘gggﬂi satin. as i
I--\)r43 033 (n-hexanef et hyl ?c@éj'a%e??]g)/[err P g 7782 gPE)

7.28-7.19 7.04 (t. J=7.8Hz, 1H). 670(d,
J=7. 8Hz, ‘WEreiihce ExaverE 3 1H), 4.86 (s, 2H). 3.60 (s. 6H) VB (i e)

;283 ( ARN satx® 192, 132, 91 5 REFERENCE EXAMPLE 5
3,3-Di oxnggﬁﬁfrvrng i n-2-one The title conpound was
obtained in i he SAMRJTRAABh of 443§ bE P&é@iﬁﬂﬁe Fomngl &£l N, axcept for

starting with 5- nitroisatin. 0.32 (chloroforninethanol =
20/ 1) -tfl@?.@c{r‘ﬁfahhhe[ RaE] ad8e§2d£§pw51.¢a td . BGubpthsion 2#), 7.01
(d, J=9.2Hz, 3.62 (s, 6H) M5 (me) : 238 (Merr]), 210, 180, 165

REFERENCE @@%ngchf sodium hydride (60%) in 100 ml of N,N-dimethyl-

formamide at 0°C in a nitrogen stream. After the mixture

10 was stirred at that temperature for 30 minutes, a solution
of 61.5 g of benzyl bromide in 100 ml of N,N-dimethyl-
formamide was added thereto. The whole mixture was stirred
for 1 hour and then concentrated. Chloroform was added
to the residue, and the mixture was washed with saturated

15 aquedus sodium hydrogencarbonate. The organic layer was
dried over anhydrous sodium sulfate and concentrated.
The resulting crude product was washed with hexane and
recrystallized from ethanol to give 47.3 g (67%) of the
title compound as red needles.

20 Rf = 0.22 (n-hexane/ethyl acetate = 5/1)
NMR (CDC1;) &: 7.59-8.27 (m, 7H), 7.11-7.04 (m, 1H),

6.75 (4, J=7.8Hz, 1H), 5.93 (s, 2H)

REFERENCE EXAMPLE 4
1-Benzyl-3,K 3-dimethoxyindolin-2-one

25 The title compound was obtained in the same manner
as in Reference Example 1, except for starting with N-
benzylisatin.

Rf = 0.33 ({n-hexane/ethyl acetate = 5/;).
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15 3. 3- D net hoxy- 1- phenyl i ndol i n- 2- one The title conmpound was

obtained in the sanme manner as in Reference Exanple 1, except for
starting with N phenyl i satin. Rf = 0.38 (n-hexane/ethyl acetate
=5/1) 20 NWR (CDCl[err]) [err]: 7.60-6.72 (m 9H), 3.64 (s, 6H) VS
(me) : 269 (Merr]), 241, 208, 195, 180, 166 REFERENCE EXANPLE 7
1-Allyl-3, 3- dlnEthOXVIndO|ln 2-one A sol ution of 3.86 of

3, 3- di met hoXRNEEPCAs R-Gne 7241 (dy FLr6wBHE, NHNL d7m2BhYHL8r kB é’é)was added
dropwi se to a suspension of 1.2 of sodi um hydr.i de (60@@ in 40 m of
NN- di met hyl f or mani de at O[ ef r§€ (% aJ% SHzgert ur fadP Afyer=7-8HZ¢ e

m xture was stirred at that_tenperature faor. 3 nyt es
- 44 - 2.60 HH)ofd Eﬁé S prédth- g %@ L(écldéﬁ)thereto The

resul ting ure tirr [ h apgd.th concentrated
Chloroforn1KES(548 d* to¥$§e?¥é@|§g aﬁé' Eg5 an § washed with
an aqueoys ggo égﬁgég chlorlde The 5 organic Iayer was dried
over anh drgﬁéiggg- E n%and concentrated. The resulting crude
product was pur _ : _ chr omat ogr aphy

(chlorofor 3 bEhEQh = nl§£ iﬁébf%ﬂ (90% of the title conpound.

Rf 0.85 (chl f
5.0 82 Egn oo eh 208 geLhang nﬁ?m%% Nas WrdiRd G0 Ghhel fbhber (m

EQANPﬁEBg (&s in5Héfe25%ce Example 1, except fofigiér&gnQGHLth 5- REFERENCE

nitroisatin.
10 Rf = 0.32 (chloroform/methanol = 20/1)
NMR (CDPCl,) &6: 8.32 (s, 1H), 7.36-7.26 (m, 2H), 7.01
(d, J=9.2Hz, 1RH), 3.62 (s, 6H)
MS {(m/e) : 238 (M), 210, 180, 165
REFERENCE EXAMPLE 6
15 3.3-Dimethoxy-1-phenylindolin-2-one
The title compound was obtained in the same manner
as in Reference Example 1, except for starting with N-
phenylisatin.
= 0.38 (n-hexane/ethyl acetate = 5/1)
20 NMR (CDCl,;) &: 7.60-6.72 (m, 9H), 3.64 (s, 6H) %
MS (m/e) : 269 (M"), 241, 208, 195, 180, 166

REFERENCE EXAMPLE 7

1-Allyl-3,3-dimethoxyindolin-2-one

| A solution of 3.86 g of 3,3-dimethoxyindolin-2-one
25 in 30 ml of N,N-dimethylformamide was added dropwise to

a'suspension of 1.2 g of sodium hydride (60%) in 40 ml of

N,N-dimethylformamide at 0°C in a nitrogen stream. After

the mixture was stirred at that temperature for 30 minutes,
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3, 3- Di net hoxy- 1- (2, 2-di net hoxvet hyl )i ndolin-2-one 15 A sol ution of
34.3 g of 3, 3-di net hoxyindolin-2-one in 400 mM of

N, N- di met hyl f or mram de was added dropw se to a suspension of 8.56 g of
sodi um hydride (60% in 100 m of N, N-di met hyl formam de at 0OC in a
nitrogen stream After the m xture was stirred at that tenperature for
30 minutes, 20 36.2 of bronoacet al dehyde dj net hyl aget al added
thereto. Tha- @‘és‘&*t?%gag#ﬁ}k]t RTOMLe s P@Gegt té@ﬁe?:ér The Te %\%jt I/ then

concentrated. Ethyl acetate was adde

S‘ bereld a0 the m xture
was washed WA¥EUER “RRiedbirred ok lyfioyy 8pdss Fﬁn?%ﬂ?%‘??%% e organic

| d d 5 d |f t Th
sl i ng cPOUBTDFOHT o5 AEde Yo (8 AR o R Sop B D FEurd Wl TN

al cohol I exanc,L9 G &2 ded P Dortle e o L84 ATBRYES co. nig = 0.43

’;N7R7( (d, [ er r %‘gkgr%ye!g?‘g%& (c§r 9%@%#%@1:%%4 koadam: éx'ﬂfaéé'%asnd 6H)

REFERENCE EéANngagatéd 142, 200t bty i) pRodudtRabOBUE Ifba b One

The title conpou was obt al ne € sanme manner I n Reference

Exanpl e 8, RARRCES Y dehl fd!rﬁ hykaneetal/By a
react ant . gﬁ'g%% &Qi gﬁi%%roform%t hangl —058/ 1) I/10 aNIVR (CDC[err])

[err]: 7.48x6 ZQe(m.lé , (9069 &t . theHialel dompound.
3.78-3.28 (m 8 , s, 6H), 1.12 (t, J=7THz, 6H)
M5 (' e) RrR209Q ONBsr(J:moaaﬁord,?rsetﬂa&u 020/1)
10 NMR (CDCl,) &: 7.52-6.71 (m, 4H), 6.20-5.55 (m, 1H),
5.41-5.00 (m, 2H), 4.30 (d, J=5Hz, 2H),
3.57 (s, 6H)
REFERENCE EXAMPLE 8
3 3-Dimethoxy-1-(2,2-dimethoxyethyl)indolin-2-one

15 A solution of 34.3 g of 3,3-dimethoxyindolin-2-one

in 400 ml of N,N-dimethylformamide was added dropwise to
é suspension of 8.56 g of sodium hydride (60%) in 100 ml of
N,N-dimethylformamide at 0°C in a nitrogen stream. After
the mixture was stirred at that temperature for 30 minutes,
20 :7:36.2 g of bromoacetaldehyde dimethyl acetal was added
thereto. The resulting mixture was stirred at 80°C for
1 day and then concentrated. Ethyl acetate was added to
the residue, and the mixture was washed with an aqueous
solution of sodium chloride. The organic layer was dried
25 over anhydrous sodium sulfate and concentrated. The
resulting crude product was recrystallized from isopropyl
alcohol/hexane to give 25.1 g (50%) of the title compound.

Rf = 0.43 (n-hexane/ethyl acetate = 2/1)
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REFERENCE EXAMPLE 10 15 3, 3-Di et hoxy-1-(2, 2-di et hoxyet hyl )i ndol i n-2-one
The title conpound was obtained in the sane nmanner as in Reference
Exanpl e 8, except for using 3, 3-diethoxy- i ndolin-2-one as a starting
mat eri al and bronpacet al dehyde di ethyl acetal as a reactant. 20 NMR
(e ferr]) [err]: 7.39-7.26 (m 2H), 7.09-7.01 (m 2H), 4.71

(t, J=5.4Hz, 1H), 3.95-3.67 (m 8H), 3.57- 3.43 (m
OH), 1.22 (WMRJECDGD), 66H),7.5116.90 (m, 4H), 4.59 (t, J¢3.5HE7 U, 6H)
REFERENCE EXAMPLE 11 25

3, 3-Di - n- propoxy- 1- (2, 2- di %7ﬁrd@0x§€§h§ﬁ¥bnaﬁpin3~25%n(esr 6H), To a
solution of 7.18 g of 3, 3-di nethoxy-1-(2,2

di met hoxyet hyl )i ndol i n- 2- ore 4% (260 6H) of n- propanol was added 0.1 g
of canphorsulfonlc acid, and the m xture was

- 46 - REFERENCE EXAMPLE & | uxed for 4 days. The reaction mixture was
concentrated di and the

mi xt ur e hasloks : PR ere oS SD-2E9%8F ogencar bonat e.
ot Tosr v i e A HER RO L e o
chrormt v ophy (HesaREL s o MEREH” e Oebig Bl AT o
"ot ’164(%13 W?Jaéggal@’a rébotant. | 10 o 67 (?n 8?231) e MlsO(H)m e)
393 (Merr] ke 334,723¢chléPosdd/méthancl = 20/1)
10 NMR (CDCl,) 6: 7.48-6.70 (m, 4H), 4.66 (t, J=5Hz, 1H),
3.78-3.28 (m, 6H), 3.52 (s, 6H), 1.12
(t, J=7Hz, 6H)
MS (m/e) : 309 (M"), 232, 178, 132, 103
REFERENCE EXAMPLE 10
15 3,3-Diethoxy-1-(2,2-diethoxyethyl)indolin-2-one
The title compound was obtained in the same manner
as in Reference Example 8, except for using 3,3—die£hoxy—
indolin-2-one és a starting material and bromoacetaldehyde
diethyl acetal as a reactant.
20 NMR (CDCl,) &: 7.39-7.26 (m, 2H), 7.09-7.01 (m, 2H), 4.71
(t, J=5.4Hz, 1H), 3.95~3.67 (m, 8H), 3.57-
3.43 (m, 2H), 1.22 (t, J=7.4Hz, 6H), 1.12
(t, J=7.4Hz, 6H)
REFERENCE EXAMPLE 11
25

To a solution of 7.18 g of 3,3-dimethoxy-1-(2,2-~

dimethoxyethyl }indolin-2-one in 200 ml of n-propanol was

added 0.1 g of camphorsulfonic acid, and the mixture was
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EXAMPLE 1 1- Benzyl -3 3-bi s(N - (4-net hyl phenyl )urei do)indolin-2-one 15
To a solution of 0.80 g of anhydrous al um num chloride in 20 mM of dry
t et rahydr of uran were added successively a solution of 0.57 g of

1- benzyl - 3, 3- di net hoxy- indolin-2-one in 10 M of dry tetrahydrofuran
and 0.60 g of p-tolylurea at O[err]C under a nitrogen atnosphere, and
the 20 mxture was heated under reflux for 2 hours. Ethyl acetate

was added theatrereflastadifan ¥ days.andFhehzearkion aniplure wasashed twice

wi th an aqueous sol ution of sodium chloride. The organic | ayer was

dri ed over cengeriateshdidifhifronethane wasopldeRddteythe f&SHHdURi on. The
residue was purified by 25 silica

) el colum chropat ography .
(chl or of or nped hhe Jpbtne was washe WPGhoSPQPﬁa§?§4a%#%9§§©sQﬁlum
1- benzyl - 3, 3-bi s(N - (4- met hyl phenyl ) yrei do)indgljn:2-one as a white
powder . hY¢€°99QF§EPQQﬁﬁ%Noﬂ%*hfﬁ@?ﬁéﬁ% ageﬁo%iﬁ Sridd ‘Gve¥
:J:£71.78;—Iz 5 1,_&r,1hydrous so%ng Dls\t/ﬁ%aqc[eerarn]d) _ ingfel}tfgt%ﬂrl 1@% 12%1766]? Ss?aé d,

J=7. 8Hz, . s R 4. . FAB
MB : 520 (Wﬁ?ff&?‘i,b%ﬁl%%,g%f%%ﬁ ci’g?{“gtga%(%aé}?(é“e’g%m
3-Bis(N -(4- ph rel - | t4=0l k- 20 . title
conpound wad %gﬁérégiq}nf?h‘gé arfeel%na@rfnarer d;g@b%’) glfne%aﬁaﬁTlee fo%&%dquf for
repl aci ng 1;hepz s S oXYy- i ndol i n-2-one used in Exanple 1 as a
stgrtinggna?gr?a 5%§Eﬁegﬁo ,B-éinethoxy-5-nitroindolin-2-one. w NVR
(DMBO- d[ er {_&IMR[ gepti, y skl. 37, 4. g3 ) (m, 8489 ,(2.62H] ¢, 86802 0. 1K),
J=2.4Hz, 1H), 8.18 (dd, J=2.4, 8.8Hz,

10 3.85-3.18 (m, 10H), 1.82-1.16 (m, BH),

1.10-0.67 (m, 12H)
MS (m/e) : 393 (M"), 334, 232, 162, 131, 89

EXAMPLE 1
1-Benzyl-3,3-bis(N'-(4-methylphenyl )ureido)indolin-2-one
15 To a solution of 0.80 g of anhydrous aluminum

chloride in 20 ml of dry tetrahydrofuran were added
éuccessively a solution of 0.57 g of l-benzyl-3,3-dimethoxy-
indolin-2-one in 10 ml of dry tetrahydrofuran and 0.60 g
of p-tolylurea at 0°C under a nitrogen atmosphere, and the
20 mixture was heated under reflux for 2 hqurs. Ethyl acetate
was added to the reaction mixture, and the mixture was
washed twice with an agqueous solution of sodium chloride.
The organic layer was dried over anhydrous sodium sulfate,

followed by concentration. The residue was purified by

25 silica gel column chromatography (chloroform/ethyl acetate
4/1) to obtain 0.24 g (23%) of l-benzyl-3,3-bis(N'-(4-
methylphenyl Jureido)indolin-2-one as a white powder.

Rf = 0.49 (chloroform/methanol = 20/1)‘
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1H), 7.38 (s, 2H), 7.29-6.99 (m 9H), 2.21 (s, 6H)

15 EXAMPLES 3 TO 7 The foll owi ng conpounds were prepared in the
same manner as in Exanple 1, except for replacing 1-benzyl -3, 3-
di met hoxyi ndol i n-2-one used in Exanple 1 as a starting material wth

3, 3-di net hoxyi ndol i n-2-one having a different 20 substituent at the
1-position thereof. EXAMPLE 3

1- Al 1yl - 3, NMR s(PMSQA3gteBhy| ptiarll Xwr,ekHd) i AdBRI hd2- k.- BHz, IR
(DVMSO-d[err]) [err]: 8.70 (s, 2H), 7.83 (d, J=6.8Hz, 1H),

7.27-6.89 (m 13H), 5.90-5. 81'7(rﬁ4-jZH)13 (m5 17H), 6.76 (d, J=7.8Hz, 38 (d,
J=16.1Hz, 1H), 5.20 (d, J=8.8Hz, 1H), 4.37 (br,
2H), 2.21 (s, 6H) EXAMPLELHD, 4.96 (s, 2H), 2.21 (s, 6H)
3.3-Bis(N -(4- rret hyI phenyl)ure i do henyl i ndol i n- 2- one

PR G5 fepa Bedr 1R 3T aw

(DVBO-d[ err err]2 874(s 2H), 7.91 (d, J=6.3Hz, 1H),
7.65-7. 4 (ﬁﬂ&—’ﬂ#—G 68 (d, J:7.8Hz, 1H), 2.21
> :

(s, 6H) .
phenyl ) ur ei 8¢ SSY5ES n 2H) ,

(7t 84 J(Z 9‘&27 3HZ 'Hfg 'title compound waﬁ_oprega§?d ag%l@%ggﬁ&@r&%%@%
6H) , in Example 1, excep? £t (2p18ding 1-bEXEYLLE, $-aimethoxy-

indolin-2-one used in Example 1 as a starting material with

U1

10 3,3-dimethoxy-5-nitroindolin-2-one.

NMR (DMSO-d,) &: 11.32 (br, 1H), 8.69 (s, 2H), 8.64 (4,
J=2.4Hz, 1H), 8.18 (d4d, J=2.4, 8.8Hz,
1H), 7.38 (s, 2H), 7.29-6.99 (m, SH),
2.21 (s, B6H)

15 EXAMPLES 3 TO 7
The following compounds were prepared in the same
manner as in Example 1, except for replacing l-benzyl-3,3-
dimethoxyindolin-2-one used in Example 1 as a starting
material with 3,3-dimethoxyindolin-2-one having a different

20 substituen® at the l-position thereof.

EXAMPLE 3
1-A11y1-3,3-bis(N'-({4-methylphenyl)ureido)indolin-2-one
NMR (DMSO-d,) &: 8.70 (s, 2H), 7.83 (d, J=6.8Hz, 1lH),
7.27-6.89 (m, 13H), 5.90-5.81 (m, 1H),
25 5.38 {(d, J=16.1Hz, 1H), 5.20 (d, J=8.8Hz,
1H), 4.37 (br, 2H), 2.21 (s, 6H)
EXAMPLE 4

3,.3-Bis{N'-(4-methvlphenyllureido)-1 —pl.tenvlindolin-z—one
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3,3-Bi s(N - (4-net hyl phenyl ) ureido)-1-(2,2-di -
propoxyethyl)indolin-2-one 15 Rf = 0.29 (CHO[err]/MeOH = 20/1) NVR
(cbcferr]) [err]: 7.82 (br, 2H), 7.63 (d, J=7.3Hz, 1H), 7.26
(t, J=4.4Hz, 1H), 7.11 (d, J=8.3Hz, 4H), 7.03-6.91
(m 2H), 6.89 (d, J=8.3Hz, 4H), 6.68 (br, 2H), 4.76
(t, J=5.4Hz, 1FD, 3.85 20 ' (d, J=5.4Hz, 2H), 3.69-3.42
(m 4H), 2.B§ = 0.37 (CHClngcoEt = 5«3) 6H), 1.52 (q, J=7.3Hz, 4H), 0.82
(t 6H) EXAMPLE 7
(RS) - 1- (2- ENNBX&DQSQ‘E@#QO)Q#& hy$)'243 (3 biBN[ &-OL- (4, 256.3Hz, 1H),
nmet hyl phenyl ) ur ei do) i ndol i n- 2- one NVR ( CDCl [err ) [err]: 7.79 (br,
2H), 7.76 (d, J=8.2Hz, 1H), 7.%65-7.01 (m, 7H), .68 (dp. 897 (8Hz13H), 4.77
(t, J=5. 6Hz, 1H), 3. 87- 53 (nr 4H), 3.41 (s, 3H),

2.16 (s, 6H), 1K), 2.244 5.t 68)=7. 1Hz, 3H)

EXAMPLE 8 3

3 B|s(N'5(4=§§¥ﬁ§Fﬁ§enyl)ureldo)|ndolln 2-one To a sol ution of

e e SRR ELRS IR0 0l 0y ety of urar

acetal in 1 }!ﬁi& ot &N and 9.0 g of p-iolylurea at

O[err] C undgra B 60 tnDs th L r mas at ed under
(Bl agnéa thﬁ T s okl V8t E T MR

reflux for 40 m nutes. ion
m xture, and the nlxture VRS, NG, Wi t pguepu ution of
sodi um chloride. The organrc aggf( qgr édaosgr hh@d%d%@i

10 1H), 3.81 (4, J=4.9Hz, 2H), 3.36 (s, 6H),
2.20 (s, 6H)
EXAMPLE 6

3,3-Bis{N'-(4-methylphenvl)ureido}-1-(2,2-di-n-
propoxyethyllindolin-2-~one

15 . Rf = 0.29 (CHCl,/MeOH = 20/1)

NMR (CDC1,) 8: 7.82 (br, 2H), 7.63 (d, J=7.3Hz, 1H), 7.26
(t, J=4.4Hz, 1H), 7.11 (d, J=8.3Hz, 4H),
7.03-6.91 (m, 2H), 6.89 (d, J=8.3Hz, 4H),
6.68 (br, 2H), 4.76 (t, J=5.4Hz, 1H), 3.85

20 (4, J=5.4Hz, 2H), 3.69-3.42 (m, 4H), 2.20
(s, 6H), 1.52 (q, J=7.3Hz, 4H), 0.82 (t,
J=7.3Hz, 6H)
EXAMPLE 7

(RS}—l—(Z-Ethoxz-z-methoxzethzl1-3=3-bis§N'~(4-

25 methylphenyl)ureido)indolin-2-one
NMR (CDCl1;) &: 7.79 (br, 2H), 7.76 (4, J=8.2Hz, 1lH), 7.26-
6.82 (m, 13H), 4.77 (t, J=5.6Hz, 1H), 3.87-
3.53 (m, 4H), 3.41 (s, 3H), 2.16 (s, 6H),
1.13 (t, J=7.1Hz, 3H)
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sodium sul fate, followed by concentration. To the residue was added

150 mM of ethyl ether, and insoluble matter was renmoved by filtration.
The filtrate was concentrated and 15 recrystallized fromacetone to yield
4.61 g (36% of the title conpound as a white powder. Rf = 0.38
(chloroforniethyl acetate = 1/2) NVR (DMSO-d[err]) [err]: 10. 57 (s,
1H), 8.68 (s, 7.77 (d, J=7.8Hz, 1H),
7.21-7.14 (EK_ME&F__ZO 7.02- 6 79 (m 6H), 2.21 (s, 6H)

FAB MBS 430 (MkH) [er rl 280, 147 | R (KBr 3350, 1730, 1675, 1652,
1607, 1548, 3 methylphenyl)urei né  EXAMPLE 9 25

3, 3- BIS(N' phenylureldo i ndol i n-2- conpound was

prepared in the saf@ fapfertien 5t l?ﬁ)Ekéﬁbﬁ?nydrg%éeﬁb“FbPugtart|ng with
Phggylurea EPl%L? e 1nR}58fﬁf tg( &gqfu§e% 4%% %%92 dgégld 28% R

(d o=y B Sopppesivaly7e; 8otifiad e £:7% d e (O N (m
W) 5 DARED 1o 1542 Ga0hs Oy AP st oy

phenyl)urelﬁgf ion of 49
anhydrous al gy %refa athboE! G8atP ao’(:)nf I\ﬁerdr%ﬂo%tﬁh@%dramr @ﬁewere added
u

10 successi'vely~a solution of 3.37 2, 2-di et hoxy-

ethyl)isati gi3ntdrdl GhBYhasetal uh&e:?OréTfl@i £y 4elightdsQ- Ethyl

acetate was added to the reaction mixture, and the mixture
10 was washed twice with an agueous solution of sodium
chloride. The organic layer was dried over anhydrous
sodium sulfate, followed by concentration. To the residue
was added 150 ml of ethyl ether, and insoluble matter was
removed by filtration. The filtrate was concentrated and
15 recrystallized from acetone to yield 4.61 g (36%) of the
title compound as a white powder.
Rf = 0.38 (chloroform/ethyl acetate = 1/2)
NMR (DMSO-d,) §: 10.57 (s, 1H), 8.68 (s, 2H), 7.77
(d, J=7.8Hz, 1H), 7.21-7.14 (m, 7H),
v 20 7.02-6.79 (m, 6H), 2.21 (s, 6H)
FAB MS : 430 {(M+H)®, 280, 147
IR (KBr) : 3350, 1730, 1675, 1652, 1607, 1548, 1515, 1314,
1242 cm™
EXAMPLE 9
25 3,3-Bis{N'-phenylureido)indolin-2-one
The title compound was prepared in the same manner as
in Example 8, except for starting with phenylurea in place

of p-tolylurea used in Example B. Yield: 28%
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furan and 3.01 g of p-tolylurea at O[err]Cin a nitrogen stream and
the m xture was heated under reflux for 2 hours. Et hyl acetate was
added to the reaction mxture, and the 15 mxture was washed twice with
an aqueous sol ution of sodium chl oride. The organic |ayer was dried
over anhydrous sodium sul fate, followed by concentration. The residue
was chr omat ogr aphed. on silica gel (chloroforninethanol = 50/1)

and recrystBﬁIFz@d3¥rbﬁ?%@¥®f°¥ﬁﬁﬁﬁth)%ﬂﬁ@ﬂﬁ& @. #43)g (14% 20 of the

titl d whi t hI f th | =
15 COPOUR ThuBplh ) BP0 1 oo T, B (STRTLTIELS T

it o o WL 9 0 e s 0
EXAMPLES 11 TO 21 npounds were prepared in the
sane manner as in Exanple Q%? é;iéﬁmm repl aci ng p-tolylurea

- 51 - EXAMPLE, 10 used in Exanple 10 with various aryl ureas.

EXAVPLE 11 —_—%—(—%—2 Di et hoxyet hyl) -3, 3- b s(N' ( 4- et hoxy-

phenyl ) urei do MeOH = 20/ 1) NVR
(cAferr]) , 1H), 7.28
(t, J=7.8Hz 7.08-6.96

2 o U~ COR) |
EP} §FZ 8EE671£§r T%F% s818¢ion of 4.00 %&%ﬁSiﬁiyqugg aiuﬁ1§§? 3452 34457
(m 4H), chloride in 30 ml of dry tetrahydrofuran were added
10 successively a solution of 3.37 g of N-(2,2-diethoxy-
ethyl)isatin-3,3~-diethylacetal in 30 ml of dry tetrahydro-
furan and 3.01 g of p-tolylurea at 0°C in a nitrogen stream,
and the mixture was heated under reflux for 2 hours.
Ethyl acetate was added to the reaction mixture, and the
15 mixture was washed twice with an aqueocus solution of sodium
chloride. The organic layer was dried over anhydrous
sodium sulfate, followed by concentration. The residue was
chromatographed on silica gel {chloroform/methanol = 50/1)
and recrystallized from ethyl ether to afford 0.744 g (14%)
20 of the title compound as a white powder.
Rf = 0.44 (chloroform/methanol = 20/1)
NMR (CDCl;) 6: 7.79 (br, 2H), 7.76 (4, J = B.2Hz, 1H),
7.26-6.82 (m, 13H), 4.77 (t, J=4.9Hz, 1H},
3.82-3.57 (m, 6H), 2.16 (s, 6H), 1.13
25 (t, J=7.1Hz, 6H)
EXAMPLES 11 TQO 21
The following compounds were prepared in the same

manner as in Exampie 10, except for replacing p-tolylurea
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3.68 (s, 6H), 1.12 (t, J=7.3Hz, 6H) EXAMPLE 12
1- (2, 2-Di et hoxyet hyl ) -3, 3-bi s(N - (4-net hoxvcar bonyl -

phenyl )ureido)indolin-2-one 15 Rf = 0.15 (CHCO [err]/MeOH = 20/ 1) NVR
(cocferr]) [err]: 8.17 (s, 2H), 7.83 (d, J=7.8Hz, 1H), 7.63

(d, J=8.3Hz, 4H), 7.33-7.17 (m 7H), 7.10- 6.97 (m
2H), 4.84 (t, J=4.9Hz, 1H), 3.81 (s, 6H), 3.85-3.60
(m 6H), 1.used in Egample 10 with various-@iyHuregs) EXAMPLE 13

3,3-Bis(N - ﬁ 4- c%anoihenyl )ureido)-1-(2 2-diethoxy- et hyl )i ndol i n-2-one
Rf = 0.16 ( MeOH = 20/1) 25 NWR (DVsO-d[err]) [err]: 9.30 (s,

1 7.67-7.46 (m 10H),
- 2-D1ethox eth 1)~3,3-bis(N' , J:78HZ, 1H), 7.01

(i ghenyl)ureldo):.ndogz__g 2100e 1) 4. 73 (L J=5. 4Hz, 1H).
80 fd V=% 0.89) (e Smiat? L To AR 1 08 (t J 7 4z, 6H)

Eﬁ%ﬁurﬁ&%ﬁé#& PR e IR éz’gbs(%ﬁ err] VetEs W72 R
(CDCl[err]) [err]: 7 88 (s (‘:ZI—%* 78!?% 7%,)\]-.;518)—!2(,& 1H.q. §H§1 4H8f

(t, J=6.8Hz, 1H), 7.17-6.97
J=8.8Hz, 4H), 4.79 (t J=5. 3tigg.- éf%s (m, 2H), 6.67 (br, 2H), 36884(d,

J=5.3Hz, 2H), 3.79-3.56 (m 4H), 3 (t, J=7.8H,
6H) (d, J=9.2Hz, 4H), 4.77 (t, J=4.8Hz, 1H),
10 3.86 (d, J=4.8Hz, 2H), 3.81-3.49 (m, 4H),

3.68 (s, 6H), 1.12 (t, J=7.3Hz, 6H)
EXAMPLE 12

1-(2,2-Diethoxyethy1})-3,3-bis(N'-{4-methoxycarbonyl-
phenyljureidolindolin-2-one

15 Rf = 0.15 (CHC1,/MeOH = 20/1)

NMR (CDCl,) &: 8.17 (s, 2H), 7.83 (d, J=7.8Hz, 1H), 7.63
(d, J=8.3Hz, 4H), 7.33-7.17 (m, 7H), 7.10-
6.97 (m, 2H), 4.84 (t, J=4.9Hz, 1H), 3.81
(s, 6H), 3.85-3.60 (m, 6H), 1.16 (t,
20 J=6.8Hz, 6H)
EXAMPLE 13

3.3-Bis{(N'-(4-cyanophenylureido}-1-(2,2-diethoxy-
ethyl)indolin-2-one

= 0.16 (CHCl,/MeOH = 20/1)
25 NMR (DMSO-d,) 6&: 9.30 (s, 2H), 7.84 (4, J=7.4Hz, 1H),
7.67-7.46 (m, 10H), 7.29 (t, J=7.4Hz,
1H), 7.12 (4, J=7.8Hz, 1H), 7.01 (t,
J=7.8Hz, 1H), 4.73 (t, J=5.4Hz, 1H),

3.80 (4, J=5.4Hz, 2H), 3.73-3.49 (m, 4H),
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NVR

EXAMPLE 15 1- (2, 2- Di et hoxyet hyl ) 3,3-Bis(N -(3-fluoro-

phenyl ) ur ei do)i ndol i n- 2- one Rf 0.27 (CHA [err]/MeOH = 20/1) 15 NWR
(ChC[err]) [err]: 8.01 (s, 2H), 7.82 (d, J=7.3Hz, 1H), 7.35-

6.90 (m 10H), 6.82 (d, J=7.3Hz, 1H), 6.57 (t,
J=7.3Hz, 2H), 4.82 (t, J=4.8Hz, 1H), 3.88 (d,
J=4.8Hz, 2H), 3.83-3.60 (m H) 1.15 (t, J=6.8Hz,
6H) 20 EXAMPLE 16 1- (2, Z-QBeﬂﬁoxye?h9H7 368} bi s(N - (4-nitro-
phenyl ) urei do)i ndolin-2-one Rf .21 (CHA [err]/ MeOH = 20/1)
(CDCIe[rr]-E%&Mgkﬁéﬁﬁ]) [err]: 9.24 (s 2H), 8.07 (d, J=9.5Hz, 4H), 25
7.95 (d, J=6. ,. 7.50 =9.5Hz, | 4H), 7.45
(S 2H) 7. k e : %%-gls N'-{4-fluoro- 7.12-7.02 (m 2H),
4.82 (t J=Rh 1 olin-2-one 3.91 (d, J=5.4Hz, 2H)

3. 81 1.17 (t, J=6.8Hz, 6H)

3.8 (R 3H.0, (GHEL/MeOH_= 20/1)

1-(2, 2-Di et 3- 4 t hyl

ph(eny|)urgi‘§8§¥ﬁéa%¢liah B: 3 ¥ (2l 389?0 (28Rt g B 5 R
cDa . 8.03 2 86 8kzg 1

(7.46- Esegg]%m[erlé]H) 4. 84 Eﬁrt ‘@6 ﬁ?z ﬁ&q P1786%e7 1A, en), 6. ‘72 90-3. 61

(M 6H), 1.27-1.12 (m 6H) (¢ s MMBLELES 4.791((2 y-5.3mz

2- Di et hoxyet hyl ) -3, 3-bi s(N - (2 quorof 10 phenyl)ureldo)lndbllg 2- one

10

15

20

25

3.85 (4, J=5.3Hz, 2H), 3.79-3.56 (m, 4H),
1.13 (t, J=7.8Hz, 6H)
EXAMPLE 15

1-(2,2-Diethoxyethyl)-3,3-Bis(N'-(3-fluoro-
phenvl)ureido)indolin-2-one

Rf = 0.27 (CHCl,/MeOH = 20/1)

NMR (CDCl;) 6: 8.01 (s, 2H), 7.82 (4, J=7.3Hz, 1H), 7.35-
6.90 (m, 10H), 6.82 (d, J=7.3Hz, 1H), 6.57
(t, J=7.3Hz, 2H), 4.82 (t, J=4.8Hz, 1H),
3.88 (d, J=4.8Hz, 2H), 3.83-3.60 (m, 4H),
1.15 (t, J=6.8Hz, 6H)

EXAMPLE 16

1-(2,2-Diethoxyethyl)-3,3-bis{N'~-(4-nitro-
henyl Jureidol)indolin-2-one

Rf = 0.21 (CHCl,/MeOH = 20/1)

NMR (CDCL,-DMSO-d,) &: 9.24 (s, 2H), 8.07 (d, J=9.5Hz, 4H),
7.95 (d, J=6.3Hz, 1H), 7.50 (d, J=9.5Hz,
4H), 7.45 (s, 2H), 7.30 (t, J=7.8Hz, 1H),
7.12-7.02 (m, 2H), 4.82 (t, J=5.4Hz, 1H),
3.91 (4, J=5.4Hz, 2H), 3.81-3.65 (m, 4H),

1.17 (t, J3=6.8Hz, 6H)
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Rf = 0.35 (n-hexane/ethyl acetate = 2/1) NVR (CDCl[err]) [err]:
7.89-7.82 (m 3H), 7.71 (s, 2H), 7.28 (t, J=6.1Hz,
1H), 7.18 (br, 2H), 7.10-6.98 (m 2H), 6.89-6.78 (m
6H), 4.82 15 (t, J=5.3Hz, 1H), 3.91 (d, J=5.3Hz, 2H
3.82-3.71 (m 2H), 3.67-3.58 (m 2H), 1.13 (t,
J=6.9Hz, 6 MPLE 19

3,3-Bis(N‘E@@£@¥é%5§ﬁenyl)ureldo) 1 (2, 2-di ethoxy- 20 ethyl)indolin-2-one
Rf = 0.25 ( h ' -DMSO-d[err])
Lerr]: '..ﬁmsﬂ- oYinoe ia Sl iredihg (57 55 50
2H), 7.98 = =G 1H), 7.49-7. 38 (m 4H), 7.27
(dt, J=1. , 1H), 7.09-6.95 (m 4H), 4.79 (t,
J=5 3z, H§f 3 %9290‘0*‘5:15/%?8“ ‘29?0’3“2 3.793.73 (m
e 63 30 ((éBcz?*s') 8: 0\ 803,407, 2K), 7.86 &allold.enirS HE, 6H)

3,3-Bi s(N - (4-bronmophenyl) | 2 t hgx n n- 2- one
Rf = 0.48 (CHCl [err]/ MeCH W%g?%g% Q% lgi({:&]@ 5 (t %%{%H]%%er

8.65 (s, 2H), 7.84 (d, J=7.338dp-3llh, (m, 6H), 1.27- 1 12 (m, BBP-7.25 (nl
10H), 7.10-6.96 (m 3H), 4.79 (t, J=5.3Hz, 1FD, 3. 88
(d, J=5. 3HzgxRWBLE 18 3.81-3.48 (m 4H), 1.17-1.12 (m 6H)
EXAMPLE 21

1-(2,2-Diethoxvethyl)~-3,3-bis(N'-(2-fluoro-~
10 phenyllureidolindolin-2-one

Rf = 0.35 (n-hexane/ethyl acetate = 2/1)

NMR (CDCl,) &: 7.89-7.82 (m, 3H), 7.71 (s, 2H), 7.28
(t, J=6.1Hz, 1H), 7.18 (br, 2H), 7.10-6.98
(m, 2H), 6.89-6.78 {(m, 6H), 4.82
15 {(t, J=5.38Hz, 1H), 3.91 (4, J=5.3Hz, 2H),
3.82-3.71 (m, 2H), 3.67-3.58 (m, 2H),
1.13 (t, J=6.9Hz, 6H)
ﬁXAMPLE 19

3.3-Bis{N'-(2~cvanophenyl Jureido)-1-(2,2-diethoxy~
20 ethyllindolin-2-one

Rf = 0.25 (n—hexane/ethyl acetate = 2/1)

NMR (CDC1,-DMSO-d¢) &: 8.79 (s, 2H), 8.30 (s, 2H),
8.17 (4, J=8.3Hz, 2H), 7.98 (d, J=5.6Hz,
1H), 7.49-7.38 (m, 4H), 7.27 (dt, J=1.3,
25 6.3Hz, 1H), 7.09-6.95 (m, 4H), 4.79 (t,
J=5.3Hz, 1H), 3.89 (d, J=5.3Hz, 2H),
3.79-3.73 (m, 2H), 3.63-3.53 (m, 2H),

1.17 (t, J=6.9Hz, 6H)
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10 3.3-Bi s(N -(3-bronmophenyl ) ureido)-1-(2, 2-di et hoxy-

et hyl )i ndol i n- 2- one Rf = 0.48 (CHO[err]/MeOH = 20/1) NVR
(cbdferr]) [err]: 7.99 (br, 2H), 7.82 (d, J=7.6Hz, 1H), 7.57

(s, 2H), 7.33-7.24 (m 3H), 7.09-6.93 (m 15 6H) ,
6.96-6.80 (m 2H), 4.86 (t, J=5.0Hz, 1H), 3.88 (d,

J=5. OHz, 2H;; élgé-go& (m 4H), 1.19-1.12 (m 6H)
REFERENCE E: 3, 3- Bi s(et hoxycar bonyl et hyl )i ndol i n-2-one 20

To a solutignof 1,33 g, of oxindol n 20 of .dry dinethyl sulfoxide
was added 1 vi—%ﬂ = JULed SEefEd de in dry
gEhy Qlin-g-one

di nmet hyl surfex oo t enperature under a nitrogen atnosphere,
fol |l oned by - OoShhTF4 f 0_m s. To the resulting m xture was 25
added dr opvage 191&bm{t%t?l tef/%‘ ngrarzséiet ate, followed by stirring at
the sanmest egRar aEHEE. SoMs R Qe gut es. t he ’isXt ur e yuasafyrt added
10 ofsa ngf:uti%n of & 5ngpo"ta%'sﬁss;ru Nt -%Ut'o?i'?g }(ﬁ’d‘r}\;/\@d?{fxrgt hgﬁs'

sul foxi de, foll owed bys s§gLF ing (f“p’r 1399@%“ ?%956.39 Eﬁe @ﬁ;(%t%ggvas

added pw se

1.11 m of ethyl bronpacetate, Jhe Figsulilyngs.gs (Al XpUEesuas syirred at
the sanme tenperature for 20 m nutes. The reaction m xtufe was treated
with a sodi um chl ori de 3aseduss @i, utgon andzextiacted gy h et hyl
et her. The et hyl 5 ether |ayer was dried over anhydrous magnesi um sul fate
and COEBXAMPLBt 21l. The residue was purified by silica gel colum
chromat ogr aphy (hexane/ethyl acetate = 2/1) to afford 0.79 g (2699 of
the title c id(N'-(3-bromophenvl ureido)-1-(2, 2-diethoxy-
ethyl)indolin-2-one

Rf = 0.48 (CHC1,/MeOH

[}

20/1)
NMR (CDCl;) &6: 7.99 (br, 2H), 7.82 (4, J=7.6Hz, 1H), 7.57
(s, 2H), 7.33-7.24 (m, 3H), 7.09-6.93 (m,
15 6H), 6.96-6.80 (m, 2H), 4.86 (t, J=5.0Hz,
1H), 3.88 (d, J=5.0Hz, 2H), 3.84-3.62 (m,
4H), 1.19-1.12 (m, 6H)
ﬁEFERENCE EXAMPLE 12
3, 3-Bis(ethoxycarbonylmethyl)indolin-2-one
20 To a solution of 1.33 g of oxindole in 20 ml of
dry dimethyl sulfoxide was added 10 ml of a 1M solution of
potassium t-butoxide in dry dimethyl sulfoxide at room
temperature under a nitrogen atmosphere, followed by
stirring for 10 minutes. To the resulting mixture was
25 added dropwise 1.11 ml of ethyl bromoacetate, followed
by stirring at the same temperature for 20 minutes. To
the mixtﬁre was further added 10 ml of a 1M solution of
potassium ¢t-butoxide. in dry dimethyl sulfoxide, followed

by stirring for 10 minutes. To the mixture was added
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Rf = 0.22 (hexane/ethyl acetate= 2/1) 10 NWR (CDC[err]) [err]: 7.87 (s,

1H), 7.30-7.18 (m 2H), 7.04-6.86 (m 2H), 4.03-3.91
(m 4H), 3.03 (d, J=16.1Hz, 2H), 2.88 (d, J=16.1Hz,
2H), 1.07 (t, J=7.3Hz, 6H) M5 (nme): 305 (Merr]), 232, 186, 174, 146,
130 15 REFERENCE EXAMPLE 13

3,3-Bis((1,1-dinet hyl et hoxy) car bonyl net hyl )i ndol i n- 2- one The
title compofhaPHasept e’plar'%ﬁ ¢h ey ls bromeassspte. The reswktid@nce Exanpl e

12, except for starting wt bronbacetate in place of ethyl

h {-butyl
br ompacet at BH5BES; Hies Z%tl’ﬁé?‘%ra&lué%‘%ﬁéﬁ&l gepperaturepfor 20 gginutes.
e acas (fhelfghetion flddure vad R BALIHN L Lehila oRifiddly " s
m . 361 0 19 145 . 25  REFERENCE, EXANVP 14
g. 3% s(hydrg%gég%%)%%y@njé?lﬁﬁ dlr?d‘(]:ﬁri t8d, étﬁ ?Eﬁyﬁ etge% a DI G of
0. 73 0 Of SeipbES{8lPVas aried YR UnTRHIGLL' REGhED1 55 O0G1 £0ed il ©F

et hanol was a

a solution ghndeRPrgtod. POfas SidyDdRdL QY rﬁg§§;& by é{-#é?at%el Ao 1RST . 8t

roomtenperature, and the mxture was sti nperature for

15 hours, fghkeMBHoYaIdN CEIELAd QAthyl ace%QSeCQnﬁﬁPzr@6?%ﬁ%%39i@?ﬁ@V'd In

wat er, washed wi th chl oro- 5 form "adjusted to p W hydrochl ori c
acid, and (26%j0pgethe atethe Ridigdovaet ate was added to the residue,

and any insoluble matter was renoved by filtration. The
Rf= 0.22 (hexane/ethyl acetate= 2/1)
10 NMR (CDC1,) &: 7.87 (s, 1H), 7.30-7.18 (m, 2H),
7.04-6.86 (m, 2H), 4.03-3.91 (m, 4H),
3.03 (4, J=16.1Hz, 2H), 2.88 (4, J=16.1Hz,
2H), 1.07 (t, J=7.3Hz, 6H) -
MS (m/e): 305 (M"), 232, 186, 174, 146, 130

15 REFERENCE EXAMPLE 13

3,3-Bis{(1,1-dimethylethoxy)carbonylmethyl)indolin-2-one
The title compound was prepared in the same manner
as in Reference Example 12, except for starting with t-butyl

bromoacetate in place of ethyl bromoacetate used in

20 Reference Example 12. v
Rf = 0.29 (hexane/ethyl acetate = 2/1)
NMR (CDCl;} &6: 9.03 (br, 1H), 7.42-6.80 (m, 4H),
2.83 (s, 4H), 1.19 (s, 18H)
MS (m/e): 361 (M"), 249, 204, 191, 145
25 REFERENCE EXAMPLE 14
3,3-Bis(hydroxycarbonylmethyl)indolin-2-one
To a solution of 0.73 g of 3,3-bis(ethoxy-

carbonylmethyl)indolin-2-one in 40 ml of ethanol was added
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filtrate was concentrated and purified by LH 20 col um chr omat ogr aphy
(eluent: nmethanol). Yield: 86% 10 Rf = 0.27 (chl orof orm nethanol = 1/1)
NVR (DMSO-d[err]) [err]: 12.14 (br, 2H), 10.35 (s, 1H), 7.27 (d,

J=7.2Hz, 1H), 7.17-7.09 (m 1H), 6.92- 6.76 (m
2H), 2.88 (d, J=16.0Hz, 2H), 2.64 (d, J=16.0Hz, 2H)
15 EXAMPLE 22 .3 3-Bis( 4-nethy|phenxl)carbannylnethgl%ipdolin-z-one
To a sol uti 8nS6fu§ion §fot- 35 W RE (RkASSdtydFpride (B5%) in 5 ml

met hyl )i ndol in-2-one_and 1.24 g of dicycl ohexyl carbodiim de . in 30 m

of N, N.di moPflyPRSFRaRT EoRR, tEIRRRAF i c a9 Joey migfupeoyag srirred at

The resul (| REST: YERPETARRES L FoF ofb diotEs,” SRIaveenbE: SPUPRRTERTAB hour 5 and
vae vashod e Cllieentrrtd UL G FRrGE T s orparat e BReALFE o ©

o hoareoys 3 hBYC PRNEATHE A ol DR HARICEIBYEE MBRa  apalr| o0 over

anhydrous sodi um suftate and ncentrate cru

l'i ed loknl I : h th | =
S0/ 1) “and 1t RERCPRCESeoar | | SEyf L RERLAE was aduBtol SAOEALEMILT! SO0

from benzengnkoalyV€ndobdn e (#o0lydd st B9TRYRAsRT0n, ol te

powder . NVR (DMSO-d[err]) [err]: 10. 32 (s ,
7.33-6.81 filtrate was concentratddNankPuriFi@3 6?1Lﬁ5é6-85§umﬁkb1 2.72 5
(d, J=14.9Hz, 2H), 2.21 (s, 6H) MS (me) : 427 (Merr]), 321, 293,

172, 159, 1@Rromatof¥éph¥yE @Buent: methanol). Yield: 86%.
10 Rf = 0.27 {(chloroform/methanol = 1/1)
NMR (DMSO-4;) 6&: 12.14 (bxr, 2H), 10.35 (s, 1H), 7.27 (4,
J=7.2Hz, 1H), 7.17-7.09 (m, 1H), 6.92-
6.76 (m, 2H), 2.88 (d, J=16.0Hz, 2H),
2.64 (d, J=16.0Hz, 2H)
15 EXAMPLE 22
3.3-Bis((4-methylphenyl Ycarbamoylmethyl Yindolin-2-one
| To a solution of 0.25 g of 3,3-bis(hydroxycarbonyl-
methyl)indolin-2-one and 1.24 g of dicyclohexylcarbodiimide
in 30 ml of N,N-dimethylformamide were added successively
20 0.92 g of 1-hydroxybenzotriazole and 0.64 g of p-toluidine
at room temperature. The resulting mixture was stirred at
room temperature for 12 hours and concentrated. Ethyl
- acetate was added to the residue, and the mixture was washed
successively with dilute hydrochloric acid and saturated
25 agqueous sodium hydrogencarbonate. The organic layer was
dried over anhydrous sodium sulfate and concentrated. The
crude product was applied on silica gel column chromatog-

raphy (chloroform/methanol = 50/1) and then recrystallized
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1- Benzyl - 3. 3- bi s((4- net hyl phenyl ) car banoyl net hyl )i ndol i n- 2- one 10
To a suspension of 0.05 g of sodium hydride (60*) in 5 mM of

N, N- di et hyl f or mam de was added dropw se a solution of 0.36 g of

3, 3-bis((1, 1-di nmet hyl et hoxy) car bonyl - met hyl )indolin-2-one in 5 m of
N, N-di met hyl f ormam de at O[err]C Iin a nitrogen stream After stirring
the mxture at that 15 tenperature for 30 mnutes, 0.12 m of benzyl

broni de wasfrom bexdda@ ttRegdve. OTRE GhbF3% )i af Uthe \listla iqampeusy a8 hour
and t hen concentrated. Chl oroformwas added to the concentrate,

and the mi>@& iR ed with an aqueous sol ution of sodi um

P
and_concent it dPVEO-Gled b1 1 BOnapl (8, oLy, BHTCT 2, AETRY A
bi 1, 1-di methyl eth b I )] | j n- 2= : 7 Q.66
(IhZ§<<(31ne/ et Ih;rF a)éeteat gX):/) (Z:?rl)O%'m‘ikﬁg{'%%[{e‘?ﬂi%}g%zf 2’52’526930 (m

9H), 4.89 (s, 2H), 3.04-2.78 _ 4 1.17 (s, 18H)
25 % The above-prepared(?!bgﬁ%§r?§?3-%?g((%ﬁ%ézﬂﬁﬂiaﬁA-

et hoxy) car \/ hyl )i l i 2- Vfgécﬂ I [ 5 m of et hanol,
and to theqégc])lduﬂpign 'wasfll&ggéggjh sol ut'ion olfsﬁzo' \i%o. 28179 of potassium

hydr oxi de (Bg¥dpig 28 M of water at room

- 58 - ~  tenperature. The resulting m xture was heated under

reflux _l-flﬁn&lh@,rﬁbif?g'(MQW@@h?igﬁéﬂﬁﬁQ&é%g@%‘zlﬂ@ﬁx?[m‘lrmtﬂi‘&@&-— _

di ssolved in water, washed wth chloroform and adjusted to pH 2 with
10% hydrochdgi c acid. The resulting product was 5 extracted wth ethyl
acetate, and the organic |ayer was dri ed over anhydrous sodium sul fate

and con@entrat ed. The suspension of 0.05 g of sodium hydride

(60%) in 5 ml of N,N-dimethylformamide was added dropwise a
solution of 0.36 g of 3,3-bis((1,1-dimethylethoxy)carbonyl-
methyl )indolin-2-one in 5 ml of N,N-dimethylformamide at 0°C
in a nitrogen stream. After stirring the mixture at that

15 temperature for 30 minutes, 0.12 ml of benzyl bromide was
added thereto. The whole mixture was stirred for 1 hour and
fhen concentrated. Chloroform was added to the concentrate,
and the mixture was washed with an aqueous solution of
sodiuﬁ chloride. The organic layer was dried over anhydrous

20 sodium sulfate and concent¥ated to obtain l-benzyl-3,3-
bis((1l,1l-dimethylethoxy)carbonylmethyl)indolin-2-one.
Rf = 0.66 (hexane/ethyl acetate = 2/1)
NMR (CDCl;) &: 7.35-6.50 (m, 9H), 4.89 (s, 2H), 3.04-2.78

(m, 4H), 1.17 (s, 18BH)

25 The above-prepared l-benzyl-3,3-bis((1l,l-dimethyl-
ethoxy )carbonylmethyl )indolin-2-one was dissolved in 15 ml
of ethanol, and to the solution was added a solution of

0.66 g of potassium hydroxide (85%) in 2 ml of water at room
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resi due was dissolved in 10 m of chloroform and 0.62 g of

di cycl ohexyl carbodii m de, 0.46 g of 1-hydroxybenzotri azol e, and 0.32 ¢
of p-toluidine were successively added to the 10 solution, followed by
stirring at roomtenperature for 5 hours. The resulting precipitates
were renoved by filtration, and the filtrate was washed successively
W th dilute hxgrochloric acid and saturated aqueous sodi um

hydr ogencar FGTRESEEHEE - or JBRI TePUYBING R HYTRY e heatedanRdar ot LN um

sul f at e, angﬁﬁpgg ntrate .lIhe rude roduct was purified by silica

gel(5(7:00/(l) urrp 0 ¢ b‘f&{or\ o °We§h}é¥<a‘i’%?°e? i at&@éo‘t'agrgh@ IP?};FB Ugﬁgltsn 0. 29

of .. e title_conpound as a, . = 0,

?hexane/ et hyl+S504VELe 12 YP%?r'ZBagNMi ‘(’&V%C[H'g'f%o\)%do[r@r'r]a.nd gdgusted by
86 e Wk 100 mpperiie e el g ot St
m 517 1 , 6 91 . MPLES 24 TO 26

o5 ¢ 57 pptttelleeld with selfE ad8tase  mind the Yroapie TRREF was 100

in Exanpl e %%ieﬁxl%%tr bAhyE2BLEC5E8: b AW £ UL U concentibdel” E'ffil gl e 23

wi th various al kyl halides. -

EXAMPLE 24 { dleViry ' -{@thyl |l oA hyb ) Lngdel i n- 2-
one Rf§3ﬁ5.16 (n?Kgigﬁé}g%%§f&égZJ§¥éﬂgq?%i) 5 'Né%a?gm%%}%[g?r])

[err]: 9. BidyelohHkyléadboli8Ridd) A4 g of 1-hydroxybenzotriazole3: 16
(s, 3H), 3.11 (d, J=15.1Hz, 2H)
and 0.32 g of p-toluidine were successively added to the
10 solution, followed by stirring at room temperature for
5 hours. The resulting precipitates were removed by
filtration, and the filtrate was washed successively with
dilute hydrochloric acid and saturated aqueous sodium
hydrogencarbonate. The organic layer was dried over
15 anhydrous sodium sulfate, and concentrated. The crude
product was purified by silica gel column chromatography
(hexane/ethyl acetate = 1/1) to obtain 0.29 g (57%) of
the title compound as a white powder.
Rf = 0.26 (hexane/ethyl acetate = 1/1)
20 NMR {(CDCl;) &: 9.83 (s, 2H), 7.46-6.61 (m, 17H),
4.92 (s, 2H), 3.20 (4, J=15.1Hz, 2H),
2.83 (4, J=15.1Hz, 2H), 2.21 (s, 6H)
MS (m/e) : 517 (M"), 411, 383, 369, 262, 107, 91
EXAMPLES 24 TO 26

25 The following compounds were prepared in the same
manner as in Example 23, except for replacing benzyl bromide

used in Example 23 with various alkyl halides.
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2.74 (d, J=15.1Hz, 2H), 2.21 (s, 6H) M5 (nie) 441 (Merr]), 335,

307, 186, 107 EXAMPLE 25 10 3, 3-Bi s((4-nethyl phenyl

car banoyl et hyl ) - 1- (phenyl car bonyl et hyl )i ndol i n- 2- one Rf = 0.41
(n-hexane/ ethyl acetate = 1/1) NVR (DVMSO-d[err]) [err]: 9.91 (s,
2H), 8.14 (d, J=7.3Hz, 2H), 7.73-6.86 (m 15H),
5.35 (s, 2%2 3.30 15 (d, J=16.1Hz, 2H), 2.78 (d,
J=16. 1Hz, EXAMPLE 24 2H), 2.22 (s, 6H) MB (me) : 545
(h{err]), 439, 411, 333, ,290, 107 EXANPLE 26

3, 3- Bi s( (4-FMeEA ety S 4=~1e ahe prbamoylmethyl )indolin-2-
pyri dyl nmet hyl )i ndol i n- 2- one NNR (DNBC>d[err]) [err]: 9.83 (s, 2H)
8.55 (d, J Hz, 1H), 7.66-7.50 (m 2H)
7.38-7.01 ( J 7.3Hz, 1H), 6.68

1 (t,
(d, J=7. sHA Q} ]6ﬂ16 (n-hexane/ethyl acipﬁte4 9%;?§ 3.20 (d, J=15.1Hz,

(2r571 e) - 3 5sTERMERIE 4%2 3§4%2gg %8%5 g551- g@fﬁéﬁz A EXPLE 15

RS)-1-B | -3 th b t hyl h d
(RS - penzy -3 (et hoxycar bong gy iy ) iV gr o @eciis e e,

met hyl di silazane in 10 m of gry,t raggggo Hrampas Added s  gy)dropw se
6.4 m of a 1.59M hexane sol ution g? % N?IthlUﬁ1at -7g[err]C

under a ni tM®gERY &Y OS Ar € M 50I$@y\ed3@y 1335 Stig7ing at that tenperature
for 10 mnutes. To the m xture
EXAMPLE 25

10 3,3-Bis{{4-methylphenvl)carbamoyvlimethyl)-1-
{phenyvlcarbonylmethyl Yindolin-2-one

Rf = 0.41 (n-hexane/ethyl acetate = 1/1)
NMR (DMSO-d,) &: 9.91 (s, 2H), 8.14 (4, J=7.3Hz, 2H),
7.73-6.86 (m, 15H), 5.35 (s, 2H), 3.30
15 . (4, J=16.1Hz, 2H), 2.78 (d, J=16.1Hz,
2H), 2.22 (s, 6H)
MS {m/e) : 545 (M"), 439, 411, 333, 290, 107
EXAMPLE 26

3.3-Bis{(4-methviphenvl )carbamoylmethyl}~1-(2-
20 pyridylmethyl)indolin-2-one -

NMR (DMSO-d,} &6¢= 9.83 (s, 2H), 8.55 (4, J=4.9Hz, 1H),

7.66-7.50 (m, 2H), 7.38-7.01 (m, 11H),
6.89 (t, J=7.3Hz, 1H), 6.68 (d, J=7.8Hz,
1H), 4.98 (s, 2H), 3.20 (4, J=15.1Hz,
25 2H), 2.84 (4, J=15.1Hz, 2H), 2.21 (s, 6H)
MS (m/e) : 518 (M), 412, 384, 237, 107, 92
REFERENCE EXAMPLE 15

(RS)-1-Benzyl-3-{ethoxycarbonylmethyl )-3-hydroxyindolin-2-
one

- 60 -



was slowy added 0.976 m of ethyl acetate, followed by stirring at
-78[err]C for 30 mnutes. To the m xture was further added a solution
of 2.00 g of 1-benzylisatin in 10 mM of dry tetrahydrofuran, followed
by stirring at that 10 tenperature for 1 hour. Water was added to the
reaction m xture, and the product was extracted with ethyl acetate.
The organic | ayer was dried over anhydrous sodiumsulfate to give 2.23
g (81% of the titTQaaxﬂqinNﬂmn of 2.4MRL(CBCL]®r¥]3,3.&31Hexa-7. 45-6.55 (m
9H), 4.84 (s, , 4.12 (q, 15 J=6.9Hz, 2H), 2.97 (s,
2H), 1.40 (methz_ 151lazane in 10 ml of dry. Igt{@hyqﬁqfqyﬁp qg% added
REFERENCE EXAMPLE 1

(RS) - 1- Benzéfrogwqawr%oé/ gL Q4 -ardt- SPMp HEeKRRE afP HBELRD 7y |In-butyl

nethyl)lndolln 2-one To a solution of 0.254 of p-toluidine in
10 ni bithiym 12k ramd’% mn%taeasa AFBpAPRere, GiLosed, by 59
hexane sol ution of n-but i thi um at ] C, under | trogen

at nosphet e, "Fb?ﬂﬁ%oa%yﬂé"f rYSRET: é‘tt“f"ﬁatfo% %e’?‘ﬁ?ﬁ?%sf ort® The fHXHure og.

-{Obéggylm )?it%égh% 350 gg‘%‘:ﬁ S‘fr‘r{yé}%@ g’;dggg%?ng%?ggti On%llowed br?' 5 m of
dry tetrahyd ggéyg,ggm L AR Cadl QlibQuBd DYmo the SHIELLAD s t M

t enperat ure e reac |on m xture,

aﬂd the pro?ﬂf&h Safddd art ution of 2,00 of l-be §¥ﬁlsat1n in - 61 -
with chlorotform The organic Tayer was dried over an rous sodi um
sulfate andl@°ﬁ§9&£r&ﬁfdkeﬂ%&hi&%ﬁf&f%ﬁwa%oQMBwEaeﬂy stir£Wh§'é&<%hé¥ﬂ

col urm chromat ogr aphy (hexane/’ethyl acétate = 5/1) to give 0.161 g

(44% ofpt h@eﬁlgéi‘@t@ﬂérpfbhﬂdl hdur NMRakeRCber blifleets ] the Sradcfson 1H) ,
7.47-6.92 (m 6.67

mixture, and the product was extracted with ethyl acetate.
The organic layer was dried over anhydrous sodium sulfate
to give 2.23 g (81%)'of the title compound.
NMR (CDCl,) &: 7.45-6.55 (m, 9H), 4.84 (s, 2H), 4.12 (q,
15 J=6.9Hz, 2H), 2.97 (s, 2H), 1.40 (br, 1H),
1.13 (t, J=6.9Hz, 3H)
REFERENCE EXAMPLE 16

(RS)}-1-Benzyl-3-hydroxy-3-{{4-methylphenyl }aminocarbonyl-
methyl)indolin-2-one

20 To a solution of 0.254 g of p-toluidine in 10 ml
of dry tetrahydrofuran was added dropwise 1.3 ml of a 1.59M
hexane solution of n-butyl lithium at -78°C under a nitrogen
atmosphere, followed by stirring at that temperature for
10 minutes. To the mixture was added a solution of 0.299 g
25 of 1l-benzyl-3-(ethoxycarbonylmethyl)-3-hydroxyindolin-2-one
in 5 ml1 of dry tetrahydrofuran at -78°C, followed by
stirring at that temperature for 30 minutes. Water was

added to the reaction mixture, and the product was extracted

- 61 -



(d, J=8.6Hz, 1H), 5.38 (s, 1H), 4.88 (d, J=16. OHz,
1H), 4.74 (d, J=16.0Hz, 1H), 3.06 (d, J=14.9Hz, 1H)
2.69 (d, J=14.9Hz, 1H)), 2.29 (s, 3H 10 EXAMPLE 27
(RS) - 1- Benzyl - 3- ((4- net hyl phenyl ) am nocar bonyl net hyl ) - 3- (( 4-

met hyl phenyl ) am nocar bonyl oxa) i ndol i n- 2- one To a sol ution of
0.155 g of 1-benzyl-3-hydroxy-3-((4- met hyl phenyl ) am nocar bonyl net hyl )
i ndol i n- 2- cmktlrehlpwepm. The orgpnio 9&ﬁY¢§o‘é§%n@€~‘ee PVEY rﬁnlmdw

t et rahydr of uran was added 10 ng of dlbutgltln di acetate at

t enper at ur esodium (gulfiate mnd cgpaceatraspher eT anﬁeﬂ@ﬁ‘n%%r‘é‘% irred
at that tenperature for 18 hours. Water was added to t he reagtlon

m xture, aneyt$bliFdErk Q&%¥NBGQQQQN§G°QFPHhY2bhﬁ¥§PﬁéﬁYﬂ¥ﬁfﬁﬁﬁ?

organi c | ayer was drjed over. anhydrqu un1su|fat and

concentratea/liTEPrgﬁﬂ%hﬂy%E%Sgbdﬁ4& Bf the %§ g?l?% tolunn

h t h /eth t at /1 899 f
Che it cOMbotaaet oS Wi foner dy) 7 477p 7520085, {Yffig AT
7.60-6. 88 17H), 6.68 7 04 d,
J=14. 8Hz, (1|rp|) K 2(56 J=8.6Hz, 43¢ y5- §g1£g8l-éﬁs_|’il-ﬁlé_% ‘g (d, (

%Z%i (2HZ1 3H) J=16.0H3d, 1%)994(.9}4 %a}532t&01¥£9 18) 28 (66 3H),
: s,

REFERENCE EXAMPLE 17 ](%c?erhl-)i‘r %ﬁzhytimxyarrwoxand@m QuHNELH),

To a suspension of 7.11 g of N-benzylisatin‘in 75 of ethanol was

added a solution of 3.84 g pfadiydy 0xgyam ne

10 EXAMPLE 27

(RS )-1-Benzyl-3-((4-methylphenyl )aminocarbonylmethyl)}-3-((4-
methylphenyl }aminocarbonyloxa)indolin-2-one

To a solution of 0.155 g of l-benzyl-3-hydroxy-3-((4-
methylphenyl)aminocarbonylmethyl)indolin-2-one and 0.097 ml
15 of p-tolyl isocyanate in 10 ml of dry tetrahydrofuran was
added 10 mg of dibutyltin diacetate at room temperature
under a nitrogen atmosphere, and the mixture was stirred
at that temperature for 18 hours. Water was added to
the reaction mixture, and the product was extracted with
20 !__dichloromethane. The organic layer was dried over anhydrous
xurzsodium sulfate and concentrated. The residue was purified
by silica gel column chromatography (hexane/ethyl acetate =
3/1) to give 0.178 g (89%) of the title compound.
NMR (CDCl,) &: 9.42-9.12 (br, 1lH), 7.60-6.88 (m, 17H), 6.68
25 (4, J=7.8Hz, 1H), 5.04 (d, J=14.8Hz, 1H),
4.94 (4, J=14.8Hz, 1H), 3.14 (d, J=15.2Hz,
1H), 2.99 (4, J=15.2Hz, 1H), 2.28 (s, 3H),
2.21 (s, 3H)
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5 hydrochl oride and 3.84 g of sodiumacetate in 500 ml of wat er. The

m xture was stirred at roomtenperature for 1 hour, followed by
concentration. The residue was washed with water and recrystallized
fromethanol to give 6.11 g (81% of the title conpound as yell ow
crystals. 10 Rf = 0.33 (chlorofornf nmethanol = 20/1) NVR (DVMSO-d[err])
[err]: 13.51 (br, 1H), 8.00 (d, J=7.3Hz, 1H),

7.39-7.26 (REFERBNCE EXAMPIS I/m 2H), 4.94 (s, 2H)
M5 (nfe): 252 (Merr]), 235, 2 ENCE EXAMPLE 18

07, 91
(RS)-3-(N - e sl 4 IrH WO imdnpi) g X To a suspension
of 73.6 g of isatinin 1.2 [err] of et hanol was added a sol ution of
64.1 g of hydroxylBrihesuspensipdy 6€hlelilde afdVezenzyligatisdiiom’Scd&late in
500 M of 20 water. The m xture was stirred at_roomtenperature for

30 mi nutes @hetREhirat afderha sedpgiennas Jelhed of thydroxylghige and
recrystallized from et hanol toégive 51.8 g é64@% of

3- (hydr okyi BYEEIFHRTIdR AnghS -88 FePfofireiytafetate in OO my pf

(chl or of or m net han

= 10/1 25 NWR / O d : 12. 52
(S O gEer el e witire WResbiarEsa. ak cboh ReTReiatung foF )

A suspension of 4.8 f 3-(hydroxyinm no)indolj n- X -one an 0 ng of
e L b PR e P BT R Ohd st oud AP Al

- 63 - ; r I r d t phere for 1
T e, e RRIYAISLILT £ UACEL By e S igTasp
filtrate wapsroncentag ot 1N SARRAAR! ha! Golisy dbepatand I N 300 m of
di chl oronet hane, and 4.16 m of p-tolyl iSocyanate

10 Rf = 0.33 {(chloroform/methancl = 20/1)
NMR (DMSO-d,} &: 13.51 (br, 1H), 8.00 (4, J=7.3Hz, 1lH),
7.39-7.26 (m, 6H), 7.10-6.96 (m, 2H),
4.94 (s, 2H)
MS (m/e): 252 (M), 235, 207, 91
15 REFERENCE EXAMPLE 18
(RS)-3-(N'-(4-Methylphenyl)ureido)indolin-2-one

To a suspension of 73.6 g of isatin in 1.2 2 of

ethanol was added a solution of 64.1 g of hydroxylamine
hydrochloride and 64.1 g of sodium acetate in 500 ml of

20 water. The mixture was stirred at room temﬁéiature for
30 minutes and concentrated. The residue was washed with
water and recrystallized from ethanol to give 51.8 g (64%)
of 3-(hydroxyimino)indolin-2-one as yellow crystals.
Rf = 0.41 (chloroform/methanol = 10/1)

25 NMR (CDCl,/DMSO-d) 6: 12.52 (s, 1H), 7.39-6.81 (m, 4H)
MS (m/e) : 162 (M'), 145, 117

A suspension of 4.86 g of 3-(hydroxyimino)indolin-

2-one and 100 mg of 5% Rh/C in 300 ml of ethanol was stirred
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5 was added thereto at 0OC. The m xture was stirred at that

tenperature for 2 hours, whereupon a precipitate forned. The
precipitate was collected by filtration and washed with et hanol to
obtain 7.59 g (90% of the title conpound. NVR (DVMSO-d[err]) [err]:
10.30 (s, 1H), 8.61 (s, 1H), 7.27-6.77 10 (m 9H)
4.95 (d, J=7.3Hz, 1H), 2.21 (s, 3;) M5 (me):
281 (M err]at ngam temperpgdure) gnder a REAERERCER ENgRgigre for 1 day.

(RS)-3-((4-Methyl benzyl)carbonyl am no i ndolin-2-one 15 A sol ution
of 4.86 g oFhe-reRekydyini¥oyenads §idtered througly GeILTRy ARSI/ C in
300 M of ethanol was stirred at

S RCTIIN ghpeiac ing giscyi u
G o e e
o ' o Y 9naed RS SE0 Tuaahel mareI LAY BEr e q Yy O 0
L A A SR F e el e,

was concent jabefirocibftate yEOIRANIAL WS sl kbbedonl dha Sldyfleacpigi e and

washed suctessi oric acid and saturated

aqueous sodpypLAYEr egeREREDONAlSY TS0 Ehkaxetl¥B8Sompound .
- 64 - dried over anhydrous sodium sul fate and concentr at ed.

The r egialUEDMBS-ALY igf:i ed 11y.30 Ii£a 198!, eQbumis¢chiRipt Dg2RPEY77
(chl orof orm met hanol = 40/1) to afford 1.01 g (18% of the
10 (m, 9H), 4.95 (&, J=7.3Hz, 1H),

2.21 (s, 3H)
MS (m/e): 281 (M"), 174, 148, 132, 107
REFERENCE EXAMPLE 19

(RS)-S-((4-Methzlbenzzl)carbonzlamino)indolin-z-one

15 A solution of 4.86 g of 3-(hydroxyimino)indolin-2-one

and 100 mg of 5% Rh/C in 300 ml of ethanol was stirred at
room temperature under a hydrogen atmosphere for 1 day.
The reaction mixture was filtered through Cerite, and the
filtrate was concentrated. The concentrate was disscolved in
20 S0 ml of N,N-dimethylformamide, and 5.15 g of dicyclohexyl-
carbodiimide, 3.83 g of l-hydroxybenzotriazole, and 3.75 g
of p-tolylacetic acid were added thereto successively. The
mixture was stirred at the same temperature for 12 hours,
whereupon a precipitate formed. The precipitate was
25 filtered off, and the filtrate was concentrated. The
concentrate was diluted with ethyl acetate and washed
successively with dilute hydrochloric acid and saturated

aqueous sodium hydrogencarbonate. The organic layer was
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title conpound. 5 Rf = 0.32 (chloroform nethanol = 20/1) NVR
(DVMBO-d[err]) [err]: 10.39 (s, 1H), 8.80 (d, J=8.3Hz, 1H),

7.21-7.02 (m 6H), 6.91 (dd, J=1.0, 6. 3Hz, 1H),

6.79 (d, J=6.3Hz, 1H), 5.08 (d, J=8.3Hz, 1H), 3.44
(s, 2H), 10 2.27 (s, 3H M5 (nmfe): 280 (Merr]),
262 148, 132, 105 REFERENCE EXAMPLE 20

(RS) - 1- Benz?FiQd(%%%%yq%QXQRﬂﬂﬁaﬁﬁQ*ﬂm fudEpkeapfeconcentrated. A TR pensi on
of 2.52 g of 1-benzyl -3-(hydroxy- I m nQ)indolin-2-one andzﬁﬁg ng of 5%
Rh/ C i n 200F@figpe vas Eﬁﬁ*ﬁﬁﬁﬂ QMM§¥%?CPr8&luﬁ8éPmﬁ FEPBYEMITRRE pher e at

L ough Cer { ERLORRECTROWTATISY i AAY 1WoRccARraraaL - thed (104} &f dihe vas

di ssolved in,200 m of dichloronethane, and 20 2.79 M of triethylam ne

and 0.85 nl *oFLlEcEPYPO Dride were successively added thereto at room
tenperature_ _The |rr d_at,,t,hat tenperature for 1 hour,
and ] t hBA mag %%sﬁ% %5% sﬁwgﬁ h goque hydrochl ori c acid

and saturatﬁg Hﬁ§53d§g%gun13¥fé¥g aﬁdﬁgﬁnabe OTQg 3580§ggn|fﬂiayer was

dried over fous sudium s concenfr at ed.

Recrystal | i zat | on of the resi dpezﬂ‘j»;oraz @Rhor @f, gr M §gxape1 ggve 1.28 g
(45% of the title conpound.. é gh orof2¥n1nethan01 = 20/1)

- 65 - NVR (D'\/E@.ﬁ{ﬁr fﬂ@) [%rr7]9 (d 8748.6dz, JEdy8Hz, 1H),

7.41-7.13 (m 7H), (dd, J=6.8, 7.8Hz, 1H),

6.76 (d, s.osl=(7d,3ldm.lalﬁ)z,, 3H32 B6d44J¢E, 8R), 1H) ,
10 2.27 (s, 3H)

MS (m/e): 280 (M'), 262, 148, 132, 105
REFERENCE EXAMPLE 20
{RS)}-1-Benzyl-3-{methylcarbonylaminol)indolin-2-one

A suspension of 2.52 g of l-benzyl-3-(hydroxy-

15 4imino)indolin-2-one and 100 mg of 5% Rh/C in 200 ml of
methanol was stirred under a hydrogen atmosphere at room
femperature for 1 day. The reaction mixture was filtered
through Cerite, and the filtrate was concentrated. The
residue was dissolved in 200 ml of dichloromethane, and

20 2.79 ml of triethylamine and 0.85 ml of acetyl chloride
were successively added thereto.at room temperature. The
mixture was stirred at that temperature for 1 hour, and
then was washed successively with dilute hydrochloric
acid and saturated aqueous sodium hydrogencarbonate. The

25 organic layer was dried over anhydrous sodium sulfate and
concentrated. Recrystallization of the residue from-
chloroform~-hexane gave 1.28 g (45%) of the title compound.

Rf = 0.30 (chloroform/methanol = 20/1)
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4.97 °(d, J=15.8Hz, 1H), 4.81 (d, 5 J=15.8Hz, 1H), 1.92
(s, 3H REFERENCE EXAMPLE 21 1- (2, 2-Di et hoxyethyl)isatin

A solution of 31.8 g of isatin in 300 m of dry di met hyl sul f oxi de was
added dropwi se to a suspension of 10 25.4 g of potassiumt-butoxide in
200 M of dry di rrethyl sul foxide at 10[err]C in a nitrogen stream
After stirring th m xture at that tenperature for 30 m nutes

of brono- %{Q@%t PP Gitet hyi - 7R ddal Inds BHade 4By he?e‘ﬂ’%’ﬁfb?l (ﬂedﬂb%/

stirring at 70[err]C for 6 hours. The reaction mxture was ,gg{ dinto
di l ute hydrochloric acid and ext r &% (§dh I=6- re?h?ﬁzet% h ani c

| ayer was dried over anhydrous neS| and cent ed. The
resi due was purified by sili C%l %olltli’ma gh%énﬁ@og?éﬁh L%i
form ethyl acetate = 20/ 1) to give ( f t conpound
as a red powder. Rf 0. 83 (c ‘I:zgg?c;f%r rﬁé ﬁ’g‘ﬁo tl]§)20? §i 8 NVR
(CDCl[err]) ferr]: 7.75695(m 71

3.89-3.40 ( 6H), 1.16 (t, J= 7Hz jlz‘l{)% aéhz lngl\/liLélzl%s’l_%H)

(RS)-1-(2,2-Die I net hyl phenyl ) urei do)i ndol i n-2-one
A sol ution of 5iz EXERCH Q: ifne hydr ochl ori de and 5.38 g of

sodi um acet ate 0402 0hs @EndRYEERYES: Saded
C 66 - —L—"—t—oﬁs_péﬁ% ot 11.1 g of

1- (2, 2-di et hoxyet hyl )i gagblution & 31ﬁQa 4 of igldtanokn 3be MLXbET@ryas
stirred at room

dimethyl sulfoxide was added dropwise to a suspension of

10 25.4 g of potassium t-butoxide in 200 ml of dry dimethyl
sulfoxide at 10°C in a nitrogen stream. After stirring the
mixture at that temperature for 30 minutes, 39 ml of bromo-
acetaldehyde diethyl acetal was added thereto, followed by
stirring at 70°C for 6 hours. The reaction mixture was

15 pouréd into dilute hydrochloric acid and extracted with
ethyl ether. The organic layér was dried over anhydrous
magnesium sulfate and concentrated. The residue was
purified by silica gel column chromatography (chloro-
form/ethyl acetate = 20/1) to give 31.4 g (55%) of the

20 title compound as a red powder.

Rf = 0.83 (chloroform/methanocl = 20/1)

NMR (CPCl,) &: 7.75-6.95 (m, 4H), 4.71 (t, J=5Hz, 1H),
3.89-3.40 (m, 6H), 1.16 (t, J=7Hz, 6H)

EXAMPLE 28

25 (RS)-1-(2,2-Diethoxyvethyl)}-3-(N'-{(4-
methylphenyl)ureidol}indolin-2-one

A solution of 5.38 g of hydroxylamine hydrochloride

and 5.38 g of sodium acetate in 40 ml of water was added
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tenperature for 1 hour, followed by concentration. The concentrate was
diluted with chl orof orm and washed with an 5 aqueous sol ution of sodi um

chl oride. The chloroform | ayer was dried over anhydrous sodi um sul fate
and concentr at ed, and the residue was recrystallized from et hyl
acetate to obtain 7.10 g (61% of 1-(2,2-diethoxyethyl)-3-(hydroxy-

I mno)indolin-2-one as yellow crystals. 10 Rf = 0.32 (chl orof or M net hanol
= 20/ 1) tOIVR $CREsker] /BVEO-.4 @ off) 1-éR; P-dietBexyethvH)isaion (d,
J=7.8Hz, 1H), 7.39-7.31 (m 1H), 7.08-7.01 (m 2H)
4.70 in 100 ml of ethangis5 Mhe mimfturs was gtipzed 4§ romy)

3.82-3.43 (m 4H), 1.14-ét, J=6.8Hz, 6H) 15 A suspensign of 30.0 g
of 1-(2,2-di EeReRYRYYEA )Eak 1 houx,hfaldoped RY) FREGPIRESLIFR: afd®©00 ny of

5%Rh/Cin 1.5 f eth | [ d d d

at rmsphelr 2 a"E’O’i‘%%gﬁr‘late ‘fae%ﬁrelé{%%g "’fi\é\'ﬁ’s ?%%é%o?ﬁgagéag?%ﬁ gg%e({]}h & was

filt d th h Cerite, d t.he filtrat trated.. Th 20

e o LIS of S TR SRR A s 2,

15.0 M of p-tolyl.i | 0 , ' dded
ot Oes, e td A Ry A dlastln sureqthland SORLIRERYES TP

thereto at OYerr he" i rie r'e for 1

h , foll b ' . ' t

washed wi th 298 tae Er= SRS P Lo o e e P o nd as
whi t wd i & 33 4

7 15 © PoviBbrain 7. 29 () B9, 102, Tt dendrybPhyr -3Gipdfoiys 40

-67 - imino)indolin-2-one as:§?110w4¢}§s%a§§.(”1 1H), 3.84 (dd, J=5.7,

14.6Hz, 1H), 3.77-3.40 (m 5H), 2.

10 Rf = 0.32 {chloroform/methancl = 20/1)

NMR (CDCl,/DMSO-d,) &: 12.85 (s, 1H), 8.09 (4, J=7.8Hz, 1lH),
7.39~7.31 (m, 1H), 7.08-7.01 (m, 2H), 4.70
(t, J=5.4Hz, 1H), 3.84 (d, J=5.4Hz, 2H),
.3.82—3.43 {m, 4H), 1.14 (t, J=6.8Hz, 6H)

15 A suspension of 30.0 g of 1-(2,2-diéthoxyethyl)-3—
{hydroxyimino)indolin~2-one and 200 mg of 5% Rh/C in 1.5 £
lof ethanol was stirred under a hydrogen atmosphere at room
temperature for 2 days. The reaction mixture was filtered
through Cerite, and the filtrate was concentrated. The

20: residue was dissolved in 600 ml of dichloromethane, and
a solution of 15.0 ml of p-tolyl isocyanate in 200 ml of
dichloromethane was added thereto at 0°C. The mixture
was stirred at that temperature for 1 hour, followed by
concentration. The resulting crude product was washed with

25 ethyl ether to yield 30.8 g (72%) of the title compound as
a white powder.

NMR (DMSO-d,) &: 8.63 (s, 1H), 7.33-7.16 (m, 4H), 7.12-

6.87 (m, S5H), 5.05 (d, J=7.4Hz, 1lH),
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(s, 3H, 1.08 (t, J=7.4Hz, 3H), 1.06 (t, J=7.4Hz,
3H) 5 EXAMPLES 29 TO 32 The foll owi ng conpounds were prepared
in the same nmanner as in Exanple 28, except for replacing 1-

(2, 2-di ethoxyethyl)isatin used as a starting materi al i n Exanpl e 28
Wi th various isatin derivatives. 10 EXAMPLE 29

~

RS) - 1- Benzyl - 3- (N - (4- met hyl phenyl d ljn: 2- MR
(Vo dleri]) Lerrl: gozo (70t hke TARE (3 B, g-ms 7
(d, J=7.3Hz, 1H), 5.13 (d, J=

, , , 1
SH), 2.21 (s, 3H) 15 M5 mre)h 5%? (E%‘%rr?)”z% O {Fr Sty f?
EXAVPLE 30 RS) - 3- N' t Byl ph . d 2.
MR (DNEO d[er1]) Lerr]: %E%pH??W cL9g): duphogyl | ndelg n-2-one
(d, J=7.3Hz, 1H), 520(d,J F%blh% 39 2.22 (s,
3H) ME (me): 357 (Merr] )’ 956-*88s %484, 180, 106 EXAVPLE 31

(RS) 1( VAt Y )Jgzo- net hyl - 3- (N - (4- et hyl -
phenyl)urert%%il‘n_z—-one 25 NWR (DVBO- d6) 8: 8.62 (s, 1H), 7.25 (d,

J=8. 3Hz, The follow:.ng compound% Q@ré Pe é‘iecﬁ"ﬂn #nd3 (d, J=7.8Hz,
1H) . 7174, 66 (m 81 (dd, J=5.4,
14. 2Hz, 1H)gamfe Warhed® a(smlrﬁ|ﬂ3}-5arn¥>1%7 2@3 exce t for replacing 1-
68 3K, 2.21 (2. 30 1.07 (t,
J 6. 8FE 3H)2, 2-diethoxyethyl )isatin used as a starting material

4.90 (s,

in Example 28 with various isatin derivatives.
10 EXAMPLE 29

(RS)-1-Benzyl-3-(N'-({4-methylphenyl)ureidolindolin-2-one
NMR (DMSO-4,) &: 8.70 (s, 1H), 7.39-7.00 {(m, 13H), 6.78

(4, J=7.3Hz, 1H), 5.13 (d, J=7.3Hz, 1H),
4.90 (s, 2H), 2.21 (s, 3H)
15 Ms (m/e): 371 (M), 238, 147, 107, 91
EXAMPLE 30
(RS)=-3=(N' - (4-Methylphenyl Jureido)-1-phenylindolin-2-one
NMR (DMSO-d,) &: 8.76 (s, 1H), 7.61-6.99 (m, 13H), 6.71

(d, J=7.3Hz, 1H), 5.20 (4, J=7.3Hz, 1H),
20 2.22 (s, 3Hp=
MS (m/e): 357 (M"), 250, 223, 194, 180, 106
EXAMPLE 31

(RS)-1-(2,2-Diethoxyethyl }-5-methyl-3- (N'-(4-me'thvl-
phenvl)lureido llndolln—z one

25 NMR (DMSO-d,) 6:  B8.62 (s, 1H), 7.25 (d, J=8.3Hz, 2H),

7.06-6.86 (m, 6H), 5.03 (d, J=7.8Hz, 1H),
4.71-4.66 (m, 1H), 3.81 (dd, J=5.4,
14.2Hz, 1H), 3.72-3.29 (m, 5H), 2.27 (s,

- 68 -



1.06 (t, J=6.8Hz, 3H) M5 (m ) 411 (Merr]), 365, 232, 103
EXAMPLE 32 5 (RS) 5- Brono- 1- (2, 2-di et hoxyet hyl )-3-(N - (4-net hyl -

phenyl ) urei do)i ndol i n- 2- one NVR (DMSO-d[err]) [err]: 8.74 (s, 1H)
7.48-7.15 (m 4H), 7.10- 6.88 (m 4H), 5.03 (d,
J=7.4Hz, 1H), 4.72-4.60 (m 1H), 3.90-3.37 (m
6H) , 10 21 (s, . 3H), 1.07 (t._ J=6.
EXAMPLES 33 TO 41 %ﬁs érFBMH% %%gpo%n%% Ver %—@%e&*ﬁm t he
same nmanner as in Exanple 28, g 8&?% fog E 8§a0| p-tolyl | socyanat e
EiiﬁPﬁE g3reactant I n E?anple 8 I0 30) Hs?gygnates.
ny, rei do -

(7ji igh(()éye:t]h)}ﬁ H&BS* 3421 (z)g(elvHl C‘%T’Eil!\/?%’%!\/ég:’ud[err])z[gegr]% : 8. %7_')(3,5 égl)(d

m y 9. )
J=7.3Hz, 1k§h£iﬁ?Lé”?2 4.72-4.67 (m 1H), 3.84 (dd, J=5.4,
14. 1hz, RS Y05 S Atind 11 (%1—d%.e1:ﬁ'o§|: hyl)=3-(N'-(4-methyl- (m 6H)
VB (e):” 415, oAy 4800 {naclih-2 4

(RS)-1-(2,2-Drethoxyethyl')-3-(N -(4- nethoxy-

henyl ) ure n oge eyl e 7 . 1=/ . 3Hz,
rlnH) y7)g6 ;qéwin(pnk?hsm%) B¢  8.74MRs( CREH[ eyr m 1’z %5?(:3 8@&? 21%: e

(d, J=7.8Hz, 6.88 (m, 4H), 5.03 (d,6$E7.4Hz, 1H),
1H), 5.19 (d, J=7.8Hz, 1H), 4.70-4.65 (m
4.72-4.60 (m, 1H), 3.90-3.37 (m, 6H),
10 2.21 (s, 3H), 1.07 (t, J=6.4Hz, 6H)

EXAMPLES 33 TO 41

The following compounds were prepared in the
same manner as in Example 28, except for replacing p-tolyl
isocyanate used as a reactant in Example 28 with various
15 isocyanates.

EXAMPLE 33

(RS)-3-{N'~(4-Chlorophenyl)ureido)-1-(2, 2~
diethoxvethyl }indolin-2-one

NMR (DMSO-d;) &: 8.97 (s, 1H), 7.40 (4, J=9.4Hz, 2H),

20 7.29-6.96 (m, 7H), 5.06 (d, J=7.3Hz, 1lH),
4.72-4.67 (m, 1H), 3.84 (dd, J=5.4,
14.1Hz, 1H), 3.70-3.41 (m, 5H), 1.13-1.03
(m, 6H)

MS (m/e): 419, 417 (M"), 374, 371, 153, 103

25 EXAMPLE 34

(RS)-1-(2,2-Diethoxyethyl)-3-(N'~-(4-methoxy-
phenyllureido}indolin-2-one

NMR (CDCl;) &: 7.37 (4, J=7.3Hz, 1H), 7.26-7.01 (m, 6H),

6.76 (d, J=8.8Hz, 2H), 5.80 (4, J=7.8Hz,
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1H), 3.91 (dd, J=5.4, 14.6Hz, 1H), 3.74-3.43 (m 5H)

3.70 (s, 3H), 1.65-1.12 (m 6H) M5 (me): 413 (Merr]), 367, 218, 103
5 EXAMPLE 35 (RS)-3-(N -Cycl ohexyl urei do)-1-(2
2- di et hoxyet hyl )i ndol i n- 2- one NVR (CDCl [err]) [err]: 7.39 (d,
J=7.8Hz, 1H), 7.27 (dd, J=7.3, 7.8Hz, 1H), 7.08-7.01
(m 2H), 5.18-5.05 10 (m 3H, 4.71-4. 65 (m 1FD, 3.92
(dd, J=5. 4, 1), s. hﬂ-ﬂdﬁ Jﬁ}ﬁBHZB a8.)3. 4270 . 6B) (m2. 02-1. 88
(m 2H), 1.78-1.51 (m 4H), 1.48-1. (m 10H)
M (me): 389 (Merr]), 3431Hpgg3. ab3<645 ISP - 58z, 1H), 3.74-3.43
(RS)-3-(N -(2-Chl or ophenyl) ur ei (2, 2-di et hoxy- et hyl )i ndol i n-2-one
NVR (CDCl [err]-DVBO-d[err]) (Pe ?3 %G(Qﬂ 3Dy, 3. 6§82 {%,51*)
8.05 (s, 1 7.66.(d, 4 20 7.00 (m
GFD, 6 91 ( (/e )5 4%§8ﬁ9% |%éy® 218,03 5.23 (d, J=7.3Hz,

: g M%E% %E) 3.95 (dd, J=5.4, 14.1Hz, 1H)
3 82 3 4 (m 5H), 1.16 (t, J= 7 3Hz, 3H), 1.15
(t, J=6.8Hz, pah) ; i 1 lgaolln-Z-
EXAMPLE 37 -
quorophenyF&Uﬁeldo)lndolln 2-one NNR (DNBC)d[err]) [err]: 8.81 (s,
1H), 7.42-658R (@pcf) .65 07.89. (a, g=7.8Hz, 1H), 7.27 (d4d, J=7.3, - 70

7.8Hz, 1H), 7.08-7.01 (m, 2H), 5.18-5.05
10 | (m, 3H), 4.71-4.65 (m, 1H), 3.92 (dd, J=5.4,

14.1Hz, 1H), 3.80-3.42 (m, 6H), 2.02-1.88
(m, 2H), 1.78-1.51 (m, 4H), 1.48-1.02
(m, 10H)
MS (m/e): 389 (M), 343, 218, 103
15 EXAMPLE 36

{RS)~3-(N'-(2-Chlorophenyl Jureido)-1-(2,62-diethoxy-~
ethyl)indolin-2-one

NMR (CDC1,-DMSO-d;) &: 8.25 (dd, J=1.5, 6.8Hz, 1H),
8.05 (s, 1H), 7.66 (d, J=7.3Hz, 1H), 7.41-
20 7.00 (m, 6H), 6.91 (dt, J=1.5, 7.8Hz, 1H),
& 5.23 (d, J=7.3Hz, 1H), 4.75-4.69 (m, 1H),
3.95 (dd, J=5.4, 14.1Hz, 1H), 3.82-3.42
(m, 5H), 1.16 (t, J=7.3Hz, 3H), 1.15
(t, J=6.8Hz, 3H)
25 MS (m/e): 419, 417 (M), 373, 371, 103
EXAMPLE 37

{RS}-1-(2,2-Diethoxyethyl )-3-(N'-(4~
fluorophenyl)ureido)indolin-2-one

NMR (DMSO-d,) &: 8.81 (s, 1H), 7.42-6.95 (m, 9H), 5.07 (4,
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J=7.8Hz, 1H), 4.70 (dd, J=3.4Hz, 5.4Hz, 1H), 3
(dd, J=5.4, 14.1Hz, 1H), 3.74- 3.3 (m 5H), 1
(t, J=6.8Hz, 3H), 1.067 (t, J=6.8Hz, 3H) 5 M5
(me): 401 (Merr]), 355, 218, 202, 146, 103, 75 EXAMPLE 38
(RS)-1-(2,2-Di et hoxyet hyl )-3-(N - phenylureido)indolin 2- one NVR
(DVMBO-d[err]) [err]: 8.78 (s, g 7.39-6. 86 &nl Fg

(d, J=7.3Hz, 1H), 4.70 (dd, J=¥ . @), 4.70 {4d, J= 4Hz %ﬁ‘l‘& 1H),
3.84 (dd, J=5.4, 14.1Hz, 1H), 70-3.41_( 5H),
1.07 (t, J=6.8Hz, 3H), 1H), 3.85 (d4, J=5.4, 064(%’*% —H g3 - g‘}ﬂy

\ S @ 383 337, 174, 9, .1 MP 39 15
(RS§ 1e%2 2- Dl(etNLg;;]e% hyl) - 3- ?%%isk%t% 11834 (R, g-6. B0V

henyl do) i ndol i n- 2° 7.65 (s, 1H),
P40 7 00 (m 61y, 670 (d. 1 odb R, %) k), 11y, (653 Lud.

1=2.4, 853 7- 4. " 1M 517 (d,
J=7. 3Hz, 550gs the): 401 (), 308y, 22I8692§(?3 1555.%’55%, T)H), 360

dd. J=5. 4, | 3.79-3. 45 5 3.70 (s,
g%H) 114(E;‘ 2 3é,H)3H) S CRR (t, J=7.3Hz, 3H)(S

MS (nfe): 4}§S§Mie[121i»—D:?@t?hog(?%h%Sé(wméﬁ;ﬁgﬂﬁeiaé)Eﬁéyﬂ:ﬁ—ﬂoone
(RS)-1-(2, 2 oxyethyl)-3- -ethyTurerdo)1ndolin-2-oné
(CDCI [err]) nMer {busoZafP-s~: 01 éms% 1]iR6-A3566(w6 M), 10H), 5.07
4.68 (dd, J=5.4, 5.4Hz. 1H), 3.91 (dd.
- 71 - (d, J 7.3Hz, 1H), 4.70 (dd, J=4.9Hz,
10 5.4Hz, 1H), 3.84 (dd, J=5.4, 14.1Hz, 1H),
3.70-3.41 (m, S5H), 1.07 (t, J=6.8Hz, 3H),
1.06 (t, J=6.8Hz, 3H)
MS (m/e): 383 (M"), 337, 202, 174, 119, 103, 75
EXAMPLE 39

15 (RS)-1-(2,2-Diethoxvethyvl}-3-(N'-(3-methoxy-
phenyl jureido)indolin~2-one

NMR (CDCl,} 6: 7.65 (s, 1lH), 7.40-7.00 (m, 6H), 6.79 (4,

J=9.3Hz, 1H), 6.53 (dd, J=2.4, 8.3Hz, 1H),
6.07 (4, J=7.8Hz, 1H), 5.17 (d, J=7.3Hz,

20 ' 1H), 4.69 (44, J=S.4};5.9Hz, 1H), 3.92
(dd, J=5.4, 14.1Hz, i;), 3.79-3.45 (m, 5H),
3.70 (s, 3H), 1.14 (t, J=7.3Hz, 3H), 1.13
(t, J=7.3Hz, 3H)

MS (m/e): 413 (M), 367, 218, 202, 174, 103, 75
25 EXAMPLE 40

(RS)~1-(2,2-Diethoxyethyl)-3-(N'-ethylureido)indolin-2-one

NMR (CDCl,) &6: 7.40-7.01 (m, 4H), 5.26-5.16 (m, 3H),

4.68 (dd, J=5.4, 5.4Hz, 1H), 3.91 (44,
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J=5.4, 14.6Hz, 1H), 3.77-3.65 (m 3H), 3.56-3.45 (m

2H), 3.30-3.17 (m 2H), 1.15 (t, J=7.3Hz, 3H), 1.14
(t, J=6.8Hz, 3H), 1.13 (t, J=7.3Hz, 3H 5 M5 (me):
335 (Merr]), 289, 218, 189, 146, 131, 117, 103, 75 EXAMPLE 41 _
(RS)-3-(N - (4-Ethoxycar bonyl phenyl ) ureido)-1-(2, 2-

di et hoxyet hyl )i ndol i n- 2- one NVR CDCI[err%%ﬂJerr]: 8.07 (s, 1H, 7.77
(d, J=8.8Hz, 2H), 10 J=5.4, 14.6Hz, fiHY, §& 1Mm3-68) (m6. 88)¢br, 1H),

5.15 (d, J=6. 8Hz 1+2, 4.73 (dd,. J=4.9, 4.9Hz, 1H)
4.31 (q, J=7.3Hz, 2H), 3.993¢86-334a on, 2H), 3.30-3.17 (m, 2Hjy 1445 1},
3.86-3.48 (m 5H), 1.36 (t, J=7.3Hz, 3H), .1.15 (t,
J=6.8Hz, 3H), 1.14 15 (t, J=7.3Hz, 3H), jLgtdiit, 3%25-81“@' BEPERENCE
EXAMPLE 22 3- (Benzyl oxyi 'n?£-7-neth | i ndo| i n- 2- one .To a
suspension of 4.91 g of_?-n%tﬂ?l at ¥R/ i 92, 3100 m of ethanol was added

of “Sodi uh VS (gya05 338 (T 250, Yy 0, ABeE atber At (r o1 0Fne Rixture

was stirredg%%giﬁﬁgégnperature for 3 hours and concen- trated. The
concentrate ted with chloroformand washed with water. The
organi ¢ | ay§irdisy 4-24 12%hoxtBaPBANYI S oLMILI g LAl@ 3 concent at ed.
Recrystal | i Zgathoxye dbTenChUlRe enzene yi el ded 5.40 g
(68% ' und. Rf = 0.46 (chl orof orm net hanol =
10/1) NMR (CDCL,) 6: 8.07 (s, 1H), 7:772(d, J=8.8Hz, 2H),

10 7.41-7.06 (m, 6H), 6.36 (br, 1H), 5.15 (d,

J=6.8Hz, 1H), 4.73 (4dd, J=4.9, 4.9Hz, 1lH),
-4.31 (g, J=7.3Hz, 2H), 3.99 (44, J=4.9,
14.1Hz, 1H), 3.86-3.48 (m, SH), 1.36 (t,
J=7.3Hz, 3H), 1.15 (t, J=6.8Hz, 3H), 1.14
15 (t, J=6.8Hz, 3H)
REFERENCE EXAMPLE 22

3-(Benzyloxyimino)}-7-methylindolin-2-one

To a suspension of 4.91 g of 7-methylisatin in
100 ml of ethanol was added a solution of 5.59 g of O-

20 Dbenzylhydroxylamine hydrochloride and 3.29 g of sodium -
acetate in 40 ml of water at room temperature. The mixture ”
was stirred at room temperature for 3 hours and concen-
trated. The concentrate was diluted with chloroform and
washed with water. The organic layer was dried over

- 25 anhydrous sodium sulfate and concentrated. Recrystalliza-
tion of the crude product from benzene yielded 5.40 g (68%)

of the title compound.

Rf = 0.46 (chloroform/methanol = 10/1)
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NVR (DMSO-d[err]) [err]: 10.81 (s, 1H), 7.69 (d, J=7.8Hz, 1H),

7.43-7.34 (m 5H), 7.20 (d, J=7.8Hz, 1H), 6.93 (t,
J=7.8Hz, 1H), 5.45 (s, 2H), 2.19 (s, 3H) 5 M5
(me): 266 (Merr]), 249, 131, 91 REFERENCE EXAMPLE 23

(RS)-7-Met hyl -3-(N - (4-net hyl phenyl ) urei do)i ndol i n-2-one A
suspension of 1.30 of 3-(benzyl oxyi m no)-7- net hyl i ndol i n-2-one and
50 ny of S%Wd?mg%tﬂ})np‘of o 8imdshan8)  wls68t (@r ed-UrRRm, alHl.dr ogen
at nosphere at room tenperature for 2 days. The reaction m xture was
filtered through Cerite, 3h&3rﬁe3ﬁiKﬁvagg)mag-%%n@%nt?%ﬁf&ﬂzfﬂkﬁ),

resi due was dissolved in 20 m _of _di.chl or gnet hang, . and 0.67 g of
p-tolyl isocyanate was added t a8t &%at Jd?ggﬁfc. IHhe 548 (@il Bad9

stirred at that tenperature for, 2 gﬁgrs, foll owed by concentration
The concentrate was washed mﬁtﬁ ! ethyl ether to yield 1.00 g (69% of

D 8 TR - 26 Dol DL, et S, e
E? 3?’3 * %—WZW%%L&%E@EMPL e3rr2])21 (1353, 162, 107 EXAVPLE 42_3H)’ > 20
(05, 3,027 o eyt syl iy 1
3]9| SE, ij iolrjlmof 9.75 g mfsibpensionbe#zyl Bpdgoyy! sni_g%?iym%ﬂ{d)dez-and 4.18 ¢
methylindolin-2-one and 50 mg of 5% Pd/C in 500 ml of
10 methanol was stirred under a hydrogen atmosphere at room
temperature for 2 days. The reaction mix?ure was filtered
through Cerite, and the filtrate was concentrated. The
residue was dissolved in 20 ml of dichloromethane, and
0.67 g of p-tolyl isocyanate was added thereto at 0°C. The
15 nmixture was stirred at that temperature for 2 hours,
. followed by concentration. The concentrate was washed with
ethyl ether to yield 1.00 g (69%) of the title compbund.
Rf = 0.51 (hexane/ethyl acetate = 2/1)
NMR (DMSO-4,) &: 10.36 (s, 1H), 8.60 (s, 1H), 7.31-6.79
20 28 (m, 8H), 4.96 (4, J=7.8Hz, 1lH), 2.21 (s,
3H), 2.20 (s, 3H)
MS (m/e): 295 (M), 188, 162, 107
EXAMPLE 42

(RS)~1-(2,2-Diethoxyethyl)}-3-(N'-(3-

25 methylphenyl Jureido)indolin-2-one

To a suspension of 5.0 g of isatin in 200 ml of

ethanol was added a solution of 9.75 g of O-

benzylhydroxylamine hydrochloride and 4.18 g of sodium

- 73 -
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acetate in 50 m of water at roomtenperature. The m xture was stirred
at roomtenperature for 3 hours and concentrated. The concentrate was
diluted with ethyl acetate and then washed with water. The organic

| ayer was 5 dried over anhydrous sodium sul fate and concentrat ed.
Recrystal li zation of the crude product from ethanol gave 6.06 g (71%
of 3-(benzyl oxyi m no)i ndolin-2-one as yell ow crystals. . Rf = 0.49
(di chl orom?ﬁé%é?ﬁe%%a?ﬁ)lml: ofpoyader B¢ INOR tepeprature. [ Fhg :mixgtupge 9. 40
(br, 1H), 7.85 éd J=7.4Hz, 1H), 7.50-6.70 (m 3H),
7.34 (s, SFW?SS.E%rf%? at room temperature fogH§ hours and To a suspensi on

of 0.35 g of sodiumh %riq$ (69%%:in 20 ml, _of N, N-di net hyl f ormam de
was added dFSBRF%Er%?% 1ut%H%‘: enjrageppag giluted with ethyl

3-(b I Wy i ndol j.n-2- ' m of N, N- di net hyl f 1 d t
oL err]C i n HOREEER GRS GHHRR HaShad s waler, | E: RESTILE (VYR Ham -
t t 1 ... Of de_di et hyl t al

was addeh « AEredoovah vl seayurl s BT RRRCHORGR G Y 001

[0 err1C. . TREEFREL] PlkaPlln M SRRLCQIEAILR LS BDRMDE J&RL duc was

diluted wt acetate and an aqueous solTution of

sodi um 6CDE0g1 f15 Yher Of Gafiy 1R bBd1 RYEL RO hY LT di um
sul fate and concgnfratgd. Tﬁg resgiti 5nﬁgﬁﬁghg§géuc? %ﬁ% 4 §g%%ﬁ§}ied by
silica gel epiyprghromatography 25 (chlorofornf nethanol = 100/1) to give

2.20 g (769 of 3-
(benzyl oxyi RENS) 6149 2¢ @i ch Rddvsmeraidnd ctthanion- 2- e0e,/3) Rf = 0.27

(di chl or onet hane/ met hanol = 100/ 1) NVR (CDCl[err]) [err]: 8.00-7.80
(m 1H107.B8MR6{EOCIyM &3H) ,9.778BYH.40 (br, 1H), 7.85 (4, JI=7.4Hz, 1H),- 74 -
7.50-6.70 (m, 3H), 7.34 (s, 5H), 5.46 (s,
2H)
To a suspension of 0.35 g of sodium hydride (60%) in
20 ml of N,N-dimethylformamide was added dropwise a solution
15 of 2.00 g of 3-{benzyloxyimino)indolin-2-one in 20 ml of
N,N-dimethylformamide at 0°C in a nitrogen stream. After
stirring the mixture at room temperature for 1 hour, 1.40 ml
of bromoacetaldehyde diethyl acetal was added thereto, and
the mixture was stirred for 12 hours at 70°C. The reaction
20 mixture was-concentrated, and the residue was diluted with ~
ethyl acetate and washed with an aqueoﬁs solution of sodium
chloride. The organic layer was dried over anhydrous sodium
sulféte and concentrated. The resulting crude product was
purified by silica gel column chromatography
25 (chloroform/methanocl = 100/1) to give 2.20 g (76%) of 3-
(benzyloxyimino)-1-(2,2-diethoxyethyl)indolin-2-one.
Rf = 0.27 (dichloromethane/methanol = 100/1) |

NMR (CDCl,) 6: 8.00-7.80 (m, 1H), 7.60-6.80 (m, 3H), 7.38
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(s, 5H), 5.51 (s, 2H), 4.71 (t, J=5.4Hz, 1H)
4.00-3.20 (m 6H), 1.14 (t, J=7.2Hz, 6H) A
suspensi on of 2.20 g of 3-(benzyl oxyi m no)-1-(2, 2- 5

di et hoxyet hyl )i ndolin-2-one and 100 ng of 5% Pd/Cin 50 m of net hano
was stirred under a hydrogen atnosphere at room tenperature for 2
days. The reaction mxture was filtered t hrough Cerite, and the
filtrate was concentrated. e SH), & dfo R ditsddl (Ed 7nd28Ham of

di chl oronet hane, and 10 0.89 ml of mtolyl isqcyanate was_added thereto
at O[err]C. The mi xt ubB) med- Q1342 @ 68dm tedfief Bt ufe7 1822 hours,
foll owed by concentration. JFE concentrate was recrystallized from
ethyl ether to yield 1.13 g 7% of the title conpound. 15 Rf =

D 856 (s, 11y A7SSuBatedot ¢ 2.20 &'0F TRenZibloptgihg) 0% £ 20

5 aip 17y a1etndiybhyl)indolin-2-ope apa 1ot hg’f, shipa/g; fR §6% 370
(1_”‘0 672&, 19€ BRshaspl waé*@%ﬁé{ﬁ%eﬁ@ hyRrdben btmdsEnEE: afHoom

hot hyi phony FEAPerAcyFertor, 2 ALyl o hid Heddkiop mixture was £iltered
prepar ed inthRBugANBeFRBEET adé the f£iTtARGATRId: 4dnc@neeRtelOr ¥HENG

5-fluoroisatin as a starting material in place of isatin used in
?gm;:_g 4ii_|)residu5||\/ﬁaé®§k£61fréd 1€rzg m1 7of2(&1@tﬁ%r6gi?tﬁbhe,6aﬁ@ (d,

10 0.89 ml of m-tolyl isocyanate was added thereto at 0°C. The
mixture was stirred at room temperature for 2 hours,
followed by concentration. The concentrate was
recrystallized from ethyl ether to yield 1.13 g (47%) of the
title compound.

15 Rf = 0.14 (hexane/ethyl acetate = 2/1)

NMR (CDCl,) &: 8.69 (s, 1H), 8.29 (s, 1H), %.29-6.94 (m,
7H), 6.72 (4, J=6.8Hz, 1lH), 5.05 (4,
J=7.8Hz, 1H), 4.70 (dd, J=4.4, 5.4Hz, 1H),
3.81 (ad, J=5.4, 14.1Hz, 1H), 3.70-3.29 (m,
v 20 5H), 2.22 (s, 3H), 1.074 (t, J=6.8Hz, 3H),
1.067 (t, J=6.8Hz, 3H)
EXAMPLE 43

(RS)-1-(2, 2-Diethoxyethyl )-5-fluoro-3-{N'-(4-
methylphenyl Jureidolindolin-2-one

25 The title compound was prepared in the same manner as
in Example 42, except for using 5-fluoroisatin as a starting
material in place of isatin used in Example 42.

NMR (CDCl,;) &: 7.20-6.82 (m, BH), 6.10 (d, J=6.9Hz, 1H),
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5.09 (d, J
(m 6H), 2.

met hyl pheny
prepared in

6.9Hz, 1H), 4,71-4.66 (m 1H), 4.02-3. 64

25 (s, 3H), 1.17-1.09 (m 6H) EXAMPLE
44 5 (RS)-1-(2, 2-Ethoxyet hyl)-5-net hoxy-3-(N -(4-

| ) ur ei do) i ndol i n-2-one The title conmpound was

t he sane manner as i n Exanpl e 42, except for using

atin as a starting material in place of isatin used in

5- net hoxyi s
Exanpl e 42.
2H), 7.11-
5.97 (d, J
4.69-4.64 (
(s, 3H, 3.
(s, 3H), 1.
The fol |l owm
42, exce t
Exanpl e
(RS)-1-(2,2

10 NWVR (CDCI [B¢P9) (derd46. 91z 46H)br 4, TH)-4.B61Tm( d1HI=8. 2Hz,
6.78 (dd, J=2.6, 8.2Hz, 1H),

6.93 (m 4%9,
=6. 9Hz, 1H), 5.144¢0@2-3=%4otp, 6H), 2.25 (s, 3H), 1.17pn},09

m 1H), 3.90 (dd, J=5.3, 14. 2Hz, 1H), 3.76
74-3.64 (m 15 (m, 6H) 3H), 3.54-3.42 (m 2H), 2.25

16- 1.10 (m 6H) EXAMPLES 45 TO 52
ds were prepared in the same manner as in Exanple

f.Qr..repl 0 as a reactant in
%—éﬁ s L TOIY R R s e RGeS EXAVPLE 45
= et hyl phenyl ) urei do i ndol i n-2-one

25 NWR (DIVE]O gll[_berrré):l ;Z,g%%]e 30,1}3%%(1 (%—ﬁ p"{)épared {eend La8H7 manrﬁ'?eg 38 (dd,

7.37-6.84 (

J=5.4, 5. 4H§P £ mp§e842§dgxcept for using %;qﬁprxy%ﬁéfin aglé 6Hz, 1H),

3. 70- 3. 26
3H), 1.06

10

15

20

25

7(t, J=7.3Hz,
startlng material in place of isatin 4&ed in Example 42.

NMR (CDCl;) &6: 7.46 (br, 1H), 7.17 (4, J=B.2Hz, 2H), 7.11-
6.93 (m, 4H), 6.78 (44, J=2.6, 8.2Hz, 1lH),
5.97 (&, J=6.9Hz, 1H), 5.14 (4, J=6.9Hz,
1H), 4.69-4.64 (m, 1H), 3.90 (d4d, J=5.3,
14.2Hz, 1H), 3.76 (s, 3H), 3.74-3.64 (m,
3H), 3.54-3.42 (m, 2H), 2.25 (s, 3H), 1.16-
1.10 (m, B6H)

EXAMPLES 45 TO 52

The following compounds were prepared in the same

manner as in Example 42, except for replacing p-~tolyl

isocyanate used as a reactantsip Example 42 with various

isocyanate compounds. N

EXAMPLE 45

{RS)-1-(2,2-Diethoxyethyl )}-3-{N'-(2-

methylphenyl )ureido)indolin-2-one

NMR (DMSO-d,) &: 7.91 (s, 1H), 7.74 (4, J=7.8Hz, 1lH),

7.37-6.84 (m, B8H), 5.12 (4, J=7.3Hz, 1H),
4.70 (44, J=5.4, 5.4Hz, 1H), 3.84 (44,
J=5.4, 14.6Hz, 1H), 3.70-3.26 (m, 5H),

2.20 (s, 3H), 1.07 (t, J=7.3Hz, 3H), 1.06
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(t, J=7.3Hz, 3H) EXAMPLE 46

(RS)-3-(N -(3-Chl orophenyl )ureido)-1-(2, 2- di et hoxyet hyl indolin-2-one
5 NWR (DMSO-d[err]) [err]: 9.03 (s, 1H), 7.63 (s, 1H), 7.30-6.89 (m
8H), 5.06 (d, J=7.8Hz, 1H), 4.70 (dd, J=3. 4,
5.4Hz, 1H), 3.86 (dd, J=5.4, 14. 6Hz, 1H),

3.71-3.30 (m 5H), 1.09 (t, J=7.3Hz, 3H), 1.08 (t,
J=7.3Hz, 3H) 10 EXAMPLE 47 (% (¥&F-34%2 3D et hoxvet hyl ) - 3- (N - ( 2-

met hoxyphenyl ) urei do).i ndol i n- 2- one NVR (DVMSO-d[err]) [err]: 8.14 (s,
1H), 8.00 (cEXAMELEGED 14 7. 67 (d, J=7.8Hz, 1H),
(0, =40, pse=rta-Bhlorophenyluresdoly= (%" L Pl 15 55
(m 6H), iethoxyethyl 1ndolln-2—o (t, J=6.8Hz, 3H), 1.07 (t. J=6.8Hz,

ﬁ:-?ropher?yl )bﬂ@é":(dl C??O (BS) (%353832(&%’?%&3%%?;]]&0 [(('37??]0 - 88 (gl (s

1H, 8.11 (d, J= 9-3H2, ZH), 7-@?1), 5.06 (d, J=7.8Hz, 1), 4(90 3@, 3Hz, 2H),
J=7. 3%z, 1H), 4.70

7.34-6.97 (m 5H), 5.01 ’ (d,

(dd, J=2.9, 5.4Hz, 25 J=3.4, s 4Hz, .86 (&, 35544, 14. 1Hz,
1H), 3.71- .42 (m 5%6 1.08 (t, J=7.3Hz, 6H)
EXAMPLE 49 (RS)-3-(N -(4- maeaahemub)tmermé 30 (@,25H), 1.09 (t,

di et hoxyet hyl )i ndol i n- 2- one - 77 -

J=7.3Hz, 3H), 1.08 (t, J=7.3Hz, 3H)
10 EXAMPLE 47

(RS)-1-(2,2-Diethoxyethyl)-3-(N'-(2~

methoxyphenyl Jureido}indolin-2-one

NMR (DMSO-d,) &: 8.14 (s, 1H), 8.00 (d, J=7.8Hz, 1lH), 7.67
(4, J=7.8Hz, 1H), 7.30-6.76 (m, 7H), 5.12

15 (d, J=7.8Hz, 1H), 4.70 (44, J=4.9, 5.4Hz,

1H), 3.85 (s, 3H), 3.88-3.29 (m, 6H),
1.08 (t, J=6.8Hz, 3H), 1.07 (t, J=6.8Hz,
3H)

EXAMPLE 48

20 (RS)-1-(2,2-Diethoxyethyl)-3-({N'-(4-
nitrophenyl Jureido)indolin-2-one

NMR (DMSO-d,) &: 9.61 (s, 1H), 8.11 (4, J=9.3Hz, 2H), 7.61

(4, J=9.3Hz, 2H), 7.34-6.97 (m, SH), 5.01
(d, J=7.3Hz, 1H), 4.70 (4d, J=2.9, 5.4Hz,
25 1H), 3.86 (dd, J=5.4, 14.1Hz, 1H), 3.71-
| 3.42 (m, 5H), 1.08 (t, J=7.3Hz, 6H)
EXAMPLE 49

{RS}-3-(N'-{4-Cyanophenvl ureido}-1-(2,2~
diethoxyethylindolin-2-one
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NVR (DMSO-d[err]) [err]: 9.36 (s, 1H), 7.70-7.53 (m 5H), 7.30-

7.21 (m 2H), 7.09-6.96 (m 2H), 5.09 (d, 7.3Hz,
1H), 4.70 (dd, J=3.4, 5.4Hz, 1H), 3.86 (dd, J=5.4,
14. 1Hz, 1H), 3.71-3.41 5 (m 5H), 1.08 (t, J=7.3Hz,
3H), 1.07 (t J=7. 3Hz, 3H) EXAMPLE 50

(RS)-1-(2, 2- D et hoxyet hyl )-3- (N - (3- trlfluoroneth

phenyl ) ur ei B¥Ri hEMEPTAD- die 1D 3GWNR ( &HAI [ &r VP)‘7[§13r}m 5%)047 (30-1H),
7.55 1 7.39-7.03 6

1H), E5.Soe3 (sz, 7.21 (my-@Hgy 7. 9&)@ 567@“(0@“) = <£9 (éf?'gHz,

1H), 3.98-3. 46 6 4 (L, =68k, 3
1.H)13(t, J=6.8Hz, 3H) 15 EXMPE‘G WY, 4H)7ES)](‘3% é 4700, iy,

2-Di et hoxyet hyl)-3- (N - (3-fI ) 2. NVR
(DI\/B(e'}dE))é)r/rG])y[)err]:( 6 05 l(Jg %%‘ddrpzﬁgr% rl? q%l ngﬁéln 785841

(dt, J=2.4, 8.3r, 1H, 5. 07 (9%535;7) 8H2.08 7%, 3-7.3Hz, 3H),(%do7JL%H)

1478H§ddll—l‘)1 439705343'??)’( 5H), 1.08 (t, J=7.3H
’ . T 9. m ’
3H), 1.06 (t, J=7.30z, 3 7 51y 3n) EXAMPLE 52 25

(RS)-1-(2, 2glhgbhax gthyl) 3-(N -(4- trlfluoronethyl
phenyl)ureiggérngcrén 2-o0n Rf 0 28 (n- hexane/ethyl acetate = 1/1)

10 NMR (CDCl,) &: 8.04 (s, 1H), 7.55 (s, 1H), 7.39-7.03

(m, 7H), 6.62 (4, J=6.8Hz, 1H), 5.06 (4,
J=6.8Hz, 1H), 4.73 (4d, J=4.9, 4.9Hz, 1H),
3.98-3.46 (m, 6H), 1.14 (t, J=6.8Hz, 3H),
1.13 (t, J=6.8Hz, 3H)

15 EXAMPLE 51

(RS)-1~(2, 2-Diethoxyethyl}-3-(N'-{3-fluoro-
henvl Jureideo)indolin-2-one

NMR (DMSO-d,) &:  9.05 (s, 1H), 7.42-6.96 (m, 8H), 6.68
(dt, J=2.4, 8.3Hz, 1H), 5.07 (d, J=7.8Hz,
20 1H), 4.70 (dd, J=4.9, 5.4Hz, 1H), 3.85
¥ (dd, J=5.4, 14.1Hz, 1H), 3.70-3.30 (m,
5H), 1.08 (t, J=7.3Hz, 3H), 1.06 (t,
J=7.3Hz, 3H)
EXAMPLE 52

25 (RS)-1-(2,2-Diethoxyethyl)}-3-(N'~(4-trifluoromethyl-
phenyl Jureido)indolin-2-one

Rf = 0.28 (n-hexane/ethyl acetate = 1/1)

NMR (DMSO-dg) 6: 9.26 (s, 1H), 7.61-6.97 (m, 9H), 5.09
(4, J=7.8Hz, 1H), 4.70 (44, J=4.9, 5.4Hz,
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1H),” 3.86 (dd, J=5.4, 14.1Hz, 1H), 3.74- 3.42 (m
5H), 1.07 (t, J=7.3Hz, 6H) EXAMPLE 53

(RS) -1, 3-Bi s(et hoxycarbonyl net hyl )-3-(N -(4-nethyl- 5

phenyl ) urei do)i ndol i n-2-one (53a) and (RS)- 3-(Et hoxy- -

car bonyl net hyl )-3-(N - (4- nethylphenyl)ureido)indolin-2-one (53b)

To a solution of 2.81 g of (RS)- 3 4-

met hyl phenyl ) ur ei do) i ndol i n- 2- one 8 QﬂdudﬂysdﬁweéﬁyﬂﬂzionguI?OQ?He
was added 10 ml of a 1M solution assiumt.- but gxi |

di et hyl sul foxi de at room t enper tﬁf ggb' 1-°7é(ﬁrt383eﬁﬂ nggghere

Af ter stirring§%§hﬁé%e§_r 1.11 m of ethyl bronopacetate was dropw se
added thereto, by stirring at the sanme tenperature for 1
hour. The 15 qeti I LS o0 it qugo ution of
sod! um o og o SsteSERtal LtheR i Gul GLE IR er | aver
was dried over tHGYYESTHYT SELT v Tlibny 1 el ARGERAT P2 Thfe
concentrate wags py- ST I T1Ca ger T ograpny

(chl orof orm e = 40/1) to give 20 0.68 g (15% of

(RS)-1, 3-bi s(et hoxycapBopykBBLBYbA -3¢ (N 81 %ﬁof (R§;73 (N'-

(4- met hyl phenyl ) urei do) i ndol i n- 2- one: (chloroforninethanol =

20/ 1) NVR melMSOp ek nbhrésabllndoﬁaﬁﬂb(éheiﬁﬂ 807 34 of. a&y(aumaﬂhy14 59
(d, J=16.1Hz, 1H), 4.51 (d, J=16.1Hz, 1H),

4.17-4.00 101 4dl foxide @ds added 10 ml of a 1M solutxbnl&flbnta%ﬁ}umZt53

(d, J=15.1Hz, 1H), 2.18 (s, 3H), 1.22 (t, J=6.8Hz,
: butoxide in dry diféthy] SuVfGtide 3 room tBpewhspre4ader
(Merr]), 408, 346, 320, 233, 107 - 79

a nitrogen atmosphere. After stirring for 1 hour, 1.11 ml
of ethyl bromoacetate was dropwise added thereto, followed
by stirring at the same temperature for 1 hour. The
15 reaction mixture was treated with an aqueous solution of
sodium chloride and extracted with ethyl ether. The ethyl
ether layer was dried over anhydrous magnesium sulfate, and
concentrated. The concentrate was purified by silica gel
column chromatography (chloroform/methanocl = 40/1) to give
20 0.68 g (15%) of (RS)-1,3-bis(ethoxycarbonylmethyl)}-3-(N'-
{4-methylphenyl)ureido)indolin-2-one: -
Rf = 0.57 (chloroform/methanocl = 20/1) )
NMR (DMSO-d,) &: 8.97 (s, 1H), 7.24-6.94 (m, 9H), 4.59
(d, J=16.1Hz, 1H), 4.51 (4, J=16.1lHz,
25 1H), 4.17-4.00 (m, 4H), 2.89 (4,
J=15.1Hz, 1H), 2.53 (4, J=15.1Hz, 1lH),
2.18 (s, 3H), 1.22 (t, J=6.8Hz, 3H),
1.11 (t, J=7.3Hz, 3H)
MS (m/e): 453 (M‘)) 408, 346, 320, 233, 107
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and 1.64 g (45% of (RS)-3-(ethoxycarbonyl methyl)-3-(N -(4-

nmet hyl phenyl ) ur ei do) i ndol i n- 2- one: Rf = 0.22 (chloroform nethanol =
20/ 1) NVR (DMSO-d[err]) [err]: 10.39 (s, 1H), 8.79 (s, 1H
7.24-6.77 5 (m 9H), 3.99 (q, J=6.8Hz, 2H), 2.84 (d,
J=14.6Hz, 1H), 2.63 (d, J=14.6Hz, lH) 2.18 (s,

3H), 1.06 (t, J=6.

EXAKP:_E 53 lamé 1(&8)%%%&%(% Me‘%%&/ %ﬂéﬁh‘ﬁé‘&?’&&%ﬁii&éﬁ‘gﬁﬁn&?ca& g’nyl1537
2. 4- Ve
gﬁénzlgkpe?ﬂég§y%éﬂﬁﬁ§féﬁ%ﬁgﬂg +é§3ﬁhﬁj#iﬁﬁ§ *n- 2to%e (54b) IThe
in Ex 53,
except 1 or Repfabr g CeRyProReteipdrhate 3 @ady i n oo 53 win

2- br onpacet

(RS)-3- (N - ?’B‘ngﬁﬂgf’pﬂe%ﬁ)ur 19632 143y $rpBedl {5 pdfiyr. 7247677

met hyl )i pdol i n- 2- one: 0. H?‘) (c§149c§ 3fqorry_|get8g§noh y, 2@/@3= (a, NVR
DVSO-d ; 9.01

%.852|(_|)d,[ gr]gl8£Hg”]§H)15 ZHEW g&&ﬁ%nz 1H), 2.63 (4, fmlzﬁgnzélﬁﬁ); 5.37
S, ,

J=15. 1Hz, 1H), 2.19 (s, MS% ém=y, 9Lbd Niter okk. 840, 3867, 262,
150, 105 (RS)-3-(N - (4 thhy enyl)ureldo) 3- (phenyl car bonyl - 25

net hyl ) i ndoMgn{(#yene B8#bYm"), 321Rf 206Q. 333( chbor of or 1 net hanol = 20/ 1)
NVR (DMSO-d[err]) [err]: 10. 41 (s, 1H), 8.81 (s, 1H), 7.88 (d,

J=7.3Hz, 2HEXAWPGSE- B444 (m 3H), 7. 30- 6.77 (m
9H), 3.68 (d, J165Hz 1H), - 80 -

10 {R8)-3- (N'-(4 Methvlphenzl)ureldo -1,3-bis(phenylcarbonyl -
methyl)indolin-2-one (54a) and (RS)-3-(N'-(4-Methyl-

henvl ureido-3-{phenylcarbonylmethyl )indolin-2-one (54b

The two title compounds were prepared in the same
manner as in Example 53, except for replacing ethyl
15 bromoacetate used in Example 53 with 2-bromoacetophencne.
(RS)-3-(N'~{4-Methylphenyl )ureido)-1,3-bis(phenylcarbonyl-
methyl)indolin-2-one:.
ﬁf = 0.73 {chloroform/methanol = 20/1)
NMR (DMSO-d¢) &: 9.01 (s, 1H), 8.14 (4, J=6.8Hz, 2H),
20 7.85 (4, J=6.8Hz, 2H), 7.67-6.88 (m,
¥ - 15H), 5.37 (s, 2H), 3.63 (d, J=15.1Hz,
1H), 3.42 (4, J=15.1Hz, 1H), 2.19 (s, 3H)
MS (m/e): 517 (M), 410, 367, 262, 150, 105
(RS)-3-(N'-(4-Methylphenyl )ureido)-3-(phenylcarbonyl-
25 methyl)indolin-2-one (54b):
Rf = 0.33 {(chloroform/methanol = 20/1)
NMR (DMSO-dg)} &: 10.41 (s, 1H), 8.81 (s, 1H), 7.88 (4,
J=7.3Hz, 2H), 7.65-7.44 (m, 3H), 7.30-

6.77 {(m, 9H), 3.68 (d, J=16.5Hz, 1H),
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3.44 (d, J=16.5Hz, 1H), 2.19 (s, 3H) MS (me): 399 (Merr]), 381, 338,
266, 249, 107 EXAVPLE 55

(RS) - 3- (Hydr oxycar bonyl net hyl )-3- (N - (4-nethyl - 5
phenyl ) ur ei do) i ndol i n-2-one A solution of 300 ng of potassium
hydr oxi de (85% in 2 mM of water was added to a solution of 0.35 g of

(RS) - 3- (et hoxycar bonyl hyl ),-3- (N.- (4: net phenyl ) ur ei I ndol i n-
2-one in 10 mM of ethanol at n%o‘% t(élrmgfééuég,z'aﬂ%gt h 'yﬁo&"mﬁ%re was
stirred for_4 hour I d co nt i The concentrate was
di luted mﬁt%smgTz??fé%ép\éifﬁedgéﬂthggg' £€%18$% tw%%7 The aqueous | ayer was
adjusted to Qkhﬁ Y, addition of 2N hydrochloric acid, and extracted

E ste

wi th ethyl The organic |ayer was dried over sodiumsulfate

15 and con rat radfSed At iR 1§ podygl pwegy1-  recrystallized
fromisopro a T8 V5 A 30 el N € title conpound.
Rf = 0.16 ( Ta NVR (DVSO-d[err]) [err]: 12.70

EiETY
(br, 1H), 10.36 (s t5oR8% £ Zbo £ potassium hydréfiadH)8s¥) 2n6. 75
(m’ oW, 2.77 (d, * sblutfo g © p°J3f§.li’ﬁz,Y1H),lz.Z% o

J=16. 1Hz, 1b)pm1 of water was added to a s51L%ibh, ogHD.35 g B (R$pI3-339
(Mm+), 321, 160, 133, 107 EXAMPLE 56 25

(RS) - 1, 3- Bi $Ek3okpxyeBsReIye ey hy43- Q¢ (Y 4-mettpipyenyl Jureido)indolin~
phenyl ) ur ei do) i ndol i n-2-one The title conmpound was obt ai ned
(yield: 75%p-bnet hbe 10 mlsafreetiamel s noonEtempezaSbreexsedt ther repl acing
(RS) - 3- (et hoxycar bonyl nmet hyl ) -3- (N - (4-net hyl phenyl ) ur ei do)i ndol i n-
- 81 - 10 mixture was stirred for 4 hours, followed by concentration.
The concentrate was diluted with water, and washed with
chloroform. The aqueous layer was adjusted to pH 3 by
addition of 2N hydrochloric acid, and extracted with ethyl
acetate. The organic layer was dried over sodium sulfate
15 and concentrated. The resulting crude product was
recrystallized from isopropyl alcohol to give 0.088 g
(27%) of the title compound.
Rf = 0.16 (chloroform/methanol = 2/1)
NMR (DMSO-d,) &: 12.70 (br, 1H), 10.36 (s, 1H), 8.88
20 (s, 1H), 7.26-6.75 (m, 9H), 2.77 (d,
3-16.1Hz, 1H), 2.49 (d, J=16.1Hz, 1H),
2.18 (s, 3H)
MS (m/e): 339 (M+), 321, 160, 133, 107
EXAMPLE 56

25 (RS)-1,3-Bis(hydroxycarbonylmethyl)-3-(N'-(4-methyl-

henvyl Jureido)indolin-2-one
The title compound was obtained (yield: 75%) in the
same manner as in Example 55, except for replacing (RS)-3-

(ethoxycarbonylmethyl)-3-(N'-{4-methylphenyl)ureido)indolin-
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2-one used in Exanple 55 with (RS)-1, 3-bis(ethoxycarbonyl -

met hyl ) -3- (N - (4-nmet hyl phenyl ) urei do)i ndol i n- 2- one. Rf = 0.17

(chl orof or m nmet hanol = 1/1) NVR (DMSO-d[err]) [err]: 12.71 (br, 2H)
9.07 (s, 1H), 7.31-6.93 5 (m 9H), 4.42 (d, J=17.5Hz,
1H), 4.37 (d, J=17.5Hz, 1H), 2.82 (d, J=14.9Hz,

1H), 2.37 (d, J=14.9Hz, 1H), 2. 18 gs, 3H) NS (nme). 379 (Merr]-18),
335, 133, 1#rone usedaip Exgpplen55 with' (RS)-1,3-bis{ethoxycarbonyl=-

RS) - 3- (4- Met hyl | ' | net hyl -3-(N - (4-.net hyl -
Doy t) ur e RSO ER Mok AR R TEASR Yo Sidd) indan o omes0 g of

RS) - 3- (hyd | -
get%yl)ESY(kﬁg%ﬁiﬁgﬁﬂgFB&@H?F?EWé?ﬁB??%R&HTr&é&%ne and 0.103 g of

di | ohexyl dmide Ln 10 f, N N 5 4 didet hyl ' dded

Suctessi vel JBL OPHSGTR 187 TOTgh (Ot 9 e ko, Ga3tgonre.

p-tol uidigne. The resultingFPigﬁyre4wQ§ ¢air5;¥$ %%zrogghtequgature for
on. ) 7 Tdiffut’é

18 hours, followed by concentr The™ r'esl due was uted with

ethyl acetate and washed succesggi Vﬁl_.y-;y\gﬁg ) dz'.lg,§$dhygr=qqhb%i c acid
and saturated aqueous sodi um " hydrogentarbohate. Thé organic 'ayer was

dried over anhydrous sodi ygysubf ey ec@ndyconoaiy r aed. 2The ¢gudey)
product was purified by silica gel columm chromat ography
(chl or of or mMeethgnrol: 3780/ i)-1®) okd38 n 130830y (44% of 25 the title

conmpound as a white powder. Rf = 0.11 (chl oroform met hanol = 20/1)
NMR ( DMSO- d[BXAaMBLHE &7 ] : 10.37 (s, 1H), 9.89 (s, 1H), 9.15 (s,

1H), 8.29 (s, 1H), 7.51-6.80 (m 12H)
- 82 - 10 (RS)-3-{4-Methvylphenvl)aminocarbonylmethyl-3-(N'-{4-methyl-
phenyl ureidol)indolin-2-cne

To a solution of 0.150 g of (RS)-3-(hydroxycarbonyl-

methyl)-3-(N'-(4-methylphenyl Jureido)indolin-2-one and
0.103 g of dicyclohexylcarbodiimide in 10 ml of N,N-

15 dimethylformamide were added successively 0.074 g of 1-
hydroxybenzotriazole and 0.052 g of p-toluidine. The
resulting mixture was stirred at room temperature for
18 hours, followed by concentration. The residue was
diluted with ethyl acetate and washed successively with

20 dilute hydrochloric acid and saturated agueous sodium
hydrogencarbonate. The organic layer was dried over
anhydrous sodium sulfate and concentrated. The crude
product was purified by silica gel column chromatography
(chloroform/methanol = 20/1) to obtain 0.083 g (44%) of

25 the title compound as a white powder.

Rf = 0.11 {(chloroform/methancl = 20/1)
NMR (DMSO-d,) &: 10.37 (s, 1H), 9.89 (s, 1H), 9.15 (s,

1H), 8.29 (s, 1H), 7.51-6.80 (m, 12H),
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2.75 (d, J=14.1Hz, 1H), 2.50 (d, J=14. 1Hz, 1H)

2.25 (s, 3H), 2.18 (s, 3H Ms (nfe): 428 (Merr]), 410, 321, 295, 147,
133, 107 EXAMPLES 58 TO 59 5 The foll owi ng compounds were
prepared in the sane manner as in Exanple 57, except for starting with
vari ous am nes in place of p-toluidine used in Exanple 57.

EXAMPLE 58 RS) - 3- (N - (4-Met hyl ph d
nethylplpera2|nyf)c;rbogylnétﬁ?ﬁﬁi%&SISRXQ ghgl 9%) hﬁ*%égk%ﬂ[err]) [err]:
9.12 (b 1 7.50 1 I 2
016570 (rknl) 7H) | 2 8 (E? 21#)31 §.02) 1), 2.25 (s, M), 2y én‘la% @H)
2.98 (d, J=14. 1 7 4.5

5 25 1%0 (”6? ?'%%) Yas o), 410, 321, 295, 2324?7 51% o7 R PLE 5o

(RS)-3-(N - I Igyreldo) 3-((N

piperidyl) ol i n-2-one NVR (DMSO-d[err]) [err]:

10. 31 (s S ared in the& sddd,

7.40-7. 05 (m " 4H) l'}biéo§°’elsfg/‘ﬁlgg ‘ompdlinds were prepare (i 5% a8 (br,
gH%h ?627 3mfnbhras in Example 57, excht forzﬁkag%lgé Qﬁtgigéﬁiég% 112%
(br, RENGE EXANGE 2€b1u1d1ne used 1% Example,57.

(RS) - 3- (Ethox?gggbon nmet hyl ) 5% ((4-met hyl benzyl ) car bonyl -

am no) i ndol gja¥p@Bess To a solution of 0.72 g of
(RS)-3-((4-methyT - benzyl ) car bonyl am no)i ndolin-2-one in 20 m of dry

di met hyl (RS)}-3-{N'-{4-Methylphenyl)lureido)-3-(BF(N'-
10 methzlglgerazinzl)carbonxlmethzl)1ndolln—2 one

NMR (CDCl1,) 6: 9.12 (br, 1H), 7.50 (s, 1H), 7.38-7.15

(m, 2H), 7.15-6.70 (m, 7H), 3.60 (br, 2H),
3.30-2.95 (m, 2H), 2.98 (4, J=14.5Hz, 1H),
2.75 (4, J=14.5Hz, 1H), 2.57-1.80 (br, 7H),
15 2.22 (s, 3H)
EXAMPLE 59 |
(RS)-3-(N'~(4-Methylphenyl)ureido}-3-{ (N~

piperidyl)carbonylmethyl)indolin-2-one

NMR (DMSO-d;) &: 10.31 (s, 1H), 9.11 (s, 1H), 7.45
20 (s, 1H), 7.40-7.05 (m, 4H), 7.05-6.74
(m, 4H); 3.48 (br, 2H), 3.27-3.00 (br,
2H), 2.71 (4, J=15.1Hz, 1H), 2.64 (4,
J=15.1Hz, 1H), 2.18 (s, 3H), 1.70-1.12
(br, 6H)
25 REFERENCE EXAMPLE 24

(RS)-3-(Ethoxzcarbonzlmethvl)-3-((4—methvlbenzvl)carbonvl—
amino)indolin-2-one

To a solution of 0.72 g of (RS)-3-({4-methyl-

benzyl )carbonylamino)indolin-2-one in 20 ml of dry dimethyl
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sul foxi de was added 3 m of a 1M solution of potassium t-butoxide in

dry di nethyl sulfoxide at roomtenperature under a nitrogen

at nrosphere, followed by stirring for 30 mnutes. To the m xture was
added dropwi se 0.37 m 5 of ethyl bronpacetate, followed by stirring at
t he sane tenperature for 30 mnutes. The reaction m xture was

ot Iﬁ?f e #’i%ﬁ%&%ﬁ%‘;ﬁ%ﬁ %'sHteifl%ﬁc’I Sea th C%#f%ﬁ%??j&gﬁ@&ﬁ?ﬁér ﬁgélﬁgs}mu?nh
, . 10..T ' i fi iLi
§§|2 %ﬁﬁigﬁfﬁﬁﬁ?’néﬁ%@t T arponidpfeef %ﬁfﬁﬁ%ﬁgpﬁ if&'f’%r iy f%?‘%'&?ﬁ:%él g
-2011) e Bwégltgf’grgg]p?%ﬁgﬂ?ﬁ‘?re' %‘.’5’5"%%‘1? %@t&g&é g?isfg;lgi)z ,
- 20" L. 2H§5 gﬁf@tﬁE: Jgfzthe miﬁé§%ea$gs Ladifls BrobuliBe 8s7 @1 (g,

J=6. 8Hz, SRz, 732 (d,

J=12. 7Hz g 1Hk9eﬁm8§ E@omoacetate, followed b stiE?&%@BHk1tﬁﬂ)saﬁe74 (d,
J=14. 6Hz, 1H), 2.25:%5, 3H), 0.96 (t, J=6.8Hz, 3H)

20 MB (M e) ‘tedfferEMuee’ br 382mird8es218rhd HeadBidn Mikture wBEFERENCE
EXAMPLE 25 (RS) - 1- Benzyl - 3- et hoxycar bonyl net hyl - 3- (et hyl car bonyl -

am no) i ndol itredt@d with an aqueolds Sol@tidh s odi bl cthleki@BShnd- benzyl - 3-
25 (et hyl carbonyl am no)indelin-2-one in 15 mM of dry dinethyl

sul f oxi de wextacdad3 witthoktaylMeshéntl | oThefefioflassihen tlayer walut oxi de in
dry dinethyl sulfoxide at roomtenperature under a nitrogen
at nospher e, dwilddowserbandidreusgmégnedfumi sul fsste and concentrated.
B 10 The residue was purified by silica gel column chromatography
(chloroform/methanol = 40/1) to give 0.30 g (32%) of the
title compound. |
Rf = 0.36 {(chloroform/methanol =20/1)
NMR (DMSO-d;) &: 10.35 (s, 1H), 8.63 (s, 1H), 7.16-7.05
15 (m, 6H), 6.88-6.71 (m, 2H), 3.82 (q,
J=6.8Hz, 2H), 3.40 (4, J=12.7Hz, 1H),
3.32 (4, J=12.7Hz, 1H), 2.95 (4,
J=14.6Hz, 1H), 2.74 (4, J=14.6Hz, 1lH),
2.25 (s, 3H), 0.96 (t, J=6.8Hz, 3H)
20 MS (m/e): 366 (M"), 322, 233, 218, 146, 132, 105
REFERENCE EXAMPLE 25

{RS)-1l-Benzyvl-3-ethoxycarbonvlmethyl-3~{methylcarbonyl-
aminolindolin-2-one

To a solution of 0.84 g of (RS)-1-benzyl-3- _
25 (methylcarbonylamino)indolin-2-one in 15 ml of dry dimethyl
sulfoxide was added 3 ml of a 1M solution of potassium t-
butoxide in dry dimethyl sulfoxide at room temperature under

a nitrogen atmosphere, followed by stirring for 10 minutes.
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To the solution was added dropwise 1.11 m of ethyl brono- acet at e,
followed by stirring at the sane tenperature for 30 m nutes. The
reaction m xture was poured into an aqueous sol ution of sodium chloride
and extracted with ethyl ether. 5 The ethyl ether |ayer was dried over
anhydr ous magnesi um sul fate and concentrated. The residue was purified

by silica gel col um chronatogr%fhy (chlorofornie%hgl aﬁetate
=3/1) to gi ¥o the3sglpviop was tafded drondmSodndlalla®f SThEy RTPERS oil .

ol TS ARy S Y the e MR 1)
iﬂéé ?G?GJi%g_%;§p§§%5,1¥Ré gégg%ion mixture qgngoeagdgggyéiég'%ﬁgéoéggé

ggé,J=15'lHéblu%§on of sod&g§5c?%?r%£%ﬁg%&%ggﬁ%btéﬁlaﬁék%ﬁféyg’%g%gg.(31
307, 2 23 91 :

R e T

phenyl) am “%gﬁff%%@ygﬁat Beh-EREPLEga % Offe residue was PRrdsgelubyon of 0.29

g of (RS)-3-(éthoxycarbonyl- _ _ _ _

met hyl ) - 3-( (s‘}_a_g%%hélelieEB?h)nﬁ%RPSﬂ(é@t‘SﬁﬂEBﬂi‘d(f&rilfbx%f@iﬁt/le%hyl acd@abk of

et hanol was adde m o

an- aqueous sol'ut’i on of 0.16 g of potassium

hydr oxi de (&3 jateo” gafet @rmsr?t Ures) @b trnckitie Wodpsuedvas atirred for 4
hours, foll owed by concentration. The concentrate was diluted with

wat er, cNdrrsediw.th chl oroform The aqueous | ayer was adj usted
to pH 2 by addition of 2N hydrochloric acid and extracted
- 85 - 10 Rf = 0.21 (chloroform/ethyl acetate = 5/1)
NMR {CDCl,) &: 7.58 (s, 1H), 7.43-7.11 (m, 7H), 6.96 (t,
J=7.3Hz, 1H), 6.66 (4, J=7.8Hz, 1H), 5.02
(d, J=16.1Hz, 1H), 4.92 (4, J=16.1Hz, lH),.
4.21 (q, J=7.3Hz, 2H), 2.99 (4, J=15.1Hz,
15 1H), 2.50 (4, J=15.1Hz, 1H), 2.02 (s, 3H),
1.25 (t, J=7.3Hz, 3H)
MS (m/e): 366 (M"), 307, 278, 238, 91
EXAMPLE 60

(RS)-3-({4-Methylbenzyl)carbonylamino)-3-({4-methyl-
20 ghenvl)am;nocarbqnvlmethvl)indolin-z—ong

b v

To a solution of 0.29 g of (RS)-3-(ethoxycarbonyl-
methyl)-3-( (4-methylbenzyl Jcarbonylamino)indolin-2-one in
10 ml of ethanol was added 2 ml of an aqueous solution of
0.16 g of potassium hydroxide (85%) at room temperature,
25 and the mixture was stirred for 4 hours, followed by
concentration. The concentrate was diluted with water,
and washed with chloroform. The aqueous layer was adjusted

to pH 2 by addition of 2N hydrochloric acid and extracted
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with ethyl acetate. The organic |ayer was dried over sodium sul fate and
concentrated to obtain (RS)-3-(hydroxycarbonyl -

met hyl ) - 3- ((4- et hyl benzyl ) car bonyl am no) i ndol i n- 2- one. Rf = 0.24
(chlorof orm nmethanol = 2/1) 5 NWR (DVsO-d[err]) [err]: 12.32 (br, 1H)
10.32 (s, 1H), 8.59 (s, 1FD, 7. 19 7 05 (n1 6H) ,

6.88-6.71 (m 2H), 3.40 (d, ﬁ 3.28 (d,
J=15. 1Hz, M)th 2Qy] @cefrars. 1thelpgganlc layer was dr ed over §°§2uPd

sttt (e B i 1
N\ 0 ot PO A S RO PR b) SaF BT binind 1 c’éxyﬁ%ﬂar 88%imide,
guéggsglSglééadgidﬁ¥ﬁ§§éttr@azovm?ﬁgngéurtgéé?§1gtaﬁepm;glgiﬁlpgdmgieroon1
was 8 PR PRa T RS adaaee Phachtdr IR R o IEe

hydr ochloric acid and saturat g aqgeggs.?sggl grql hygly oognsg - 620;1c3r;nbonate The
organic layer was dried over anHydrods odi um'sul fat e

concentrated. The resulting crﬂge 40 @aodycisvxmzpqgf | exl day (&, i ca gel

col utm chr omat ogr aphy (chloroforninethano = 40/ 1) to afford 0.273 g
(81% of the title conpoyndsaana, Wakhe posdeld, 2515¥f1}¥2012&

(chl or of or M net hanol = 20/1) NMVR (DMsO-d[err]) [err]: 10. 36 (s, 1H)
9.81 (s, 1H), 8.68 (s, 2.62 (4, J=15.1Hz, 1H), Z.3 (=, 3HB. 3Hz, 2H),
7.14-7.04 (n1 8H), 6.85-6.73 (m 2H), 3.45 (d,

10 MS {(m/e): 388 (M'), 294, 205, 146, 132, 105
The above obtained (RS)-3-(hydroxycarbonylmethyl}-3-
{ (4-methylbenzyl )carbonylamino)indolin-2-one was dissolved
in 20 ml of N,N-dimethylformamide, and 0.248 g of dicyclo-
hexylcarbodiimide, 0.184 g of l-hydroxybenzotriazole, and
15 0.128 g of p-toluidine were successively added thereto.
The resulting mixture was stirred at room temperature for
12 hours, followed by concentration. The concentrate was
diluted with ethyl acetate, washed successively with dilute
hydrochloric acid and saturated aqueous sodium hydrogen-—
20 carbonate. The organic layer was dried over anhydrous
sodium sulfate, and concentrated. The resulting crude
product was purified by silica gel column chromatography
(chloroform/methanol = 40/1) to afford 0.273 g (B81%) of
the title compound as a white powder.
25 Rf = 0.28 (chloroform/methancl = 20/1)
NMR (DMSO-d,) &: 10.36 (s, 1H), 9.81 (s, 1lH), B.68 (s,
1H), 7.31 (4, J=8.3Hz, 2H), 7.14-7.04

(m, 8H), 6.85-6.73 (m, 2H), 3.45 (4,
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- 86 - J-15.2Hz, 1H), 3.35 (d, J-15.2Hz,
1H), 2.86 (d, J=14.1Hz, 1H), 2.58 (d,

J=14.1Hz, 1H), 2.26 (s, 3H), 2.23 (s, 3H M5 (me): 427 (Merr]), 322,
293, 279, 172, 149, 107 5 EXAWMPLE 61

(RS) - 1- Benzyl - 3- net hyl car bonyl am no- 3- ((4- net hyl -
phenyl)an1nocarbony|nethyl)lndolln 2-0n tle ound was
prepared in the sane manner J=152H7, Eﬁanppe3§0(dexﬂe§§ #%?'sfg ting with
(RS)-1-benzyl-3- 10

et hoxycar bonyl met hyl - 3- (et hyl b di dalfofifdotii: 220n8 (- pl ace of

RS)-3-(eth bonyl net h
gen;yl)g:rbgﬁgrga1ﬁ2¥|EEOIYn)2§ %£4H§§dq¥h EQ&%SIéSGOSH)’ 2. Eg (SO %%)
(chloroforn&gethg Sl 52}0 AQ)’ 322 Ng@a(cagb[ei5i)1¥§§rgu%58 23 (s, 1H,

7.57 (s 1H) (t, J=7.3Hz,
1H), 6. 6; AMPLE 6] (d, J=7.8Hz, .95 (s, 2H) 3.04 (d,
J=14. 1Hz" , 2.25 (d, =14. 1 Hz, 1H),

éxiﬁp(l_é 6§H) RS)-1- E@n& eé nded iéé:%&rl landdd-32924-83¢hvi0 7 91 20
in=-2-

(RS) - 1- Benz SRRy M o o e O 1) - 3- (N -

(4- et hyl phenyl ) ur @hdo}i Rilal EOmPo@i® was prepared i@ dheOkuinkonanhed. 404 ¢

of (RS)-3-(hydroxy-

car bonyl et by )Yin3Ekdmpl é- 60t hykpbeytotiretamimdeliith 2RSNe1-BBnzgl20~-nl of

dry dinethyl sulfoxide was added 2.5 m of a 1M sol ution of sodi um
hydri de1dn eéthokiyeatrbphyimbthyl d2- btetipglcarbonytlenimodindelinddroneniifir ogen
at nosphere. After stirring the m xture for 15 mnutes, 0.19 m of

benzyl bronipdacsasfad®@8d-3-( ethbryes vhorylnathgl o3 <t(i4-mefgyat t he sane
tenperature for
benzyl Jcarbonylamino)indolin-2-one used in Example 60.
Rf = 0.43 (chloroform/methanol = 10/1)
NMR (CDCl,) &6: 8.23 (s, 1H), 7.57 (s 1H), 7.42-7.12
i5 . {m, 11H), 6.95 (t, J=7.3Hz, 1lH), 6.67
(d, J=7.8Hz, 1H), 4.95 (s, 2H), 3.04 (4,
J=14.1Hz, 1H), 2.33 (s, 3H), 2.25 (4,
J=14.1Hz, 1H), 1.96 (s, 3H)
MS (m/e): 427 (M'), 293, 262, 237, 107, 91
20 EXAMPLE 62

T

(RS )-1-Benzyl-3-{ {4-methyvlphenyl )aminocarbonylmethyl)}-3-(N"'~

{ 4-methylphenvl jureido)indolin-2-one

To a solution of 0.404 g of (RS)-3-(hydroxy-
carbonylmethYl)—S—(N'-(4—methylphenyl)ureido)indolin—z-one
25 in 20 ml of dry dimethyl sulfoxide was added 2.5 ml of a 1M
solution of sodium hydride in dfy dimethyl sulfoxide at room
temperature under a nitrogen atmosphere. After stirring the
mixture for 15 minutes, 0.19 ml of benzyl bromide was added

thereto, followed by stirring at the same temperature for
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- 87 - 30 mnutes. The reaction m xture was poured into an

aqueous sol ution of sodiumchloride and extracted with ethyl ether.
The ethyl ether |ayer was dried over anhydrous nmagnesi um sul fate and
concentrated to give (RS)-1-benzyl-3-(hydroxy- 5

car bonyl net hyl ) - 3- (N - (4- net hyl phenyl ) ur ei do) i ndol i n- 2- one. Rf = 0.41

(chl orof ormi net hanol = 2/1) ) i .
(RS) - | - Benz\3Q :imwt@soxy SR ERFFHEPAYRI S BUTYS qugf_poured into an aqueous

met hyl phenyl ) urei do)i ndol i n- 2-ope was di ssolved in 15 . of r
N, N- di net hy|§OrHeAt et é?&‘le‘!“ogb%arbge 1§*P|§ra?’b‘%’§&f‘e"r&%t"ﬁt-h %Yla?&g‘&?é-o. 1 m
of diisoprop

| et hyl ami ne, 0.111 f l-ethyl- .

3-(3-dinmeth Qé; ”Eﬁﬁf%é#ﬁé&??ﬁgﬁe&ﬁ§a$g%%?5r?QR¥d€ﬁﬂf mAGNEFLYEs g of

-t ol ui di i vel d lut i QR._al '

Ctirred for SR i concehsBRERR, b8, b rfme LR b2 B Sa W 1
thyl 1 t.at hed ' | ' '

nci 4 and 5 coPORA A (B Ao R plbhpt gt A e e
The organic dayerg Wes Q184 Pbem/ABRKIR8YS- 2/1)sodi um sul fate and
concentrated. The cru&e product was purified by silica gel colum

chromat ography 20 UL 8LIKL 268y 8hBbonglmd ti¥l K3 032 g (57%
of the title conpou(rlifjs:gsl aggmhite p(tgwggr.s ¥é ?\ln (Dh/é%%l[aeLsr])—Q[err]:

9.93 (s, 1HmethyfHenyidreifodinGdlidE~one was dissolved in 15 ml7/.d#3-6. 70
(m 17H), 4.94 (s, 2H), 2.90 (d, J=14.8Hz, 1H,
2.57 (d, J=1drgHr,N-Bmethylformamide, and 01080 @.@6 I<hyBdtdxybenk®ts - 3H)
EXAMPLES 63 TO 70 The foll ow ng compounds were prepared in the
sane 10 meanele AO i rbx anpld iGdprepydpthidanitey t@ nlhig rof dr-edthy1-
3-(3-dimethylaminopropyl)carbodiimide hydrochloride, and
0.065 g of p-toluidine were successively added to the
solution. The mixture was stirred fbr 6 hours and
concentrated. The concent;ate was diluted with ethyl
15 acetate and washed successively with dilute hydrochloric
acid and a saturated agqueous solution of sodium hydrogen-
carbonate. The organic layer was dried over anhydrous
sodium sulfate and éoncentrated. The crude product
was purified by silica gel column chromatography
20 (chloroform/ethyl acetate = 4/1) to give 0.350 g (57%)
of the title compound as a white powder.
NMR (DMSO-d,) &: 9.93 (s, 1H), 9.16 (s, 1H), 7.51 (s, 1H),
7.53-6.70 (m, 17H), 4.94 (s, 2H), 2.90
(d, J=14.8Hz, 1H), 2.57 (4, J=14.8Hz,
25 1H), 2.26 (s, 3H), 2.19 (s, 3H)

EXAMPLES 63 TO 70

The following compounds were prepared in the same

manner as in Example 62, except for starting with wvarious
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- 88 - al kyl halides in place of benzyl brom de used in
Exanpl e 62. EXAMPLE 63

(RS) - 3- ((4- Met hyl phenyl' ) am nocar bonyl et hyl ) - 3- (N - (4-

met hyl phenyl ) ur ei do) - 1- (phenyl car bonyl net hyl )i ndol i n-2-one 5 NWR
(DMSO-d[err]) [err]: 10. 18 (s lkb 9.28 (s, 1H), 8.19

(s, 1H, 7.85-6.80 (m 17H), 7 (d, 8%—_‘;
1H), 5.36 (qlkngh eq}ﬁn gﬁqﬂg of benzyl bromide used in(ﬁxa@ga%_ ,
1H) 265(d J=15. 4Hz, 1H), 2.82 (s, 3H), 2.20

(s, 3H 10EEMARBEC63,4

(RS) - 1- (Ethox car bonyl ne - 3- (4-neth I-hen I)% E.
carbonylnetgg%ﬁgigiﬁ%z 4=
(DVMSO-d[ err

3 rswrmw 13 Solin-2 0

A ﬁpazpéméﬁ‘z%)'? T49-£588 181 .28 (s, 33,} B19,% (m 100, "
3o &S_'lg“%)' %557 19 (i 787 B Lé 20 s

EXAMPLE 65 20 (RS)-3-((4-Met ggnlengt gﬁg) §H§N 2(d0
nmet hyl phenyl ) ur ei do) - 1- (2- pyri dy nethyl |ndoI|n one

(DMsO-d[err]) [err]:  9.96 (s d1|'3=1§43'ﬂz(5&}{)1|'|)2 68 34, (s.=1$H)mz
7.80-6.70 (m 16H), 5.00 (s, f—l) (d
J=14.3Hz, 1H), 2.59 (d, J=14. 31:11) 2532 (s, 3H), 2.20 (s, 3H}H), 2.50 (s,
3H), 2.25 (s, 3H) EXAMPLE

(RS)-3-104-§§5Engng~yl)an1nocarbonylnethyl)-S-(N'-(4-

met hyl phenyl ) ur ei do) - 1- (2- phenyl et hyl )i ndol i n- 2- one NVR (DMSO-d[err])
[err]: 9. ARs()s1-1Etholyda8rbenylhéthyl HF@E( 4-hdthyldhenyl Jamino-

7.45-6. 85 (marbd métB814-FF (b4 hylphenyl)ureido)indolin-2-one
NMR (DMSO-d&;) &: 10.08 (s, 1H), 9.24 (s, 1H), 7.74 (s,
1H), 7.46 (4, J=7.2Hz, 2H), 7.40-6.88
15 (m, 10H), 4.78-4.46 (m, 2H), 4.16 (q,
J=7.2Hz, 2H), 2.90 (4, J=14.8Hz, 1lH),
2.57 (4, J=14.8Hz, 1H), 2.26 (s, 3H),
2.18 (s, 3H), 1.26 (t, J=7.2Hz, 3H)
EXAMPLE 65

20 RS )}-3-{ (4-Methvlphenvl }aminocarbonylmethyl)-3-(N'-(4-
methylphenyl)ureido)-1-{2-pyridylmethyl)indolin-2-one

NMR (DMSO-d,) &: 9.96 (s, 1H), 9.21 (s, 1H), 8.30 (s, 1H),

7.80-6.70 (m, 16H), 5.00 (s, 2H), 2.86
(d, J=14.3Hz, 1H), 2.59 (&, J=14.3Hz,
25 1H), 2.50 (s, 3H), 2.25 (s, 3H)
EXAMPLE 66

(RS)-3-((4-Methylphenyl)aminocarbonyimethyl)-3~(N'-(4—
methyvlphenvl Jureido)}~1-{2-phenvlethyl)indolin-2-one

NMR (DMSO-d,) &: 9.90 (s, 1H), 9.13 (s, 1H), 7.56 (s, 1H},

30 7.45-6.85 (m, 17H), 4.98-4.77 (bx, 2H),
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- 89 - 2.99-2.80 (br, 2H), 2.81 (d,

J=14. 2Hz, 1H), 2.48 (d, J=14.2Hz, 1H), 2.26 (s,
3H), 2.17 (s, 3H) EXAMPLE 67 5

(RS) - 1- Met hyl - 3- ((4- et hyl phenyl ) am nocar bonyl met hyl ) - 3- (N -

(4- met hyl phenyl ) urei do)i ndol i n- 2- one NVR (DMSO-d[err]) [err]: 9. 88

s, 1H), 9.12 (s, 1H), 7.54 (s 7.39 (d
528. 2@, 2H) (7.31-2?95 (m (52.4802.80 (bx, 2m), 2. -811 46y, Jéliﬂgéf(w)

2.80 (d, J=14.6Hz, 10 2
2.25 Es, e o 18), 3?4)432(‘31'8 ('s1 éﬁS 1k, E%A%L

(RS)-3-((4-NhthyIphenyl)aninoc%ﬁP Q¥ le) - (N -(4-
met hyl phenyl ) ur ei do) (4- pyridyl fre hyl)ldd n 2-one 15 NWMR

DVBO- d 92 1 9.18 1 8.51 (d,
T I N R I ey

7.40 (d, 5 RS fEkny1-38 i ~36¢45-(d,
J=7.2Hz, 1 4_ { .

J=16. 6Hz, . , 1FD 2.63 (d
J=14.6Hz, MR (DMSO-d,) 8: 9. é!H)(sZ 126) (59 13H)(s,2120,(9.58Hs, 1H),
EXAMPLE 69 (RS) - 1° ( Met hoxynet hyl ) - 3- ((4 nethylphenyl)an1nocarbony|-

met hyl ) - 3- (N - (4- et hyl phenyl ) Br®$ dod ) roks ianz- @B, 25 31NBRIEDMRO d[err])
[err]: 9.90 (s, 1H), 9.14 (s, 1H), 7.61 (s, 1H),

7.39 (d, J=7.8Hz, 2H), 7.45-6.BBH{m3.17 (s, 3H), 2.80 (d, J=1416H¥, 5.11
(s, 2H), 3.34 (s, 3H), 2.84 (d, J=14.0Hz, 1H),
2.56 (d10J=14. OHz, 1H), 2.52 (4, J=34. 632251@§ﬂ 2HR5 9517 (s, 3H)

3H), 2.18 (s, 3H)

EXAMPLE 68

(RS)-3-({4-Methylphenyl)laminocarbonylmethyl)-3-(N‘-{4-

methylphenvllureido}-1-{4-pyridvimethyvl)lindolin-2-one

15 NMR (DMSO-4,)6: 9.92 (s, 1H), 9.18 (s, 1H), 8.51 (d,
J=6.0Hz, 2H), 7.65 (s, 1H), 7.50 (4,
J=5.8Hz, 2H), 7.40 (d, J=9.8Hz, 2H), 7.28-
6.86 (m, 9H), 6.75 (4, J=7.2Hz, 1H), 5.03
(d, J=16.6Hz, 1H), 4.93 (4, J=16.6Hz, 1lH),

20 2.90 (d, J=14.6Hz, 1H), 2.63 (4, J=14.6Hz,
1H), 2.26 (s, 3H), 2.20 (s, 3H)

EXAMPLE 69

RS)-1-(Methoxymethvl )}-3-((4-methylphenyl)aminocarbonyl-
methyl)-3-{N'-(4-methylphenvl)lureido)indolin-2-one

25 NMR (DMSO-4g,) &: 9.90 (s, 1H), 9.14 (s, 1H), 7.61 (s, 1H),

7.39 (4, J=7.8Hz, 2H), 7.45-6.86 (m,
10H), 5.11 (s, 2H), 3.34 (s, 3H), 2.84
(d, J=14.0Hz, 1H), 2.56 (d, J=14.0Hz,

1H), 2.25 (s, 3H), 2.17 (s, 3H)
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- 90 - EXAMPLE 70 (RS

-3-((4- Met hyl phenyl ) am nocar bonvl net hyl ))-3-(N - (4-

met hyl phenyl ) urei do) - 1- (2, 2- di - n- propyl et hyl )i ndol i n- 2- one NVR
(cbCferr]) [err]: 8.62 (s, 1H), 7.40-6.78 (m 14H), 3.71 5 ,

(dd, J=7.4, 13.7Hz, 1H), 3.52 (dd, J=6.9, 13. 7Hz,
1H), 2.97 ( ANES 4. , 1H), 2.62 (d, J=14.3Hz, 1H)
2.29 (s, 3H5—= : 3H), 1.93 (br, 1H), 1.50-1.10

9 98-.0.70 (br, 1

slslet-bAelel 1
L]
O

0. EXAMPLE 71
~3-(N'-{4-

{4-Met phe Jami
SATAEAE

luti f f - - di;et hoxys -
oyl ) 3. (N BT Bhenel-Far Eraof Mol 1RO PR (M 241 5700t ary
di met hylg sul f oxi de was addqgsl Fl0f a%ép$§9|uié?ﬁf%ﬁ%%#%#hfégﬁﬁé'um

t-butoxide in dry di methyl ‘sul’foxi de’at roont ér a

nitrogen atnmosphere, followadsRy 1g) Shigsi pgbfg%]gg.(géﬁ(%’mit}ﬁs’. 21Q t he

m xture was added dropw se a solltron o

N-p-tolyl-2-bronmoacetam de (g 3=mk.382, of)dry, s ngt hdy sulSf gy gg, f ol | oned
by stirring at the same tenperature fof 30 m nutes. "The reaction

m xture was poured inBe)aniageepys, sohyt i prs@fa sagliyp clyggri de and
extracted with ethyl ether. The ethyl ether 1ayer was dried over
anhydrous nmagnesi um sul f at €.88¢0c@0ceébt| apeyl. The 25 residue was purified
by silica gel colum chronmat ography (hexane/ ethyl acetate = 2/1) to
give 0185 EXAMPRE #l t he title conpound. Rf = 0.21 (hexane/ethy
acetate = 2/1

(RS)-1-(2,2~Diethoxyethyl)-3-({4-methylphenyl)amino-
carbonylmethyl)-3-(N'-(4-methylphenyl Jureido)indolin-2-one

(br, 8H), _a_
(RS)-1-(2,;¥‘—§§;
car bonyl met iyt =31

To a solution of 0.397 g of (RS)-1-(2,2-diethoxy-
ethyl)-3-(N'~(4-methylphenyl)ureido)indolin-2-one in 4 ml
15 of dry dimethyl sulfoxide was added 1 ml of a 1M solution
of potassium t-butoxide in dry dimethyl sulfoxide at room
temperature under a nitrogen atmosphere, followed by
stirring for 30 minutes. To the mixture was added dropwise
a solution of 0.228 g of N-p-tolyl-2-bromoacetamide in 2 ml
20 of dry dimethyl sulfoxide, followed by stirring at the
same temperature for 30 minutes. The reactith mixture
was poured into an aqueous solution of sodium chloride and
extracted with ethyl ether. The ethyl ether layer was dried
over anhydrous magnesium sulfate and concentrated. The
25 residue was purified by silica gel column chromatography
(hexane/ethyl acetate = 2/1) to give 0.35 g (65%) of the
title compound.
Rf = 0.21 (hexane/ethyl acetate = 2/1)

NMR (CDC1l;) &: 8.33 (s, 1H), 7.33-6.91 (m, 14H), 4.77 (dd4,
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NVR (CDCl [err]) [err]: 8.33 (s, 1H), 7.33-6.91 (m 14H), 4.77 (dd,

- 91 - J=4.4, 5.6Hz, 1H), 4.03 (dd, J=5.86,
14. 1Hz, 1H), 3.82-3.48 (m 5H), 2.97 (d, J=14.6Hz,
1H), 2.57 (d, J=14.6Hz, 1H), 2.30 (s, 3H), 2.22 (s,
3H), 1.16 (t, J=6.8Hz, 3H), 1.11 5 (t, J=6.8Hz, 3H)

MS (me): 544 , 498, 437, 365, 103, 7 7

(RS) -7 Mot byl -5 ( 8- ot vy pirenf) dnd izc anBony ArBR AT TR, 14- 1z,

4- et hyl phenyl do i ndo 7

g et Bl B e e e b S
"n place of (RS)-1-(2, o ol ek lﬁ’o’x%‘tsﬁ |(;5E3I3%,§B i #ﬁgfdﬁ’ 38908 | Naefy,

henyl ) ur ei do)i ndol i n- 2- 7 5

?cﬁlngré?grelmr o homsl - 28?%%% ‘N (gdife r1)3[g$§ﬁl?:039*?% T 1m,

8.61 (br. 1H), 7.42 (br, 1 7.26-6. 73 12H) ,

3. 06 Ed,rsa O 5Hz, 1(H)r e, 3=6.8m2, 31) . o (d. J=14. 5H§m 1H),H)2.24
. 3H), 3 3H) 20 NB (me): 442

Ei/[er'r‘?) 4%1% (m4g): 844 (). 438, 489, §b‘% feé’ 15, 3H (me)

(RS) - 3- ((4- Mahjw hgﬁyl)anlnocarbonylnethyl) 3 (N' (4-
nethylphenyggﬁrﬁFQGTZI-phenyllndol|n 2-one The title conpound

was prepar edreyioldethydd %gmhabaﬁbohﬁlﬁéml p-F4(Nbexcept
for starting o bRedy i Niré fddred ei do) - 1- phenyl i ndol i n- 2- one
in place of (RS)-1-(2, 2- dlethoxyethyl) 3-(N -(4-nethyl -

10 The title compound was prepared (yield: 30%)

in the same manner as in Example 71, except for starting
with 7-methyl-3-(N'-(4-methylphenyl)ureido)indolin-2-one
in place of (RS)-1-(2,2-diethoxyethyl)-3-(N'~-(4-methyl-
phenyl Jureido)indolin-2-one used in Example 71.
15 Rf = 0.21 (chloroform/methanol = 20/1)
NMR (CDC1l,) &: 9.10 (br, 1H), 8.61 (br, 1H), 7.42 (br, 1H),
7.26-6.73 (m, 12H), 3.06 (d, J=14.5Hz, 1H),
2.56 (4, J=14.5Hz, 1H), 2.24 (s, 3H), 2.19
{s, 3H), 2.03 (s, 3H)
20 MS (m/e): 442 (M"), 424, 381, 335, 161, 107
EXAMPLE 73

(RS)-3-((4-Methyvlphenyl )aminocarbonylmethyl }~3-(N'-(4-
methylphenyl }ureido)~1-phenylindolin-2-one

The title compound was prepared (yield: 57%)

25 in the same manner as in Example 71, except for starting
with 3-(N'-(4-methylphenyl)ureido)-l-phenylindolin-2-one
in place of (RS)-1-(2,2-diethoxyethyl)-3-(N'-(4-methyl-
phenyl)ureido)indolin-2-one used in Example 71.

Rf= 0.40 (chloroform/methanol = 20/1)
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phenyl ) urei do)i ndol i n-2-one used in Exanple 71. Rf = 0. 40

(chl orof or mf met hanol = 20/1) - 92 -
NVR (DMSO-d[err]) [err]: 9.97 (s, 1H), 9.12 (s, 1H), 7.63-6.95

(m 17H), 6.71 (d, J=7.8Hz, 1H), 2.95 (d,
J=14.1Hz, 1H), 2.75 (d, J=14. 1Hz, 1H), 2.25 (s,

3H), 2.19 (s, 3H) 5 M5 (me): 504 (Merr]), 397, 365, 224, 132, 107
EXAMPLES 74 NMR {DMSO-4,) &: ghe7fEd) A ng TAPpquddBier & .pBepadbed in the
sane manner as in Exanple 71, except for starting with (RS)-1-

(2, 2-di et hoxyet hyl )-3- (N - (4- mbnhylTihenys )Ur didlo)I4¥d@Hz,- 2H),1Q@.96ne, used
in Exanple 71, having a varied substituent at the 5-position thereof.
EXAMPLE 74 (RS)-1-(2,2-Di édho&yla%kMZ)r StHet W78 4-JmddhHz,

phenyl ) am nocar bonyl net hyl ) - 3- g 4- et hyl - 15

phenyl ) ur ei do) i ndol i n- 2- one H)hm?%¥5115{eﬁﬁ]0 44%&]<s 8H)5 (s, 1H), 7.32
(d, J=8.3Hz, 2H), 7.11- . ém 10H), 6.84 (s, 1H),
4.78 (dd> MS (m/e): 504 (M), 39%L4365,5284;, 1§|?+),1 799 (dd, J=5.9, 14.6Hz,

1H), 3.81-3.84 (m 5H), 2 94 (d, J=14.6Hz, 20 1H), 2.54
(d, J=14. 6HM§)L5249—1@5—773H) 2.24 (s, 3H), 2.23
(s, 3H), 1.17 (t, 8Hz, 3H)

J=6.8Hz, 3 .
M5 (me): 558 (l\/[erTrh]e) foligwing, copppunds grerg O eﬁ%’e“l éﬁ%&/ﬁﬁ‘é"‘?s 25
(RS)-1-(2, Zx&g %ﬁ&?ﬁ %?ggi%u9£ %éé?F tr“%tartlng with (RS)-1-

phenyl ) am nocar on

phenyl ) ur ei 3}@’ E;_gll @9 gg?gg’l)-a_WR-émé@iﬂﬁer{ﬁ Jre1dd)thdoint 2

7.35-6.86 (
10 one, used in Example 71, having a varied substituent at the

5-position thereof.

EXAMPLE 74

(RS)-1-(2,2-Diethoxyethyl)~-5-methyvl-3-{(4-methyl-
phenyl )aminocarbonylmethyl }~3-(N'-(4-methyl-

15 phenvliureido)indelin-2-one
NMR (CDCl;) &: 8.25 (s, 1H), 7.32 (4, J=8.3Hz, 2H), 7.1l1-

6.93 (m, 10H), 6.84 (s, 1H), 4.78 (dd,
J=4.4, 5.9Hz, 1H), 3.99 (d4d, J=5.9, 14.6Hz,
1H), 3.81-3.54 (m, 5H), 2.94 (4, J=14.6Hz,
20 1H), 2.54 (4, J=14.6Hz, 1H), 2.30 (s, 3H),
2.24 (s, 3H), 2.23 (s, 3H), 1.17 (t,
J=6.8Hz, 3H), 1.12 (t, J=6.8Hz, 3H)
MS (m/e): 558 (M"), 512, 451, 406, 379, 306, 103
EXAMPLE 75
25 RS)-1-(2,2-Diethoxvethyl )}-5~fluoro-3-((4-methyl-

phenvyl )aminocarbonylmethyl}-3-{N'-({4-methyl-
phenyl)ureido)indolin-2-one

NMR (CDCl,) &6: 8.61 (s, 1H), 7.35-6.86 (m, 13H), 4.72 (dd,
J=4.5, 5.4Hz, 1lH), 3.96 (dd4, J=5.4, 14.6Hz,
30 1H), 3.74-3.44 (m, 5H), 2.95 (4, J=14.6Hz,
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J=4.5, 5.4Hz, 1H), 3.96 (dd, J=5.4, 14.6Hz, 30 1H)
3.74-3.44 (m 5H), 2.95 (d, J=14.6Hz, -
93 - 1H), 2.65 (d, J=14.6Hz, 1H), 2.27 (s,

, 2.19 (s, 3H), 1.12 (t, J=6.8Hz, 3H), 1.09
(t, J=6.8Hz, 3H) EXAMPLE 76
(RS)-1-(2, 2- D et hoxyet hyl ) - 5- net hoxy- 3- ((4- net hyl -
phenyl ) ami nocar bonyl met hyl ) 183 ( N2~ Qﬁ-&dﬂfﬁﬁl4 6Hz, 1H), 2.27 (s, 3H),

phenyl ) ur ei do) i ndol i n-2-one = 0.20 (n-hexane/ethyl acetate = 2/1)
NVR (CDCl [err]) [err]: 8.38-1%, (§H)3H)7 12 A ( rﬁ-61§ﬁ)z 3176 4@89 10
J=4.3, 6.1Hz, 1H), 3.99 (dd J 6.1, 14.5Hz, 1H),
3.79-3.48 (m 5H), 3.67 (s, (8H)JI=8.8Hz, 3H) (d, J=14.8Hz,
1H), 2.61 (d, J=14.8Hz, 1H), 2.29 (s, 3H), 2.22 (s,
3H). 1.16 ({EZAMPLE 76 J=6.9Hz, 3H), 112(t J=6.9Hz, 3H) 15
EXAVPLE 77 g%- g

i et hoxyet hyl ) - 3- t hyl -
pEeny:ga ég?;h )ﬁng- “((4- %&%hZEZB ( "
phenyl ) ur ei F G ! S, :

7.45.6.85 ( A (dd J=3.9, 5.9Hz, 1H), 3.98
(3, 352 Ole - 0,30 - Refzn%@th%%?ag%bw 2APS340 (m S0, 294 (3
S 58 EiANpLEé&E(ltbg 5 885 (s, 1wy, 7347678 (m e TE Lok e
in the sane manner as UMES?”PI?HZ,LH??&C@.@Q‘ QacSt Alei.Ag Wigt BHERS) - 1-
1H), 3.79-3.48 (m, 5H), 3.67 (s, 3H), 2.97
(d, J=14.8Hz, 1H), 2.61 (d, J=14.8Hz, 1H),
2.29 (s, 3H), 2.22 (s, 3H), 1.16 (t,
J=6.9Hz, 3H), 1.12 (t, J=6.9Hz, 3H)
15 EXAMPLE 77

(RS)-5-Bromo-1-(2,2-diethoxyethyl)-3-({4-methyl-
phenyl }aminocarbonylmethyl }-3-(N'-{4-methyl-

phenvllureidolindolin~-2-one
NMR (CDCl,) &: 8.23 (s, 1H), 7.45-6.85 {m, 13H), 4.73

20 ' (dd, J=3.9, 5.9Hz, 1H), 3.98 (dd, J=5.9Hz,
14.8Hz, 1H), 3.83-3.40 (m, SH), 2.94 (d,
J=14.6Hz, 1H), 2.56 (4, J=14.6Hz, 1H), 2.29
(s, 3H), 2.21 (s, 3H), 1.15 (t, J=6.8Hz,
3H), 1.11 (t, J=7.0Hz, 3H)

25 EXAMPLES 78 TO 95

The following compounds were prepared in the same
manner as in Example 71, except for starting with (RS)-1-
(2,2-diethoxyethyl )-3-(N'-{4-methylphenyl Jureido)indolin-2-
one, used in Example 71, with its (4-methylphenyl)ureido

30 moiety replaced with various substituted ureides.
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(2, 2-di et hoxyet hyl )-3-(N - (4-net hyl phenyl ) urei do)indolin-2- one, used
in Exanple 71, with its (4-nethyl phenyl)ureido 30 noiety replaced with

various substituted ureides. - 94 -
EXAMPLE 78 (RS)-3-(N -(4-Chl orophenyl )ureido)-1-(2,2-di et hoxyet hyl ) -3-
((4- nethylphenyl)aninocarbonylnethyl)indolin-Z-one Rf = 0.33
(n-hexane/ethyl acetate = 1/1) 5 NWR (CDCl[err]) [err]: 8.34 (s, 1H)
7.54 (s, 1FE§_Mﬁéi;1_24 (m 4H), 7.12-6.97 (m 9H)
4.78 (dd, J=4 5. 8Hz, 1FD, 4.03 gdd, J=5.8, 14.6Hz,
1H), (RS) 3 (N'-(4 cgpggggpgggllg_gggp e Bal di xgesh 3~

2.65 (d, J= bony hvm%xndolln—z -one 1.07 (m

?gé) 1- ngZR%F§}ﬂo§9e{ﬂszx§n?4?t$?ﬁrﬁﬁiﬁﬁ@%ﬁéﬁfﬂ?ureldo) 3- ,
(1 howansy oVER (BB ELO R R s frfi)‘ﬂ['e?r-Fi-? 450ns

7.33-6. 95 12H), 6.67 (d 4,76 (dd,
J=4.5, 5.9&3} 1%5? (Gam), 7.12-6. 97 £%y4 %y, 4 128 356143;%u4'1+0 (
3.79-3. 48 g 05, (d, 1 J514. 6Hz,
1H) | (m 3- 882, leF %—a(%"(i 7= %5)829;2‘? EH% ”}I 15 20

(t, J=6.9Hz, 3H), 1.10 (t, §—§48$‘|Z4s3d‘1ﬁ 5H), "ésdafﬂ(%) 3264, GMzeriia) 514,
365, 217, 103 EXAVPLE 80

(RS)- 1- (2, 2- Di et hoxyet hyl ) - 3 664(@Eti9d4ﬂsﬁhﬂ)ﬁnm ne-.28 (s, su), 1.19-
car bonyl net hyl )-3- (N -cycl ohexyl urei do ) ndoli n-2-one 25 0. 25
(n-hexape/ et hyl acetate = 211907 (m, SWR (CDCI[err]) [err]: 8.14 (s, 1H),
7.38-6.93 (m 9H), 6.80

EXAMPLE 79

(RS)-1-(2,2-Diethoxyethyl)}~3-(N'~({4-methoxyphenyl)iureido}-3-
{ {4~-methylphenyl aminocarbonylmethyl)indolin~-2~-one

Rf = 0.23 (n-hexane/ethyl acetate = 1/1)

15 NMR (CDCl,) 6: 8.33 (s, 1H), 7.33-6.95 (m, 12H), 6.67 (4,
J=8.8Hz, 2H), 4.76 (dd, J=4.5, 5.9Hz, 1H),
4.04 (dd, J=5.9, 14.1Hz, 1H), 3.79-3.48 (m,
5H), 3.70 (s, 3H), 2.95 (d, J=14.6Hz, 1H),
2.56 (d, J=14.6Hz, 1H), 2.29 (s, 3H), 1.15
20 (t, J=6.9Hz, 3H), 1.10 (t, J=6.8Hz, 3H)
MS (m/e): 560 (M'), 514, 365, 217, 103 g
EXAMPLE 80

{RS)-1-(2,2-Diethoxyethyl)-3-((4-methylphenyl amino-
carbonylmethyl }~-3-(N'-cyclohexylureido}indolin-2-one

25 Rf = 0.25 (n-hexane/ethyl acetate = 2/1)

NMR (CDCl,) &: 8.14 (s, 1H), 7.38-6.93 (m, 9H), 6.80
(s, 1H), 4.80-4.75 (m, 1H), 4.12 (44,
J=5.8, 14.6Hz, 1lH), 3.78-3.34 (m, 6H),
2.94 (d, J=14.6Hz, 1H), 2.45 (d, J=14.6Hz,
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(s, 1H), 4.80-4.75 (m 1H), 4.12 (dd, J=5.8, 14.6Hz,

1H), 3.78-3.34 (m 6H), 2.94 (d, J=14.6Hz, 1H), 2.45
(d, J=14.6Hz, - 95 -

1H, 2.31 (s, 3H), 1.95-1.48 (m 6H), 1.38- 0.92 (m
10H) M5 (nme): 536 (Merr]), 490, 462, 391, 103 EXAMPLE 81 5

(RS)-1-(2, 2- D et hoxyet hyl ) - 3- ((4- et hyl phenyl ) am nocar bonyl -
met hyl ) - 3- (N - (3- net hyl phen}H)ur 2i 3b) (sdBHh- Z-.Bfe1.48 (NVROHEDCLePBr])
[err]: 8.39 (s, 1H), 734697$m 13H), 6.75(d,

J=6.8Hz, 1H), 4. 79 (dd, J 404925 DHz10H 4.01 (dd,
J=5.9, 14.4Hz, , 3.84-3 10 (m 5H), 2.98 (d,
J=14. 6Hz, 1MS (2!5@ :(§36 (M ), 490, 462, 391, 19314 6Hz, 1H), 2.30 (s, 3H),
2.19 (s, 3H), 1.16 (t, J=6.8Hz, 3H), 1.11 (t,

J=6. 8Hz, 3H)M%M4me) 544 (Merr]), 498, 470, 437, 365, 292, 157,
103, 75 )

RS)-1- (3,2 iyl phenyl) ag
E(4znetgylp fndolin~2q0ne Eo d[err])

[1§rH;] N 719(@@1 ((jznﬂ;]lHl 376% é?H)(é Janf; P84 %6, dM(m, 13H), 6.75 {da
J=5.6, 14. 2z, 3. 70-3. 356( Bz, 2Bw), 4.79 (aq, b A 5 %E%z 334 (9,

J=15. 2Hz, 1H), 2 50 (d, 4 (s,
3H), 1.11 (t, - 0 _ 4Hz, 3H)
M5B (nfe): 548 (Merr]), 5024'5%5((1392 % Aii% }345951}%)' %'E%ngﬁ:é%% 25
(RS)-3- i - (2- Chl orophenyl ) ygei da); 12(852fdl eyboxy@ihyI0m3- 2.59 (4,
( (4- et hyl phenyl ) am nocar bonyl'net hyl )i ndol i n- 2- one

J=14.6Hz, 1H), 2.30 (s, 3H), 2.19 (s, 3H),

1.16 (t, J=6.8Hz, 3H), 1.1l (t, J=6.8Hz, 3H)
MS (m/e): 544 (M"), 498, 470, 437, 365, 292, 157, 103, 75
EXAMPLE 82

15 (RS)-1-{2,2-Diethoxyethyl)-3-(N'-{4-fluorophenyl )ureido)-3-
{ (4-methyliphenvl )aminocarbonylmethyl )indolin-2-one

NMR (DMSO-d,) &:  9.27 (s, 1H), 7.62 (s, 1H), 7.40-6.86 (m,
13H), 4.71 (dd, J=4.6, 5.6Hz, lH),.3;86
(dd, J=5.6, 14.2Hz, 1H), 3.70-3.35 (m,

20 5H), 2.84 (d, J=15.2Hz, 1H), 2.50 (d,

J=15.2Hz, 1H), 2.24 (& 3H), 1.1l (t,
J=6.4Hz, 3H), 1.07 (t, J=6.4Hz, 3H)

MS (m/e): 548 (M), 502, 365, 292, 158, 103, 75

EXAMPLE 83

25 (RS)}-3-(N'-(2-Chlorophenyliureido}-1-(2. 2-diethoxyethyl)-3-
{ (4-methylphenyl Yaminocarbonylmethyl Yindolin-2-one

NMR (DMSO-~-d;) 6&: 9.85 (s, 1H), 8.63 (s, 1H), B8.15 (s, 1lH),

7.83 (4, J=7.3Hz, 1H), 7.38-6.88 (m,
11H), 4.70 (ad, J=4.9, 5.4Hz, 1H), 3.84
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NVR (DMSO-d[err]) [err]: 9.85 (s, 1H), 8.63 (s, 1H), 8.15 (s, 1H),

7.83 (d, J=7.3Hz, 1H), 7.38-6.88 (m 11H), 4.70

(dd, J=4.9, 5.4Hz, 1H), 3.84 - 96 -

(dd, J=5.4, 13.7Hz, 1H), 3.70-3.37 (m 5H), 2.97
(d, J=14.6Hz, 1H), 2.61 (d, J=14. 6Hz, 1H), 2.23

(s, 3H), 1.07 (t, J=7

3Hz, 6H) 5 M5 (me): 564
(Merr]), 490, 365, 292, 173, (BB, Ir5.4, 13eXHRPLEHS4 3.70-3 ) -2

2- Di et hoxyet hyl ) - 3- ((4- nmet hyl phenyl ) ani no-

car bonyl met hyl ) - 3- (N - phenyl ur®@idoy-fdol(idn- F=dde bz, 1R)R 2B (%rr])
[err]: 8.58 (s, 1H), 7.46 (s, _1H,. 7.31-6.84 (m k£ 10

14H), 4.77 (dd, J=3.9, 5.9Hz, Jﬁ-bi@ﬂzool@dd, 298 (s7%m), 1.07 (¢, J=5. 9,
14, 1Hz, 1H), 3.82-3.46 (m 5H, 2.99 (d, J=14.6Hz,
1H), 2.67 (d, J=14.6Hz, 1H), o=7-SHz, 6H) 2.27 (s, 3H), 1.13 (t,

530 (M &1 Badehnosse 9., 480. 1385, 3% TE gl L 10 P (meD

(RS)-1-(2, 2-% Xy gt hyl ) - 3- (N - ( 3- net hoxyphenyl ) ur ei do) - 3-

((4- et hyl pﬁerry'%?—arm-nocar bonyl met hyl )i ndol i n- 2- one NVR (CDCl [err])
[err]: 8.24gE3 ) 1130 ( BmbinGd phehP1 Yamino-

J=7.3Hz, 1H N 1Heido)indolin-2-one 4.79 (dd,
J=3.9, 6.3 H 3 =6. 3, 14.1Hz, 1H),

3.86-3.52 (WMRSLEDCL,) 6: 8.58 (s, 1H), 78487 (65, 1Y), 723986 (84 OmLd. oHz,
1H), 2.54 (d, J=14.6Hz, 1H), 2.30 (s, 3H), 1.18 25
(t, J=6i@Hz, 3H), 1.10 (t, Imb)8Hr.78HdAd, J=3.9, 5.9Hz, 1H), 4.00 (44,
J=5.9, 14.1Hz, 1H), 3.82-3.46 (m, 5H), 2.99
(d, J=14.6Hz, 1H), 2.67 (4, J=14.6Hz, 1H),
2.27 (s, 3H), 1.13 (t, J=7.3Bz, 3H), 1.10
(t, J=7.3Hz, 3H)
15 MS (m/e): 530 (M"), 365, 292, 217, 158, 103, 75
EXAMPLE 85

(RS)-1-(2,2-Diethoxyethyl)-3-(N'-{3-methoxyphenyl Jureido}-3-
( (4~-methyvlphenyl )aminocarbonylmethyl)indolin-2-one

NMR (CDCl,) &§: 8.24 (s, 1H), 7.35-6.91 (m, 12H), 6.73 (4,

20 J=7.3Hz, 1H), 6.50 (dd, J=2.4, 7.8Hz, 1H),
4.79 (dd, J=3.9,6.3Hz, 1H), 3.98 (44,
J=6.3, 14.1Hz, 1H), 3.86-3.52 (m, SH),
3.67 (s, 3H), 2.98 (d, J=14.6Hz, 1H),
2.54 (d, J=14.6Hz, 1H), 2.30 (s, 3H), 1.18
25 (t, J=6.8Hz, 3H), 1.10 (t, J=6.8Hz, 3H)
MS (m/e): 560 (M'), 365, 350, 292, 217, 149, 103, 75
EXAMPLE 86

(RS)-1-(2,2-Diethoxyethyl)-3-(N'-ethylureido)}-3-({4-
methylphenyl Yaminocarbonvlimethyl )indolin-2-one
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M5 (me): 560 (Merr]), 365, 350, 292, 217, 149, 103, 75 EXAMPLE 86
(RS)-1-(2, 2- D et hoxyet hyl )-3- (N -ethyl urei do)-3-((4-

met hyl phenyl ) am nocar bonyl net hyl )i ndol i n- 2- one

-9

7 - NVR (CDCl [err]) [err]: 7.97 (s, 1H), 7.37-6.88 (m
9H), 4.79 (dd, J=3.9, 6.3Hz, 1H), 4 57 (br, 1H), 4.09
(dd, J=6.3, 14.6Hz, 1H), 3.74-3.52 (m 5I—3 3. 11-
3.05 (m 2HMR2(@ACYq &3= 147@4& (sn,H)lH)z #43756.88 (m, 9H), ‘(
J=14.6Hz, 1H), 2.32 (s, 3H), 8 (t

1.14 (t, J=6.8Hz, 3H), 1.0X= 3 9 6. 3Hz 1H), 4. 57 (br JH'?)BI-& O%wdd H)NB
(me): 482 (M, 416, 408, 216, 103,
(RS)-S-(N'-(4-Ethoxycarbonyqxﬁm§nﬂ54nﬁ§4doﬂ514(§ §4d?e§%o&? SH), 3.11-

(cotiferr]) [orr]” "-1b %E’#“d"%r 0" B 3h; L eiph 05 Ty 2.

6.97 (m_12H), 4.81 (dd, J= 1 4.30 (q,
J:7.3I(—Iz,52H)H? 4.02 (((jd, S2e( 4 8, 34 Sz, H)“)' 2.32 (s, 3H) 1048y (t5 89-1(3957
(1|rp|) 5'2"? 503'02 (d, 3<7.34z, ) ‘].L ﬁéﬁ?z 15') 8%%_&55%}_5 137 g ?{"Z

J=6.8Hz, 3H), 1.12 (t, J=7.3kz,73Ham, a¥S (Me): 602 (Merr]), 365 146,

120, 103, 75 20 EXAWPLE 8
(RS)-1- (2 Zx@ Fﬁ?@xye&ml i3, (edeTeibyl, pb@@yli@én npgar bonyl -
met hyl ) - 2- et hyl pheny!’) ur ei'do) i ndol i h-2- ohe NVR (DVMSO-d[err])

[err]: QE&ﬁmﬁgglgb 8.28 (s, 1H), 7.80 (s, 1H)
7.52 (d, J=8.3Hz, 1H5, 7.39-6.79 (m

10 (RS)-3-(N'-~-{4-Ethoxycarbonylphenyl)ureidol)}-1-(2,2-diethoxy-
ethyl)}-3-({ (4-methylphenyl Jaminocarbonylmethyl)indolin-2-one

NMR (CDCl,) 8: 8.16 (br, 1H), 7.79 (d, J=8.8Hz, 2H), 7.49-

6.97 (m, 12H), 4.81 (&4, J=4.9, 6.3Hz, 1lH),
4.30 (q, J=7.3Hz, 2H), 4.02 (4d, J=6.3,

15 15.1Hz, 1H), 3.89-3.57 (m, 5H), 3.02 (4,
J=14.6Hz, 1H), 2.57 (4, J=14.6Hz, 1H), 2.30
(s, 3H), 1.34 (t, J=7.3Hz, 3H), 1.19 (%,
J=6.8Hz, 3H), 1.12 (t, J=7.3Hz, 3H)

MS (m/e): 602 (M"), 365, 146, 120, 103, 75
20 EXAMPLE 88

St

(RS)-1~-(2,2-Diethoxvethyl)-3-({{(4-methylphenyl)aminocarbonyl—
methyl)-3-{N'-(2-methyvliphenvllureido}indolin-2-one

NMR (DMSO-d,) &: 9.86 (s,1H), 8.28 (s, 1H), 7.80 (s, 1H),
7.52 (4, J=8.3Hz, 1H), 7.39-6.79 (m,
25 11H), 4.71 (dd, J=4.9, 5.4Hz, 1H), 3.85
(dd, J=5.4, 14.1Hz, 1H), 3.70-3.37 (m,
5H), 2.93 (4, J=14.6Hz, 1H), 2.55 (4,
J=14.6Hz, 1H), 2.25 (s, 3H), 2.17 (s,

3H), 1.10 (t, J=6.8Hz, 3H), 1.07 (t,
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25 11H), 4.71 (dd, J=4.9, 5.4Hz, 1H), 3.85

(dd, J=5.4, 14.1Hz, 1H), 3.70-3.37 (m 5H), 2.93
(d, J=14.6Hz, 1H), 2.55 (d. J=14.6Hz, 1H), 2.25
(s. 3H), 2.17 (s, 3H), 1.10 (t, J=6.8Hz, 3H), 1.07
(t, - 98 -

J=6.8Hz, 3H) EXAMPLE 89

(RS) - 3- (N - (3- Chl or ophenyl ) ur efd6)8Hz ( 8B} di et hoxet hyl ) - 3-
((4- nethylphenélE%Hinocarbonylnethyl)indolin-z-one 5 NWR (DVMSO-d[err])

[err]: 9. , 9.49 (s, 1H), 7.76 (s, 1H),

7.54 (s, 1H), 7.41 (d . , _ 7.24-6.89 (m
9H), 4.75 ( 3 henyl 3-j-5 9
14. 2Hz, 1H); (d, J=15.2Hz,
10

11§ (PR igmgﬂzdsé}_%*)’ ) gggzgfjs 1&? 2244 ]sz) ﬁr) 6., $56. 38 31

EXANPLE 90 RS) - 1- ( 2, t t
2- nethoxyphenyl)ﬁre?do)(B 15 5 7L88XE, hfﬁ) Y& é J=8.3Hz, 2H),

4- et hyl phenyl bonyl d o d
(e ) ncar b ek g .75 (oA VBARKED )
1H), 7.79 (d, J=8.3Hz, 1 7. 3506, 71

4_H)70 (o S=5_01 e T)H) 8501z /11x), 3. 86 (ad, 35,9, 14. 2H& 1ﬂxéH)
3.84 (s, 3H), 2.94 20 3.76-3,51 (n, 48 ek 1 Jllﬁ)s z§z6o (d
J=14. 4Hz, 1H) | (S, 3H), 1.08 (t, J=7.3Hz, 6H)
Ms (nfelo 560 (Merr]), 514, 398), 38509 17@ m 80, 1303, 2136 (s, EXAVPLE

91 (RS)-1-(2,2-Di ethoxyethyl) 3- ((4 nethylphenyl)an1nocarbony|
3H), 1.14 (t, J=6.8Hz, 3H), 1.08 (t,
J=6.8Hz, 3H)
EXAMPLE 90

(RS)-1-{2, 2-Diethoxyethyl }-3-(N'-{2-methoxyphenyl Jureidc)}-3-
15 ({(4-methylphenyl)aminocarbonvlmethyl)indolin-2-one

NMR (DMSO-d,) &: 9.80 (br, 1H), 8.44 (s, 1H), 7.95 (s,

1H), 7.79 (4, J=8.3Hz, 1H), 7.35-6.71
(m, 11H), 4.70 (44, J=5.0, 5.0Hz, 1H),
3.92-3.42 (m, 6H), 3.84 (s, 3H), 2.94
20 (d, J=14.4Hz, 1H), 2.60 (4, J=14.4Hz,
1H), 2.23 (%, 3H); 1.08 (t, J=7.3Hz, 6H)
, MS (m/e): 560 (M"), 514, 392, 365, 173, 158, 130, 103, 75

- EXAMPLE 91

(RS)-1-(2,2-Diethoxyethyl)-3-((4-methylphenyl)aminocarbonyl-
25 methyl)-3-(N'-(4-nitrophenvyl)ureido)indolin-2-one

NMR (DMSO-d,) &: 10.03 (d, J=10.2Hz, 2H), B8.04 (t,
J=9.3Hz, 3H), 7.53-6.89 (m, 10H), 4.74
(dd, J=5.3, 5.9Hz, 1H), 3.89 (4d, J=5.9,

14.2Hz, 1H), 3.72-3.50 (m, 5H), 2.86 (d,
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25 nethyl)-3-(N -(4-nitrophenyl)ureido)indolin-2-one NVR
(DVMBO-d[err]) [err]: 10. 03 (d, J=10.2Hz, 2H), 8.04 (t,

J=9.3Hz, 3H), 7.53-6.89 (m 10H), 4.74 (dd, J=5.3,
5.9Hz, 1H), 3.89 (dd, J=5.9, 14. 2Hz, 1H)

3.72-3.50 (m 5H), 2.86 (d, - 99 -
J=15. 1Hz, 1H), 2.51 (d, J=15.1Hz, 1H), 2.26 (s,

3H), 1.13 (t, J=6.8Hz, 3H), J=15.1Hz, 1H), 2.51 (d, I=D9.1Hz, Jo¥)3Hz, 3H)
EXAMPLE 92 5 (RS)-3-(N -(4-Cyanophenyl ) ureido)-1-(2, 2-di et hoxyet hyl ) - 3-
((4-met hyl phenyl ) am nocar bonyl2uEaéhyls),i 138)l,i 1-~230he, IJ=6.88K (BDC [err])
[err]: 8.05 (s, 1H), 7.89 (s, 1H), 7.57 (s, 1H

7.37-6.98 (m 12H), 4.82 (dd, U8 dt,6 T3k 3Hz, 3H) 1H), 4.07
(dd, J=6.3, 15.2Hz. 1H), 3.87-3.54 10 (m 5H), 3.09 (d,
J=14. 6Hz, 1EKAMPLERD?2 (d, J=14.6Hz, 1H), 2.30 (s, 3H).
1. 20 (1, J=7. 31z 3H). 114 (t, J=7.3Hz, 3H)

EXAMPLE D3 (RS)-3 -_»gs ¢-Cyangrhenyd jameido }=1-(2 o, ,,; ek nd~ 15
phenyl)ureia-‘“:‘ Lphenyd Jamingoaraonydanet iy, in-oli AL h9R8 i ndol i n- 2- one

NMVR ( CDC 8.3 1H) 2 (d, J=4.4 7.43
(s, (1H), [7?” (é‘?aéﬁ 511H)92 cgfi‘sa(l (o‘d'”'% R #D< sglh, 5 9hy,
1H), 3.96-3.57 (m 6H),

L2 ' 3. J=14. 2. 62
(d, J=14.6Hz, 1H), %.37%.98 (n, 12H) (43823&_(36 1953 f,[ sﬁggﬁg
3H), 1.09 5P
(EDS) 1-(2, 2- Di et hoxyet hyl ) - 13“)(1\r %7f(_dlild ?Z‘r?éﬁyl 1dr émf 3767-3.54

10 (m, 5H), 3.09 (d, J=14.6Hz, 1H), 2.58
(d, J=14.6Hz, 1H), 2.30 (s, 3H), 1.20
(t, J=7.3Hz, 3H), 1.14 (t, J=7.3Hz, 3H)
EXAMPLE 93

(RS)-1-{2,2-Diethoxyethyl)-3-(N'~(3-trifluoromethyl-
15 phenyl)ureido)-3-{{4-methylphenvl)aminocarbonyl-

methyliindolin-2-one

NMR (CDCl,) &: 8.32 (s, 1H), 7.62 (d, J=4.4Hz, 2H), 7.43
(s, 1H), 7.34-6.97 (m, 11H), 4.81 (44,
J=3.9, 5.9Hz, 1H), 3.96-3.57 (m, 6H), 3.07
20 (d, J=14.6Hz, 1H), 2.62 (d, J=14.6Hz, 1H),
2.2%ﬁ5s, 3H), 1.19 (t, J=6.8Hz, 3H), 1.09
(t, J=7.3Hz, 3H)

EXAMPLE 94

(RS)-1-{2,2-Diethoxyethyl)-3-(N'-(3-fluorophenyl)ureido)-3-
25 { (4-methylphenvl aminocarbonylmethyl )indolin-2-one

NMR (CDCl,) &: 8.46 (s, 1H), 7.68 (s, 1H), 7.35-6.93 (m,
11H), 6.79 (4, J=7.8Hz, 1H), 6.55 (split-t,
J=8.8Hz, 1lH), 4.79 (4d, J=3.9, 5.9Hz, 1lH),
3.98 (dd, J=5.9, 14.4Hz, 1H), 3.88-3.49

30 (m, 5H), 3.04 (4, J=14.6Hz, 1H), 2.66 (4,
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25 ((4-net hyl phenyl ) am nocar bonyl net hyl )i ndol i n- 2- one NVR (CDCl [err])
[err]: 8.46 (s, 1H), 7.68 (s, 1H), 7.35-6.93 (m

11H), 6.79 (d, J=7.8Hz, 1H), 6.55 (split-t, J=8. 8Hz,
1H), 4.79 (dd, J=3.9, 5.9Hz, 1H), 3.98 (dd, J=5.9,
14. 4Hz, 1H), 3.88-3.49 30 (m 5H), 3.04 (d, J=14.6Hz,
1H), 2.66 (d, - 100 -

J=14. 6Hz, 1H), 2.28 (s, 3H)J=14.16HAt 1H), 2.28 (s, 3H), 1.16J€F, 3Hz, 3H),
1.11 (t, J=7.3Hz, 3H) EXAMPLE 95 (RS

-1- (2, 2- Di et hoxyet hyl) - 3- (NF=7 43Kz, faHiqr andtthyktphdnyl JHE, 3H)

ur ei do) - 3- ((4- net hyl phenyl ) am nocar bonyl net hyl )i ndol i n- 2- one Rf = 0.43
(n-hexane/egﬂgﬂ_gggﬁate = 1/1) NVR (DMSO-d[err]) [err]: 9.99 (s,

1H, 9.71 (s, 1H), 4 (s, 1H), 748689(m
12H), 4.74 ma,l;m;szzz-_m_e:choxvethvl) =3- (N‘-(4 trifigoropethylpk J=5. 8,
13. 6Hz, 3H) ureido)-3-((4-methylphen oTa ‘ yindotin-2-gne 7},

1H), 2.51 (d, J=13.7Hz, 1H), 2. ] 3H), 1.13 (t,
J=7. 3HZ 3Hf§f F. 894?'[ (n hexane/ethygl acetate = ljl? 3HZ 3H) EXAMPLE 96

B W BT TR s
athyl ) - 3- ( (4- et hylgpﬁeny(/l )ém TN ﬁx’?'hyll%ﬁ)s Cr A 489, I=3-2,

met hyl phenyl ) ur ei do)i ndol i n- 2 %‘%‘n a9 n13 o1 ngogagob was§ 6ﬁQ @ﬁigled 10

nmg of p-toluenesul fonic acid, Xture was éat'ed under réfl ux
for 2 heoyrs. The reaction mxtgr.%w@ssl m, GECent gat Qg gudst hgyresi due
was purified by silica gel columnn chromat’dgr aphy (hexane/ et hyl acetate
= 3/1) to give 1H), 2.51 (4, J=13.7Hz, lH), 2.26 (s,

3H), 1.13 (t, J=7.3Hz, 3H), 1.09 (¢,
J=7.3Hz, 3H)
EXAMPLE 96

15 {(RS)-3-{{4-Methylphenyl }aminocarbonylmethyl}-3-(N'-(4-
methylphenyl)ureido)-1-(2,2-dipropoxyethyl)indolin-2-one

To a solution of 0.411 g of (RS)-1-(2,2-diethoxy-

ethyl)-3~-( (4-methylphenyl)aminocarbonylmethyl)-3-(N'-(4-
methylphenyl)ureido)indolin-2-one in 50 ml of n-propanol was
20 added 10 mg of p-toluenesulfonic acid, and the mixture was
heated und&% reflux for 2 hours. The reaction mixture was
concentrated, and the residue was purified by silica gel
column chromatography (hexane/ethyl acetate = 3/1) to give
0.394 g (91%) of the title compound.
25 Rf = 0.64 (hexane/ethyl acetate = 1/1)

NMR (CDCl,) &6: 8.55 (s, 1H), 7.35-6.80 (m, 14H), 4.74 (44,
J=4.4, S5.4Hz, 1H), 3.99 (dd4, J=5.4, 14.6Hz,
1H), 3.75 (dd, J=4.4, 14.6Hz, 1H), 3.68-3.32
{m, 4H), 2.95 (4, J=14.6Hz, 1H), 2.62 (4,
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0.394 g (91% of the title conpound. 25 Rf = 0.64 (hexane/ethyl acetate =

1/ 1) NVR (CDCl[err]) [err]: 8.55 (s, 1H), 7.35-6.80 (m 14H), 4.74
(dd, J=4.4, 5.4Hz, 1H), 3.99 (dd, J=5.4, 14.6Hz,

1H), 3.75 (dd, J=4.4, 14.6Hz, 1H), 3.68-3.32 (m 4H),
2.95 (d, J=14.6Hz, 1H), 2.62 (d, - 101 -
J=14. 6Hz, 1H), 2. 29 (s, 3H, 2.20 (s, 3H, 1.62-1.38

(m 4H), 0.91-0.70 (m 6H) J=14. GEXAVRHE, 92. 29 (s, 3H), 2.20 (s, 3H),
(RS) - 1- (For nyl met hyl ) - 3- ((4- net hyl phenyl ) am nocar bonyl - 5
met hyl ) - 3- (N - (4- nethylpheﬁ&1®1nhy3@oandéHDn 0.%he0.70 (m, 6H) To a

sol ution of 4 32 (RS)-1-(2, 2-di et hoxy-

et hyl)-3- ((B& enyl)aninocarbonylnethyl) 3-(N -(4-

met hyl phenyl ) ur ei do |ndoI|n 2-one in 50 n1 of acetone was added 5 nd
of 2N hydr § EouRy lmeihyil) ppethydphepyl ) hony.

t enper at HL ndol ine2+0ne
and the thus forne eci |tate ir t|on and mashed
with et hyl etHer® t??#h) of 44 §a9798@(8$ Tﬂ P¥1£T

R (5)'\’58 ?%Eh;%l 53 FQ{49%_%t%y}p%ng%%%m&%ba%&hyfmg&ﬁ) -3 15« ((rﬁ 11H)
g ;? Eg j %%t%{%phéﬁ?l)é&égﬁo)lndolln-z-onelﬁy15%_%% §g1 %{%%g%kt

3H : 20
gSRS) 3- ((4- et hyﬁ1 phenyl 'gjén?%ocharrB’%ﬁ%%#gt%ﬁy%ggféN 5?&?\@;@ mfkture
met hy| phenyda s’ Sk0eded 44 2r&onflitrperaitdre forP8MhyhsaBt hykd i Asigbins?- one

mixture was poured into water, and the thus formed
precipitate was collected by filtration and washed with
ethyl ether to obtain 2.94 g (79%) of the title compound.
NMR (DMSO-~d,) &: 10.03 (s, 1H), 9.66 (s, 1H), 7.70 (s,
15 1H), 7.43 (4, J=8.2Hz, 2H), 7.28-6.81
{m, 11H), 4.76 (4, J=18.0Hz, 1H), 4.58
(d, J=18.0Hz, 1H), 2.87 (d, J=14.8Hz,
1H), 2.58 (d, J=14.6Hz), 2.26 (s, 3H),
2.18 (s, 3H)
20 EXAMPLE 98

FSvs

(RS)-3-((4-Methylphenyl )aminocarbonylmethyl)-3-(N'-(4-
methylphenyl Jureido)}-1-{ {2, 6 5-dioxacyclo-
pentyl imethvl)indolin-2-one

To a solution of 0.294 g of (RS)-1-(formylmethyl}-

25 3-((4-methylphenyl)aminocarbonylmethyl)-3-(N'-(4-methyl-
phenyl)ureido)indolin-2-one in 50 ml of toluene were added
0.5 ml of ethylene glycol and 10 mg of p-toluenesulfonic
acid. The mixture was heated under reflux for 6 hours

while azeotropically removing produced water together with
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To a solution of 0.294 g of (RS)-1-(fornylnmethyl)- 25

3-((4- et hyl phenyl ) am nocar bonyl net hyl ) - 3- (N - (4- net hyl -

phenyl Yureido)indolin-2-one in 50 M of toluene were added 0.5 m of
et hyl ene glycol and 10 ng of p-toluenesulfonic acid. The m xture was
heat ed under reflux for 6 hours whi | e azeotropically renoving produced
wat er together with - 102 -

tol uene. Thgole&ed | ONTHE XtdHE WS nidTNed Wakhwashed avEeh satumterRDUS sodi um
hydr ogencar bonat e. The organi c | ayer was dri ed over anhydrous sodi um
sul fat e andagescestsedfin Hifrogencard®ndte . Waghausrdawic yaydd iveas gel

col umm chr omat ogr aphy 5 (hexane/ethyl acetate = 2/1) to give 0.220 ¢
(68% of théried otet|enloaimmimdodium shiVRatBVEME dEencéntfeted. THe 94 (s,
1H), 9.15 (s, 1H), 7.62 (s, 1H), 7.41 (d, J=8.2Hz,
2H), 7.27-7r@4idue w&d purified by silica gel colubn9€hoStdgrnardiy ,
5.15-5.03 (m 1H), 10 4.05-3.63 (m 6H), 2.83 (d,
J=14.3HA (hexane/ethyl acetate = 2VH)), tR. givedD.22Q4g368%1H9Ef thes5 (s,
3H), 2.17 (s, 3H) EXAMPLES 99 TO 101 The fol |l ow ng
conpounds wEitlprepmpewndn the same 15 nmanner as in Exanple 98, except

for replaci ng ethyl ene | ycol used in Exanple 98 with vari ous
aIcohoFs. NHR E%%ﬁpﬁg)9§: V9591 (5°04)) §.987(s, “Tr), 7.82 (s, 1H),

(RS)-1-(2, 2- D benzyl oxvet hyl ) -3-((4- et hyl phenyl ) am po;
car bonyl net hyl )-3- (N -(4-net I'i‘iéhér%fl fﬁ%e&ﬁ&)i ﬁégr i =27 ohel 00 VR
(DVMBO-d[err]) [err]: 9.90 (s 1 ( 1H, . 7.60.(s, 1
7.45-6.85 (m 22H), 5.03 (dd, %‘iﬁﬁ'*‘% th, (307 74.18:8%8 5 ),
10 4.05-3.63 (m, 6H), 2.83 (4, J=14.3Hz,
~1H), 2.47 (4, J=14.3Hz, 1H}, 2.25 (s,
3H), 2.17 (s, 3H)

EXAMPLES 99 TO 101

The following compounds were prepared in the same
15. manner as in Example 98, except for replacing ethylene
glycol used in Example 98 with various alcohols.
EXAMPLE 99

(RS)-1-(2,2-Dibenzyloxyethyl)-3-{{4-methylphenvl Jamino-
carbonylmethyl )-3-(N'~-{4-methylphenyl)ureido}indolin-2-one

20 Nﬂgﬁ(DMSO—ds) &: 9.90 (s, 1H), 9.11 (s, 1H), 7.60 (s, 1lH),

7.45-6.85 (m, 22H), 5.03 (44, J=5.1,
6.8Hz, 1H), 4.71 (4, J=11.7Hz, 2H),
4.61 (d, J=11.7Hz, 2H), 4.10-3.83 (m,
2H), 2.84 (d, J=14.8Hz, 1H), 2.51 (d,
25 J=14.8Hz, 1H), 2.25 (s, 3H), 2.17 (s, 3H)
EXAMPLE 1Q0

RS)~-1-(2,2-Dimethoxyethyl)-3-({4-methyvlphenyl amino-
carbonvlmethyl )-3-(N'-{4-methylphenyl)ureidolindolin-2-one

NMR (DMSO-d,) 6: 9.96 (s, 1H), 9.15 (s, 1lH), 7.63 (s, 1lH),
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6.8Hz, 1H), 4.71 (d, J=11.7Hz, 2H), 4.61 (d,
J=11. 7THz, 2H), 4.10-3.83 (m 2H), 2.84 (d
J=14.8Hz, 1H), 2.51 (d, 25 J=14.8Hz, 1H), 2.25 (s,
3H), 2.17 (s, 3H EXAMPLE 100

(RS)-1-(2, 2- D net hoxyet hyl ) - 3- (( 4- nethylphenyl) am no-

-3- (N - (4-nmethyl phenyl )ureido ) indolin-2-one 6 C}d;err])
[err]: 9.96 (s, 1H), 9.15 (s7-4H)(d.7 %B- @z, 140), 7. 30°7.66 { H),

- 103 - (d, 7.30-7.00
(m 7H), 7.00- 3% (@p (3#1%3#&6% %éé (9 F%c4 3,

5.9Hz, 1H), 3.91 (dd, J=5.9Hz, 3.69

car bonyl net hyl

, 3
(dd, J=4.3Hz, 14.3Hz, 1H), b5°- 842 m), 3.91 (aa, J=3¢°7, éﬁﬂéﬁg 34 (s,
3H). 2.86 (d, 4. 3z, 101
(Eg)-s ((4(NEthy|pheny|)an1nocﬁ§boﬁ§1 ﬂ%?%) 3 (éﬂL(414 she, T,
t hyl phenyl do)-1-((2 6-d 5- | 0
nexy!) hee iyl indol a2 one S SFrs R Terr B G TR Y 02,88 (L4 11y

)

7.33-6.80 (m 14H), 4.83 (dd, y.14.3mz. 1m) J=4.9, 4.9z, 1H), 4.12
(dd, J=4.9, 14.3Hz, TH), 3.78 (dd, J=4.9, 14.3Hz, 1H),
3. 62 exaMmpLE 101 (br, 2H), 2.99 (d, J=14.6Hz, 1H), 2.68 (d, 15
J=14.6Hz, 18 2.26° (s, 3H), 2.19 (s, 3H), 1.50-0. 95
(m 8H) EXANPLF410dthyl amlnocarbonvlmethvl) 3-(N'-{4-

(RS) - 1- ( 2- Maichy ne ] )

car bonyjoet hg To

sol ution of 0.439 of (RS) 1- (fornyl net hyl) -

3- ((4- et hy Npireizbrag) rocar Bod§! (#f yH ) - F#.(IS-6.B0EimhyL4H), 4.83 (44,

phenyl )ureido)indolin-2-one in 15 m of nethanol was added

15

20

25

J=4.9, 4.9Hz, 1lH), 4.12 (44, J=4.9, 14.3Hz,

1H), 3.78 (dd, J=4.9, 14.3Hz, 1H), 3.62
(br, 2H), 2.99 (4, J=14.6Hz, 1H), 2.68 (d,
J=14.6Hz, 1H), 2.26 (s, 3H), 2.19 (s, 3H),
1.50-0.95 (m, 8H)

EXAMPLE 102

(RS)-1-(2-Methylamino)ethyl~-3-({4-methylphenyl )amino-

carbonylmethyl )-3-(N'-(4-methylphenyl Jureidol)indolin-2-one
Té a solution of 0.439 of (RS)-1-(formylmethyl)-
3-{(4-methylphenyl )aminocarbonylmethyl)-3-(N'-(4-methyl~-
phenyl )ureido)indolin-2-cone in 15 ml of methanol was added
1 ml of a 40% aqueous solution of methylamine at room
temperature. After adjusting the mixture to pH 7 with
trifluoroacetic acid, 0.30 g of sodium cyanoborchydride
was added thereto. The resulting mixture was stirred at
room temperature for 1 day and then concentrated. The
concentrate was diluted with ethyl acetate and washed with

an aqueous solution of sodium chloride. The organic layer
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1 m of a 40% aqueous solution of nethylamne at room t enper at ur e.
After adjusting the mxture to pH7 with 25 trifluoroacetic acid, 0.30 g
of sodi um cyanobor ohydri de was added thereto. The resulting m xture
was stirred at roomtenperature for 1 day and then concentrated. The
concentrate was diluted with ethyl acetate and washed with an aqueous
sol ution of sodiumchloride. The organic | ayer

- 104 - was dried ovewSarthydrbuy eyoddniny dudifste odhd nconddat s el
concentr at ed. The crude product was purified by silica gel colum
chromat ogr aphg ¢hedensredinyt waetmir el by sdlatéogel column 39 g (90% of
the title compound. 5 NWR (CDCl[err], for hydrochloride) 6: 9.10-8.75 (br,
1H), 7.95- chromatography (hexang/&hylbmace2dte 7. 3015. 86 #ffoudH),
4.15-3.70 (br, 2H), 3.10-2.38 (br, 7H), 2.24 (brs,
3H), 2.16 (8r8% gH90%) ofXrnPLHE Ul compound.

(RS) - 3-((4- Met hyl phenyl ) am nocar bonvl net hyl )-3- (N -(4

met hy| phenyNyBr £} 2.1 @ydﬁpséﬂpayﬂ?ét y|)9n7eﬁrr&+752 (e 1H), 7.95- The
title conpound was prepared ( |eI sane._panner

Exanpl e 102, except for repf nbbr ZH/ir)’reﬁhﬁloaﬁl Re &@edl?ﬂ)Ex%mH’ Z)f‘l?ﬁ with
pi peridine. 15 NMWMR (CDCI[Frr]) Eé }2{&% 15% 8.04,( 7.73
s, 1H), 7P 1 1o #pt4 ’3.10

B o o, o g (b a0t Tl A B

(RS% 1- fz E%nethélan1n?2thyth ? h( i 0 )nyg)?n1ng- 20 H
car bonyl ne %ﬁ? & %b met hyl pheny ure| 0)i ndol i n- 2- one e

title conpo pared in the same nanner

10 RS)~-3-{{4-Methylphenyl )aminocarbonylmethyl }-3-({N'-(4-
methyviphenvl)lureido)}-1-{2-(l-piperidyl)ethyl}indolin-2-one

The title compound was prepared (yield: 63%)
in the same manner as in Example 102, except for replacing
methylamine used in Example 102 with piperidine.
15 NMR (CDCl,) &: 9.10 (s, 1H), 8.04 (s, 1H), 7.73 (s, 1lH),
7.40-6.70 (m, 12H), 4.10 (br, 2H), 3.10
(br, 8H), 2.23 (br, 3H), 2.20 (br, 3H)
EXAMPLE 104

(RS)-1-{2-Dimethylaminoethyl)-3-((4-methylphenyl jamino-
20 carbonvimethyl)-3-(N'-{4-methylphenyl ureido)indolin-2-one

The title compound was prepared in the same manner

as in Example 102, except for replacing methylamine used in

Example 102 with dimethylamine.

NMR (DMSO-d,) &:  9.92 (s, 1H), 9.13 (s, 1H), 7.57 (s, 1H),

25 7.40 (d, J=8.4Hz, 2H), 7.30-6.86 (m,

10H), 3.99-3.58 (m, 2H), 3.60-3.10 (m,
1H), 2.82 (4, J=14.6Hz, 1H), 2.70-2.35
(m, 2H), 2.28 (s, 6H), 2.25 (s, 3H), 2.18
(s, 3H)
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as in Exanple 102, except for replacing nethylam ne used in Exanpl e
102 with di nethyl am ne. NVR (DVSO-d[err]) [err]: 9.92 (s, 1H), 9.13
(s, 1H), 7.57 (s, 1H), 25 7.40 (d, J=8.4Hz, 2H),
7.30-6.86 (m 10H), 3.99-3.58 (m 2H), 3.60-3.10
(m 1H), 2.82 (d, J=14.6Hz, 1H), 2.70-2.35

(m 2H), 2.28 (s, 6H), 2.25 (s, 3H), 2.18 (s, 3H
- 105 - EXAMPLE 105 EXAMPLE 105

(RS) - 3- ((4-'Met hyl phenyl ) ami nocar bonyl net hyl ) - 3- (N - ( 4-

met hyl pheny| Rl €8 d0) 4-Md thy?l ghet{yIBaimi nobaobohi yie tinglb) +3-(N_-(4- one 5

Excess net hybtRel sty wesi doibll-d@ hbdsdmethyl thic pdthybiirdollirb38 g of
(RS)-1-(2, 22dbgéhoxyet hyl ) -

3- ((4- et hyl phenyl ) ami nocar bonyl met hyl ) - 3- (N - ( 4- met hyl -

phenyl ) 8 ei do) i ndoExcess amethyl I@ndapdlandiwekl bubhbed atlrengh -10[err] C,
and 0.30 m of boron trifluoride ethyl etherate was 10 added thereto,
fol | owed byassoiuthonaof rdddt anmd {RFelf-62, 2-diethopyethyht reaction

m xture was diluted with dichloro- met hane_and washed successively
with a 1IN s@d(Gﬁrh?ﬁh‘bl@lé@yl)amld’tﬂfé’&?@né’émﬁfthﬁﬁ)aﬁd(%rﬁ merfRy bt gani ¢

| ayer was dried over . anhydr qus sodi u sul fate_ and concer! rated. The

resi due 15PPRAELNREREEC Wrdrhi a%ﬁQQ&Iﬁﬂ QcBaPE dlﬁ?ﬁ?f?ﬁ%ﬁ 9.9%95 g
it B EETE s o vl TR Dl S
(dd J__gg 4 %g é{_%h !f:%:b, 2f 3W69d4 éymst:.rr:.ng at room temperatur.zy) fo:?' 85
1 hour. The reaction mixture was diluted with dichloro-
methane and washed successively with a 1IN sodium hydroxide
aqueous solution and water. The organic layer was dried
ovef anhydrous sodium sulfate and concentrated. The residue
15 was washed with hexane/ethyl acetate = 1/1 to give 0.495 g
(91%) of the title compound.
= 0.48 (hexane/ethyl acetate = 1/1)
NMR (DMSO-d,) &: 10.02 (s, 1H), 9.19 (s, 1H), 7.65 (s,
1H), 7.52-6.83 (m, 12H), 4.30-3.94 (m,
20 2H), 3.85 (dd4, J=6.4, 14.2Hz, 1H), 2.86
(d, J=14.2Hz, 1H), 2.54 (d, J=14.2Hz,
1H), 2.25 (s, 3H), 2.20 (s, 3H), 2.17
(s, 3H), 2.13 (s, 3H)
EXAMPLE 106

25 (RS)-1-(2,2-Bis(ethylthio)ethyl)-3~({4-methylphenyl jamino-
carbonylmethyl }-3~-{N'-{4-methylphenyl ureido )indolin-2-one

To a solution of 0.512 g of (RS)-1-(2,2-diethoxy-

ethyl)-3-( (4-methylphenyl )aminocarbonylmethyl)-3-(N'-(4-

methylphenyl )ureido)indolin-2-one in 30 ml of dichloro-
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(d, J=14.2Hz, 1H), 2.54 (d, J=14.2Hz, 1H), 2.25

(s, 3H, 2.20 (s, 3H), 2.17 (s, 3H), 2.13 (s, 3H)
EXAMPLE 106 25 (RS)-1-(2,2-Bis(ethylthio)ethyl)-3-((4-nmethyl phenyl)am no-
car bonyl net hyl ) - 3- (N - (4- met hyl phenyl ) ur ei do) i ndol i n- 2- one To

a solution of 0.512 g of (RS)-1-(2,2-diethoxy-

et hyl) - 3- ((4- nmet hyl phenyl ) am nocar bonyl net hyl )-3-(N - (4-

met hyl phenyhe thiehe oyl ddded sureeissis38lyl 008 wl chif cathyl mercaptan

- 106 - nmet hane were added successively 0.8 m of ethyl
mer capt an and QN0 GuB®mHribaforbdmdif lupirildeoetbyl cethgratehaatatrea®m room
tenperature, and the mxture was stirred at roomtenperature for 1
hour. The reempéoamtwie: rnd viche wdsttagenwas stinred atomaein tRRRSHAHEe
aqueous sol ution, and the organic |ayer was dried over anh dr ous
sodi um sul f fo® hnhlo‘éx)ncé?he aeaetion mixfurpe¥pguashrd isHe R W

hexane/ ethyl acetate = 1/1 to gi ve 0.542 (100% of the t|tIe
conpound® sodigg &Y@FWQ% FLeans 1&Bet ég@ the qyganip
S%W%dggrz%z)as\[]g%{%ov%%gg)ﬁ%p% ﬁg)d:.um sgxifate éng conéetitra(tfﬁd.lol_i)
4.38-4.26 (

J=14. 8Hz, 1Fg$5§he was washed with hexane(athgl a%éggtikﬁ 1é§5§%(q,
J=7. 3k, St&ivilé?)s%% gj_]p%ﬁ_& o%ﬁ)he tz.r:t%.% (:gmpgm]xé.BHz 1H), 2.26 (s, 3H),

2.17 (s, 1.17 (t,

J=7. 3Hz, 3 -
(RS) - 3- (Et hoxycar bwlﬁﬁﬂ% /BW% I t(?x>7et ﬁyl) 3-(N -

10 NMR (DMSO-d,) 6&: 10.00 (s, 1H), 9.17 (s, 1H), 7.64 (s,
1H), 7.43 (4, J=8.2Hz, 2H), 7.30-6.78
(m, 10H), 4.38-4.26 (m, 1H), 4.14-3.79
(m, 2H), 2.86 (d, J=14.8Hz, 1H), 2.75
(g, J=7.3Hz, 2H), 2.69 (q, J=7.3Hz, 2H),

15 2.38 (4, J=14.8Hz, 1H), 2.26 (s, 3H),
2.17 (s, 3H), 1.23 (t, J=7.3Hz, 3H),
1.17 (t, J=7.3Hz, 3H)

EXAMPLE 107

(RS)-3-(Ethoxycarbonylmethyl)}-1-(2, 2-diethoxyethyl}-3-{N"'-
20 (4-methylphenyllureidolindolin-2-one

To a solution of 7.50 g of (RS)-1-(2,2-diethoxy-

ethyl)-3-(N'-(4-methylphenyl )ureido)indolin-2-one in 100 ml
of dry dimethyl sulfoxide was added 20 ml of a 1M solution
of potassium t-butoxide in dry dimethyl éulfoxide at room

25 temperature under a nitrogen gtmosphere, followed by
stirring for 30 minutes. To the mixturé was added dropwise
a sclution of 2.30 ml of ethyl bromoacetate in 20 ml of

dry dimethyl sulfoxide, followed by stirring at the same
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20 (4- et hyl phenyl ) urei do)indolin-2-one To a solution of 7.50
g of (RS)-1-(2,2-diethoxy-

et hyl)-3-(N - (4-net hyl phenyl ) urei do)indolin-2-one in 100 m of dry

di met hyl sul f oxi de was added 20 ml of a 1M sol ution of potassium
t-butoxide in dry dinethyl sulfoxide at room 25 tenperature under a
nitrogen atnosphere, foll owed by stirring for 30 mnutes. To the

M xt ure wastamrsesh €iapWaie 30 mindtedl. ut RoBoaium. SRLstidd sfdwdudr onvacet at e
in 20 m of dry di nethyl sul foxide, followed by stirring at the same

- 107 - solution was lRIRY aiheretbor adl fheuktsture Sk umtaldatddle
aqueous sol ution was added thereto, and the m xture was extracted

with ethyl eitieretiyie «thud. etliher ethyér edherdilager owaes dried ankexdr ous
magnesi um sul fate and concentrated. The 5 residue was purified by silica
gel col um shhpiedwg rmegnesium suidadechoghgbnoentnated. 3/Meto afford 8. 21
g (90% of the title conpound. NVR (CDCl [err]) [err]: 7.34-7.24
(m 2H),57.2€s5d95 was quhifiexd/dy silica gel column chxematggraphy’e (dd,
J=4.6, 5.9Hz, 1H), 4.16- 10 3.95 ém 359) 3.89-3.50 (m
5H), 2.93 (thexane/ethyl acetate = 37ijstaHpfforf 8p25ag ((FOYL1F 4Hz, 1H),
2.26 _ (s, 3H), 1.23-1.10 (m 9H) EXAVPLE 108

(RS) - 1- ( 2, 2tPeethble EPMRIUrE  hydr oxycar bonyl net hyl )-3- (N - 15

(el propu VSl SOL00l L2 90 (o 3y, 71008, B SR AT o 2 8
phenyl) urel dofndolin2-onc n 480 4 (T NS0g! v g5y, 4 e O
10 3.95 (m, 3H), 3.89-3.50 (m, 5H), 2.93 (4,
J=15.4Hz, 1H), 2.59 (4, J=15.4Hz, 1H), 2.26
(s, 3H), 1.23-1.10 (m, 9H)
EXAMPLE 108

RS)-1-(2, 2-Diethoxyethyl }-3-{ hydroxycarbonylmethyl}-3~(N'~
15 (4-methvlphenyl)ureido}indolin-2-one

To a solution of 8.21 g of (RS)-3-(ethoxy-

carbonylmethyl)-1-(2,2-diethoxyethyl }~-3~(N'~{4-methyl-
phenyl)ureido)indolin-2-one in 100 ml of methanol was added
30 ml of an aqueous solution of 2.0 g of potassium hydroxide

20 (B85%) at room temperature, followed by stirring for 6 hoursim
The reaction mixture was concentrated, and the concentrate
was diluted with water, which was washed with chloroform.
The aqueous layer was adjusted to pH 2 by addition of 2N
hydrochloric acid, and extracted with chloroform, and the

25 organic layer was dried over anhydrous sodium sulfate and
concentrated to yield 6.63 g {86%) of the title compound.
NMR (CDCl,;) &6: 7.74 (s, 1H), 7.35-6.70 (m, 10H), 4.73 (44,

J=4.4, 5.9Hz, 1H), 4.01 (dd, J=5.9, 14.6Hz,
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20 (85% at roomtenperature, followed by stirring for 6 hours. The

reaction m xture was concentrated, and the concentrate was dil uted
with water, which was washed with chl orof orm The aqueous | ayer was
adjusted to pH 2 by addition of 2N hydrochl ori c acid, and extracted
with chloroform and the 25 organic Iayer was dried over anhydrous sodi um
sul fate and concentrated to yield 5& of the tiitle conpound
NMR (CDO [err]) [err]: 7w)(s3éﬁ73383@ne =13 -4

J=4.4, 5.9Hz, 1H), 4.01 (dd, J=5.9. 14.
_ 108 - K (99477385 14, 11171589%%'-31%)8 ?mlssrﬁ)s 38 (d,

J=15. 9Hz, 65 (d, J=15 9Hz, 1 3H) ,
1.13 (t, J=6.8Hz, 3H), 1.08-C ](}zeJSPlng%m“)f IE‘%MEDJT&ZJSJF%'(%H) K
(RS) - 1- (2, 2-Di et hox thyI)-3-((N—rrethyI) (N-

phenyl ) ani r%’-}@&%%ﬂg@net hyl ) -3- (N - (4-net hyl -

phenyl) y el goai niojd Ny 25,008 xvethy1)-3-({R- xﬁgtﬂh?fm&"' chl oromet hane was

drssol vt 0%%‘%‘—%%% 1 Thyl-

(RS)-1- (2, ﬁgﬁéﬁfé =10
(N -(4-nmet meiey) -one, and 0.180 g of

4- di met hyl ami nopyr ,gilgbe,mlhc? O“r%m%ttﬁ)ﬁh Suhs- &'ﬁ?éﬁyéd 0.360 g

anlnopropyl)carbo imd 0. 095
met hyl ani | i ea,gg,q -Ba ethyl -39 Xt ure was
stirred for&P ﬁﬁﬁ Mgggﬁﬁagglby congeﬁtﬁg?ﬁgﬁﬁ&éﬁgﬁgﬁg resﬁaqg was dil uted
wth etjtyl agel @A%éﬂ%m%}gﬁl)ureidwma&amelzyom; hasid | @it EBOW@razhl or i ¢
acid and saturated aqueous sodi um hydrogencar bonate. The organic | ayer
was dr i edi AeEhy Bayc s Giaki, U . 180 gt efabdethptedt (Rtdihethyl- The
crude product was purified by silica gel colum

aminopropyl)carbodiimide hydrochloride, and 0.095 ml of N-

methylaniline were successively added to the solution. The
mixture was stirred for 8 hours, followed by concentration.
15 The residue was diluted with ethyl acetate and washed
successively with dilute hydrochloric acid and saturated
agueous sodium hydrogencarbonate. The organic layer was
dried over anhydrous sodium sulfate and concentrated.
The crude product was purified by silica gel column
20 chromatography (hexane/ethyl acetate = 2/1) to give
0.278 g ({65%) of the title compound as a white powder. v
NMR (CDCl,) &: 7.83 (s, 1H), 7.39-6.83 (m, 12H), 6.63 (br,
2H), 4.55 (44, J=5.4, 5.8Hz, 1RH), 3.87 (44,
J=5.8, 14.2Hz, 1H), 3.75-3.28 (m, 5H), 3.24
25 (s, 3H), 2.64 (4, J=14.6Hz, 1H), 2.27 (d,
J=14.6Hz, 1H), 2.24 (s, 3H), 1.06 (¢,

J=6.8Hz, 3H), 1.03 (t, J=6.8Hz, 3H)
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20 chromat ography (hexane/ethyl acetate = 2/1) to give 0.278 g (65%

of the title conpound as a white powder. NVR (CDCl [err]) [err]: 7.83
(s, 1H), 7.39-6.83 (m 12H), 6.63 (br, 2H), 4.55 (dd,
J=5.4, 5.8Hz, 1H), 3.87 (dd, J=5.8, 14.2Hz, 1H),
3.75-3.28 (m 5H), 3.24 25 (s, 3H), 2.64 (d, J=14.6Hz,
1H), 2.27 (d, J=14.6Hz, 1H), 2.24 (s, 3H), 1.06 (t,
J=6.8Hz, 3HexaMpO&s (110 Jmp. ¥, 3H)

- 109 - EXAMPLES 110 TO 137 The fol |l ow ng
conmpounds wer e prepiad efbllowirey sofpounds WemBepreparad Exanphe d4ife except
for using various amnes in pl ace of N-nethylaniline used in Exanple

109 as a stmatneg a$ imtExample 109, ExaPLEfdTOusing various amines in
(RS)-1-(2, 2-Di et hoxyet hyl ) - 3- ((4- met hoxycar bonyl -

phenyl ) am nptacéoof | NetdghylshiXide (edetimy Example 109 as a starting

phenyl )ureido)indolin-2-one 10 NWR (CDCl[err]) [err]: 9.03 (s, 1H), 7.89

(d, J=8.3BHmaderia¥. 49 (d, J=8.8Hz, 2H), 7.48-7.26
(m 4H), 7.26- 6.82 (m 6H), 4.76 (dd, J=4.4, 6.0Hz,
1H), EXAMPLE 110 3.99 (dd, J=6.0Hz, 14.3Hz, 1H), 3.89 (s,

3H), 3.89-3.40 (n] 5 1 (d, J=15.2t7 1H), 2.75
(d, J=15. 2HERSIH : thyl)-3- J=7.0Hz,
3H), 1.09 ( 5L 20 : A

(RS) - 1- ( 2, 2¥BFethoxyet Ay o=t t - HEt I y phenyl)am no-

car bo”yiémt {}Mk) (énéf') (54 ”96 hé@ Phe ”ylr?)“r""?' 39 13001 gagMeam), 7.49

(4, J=8.8Hz, 2H), 7.48-7.26 (m, 4H), 7.26-
6.82 (m, 6H), 4.76 (dd, J=4.4, 6.0Hz, 1H),
3.99 (dd, J=6.0Hz, 14.3Hz, 1H), 3.89 (s,
3H), 3.89-3.40 (m, 5H), 3.01 (4, J=15.2Hz,

15 1H), 2.75 (d, J=15.2Hz, 1H), 2.19 (s, 3H),
1.12 (t, J=7.0Hz, 3H), 1.09 (t, J=6.8Hz, 3H)

EXAMPLE 111

(RS)~-1-(2,2-Diethoxyethyl }~3-{ (3-methylphenyl jamino-
carbonylmethyl)-3-(N'-(4-methylphenyllureido)indolin-2-one

20 NMR (CDCl,) &: B8.51 (s, 1H), 7.35-6.86 (m, 14H), 4.77 (44,
J=4.4, 5.9Hz, 1H), 4.01 (44, J=5.9, 13.7Hz,
1H), 3.85-3.40 (m, 5H), 2.98 (4, J=14.3Hz,
14), 2.64 (4, J=14.3Hz, 1H), 2.27 (s, 3H),
2.20 (s, 3H), 1.14 (t, J=7.4Hz, 3H), 1.10

25 (t, J=6.8Hz, 3H)

EXAMPLE 112

RS)-1-{2,2-Diethoxyethyl)}-3-{ (2-methylphenyl )amino-
carbonylmethyl )-3-(N'-(4-methylphenyl Jureido)indolin-2-~one

NMR (DMSO-d,) &: 9.43 (s, 1H), 9.04 (s, 1H), 7.56 (s, 1lH),

30 7.34-6.80 (m, 12H), 4.77-4.65 (m, 1H),
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20 NWR (CDCl[err]) [err]: 8.51 (s, 1H), 7.35-6.86 (m 14H), 4.77 (dd,

J=4.4, 5.9Hz, 1H), 4.01 (dd, J=5.9, 13.7Hz, 1H),

3.85-3.40 (m 5H), 2.98 (d, J=14.3Hz, 1H), 2.64 (d,
J=14.3Hz, 1H), 2.27 (s, 3H), 2.20 (s, 3H), 1.14 (t,
J=7.4Hz, 3H), 1.10 25 (t, J=6.8Hz, 3H) EXAMPLE 112

(RS) - 1- (2 2- Di et hoxyet hyl)-3-((2-nmet phen am no-
car bonyl net hyl ) - 3- (N - (4- met hyd -rﬁ\%r()ﬂ‘g/ur"é’ﬁdé)d AdoRHR. 21Bhe 376~ N\ﬁ@
s, 1

1306 80 (i 19 4774 65 (mm . 269 Ta, Heralame, i D62

110 - 86 (dd,

3. 76- 3. 40 J=14.3Hg, #ba’ % gg ((8' 3514 %r&ﬁlk&ﬂ) %7 62
d, J=14. 3Hz, 1H), 2.18 3H), 2.06 3
EXANPLE 113—¥§M£L§—ll— v (5.3 (s 31
(o) oo te 2Rk Lo I ST Pluretdon s
$”4?r?EY 1HE 4(L+ olin-2- 1H), 4.78
dd J=4. 4 0 J THz,

( 2 g0, gﬁﬁ EHE%F#'@ 47 £’1 (s, 1H), 7.34-6 499, (P! QH%FDS%%%&?O'

J 14 8hz, 1H), 4.78 I—?zdd J<b. 433145860z, 1tb)1g&242§o(8 3H),
1.47 (q, 1.18 (t, J=7 1.11

(t, J=7.4Hz, 3H), 0.86 (t, d&d; 43125 SH13. 7Hz E&H\YPLE 8343.4% (m, SH),
(RS)-3-((4- Chlorophenyl)an1nocarbonylnethyl) 1- (2, 2-

di et hoxyet hyl)-3- (N - (4- metgyiphesy) )25 dn)gandd, | g=2408Hz, 1H)NVR.36
(cbCferr]) [err]: 8.79 (s, 1H), 7.40-6.80 (m 14FDh 4.74 (dd,
J=4.4, 5.4Hz, 1H), 3.98 (dd({d)=3<Y4.8Hz 2HH), 2.23 (s, 3H), 1.47 (q,
J=7.4Hz, 2H), 1.18 (t, J=7.4Hz, 3H), 1.1l
(t, J=7.4Hz, 3H), 0.86 (t, J=7.4Hz, 3H)
EXAMPLE 114

15 (RS)-3-{{4-Chlorophenyl)aminocarbonyimethyl)-1-(2,6 2~
diethoxvethyl)-3-(N'~(4-methylphenyl)ureido)indolin-2-one

NMR (CDCl,) 6: B8.79 (s, 1H), 7.40-6.80 (m, 14H), 4.74 (d4,

J=4.4, 5.4Hz, 1H), 3.98 (dd, J=5.4, 14.2Hz,
1H), 3.80-3.35 {m, 5H), 2.98 (d, J=14.6Hz,
20 i1H), 2.72 (4, J=14.6Hz, 1H), 2.19 (s, 3H),
1.11 (t, J=Y%4Hz, 3H), 1.09 (t, J=6.8Hz, 3H)
EXAMPLE 115

(RS)-1-(2,2-Diethoxyethyl)-3-( {4-methoxyphenyl )amino-
carbonvimethyl)}~3-(N'-(4-methylphenyl lureido)indolin-2~-one

25 NMR (CDCl,) &: 7.40~6.60 (m, 15H), 4.75 (d4d, J=4.8, 5.8Hz,

1H), 3.99 (44, J=5.8, 14.1Hz, 1H), 3.88-3.40
(m, SH), 3.64 (s, 3H), 2.86 (d, J=15.2Hz,
1H), 2.58 (4, J=15.2Hz, 1H), 2.27 (s, 3H),

1.17 (t, J=6.8Hz, 3H), 1.13 (t, J=7.4Hz, 3H)
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1H), 3.80-3.35 (m 5H), 2.98 (d, J=14.6Hz, 20 1H), 2.72
(d, J=14.6Hz, 1H), 2.19 (s, 3H), -~ 1.11 (t, J=7

3H), 1.09 (t, J=6.8Hz, 3H) EXAMPLE 115

(RS)-1-(2, 2-Di et hoxyet hyl ) - 3- ((4- met hoxyphenyl ) am no-

car bonyl net hyl ) - 3 (N - (4-net hyl phenyl )ureido)indolin-2-one 25 NWR
(CDO[err]) [err] 7.40-6.60 (m 15H), 4.75 (dd, J=4.8, 5.8Hz,

1H), 3.99 (&BMM_R_M 1Hz, 1H), 3.88-3.40 (m 5H),
3.64 (s, 3H) 2 86 (d, J=15 2Hz, . d
J=15. 2Hz, 1KRS)233 ¢ bonyl i rimethvhisleid, 291y

1.13 (t, J=9ismhc ;‘xhvl)- ~(N'-(4-me

RS) - 3- ((3-Eth bony! | honyl net hyl ) - 1-
S e R AL A e £ B e B ot ooz o(ne 35 ik

(Gl Terpl) ore): " 7 40°6 18, (1 3070 Ot (7 ST Rl %185 59 o1y

3.86-3.47 5H), 3.38-3.2 2 8 d

J=14. 2Hz, (13) D 57 (d, 0, am), 3.86-3.47 (3‘415’32Hz %}3 2365 s,
1.90-1.75 (m 33-1.,0 NPLE 117
(RS)-1-(2, (2 Di et hoxyet hyl ) - &m( zﬁhoxzzya@nq n(])d(fassb]"'4 ?mel’hlilx%l_i)z'é9 Fa(ﬁ

N - (4-net hyl ph I d I 2- ;
(7 33(6 gg (xl pga)ny éuggl (O)bng§ 2122 FHF, 2.25 N2 6D he@blis{,?grl{'éif 4.76

(dd, J=4.4, 5.8Hz, 1H), 3.98y¥)151.33-1.05 (m llH) (dd, J=5.8, 14.2Hz, 1H),

3.86-3.40 (m 5H). 366 (s, 3H), 2.91 (d, J=15.0Hz,
1H), 2.5 EXAMPLE 117 (d, J=15.0Hz, 1H), 2.28 (s, 3H), 1.17
(t, J=6.8Hz. 3H), I.13 (t, J=6.8Hz, 3H) EXAVPLE 118 20

(RS)-1- (2, 2{Risot-hexgerhpl d+tBokidtingl (6353 amgindrhrbonylmethyl)-3-

N'-{4-methylphenyl jureido}indolin-2-one
NMR (CDCl,) &: 7.33-6.80 {(m, 9H), 6.68 (s, 1H), 6.62
(s, 1H), 4.76 (4d, J=4.4, 5.8Hz, 1lH), 3.98
15 (dd, J=5.8, 14.2Hz, 1lH), 3.86-3.40 (m, 5H),
3.66 (s, 3H), 2.91 (4, J=15.0Hz, 1lRH), 2.57
{4, J=15.0Hz, 1lH), 2.28 (s, 3H), 1.17
(t, J=6.8Hz, 3H), 1.13 (t, J=6.8Hz, 3H)
EXAMPLE 118
20 (RS)-1-(2 2-Diethoxvethyl)-3-{{4-methoxycarbonylmethyl-

phenyl aminocarbonyimethyl)}-3-(N'~-{4-methyl~
phenyl)ureido)indolin®2-one

NMR (CDC1,) &: 8.42 (s, 1H), 7.41 (d, J=8.4Hz, 2H), 7.28-

6.80 (m, 12H), 4.78 (dd4, J=3.9, 5.7Hz, 1H),
25 4.02 (@d, J=5.7, 14.3Hz, 1H), 3.86-3.40 (m,
5H), 3.69 (s, 3H), 3.58 (s, 2H), 2.94 (4,
J=14.6Hz, 1H), 2.55.(d, J=14.6Hz, 1H), 2.23
(s, 3H), 1.16 (t, J=7.0Hz, 3H), 1.11 (%,

J=6.8Hz, 3H)
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phenyl ) am nocar bonyl net hyl ) -3- (N - 4-nethy

| -
phenyl ) ur ei do)i ndol i n- 2- one NVR (CDCl [err]) [err]: 8.42 (s, 1H)

(d, J=8.4Hz, 2H), 7.28-

J=3.9, 5.

3.86-3.40 (m

(RS)-1-(2,
car bonyl net &3

7. 41
6.80 (m 12H), 4.78 (dd,
7Hz, 1H), 25 4.02 (dd, J=5.7, 14.3Hz, 1H),
5H), 3.69 (s, 3H), 3.58 (s, 2H), 2.94
J=14.6Hz, 1H), 2.55 (d, J=14.6Hz, 1H), 2.23
1. BSAMPLE JEIO OHz, 3H), 1.11 (t, J=6.8Hz, 3H)
EXAVPLE 119

2{R5 %

(cDA [err]) [efrf : 35'6

1H), 4.00

(dd, J=6.2, 14.2

2.85 (d,5J=14. 6Hz, 1H),

(s, 3H),

1. 30-

81 (nj oH), 6.80 (s, 1H . 620 (br. 5
1H), 4.77 (W¥R GGﬂCMHEG 6. ZHBS-BHPl 4ma998), 6.80 (s, IH), 6 20 (bx)=4. 8Hz,

Hz
1H),'? 77 (dd J=4.4Hzp Qdﬁﬂghiuﬂh*t4 4 (t
5 (m 12H) _10 EXAMPLE 120

(RS- 1- (2, 2- Di et hoxyet hyl ) - zﬁi%<§ﬂﬁex}ﬁaheﬁyppaﬁﬁﬁo J=6.2, 14.2Hz, 1B),
car bonyl nethyl )-3-(N -(4-ne
(ChCl[err]) [err]: 8.28 (

J=4.3, 5.
3.85-3. 40
J=14. 3Hz,
1.70-1.42

7Hz, 1H), 3.99 (d
(m 5H), 2.96 (d,
1H), 2.53 (t,

J=5. 7Hzy o 3HkxaMPLE 120

15

20

25

o R 0 1o 90 e,

2.24

b 3 e, 1, 2.26 (s, sy 1500,

J=7.4Hz, 2H), 2.22 (s,
0.5 (mn 17 1.42-0.97 (m 12H), 0.87 (t,

RS)-1-{2,2-Diethoxyethyl)}-3-{(4-hexvlphenvl Jamino-

carbonvlimethyl)

-3~(N'-(4-methylphenyl Jureido)indolin-2-one

NMR (CDCl,) &:

EXAMPLE 121

8.28 (s, 1H), 7.36-6.75 (m, 14H), 4.76 (44,
J=4.3, 5.7Hz, 1H), 3.99 (dd4, J=5.7, 13.7Hz,
1H), 3.85-3.40 (m, 5H), 2.96 (d, J=14.3Hz,
1H), 2.59 (d, J=14.3Hz, 1H), 2.53 (t,
J=7.4Hz, 2H), 2.22 (s, 3H), 1.70-1.42

(m, 2H), 1.42-0.97 (m, 12H), 0.87 (t,

J=5.7Hz, 3H)

(RS)-1-(2,2-Di3%hoxvethvl)-3-(N'-(g:methvlphenvl)ureido)-3-
4-nitrophenvyl )aminocarbonylmethyvl Yindolin-2-one

NMR (CDCl,) &:

3H),

9.45 (s, 1H), 8.05 (&4, J=9.0Hz, 2H), 7.58
(8, J=9.0Hz, 2H), 7.38-7.15 (m, 3H), 7.10-
6.80 (m, 7H), 4.77 (4dd, J=4.4, 5.8Hz, 1H),
4.01 (ad, J=5.8, 14.6Hz, 1H), 3.79-3.40
(m, 5H), 3.06 (d, J=15.0Hz, 1H), 2.80

(d, J=15.0Hz, 1H), 2.20 (s, 3H), 1.14

(t, J=6.8Hz, 3H), 1.10 (t, J=7.2Hz, 3H)
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20 EXAMPLE 121

(RS)-1-(2, 2- D et hoxyet hyl )-3- (N - (4-nmet hyl phenyl ) urei do) - 3-
((4-nitrophenyl)am nocar bonyl net hyl )i ndol i n- 2- one NVR (CDCl [err])
[err]: 9.45 (s, 1H), 8.05 (d, J=9.0Hz, 2H), 7.58 :
J=9.0Hz, 2H), 7.38-7.15 (m 3H), 7.10- 25 6.80 (m 7H),
4.77 (dd, J=4.4, 5.8Hz, 1H), 4.01 (dd, J=5.8, 14.6Hz,
1H), 3.79-3g28MPLE 122 (m 5H), 3.06 (d, J=15.0Hz, 1H), 2.80
(d, J=15.0Hz, 1H), 2.20 (s, 3H), 1.14 (t, J=6.8Hz,
3H), 1.10 ({RSJ=T-PBiz2-Bibthoxyvethyl)}-3-{(3 4-dimethylphenyl)aminod13 -
EXAMPLE 122carbon Ayl 2-2-0ON bt hehw(1()3réidonehlpl pheAybham no-
car bonvl net hyl ) - 3- (N - (4-net hyl phenyl ) urei do)i ndol i n- 2- one NVR

(CDCl [err]) NM& (FPCL1@) &4 (s8.44)(s,7.130},6.BBQH. 853k, A3H7,(4d77 (84,
J=4.4, 5.7Hz, 1H), 3.99 (dd, J=5.7, 14.9Hz, 1H) ,
3.85-3.48 (m 5H), 2.97 (d,J34146. B/7Hz, 1H), 3.99 (dd J=5.71H}-4.2H80 (d,

J=15.2Hz, 1H), 2.21 (s, 3H), 3H), 216 (s,

3H), 1.15 (t, in), 3.85-R-ABHm, ), z 98 é J=6588Hz,3H) 10

EXAMPLE 123 (RS) - 3- ((3 Chloro he I)an1nocarbogylnethxl h&é 2-

di et hoxyet hyl ) - 3- (N - (4- met h§ P phen %ﬁBQI%ﬂﬁrlﬁ 2+0ka? )¢ CDC13)

6. 8.64 (s, 1H), 7.58 S 35-6. 84 13

4.76 (dd,(J=4.|A_f? 5. 7Hz, ( %nggoés(d%ﬁ) 125-1% (s, 3H), 1.15 (§+5 7, 13. |7_DH2,

%?’Jiiﬁ_léﬁl'zml(mm 5H) 2 93=6.8Hz, 3H), L1 (& Jgfq;jeuf 1§H§HZ 1H) 8H§ 72
1.}8 EXAMPLE 123 (t, J=6.8Hz, 3H) EXANPLE 124

RS)~3-({3-Chlorophenyl )aminocarbonylimethyl)-1-(2, 2~
diethoxyethyl)-3-(N'-{4-methylphenyl jureido}indolin-2-one

NMR (CDCl,;) &: 8.64 (s, 1H), 7.58 (s, 1H), 7.35-6.84 (m,
13H), 4.76 (dd, J=4.4, 5.7Hz, 1H), 4.02 (44,
15 J=5.7, 13.7Hz, 1H), 3.81-3.40 (m, 5H), 2.99
(d, J=14.6Hz, 1H), 2.72 (d, J=14.6Hz, 1lH),
2.21 (s, 3H), 1.14 (t, J=6.8Hz, 3H)}, 1.10
(t, J=6.8Hz, 3H)
EXAMPLE 124

20 (RS)-1-(2,2-Diethoxyethyl)}-3-({4-fluorophenyl Yamino-
carbong}methvl)-S-(N'-(4-methvlphenxl)ureidoJindolin—z-one

NMR (CDCl,} 8: 8.60 (s, 1H), 7.42-6.83 (m, 14H), 4.74 (44,

J=4.3, 5.7Hz, 1H), 3.98(dd, J=5.7, 14.3Hz,
1H), 3.80-3.40 (m, 5H), 2.95 (d, J=14.3Hz,
25 1H), 2.67 (4, J=14.3Hz, 1H), 2.21 (s, 3H),
1.14 (t, J=7.2Hz, 3H), 1.10 (t, J=7.4Hz, 3H)
EXAMPLE 125

{(RS)-3-({4-Aminophenvl )aminocarbonvlmethvl}-1-{(2, 2~
diethoxyvethyl )}~3-(N'-(4-methylphenyl }ureido)indolin-2-one

30 NMR (CDC1;) &6: 8.38 (s, 1H), 7.35-6.80 (m, 12H), 6.53 (4,

- 114 -



20 (RS)-1-(2
car bonyl net hy

, et hoxyet hyl) - 3- ((4-fl uorophenyl)am no-
| (N
(CDd[err]) [e

2- Di
) - 3- - (4- met hyl phenyl ) ur ei do) i ndol i n- 2- one NVR
rr]:

8.60 (s, 1H), 7.42-6.83 (m 14H), 4.74 (dd,
J=4.3, 5.7Hz, 1H), 3.98(dd, J=5.7, 14.3Hz, 1H),
3.80-3.40 (m 5H), 2.95 (d, J=14.3Hz, 25 1H), 2.67 (d,
J=14.3Hz, 1H), 2.21 (s, 3H), 1.14 (t, J=7.2Hz, 3H),
1.10 (t, J=7.4Hz, 3H) BEXOMPRE, 125), 4.76 (dd, J=4.4, 5.9Hz, 1H),

(RS) - 3- ((4- Ami nophenyl ) am nocar bonyl net hyl ) - 1- (2. 2-

di et hoxyet hyl)-3- (N - (4-net Ayophead) ) 3%l 30)indiz,n138)9n8.8803. AR
(ChCl[err]) [err]: 8.38 (s, 1H, 7.35-6.80 (m 12H), 6.53 (d,

- 114 - {(m, 5H), 2.91J)&B, 2HA4.5BHz, 4H}6 RdAp 44. 4,

5.9Hz, 1H), 4.01 (dd J=5.9, 13.7Hz, 1H), 3.85-3.40
(m 5H), 2.91 (d, J=14.6Hz, J£M¢, 622561101, .20-1.70 (br, 2H), 2.19=14. 6Hz,
1H), 2.20-1.70 (br, 2H), 2,19 (s, 3H), 1.14 (t,
J=7.0Hz, 53H), 1.09 (t, (s, 3H), 1 14 (t, In720H%, 38 1-09 ERAVPLE 126
(RS) - 3- (Benzyl am nocar bonyl net hyl ) - 2 2-di et hoxyet hyl ) - 3-

(N -(4- rrethylphenyl)ureldo)rjnao 55:23 10 NWMR (CDCl[err]) [err]:
7.40-6.84 ( H)E, 63 (t, J=5.4Hz, 4.75 (dd,
J=4.4, 5. 7H?—MX =4533 (d, J=5.4Hz, 2H), 3.98 (dd,
J=5.7THz, 14. . 15 2,86..(d,
J=14. 6Hz, ] . , 25 3H),
15 , J=7.4Hz, 3H)

ST e G L2 A ) e
4.75 (44, J=4. 4, 5.7Hz, 1lH), 4.33 (d,
J=5.4Hz, 2H), 3.98 (dd, J=5.7Hz, 14.3H=z,
1H), 3.84-3.39 (m, 5KH), 2.86 (4, J=14.6Hz,
1H), 2.44 (4, J=14.6Hz, 1H), 2.22 (s, 3H),
15 1.13 (t, J=6.8Hz, 3H), 1.08 (t, J=7.4Hz, 3H)
EXAMPLE 127

(RS)-1-(2,2-Diethoxyethyl)-3-{{4-hydroxyphenyl )amino-
carbonylmethyl }-3-(N'-(4-methylphenyllureido)indolin-2-one

NMR (DMSO-d,) &: 9.72 (s, 1H), 9.09 (s, 1H}, 9.07 (s, 1lH},

20 8.13 (s, 1H), 7.67 (s, 1H), 7.33-6.83
(m, 9H), 6.68 (d, J=8.8Hz, 1H), 4.B1~4.69
(m, 1H), 3.88(dd, J=5.7, 14.3Hz, 1lH),
3.80-3.40 (m, 5H), 2.80 (4, J=14.0Hz,
1H), 2.44 (4, J=14.0Hz, 1H), 2.19 (s,

25 3H), 1.16 (t, J=7.4Hz, 3H), 1.1l1 (t,
J=7.4Hz, 3H)

EXAMPLE 128

(RS)-1-(2,2-Diethoxyethyl)-3~((4-trifluoromethyl-

henvl Jaminocarbonylimethyl)-3-({N'-(4-methyl-

30 phenyl)ureidol}indolin—-2-one
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NVR (DMSO-d[err]) [err]: 9.72 (s, 1H), 9.09 (s, 1H), 9.07 (s, 1H), 20

8.13 (s, 1H), 7.67 (s, 1H), 7.33-6.83 (m 9H),
6.68 (d, J=8.8Hz, 1H), 4.81-4.69 (m 1H), 3.88(dd,
J=5.7, 14.3Hz, 1H), 3.80-3.40 (m 5H), 2.80 (d
J=14. OHz, 1H), 2.44 (d, J=14.0Hz, 1H), 2.19 (s

25 3H), 1.16 (t, J=7.4Hz, 3H), 1.11 (t,

J=7.4Hz, 3HyMr (cDEXAVRLE 18887 (s, 1H), 7.56 (dd, J=8.8Hz, 2H), 7.48
(RS)-1-(2,2-Di ethoxyethyl)-3-((4-trifluoronethyl -

phenyl ) am nocar bonyl net hyl ) ¢&; (N8 (8kzretdy) - 3@ 7phenyb}xuL BHap) 2Hdlpl i n- 2- one

- 115 - NVR (CDCl [err]) [err]: 8.87 (s, 1H), 7.56 (dd,
J=8.8Hz, 2H), 7.48 7.18-6.85 (m, §H),, X=878KAQ,2Bk4.8H27 §t7Hz,
J=7.8Hz, 2H), 7.18-6.85 (m 8H), 4.77 (dd, J=4.6Hz,
5. 7THz, 1H1H) 4.01 0(dd ddj=5.5. 2.3.18z1HiH)1Hp,83-8348. 45
5 (m 5H), 2.99 (d, J=14.8Hz, 1H), 2.71 (d,

J=14.8Hz5 1H), 2.22 (s, 3H){m1.3B)(t2.99 (d, J=14.8Hz, 1H), 23Zb &8z, 3H),
1.10 (t, J=6.8Hz, 3H) EXAMPLE 129

(RS) - 1- (2, 2- Di et hoxyet hyl ) - 8=1438Wat hHk)pHerda )& 380 1815 (¢,
car bonyl net hyl ) -3- (N - (4- net hyl henyl urej do)i ndoli n- NVR
%. %@?ﬂ 3§)90-

(CDCl [err]) [err]: 8.35-8. 2ab¢giz1ifH) 7 BAG G FRe-

6.63 (m 2H), 4.78 (dd, J=3.8, 5.7Hz, 1H), 4.02 (dd,

J=5.7, 13. 7EXAMPLE 12977 (g5 3H), 3.85-3.45 (m 5H),

2.97 (d, J— 4. 1 54 = 2.24
(s, 3H) A2 (o lpopsed , P""%ﬁ‘ gz_%zaHz 3H)
EXANPLEiQBOcarbonvlmethvl) -3-(N'-(4- Yureido)indolin n

'NMR (CDCl,) 6: 8.35-8.14 (m, 1H), 7.34-6.90 (m, 12H), 6.90-
6.63 (m, 2H), 4.78 (dd, J=3.8, 5.7Hz, 1H),
4.02 (dd, J=5.7, 13.7Hz, 1H), 3.77 (s, 3H),
3.85-3.45 (m, 5H), 2.97 (d, J=14.2Hz, 1H),
15 2.54 (d, J=14.2Hz, 1H), 2.24 (s, 3H), 1.18
(t, J=6.8Hz, 3H), 1.12 (t, J=7.2Hz, 3H)
EXAMPLE 130

{RS)-1-(2,2~-Diethoxyethyl)-3-((4-(N N-dimethyl-
amino )phenvyl Jaminocarbonylimethyl )-3~(N'-(4-methyl-
20 phenvl)ureido)indolin-2-one

NMR (CDCl,) &: 8.31 (s, 1H), 7.33-6.85 (m, 12H), 6.61 (4,

J=8.8Hz, 2H), 4.78 (dd, J=3.9, 5.7Hz, 1H),
4.00 (dd, J=5.7Hz, 14.3Hz, 1H), 3.85-3.40
(m, 5H), 2.94 (d, J=14.6Hz, 1H), 2.89 (s,
25 6H), 2.55 (d, J=14.6Hz, 1H), 2.22 (s, 3H),
1.16 (t, J=6.8Hz, 3H), 1.11 (t, J=7.4Hz, 3H)
EXAMPLE 131

QRS}-l—(2‘2-Diethoxxethyl)—3—§(4-§N—trifluoromethzlcarbonxl—
N-methylamino )phenyl Jaminocarbonylmethyl)}-3-(N'-(4-
30 methvlphenyl)lureidol)indolin-2-one
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(RS)-1-(2, 2-Di et hoxyet hyl )-3-((4-(N, N-di net hyl -
am no) phenyl ) am nocar bonyl net hyl )-3- (N - (4-net hyl - 20

phenyl ) urei do)i ndol i n- 2- one NVR (CDCl [err]) [err]: 8.31 (s, 1H),
7.33-6.85 (m 12H), 6.61 (d, J=8.8Hz, 2H), 4.78 (dd,
J=3.9, 5.7Hz, 1H), 4.00 (dd, J=5.7Hz, 14.3Hz, 1H),
3.85-3.40 (m 5H), 2.94 (d, J=14.6Hz, 1H), 2.89 (s,
25 NMR (CDC1 )GH) % %@ ((@ iﬁ354 6"154 14) , 328 204 5 218H) ,

1.16 (t, J=6.8Hz, 3H), 3H) EXAMPLE 131

(RS)-1-(2, 2- Elethoxyethyl)ﬁea@@éaﬁw-nmhfBuotome10y$nwruunywﬁ), 4.78

N- et hyl am no) phenyl ) am nocar bonyl net hyl )-3- (N -(4- 30

met hyl phenyl ) ur ei do) i ndol i n-d&,084.3, 5.9Hz, 1H), 4.01 (44, J=5.9Hz, -
116 - NI\/R(CDO[err]) [err]: 8.83 (s, 1H), 7.54 (d,

J=8.6Hz, 2H), 14.2Hz, 1K)36378273(R0 Gh) SH) 1B EBALM OH),
4.78 (dd, J=4.3, 5.9Hz, 1H), 4. 01 (dd, )=5. ke,

14.2Hz, 8H), 3.82-3.50 (m BH), 2950 (€, J=34.8Hz, 1H), 2.66 (d3H), 2.95 (d,
J=14.8Hz, 1H), 2.66 (d, J=14. 8Hz, 2.22 (s, 3H)
1.15 (t, J=1488zHAH)3HR - 22 {9, (3H) g % (t3H)

EXAVPLE 132 (RS)-1-(2, 2- D et hoxyet hyl ) N - (4- rret hy% henyl ) ur ei do) - 3-
10 ((2-pyri m di nyl ) ani nocattforifizre I)|n&8I (% 29569 RMVR (CDCl [err])
[err]: 8.42 (d OHz, 2H), 7.79 (br, 1H, 7.46-

6.80 (m 11E¥§M2k§4l%%d J=4.4, 5.9Hz, 1H), 4.04 (dd,
égl?g'ﬂl S 2t ' ggvethvl) 3- (N'-(4- hylpheny -1?’8

(t, I=7"QHz! 3335!35555535
NMR (CDCl,) &: 8.42 (4, J=5.0Hz, 2H), 7.79 (br, 1H), 7.46-
6.80 (m, 11H), 4.84 (dd, J=4.4, 5.9Hz, 1H),
4.04 (dd, J=5.9Hz, 14.2Hz, 1H), 3.88 (dd4,
J=4.4, 14.2Hz, 1H), 3.81-3.47 (m, 4H), 3.16
15 (br, 2H), 2.20 (s, 3H), 1.18 (t, J=7.0Hz,
3H), 1.14 (t, J=7.2Hz, 3H)
EXAMPLE 133

(RS}-1-(2,2-Diethoxyethyl)}-3-(N'-(4-methylphenyl Jureido)-3-

(phenylaminocarbonylmethyl indolin-2-one

20 NMR (CDCl,) &: 8.49 (s, 1H), 7.42 (4, J=7.8Hz, 2H), 7.35-
6.86 (m, 13H), 4.77 (4d, J=4.4, 5.9Hz, 1lH),
4.00 (ad, J=5.9, 14.1Hz, 1H), 3.85-3.40
(m, SH), 2.97 (d, J=14.6Hz, 1H), 2.64
(d, J=14.6Hz, 1H), 2.21 (s, 3H), 1.14

25 (t, J=7.3Hz, 3H), 1.10 (t, J=7.3Hz, 3H)

EXAMPLE 134

(RS)-1-(2,2-Diethoxyethyl)=3-({4={N,N-diethyl-
amino)phenvl laminocarbonylmethyl )-3-(N'-{4-methyl-~
phenvl jureido)indolin-2-one

30 NMR (CDCl,) &: 8.18B (s, 1H), 7.38-6.77 (m, 12H), 6.55 (4,
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EXAMPLE 133
(RS)-1-(2, 2- D et hoxyet hyl )-3- (N - (4-nmet hyl phenyl ) urei do) - 3-
(phenyl am nocar bonyl net hyl )i ndolin-2-one 20 NWR (CDCl[err]) [err]: 8.49

(s, 1H), 7.42 (d, J=7.8Hz, 2H), 7.35- 6.86 (m 13H),
4.77 (dd, J=4.4, 5.9Hz, 1H), 4.00 (dd, J=5.9, 14.1Hz,
1H), 3.85-3.40 (m 5H), 2.97 (d, J=14.6Hz, 1H), 2.64
(d, J=14,6Hz, L1H), 2.21 (s,73Dand h),23.78 (da, J=4.4, 5.8K%, LY, 3Hz,
3H), 1.10 (t, J=7.3Hz, 3H) EXAVPLE 134

(RS)-1-(2,2-Di et hoxyet hyl) -8-¢% 4-dd\N-xkisegimyel, - 14.28z, 1H), 3.85-3.41
am no) phenyl ) am nocar bonyl net hyl ) - 3- (N - (4- net hyl -
phenyl ) urei do)i ndol i n- 2- one{m 306H NVR .(28DClg, eJ=p) 8Her rdH ), 82195 (&3, 1H),

7.38-6.77 (m 12H), 6.55 (d, - 117 -
J=9.4Hz, 2H), 4.78 (dd, J=43414 5z 1HDH) 2.53 (4, J=14.6Hz, 1H), 4.02 (dd,
J=5.8Hz, 14.2Hz, 1H), 3.85-3.41 (m 5H), 3.29 (q,
J=6.8Hz,54H), 2. 95 (d, 2.21 (s, 3H), 1.22301826fHm, 1BY) 2.53 (d,

J=14. 6Hz, H;( 2.21 (s, 3H), 1.22-0.92 (m 12H)
EXAMPLE 135..&’&&@8’5?;1 (2, 2-Di et hoxyet hyl ) -3-((4-trifluoromnethyl carbonyl -
am no) phenyl ) am nocar bonvl met hyI%-S-(N‘ (4-meth I-

phenyl ) ur ei &éﬁ&a&a@@bﬂéﬂl&iﬂ@ 711H), 8.27
(s, 1H), 7.28ino: h§a¥;lgm;agg§£gmx&a&ﬁ@zll:&ng&_qﬁhgﬁghz#_(n] 7FD 4.78
(dd, J=3. 9 phenyljureido)indolin-2-ong; 1ro 4.03 (dd, J=5.8Hz, 14 6Hz,

U5, o gt o 0 T i o 7 11
J=7. 0k, 3H), 1.10 (t, J=6. 54, 5??2-5.77 §§6N3h§,1§§78 (aa, J=3.9,
5.8Hz, 1H), 4.03 (dd, J=5.8Hz, 14.6Hz, 1H),
3.84-3.39 (m, 5H), 2.95 (d, J=14.8Hz, 1H),
2.72 (4, J=14.8Hz, 1H), 2.19 (s, 3H), 1.14
15 (t, J=7.0Hz, 3H), 1.10 (t, J=6.8Hz, 3H)

EXAMPLE 136

{RS)-1-(2 2-Diethoxvethvl)-3-{((1~-triflucromethyl-
carbonyl }indolin-5-vy1)aminocarbonylmethyl }-3-(N'~(4-methyl-
phenvllureido}indolin-2~one

20 NMR (CDCl;) &: -8.99 (s, 1H), 8.01 (d, J=8.3Hz, 1lH}, 7.54

(s, 1H), 7.40-6.80 {(m, 11H), 4.79 (44,
J=3.8, 5.9Hz, 1H), 4.22-3.94 (m, 3H),
3.88~3.41 (m, 5H), 3.13-2.86 (m, 3H), 2.77
(4, J=15.1Hz, 1H), 2.19 (s, 3H), 1.15 (t,
25 J=6.8Hz, 3H), 1.10 (t, J=6.8Hz, 3H)

EXAMPLE 137

(RS)-1~(2,2-Diethoxyethyl)-3~((5~-indolylamino) carbonyl-
methyl)}-3-(N'-(4-methylphenyl)ureidol)indolin-2-one

NMR (CDCl,;) §&: 8.72 (s, 1H), 8.27 (s, 1H), 7.58 (s, 1H),

30 7.46 (s, 1H), 7.33 (s, 1H), 7.24-6.72
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(RS)-1-(2,2-D et hoxyethyl)-3-(((21-trifluoronethyl -

car bonyl )i ndol i n-5-yl )am nocar bonyl net hyl )-3- (N - (4-net hyl -

phenyl )ureido)indolin-2-one 20 NWR (CDCl[err]) [err]: 8.99 (s, 1H)
8.01 (d, J=8.3Hz, 1H), 7.54 (s, 1H), 7.40-6.80 (m
11H), 4.79 (dd, J=3.8, 5.9Hz, 1H), 4.22-3.94 (m 3H),

3.88-3.41 (m 5H), 3.13-2.86 (m 3H) 2. 77

J=15.1Hz, 1H), 2.19 (s, 3H¢ml. 1Bt .6.325 (s, 1H), 4. 4.67 6. 3H),
1.10 (t, J=6.8Hz, 3H) E)@ﬂE)( ( ), 4.78- o ﬁi‘%
(RS)-1-(2, 2-Di et hoxyet hyl ) -3: 44 5(dd\,dcﬂ=>5.@mnzr)0)1)4¢anbpnym, 3.84-3.38

nmet hyl ) -3- (N - (4- et hyl phenyl ) urei do)i ndol i n- 2- one NVR (CDCl [err])
[err]: 8.72 (s, 1H), 8.27 (&, o9&y, 2.858 (GBS, J:bl.6H3D 1H), 2.49 (4,

7.46 (s, 1H), 7.33 (s, 1H), 7.24-6.72

118 - J=14.6Hz, IH), RLHRB, (6,32H(s, 1168, (¥, 79-4.67 (m
1H), 3.99 (dd, J=5.5Hz, 14.6Hz, 1H), 3.84-3.38

(m 5H), 52 87 (d, J=14.6Hz, J48)§H2, BH),d1.05 (t, J=6.8Hz, 3H) J=14.6Hz,
1H), 2.13 (s, 3H), 1.08 (t, 5 J=6.8Hz, 3H), 1.05 (t,

J=6. 8Hz, 3H,EL:AM_E.EXQ&PLE 138
(RS) - 1- (2 2- Dl et hoxyet h I) 3- (N' (4- nethylphenyl)ureldo) 3-
((5-met hyl pyss G i e EhaxyRERs thylp

sol uti on of M&m@;@&g@nmrbonﬂmthﬂ)indolm-z-one

SLS;CIO;%?;%L%%(()E\PMQ? ‘gr??%‘[‘]{%rﬁé h%‘}g 39& f‘(é gﬁétﬁ]e Wer e added
Chi onyt 1 BiteshosvdsRar I My oimprin e 1 a- vy Caaggvag
m nut es. %B%gxgg:)ﬁggﬁﬁog‘féggﬂftg -ecgn?qg'?qﬁ 415. g(% gzghgoggmethane were

4-di et hyl a I'ne
added successively 0.140 g of 4-dimethylaminopyridine and

0.040 ml of thionyl chloride at 0°C, followed by stirring
at 0°C for 30 minutes. To the mixture were further added
15 0.070 g of 4-dimethylaminopyridine and 0.130 g of 6-amino-3-
picoline at 0°C. The resulting mixture was stirred at room
femperature for 1 hour, and then washed with an agqueous
solution of sodium chloride. The organic layer was dried
over anhydrous sodium sulfate and concentrated. The crude
20 product was purified by silica gel column chromatography
(hexane/ethyl acetate = 2/1) to give 0.169 g (73%) of the
title compound.
NMR (CDCl;) &: 9.01 (s, 1H), 7.98 (4, J=8.8Hz, 1H), 7.93
(s, 1H), 7.46 (44, J=2.6, 8.8Hz, 1H), 7.30-
25 6.87 (m, 10H), 4.77 (44, J=4.4, 6.2Hz, 1lH),
3.97 (dad, J=6.2, 14.2Hz, 1H), 3.87-3.42
(m, 5H), 3.06 (d, J=14.2Hz, 1H), 2.57 (4,

J=14.2Hz, 1H), 2.25 (s, 3H), 2.23 (s, 3H),
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picoline at O[err]C. The resulting mxture was stirred at room
tenperature for 1 hour, and then washed with an aqueous sol ution of
sodi um chl oride. The organic |ayer was dried over anhydrous sodi um
sul fate and concentrated. The crude 20 product was purified by silica gel
col utm chr omat ogr aphy (hexane/ethyl acetate = 2/1) to give 0.169 g

11y 708 (G, 3-8 o, 1y, Lot e, 37 B (S B gyt

J=2.6, 8.8 2 6.87 (m 10H), 4. 77 (dd,
J=4. 4, 62x ESI%-——L—TQ—E@— 3.97 (dd, J=6.2, 14 2Hz, 1H),

‘?:ﬂgg'ﬁ’z 1H), 2. 2Ehe folipwing ﬁutp%'ipr@ﬁw%e( Sreﬂa%édzf}% et sare 57 (4
- 119 -

3=7. 2Hz, 3HEPRET SR BBt 138 §’gce% ebr asz?ﬁkg?r?ﬁk%w gnnéﬂrg:%rr:)ounds
were brogar BdakB beeSaliPno 3o ENIRle Skl (X AIRRELL Hag exCEPL fOr using

vari ous am hes In 6-am no-3-picoline used In Exanple 138.
EXAMPLE 139gxampr.ERDR93- ((2- Chl or ophenyl ) am nocar bonyl net hyl )-1-(2 2-

di et hoxyet hyl)-3-(N - (4- nethylphenyl)ureldo)lndolln 2-one NVR

(CDC [err]) (ReNEB- i nbidax 10

6.85 (m 13HietRo¥d : NS bhenyljureido)indolin-2-ore 02 (dd,
J=5.8Hz, 14.3Hz, 1H), 3.85-3.40 (m 5H), 3.10 (d,
J=14. 6Hz, 1NMR 2c521,) 8: 8.15 (d, J=8.0Hz(d1H)571%2.6Bz(s1HH)2.243%s, 3H),
1.14 (t, J=7.0Hz, 3H), 1.12 (t, J=7.2Hz, 3H 15
EXAMPLELQ 40 6.85 (m, 13H), 4.78 (dd,J=4.4, 5.8Hz, 1H),

4.02 (4d, J=5.8Hz, 14.3Hz, 1H), 3.85-3.40
(m, 5H), 3.10 (4, J=14.6Hz, 1H), 2.62
(4, J=14.6Hz, 1H), 2.24 (s, 3H), 1.14
{(t, J=7.0Hz, 3H), 1.12 (t, J=7.2Hz, 3H)
15 EXAMPLE 140
{(RS)-1-(2,2-Diethoxyethyl}-3-(N'~(4-methyliphenvy] ureido}~3-

{{4~pyridylamino)carbonyvlmethyl)indolin-2-one

NMR (CDCl,) &6: 9.68 (s, 1H), 8.32 (4, J=5.8Hz, 2H), 7.73

(s, 1H), 7.45-6.80 (m, 11H), 4.77 (44,

20 J=4.6, 5.7Hz, 1lH), 4.02 (d4, J=5.7Hz,
14.3Hz, 1H), 3.85-3.40 (m, 5H), 2.99 (4,
J=15.0Hz, 1H), 2.74 (4, J=15.0Hz, 1H), 2.20
(s, 3H), 1.14 (t, J=7.0Hz, 3H), 1.10 (t,
J=7.4Hz, 3H)

25 EXAMPLE 141

RS)-1-{2,2-Diethoxyvethyvl)-3-((2-methoxyphenvyl )amino-

carbonylmethyl)}-3-(N'-(4-methylphenyl Jureido)indolin-~-2-one
NMR (CDCl,) &: 8.22 (dd, J=1.4Hz, 7.8Hz, 1H), 7.88 (s, 1H),

7.40-6.75 (m, 13H), 4.78 (4d, J=4.4, 5.8Hz,
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(RS)-1-(2, 2-Di et hoxyet hyl )-3-(N - (4-net hyl phenyl ) urei do) - 3-

((4-pyridyl am no) car bonyl net hyl )i ndol i n- 2- one NVR (CDCl [err]) [err]:
9.68 (s, 1H), 8.32 (d, J=5.8Hz, 2H), 7.73 (s, 1H,
7.45-6.80 (m 11H), 4.77 (dd, 20 J=4.6, 5.7Hz, 1H), 4.02
(dd, J=5.7Hz, 14. 3Hz, 1H), 3 85-3.40 (m 5H), 2.99
(d, J=15.0Hz, 1H), 2 74 (d, J=15.0Hz, 1H), 2.20

(s, 3H), 1.14 (t, J=7.0Hz, Kﬁ» 431030(dd, J=5.8Hz, 13 78z, 1H), J=7.4Hz, 3H)
25 EXAMPLE 141 (RS)-1-(2,2-Di et hoxyet hé% 3-((2-net ho>%yphenyl)am no-
car bonyl met hyl ) - 3- (N - (4- met-H# ;Sﬁen?ﬂ)’ur%ra ¥ n‘&i%lﬁ“h'- Atbhe (QvrR

T R0-6 75 Lm 13H). 478 (diriarsuzy 18 53 (8 Srfel, Wy, 2.2
- 120 - ..J=5.8 3. TH, ,
3 74 (s, 3H), 3.90-3.43 (m{SHPH)a. irz’“?olwC SRR o i 14, 6Hz, ok

(d, J=14.6Hz, 1H),_ (s, 3H), 1.15 (t,
J 7 4H2553 1.12 (t, 3"628%12' 3H) J=6.8Hz, 3H) EXAVPLE 142
(RS) - 1(22E ﬁhyl) 3- ((2- hydr oxy-4-met hyl -

phenyl ) am n'o%o'rr;%xrret hyl)-3-(N - (4-nethyl -

phenyl ) ur ei ol 2&_5% 8 [_ .57 (s, 1H),

8. 65-8. 20 ( en;ﬂ ey v . © 7.15-6.79 (m
8H), 6.73 (Sherd$d)ureido)indolin-2-one ~4Hz, 1H), 4.73 (dd,

J=4.9, 5. [Hz, 1H), 4.01 (dd J=5. 7, 14.3Hz, 1H),
3.80-3.48 (MMRSHInCE, )88 : (dSJS;’l‘{s"""Z.H)J,HB .6518.20 (br, 1H), 7.32-7218 (d,

J=14.3Wz, 1H), 2.21 (s, 3H)
(m, 3H), 7.15-6.79 (m, BH), 6.73 (s, 1H),
6.57 (4, J=8.4Hz, 1H), 4.73 (dd, J=4.9,
5.7Hz, 1H), 4.0l (dd, J=5.7, 14.3Hz, 1H),
3.80-3.43 (m, 5H), 2.87 (4, J=14.3Hz, 1H),
15 2.72 (d, J=14.3Hz, 1H), 2.21 (s, 3H), 2.19

(s, 3H), 1.11 (t, J=6.8Hz, 3H), 1.08 (t,

| J=7.4Hz, 3H)

EXAMPLE 143

{RS)-1-{2 2-Diethoxyvethyl)}-3-({2-methoxypyrido-5-y1l)amino-~
20 carbonyimethyl)-3-(N'-{4-methylphenyl)ureido)indolin-2-one

NMR (CDCl,) &6: B.61 (s, 1H), 8.11 (4, J=2.4Hz, 1H), 7.65

(dd, J=3.0Hz, 8.8Hz, 1H), 7.35-6.79 (m,
10H), 6.61 (4, J=8.8Hz, 1H), 4.76 (a4d,
J=3.0, 5.7Hz, 1H), 4.00 (dd, J=5.7Hz,
25 14.3Hz, 1H), 3.87 (s, 3H), 3.87-3.38
(m, 5H), 2.96 (d, J=14.3Hz, 1H), 2.68
(d, J=14.3Hz, 1H), 2.20 (s, 3H), 1.13

(t, J=7.2Hz, 3H), 1.09 (t, J=7.0Hz, 3H)

- 121 ~



(s, 3H, 1.11 (t, J=6.8Hz, 3H), 1.08 (t, J=7.4Hz, 3H)
EXAMPLE 143 (RS)-1-(2, 2- Di et hoxyet hyl ) -3-((2-net hoxypyri do-5-yl)am no-
20 carbonyl net hyl)-3-(N - (4-net hyl phenyl ) urei do)indolin-2-one NVR
(cbcferr]) [err]: 8.61 (s, 1H), 8.11 (d, J=2.4Hz, 1H), 7.65

(dd, J=3.0Hz, 8.8Hz, 1H), 7.35-6. 79 (m 10H), 6.61
(d, J=8.8Hz, 1H), 4.76 (dd, J=3.0, 5.7Hz, 1H), 4.00
(dd, J=5. 7HexXaMPEE 144 14.3Hz, 1H), 3.87 (s, 3H), 3.87-3.38
(m 5H), 2.96 (d, J=14.3Hz, 1H), 2.68 (d, J=14. 3Hz,

1H), 2.20 (6RS3H)-(2,ADiethoxyethyl}-3-(N'~{4~mbthyrghahiz] }Rrdidd) a9 (t,
J=7.0Hz, 3 2-pyridylaminocarbonylmethyl }indolin-2-of@1 -

EXAMPLE 144

(RS) - 1- ( 2, 2NERef QRRYLX By ) E%%Tﬂ(dnkrmwﬁmlﬁhéﬂyKﬁuré#do?HS 1H), 8.08
((2-pyridyl)am nocarbonyl net hyl )i ndol i n-2- one NVR (CDCl [err]) [err]:
8.97 (brs, 1H), 8.14 (d, JA9H=7.BHz, dH)g 7565 (t, J=7. 3Hz lﬁl
J=7.9Hz, 1H), 7.65 (t, J=7.3Hz, I—g 35685(m
11H), 4.77 (dd, J=4.3, 5.9r,35-6.85 (m, 11H), 4. 77 iﬁw, §=993(d@ 9¥zp. 9Hz,
14. 2Hz, 1H), 3.90- % d J 14. 8Hz,
1H), 2.61 iH), (3}993:(1541'8&5 B, 242§HE5 34987 (t,

(1(%8) 1- (2, 2-Di et hoxygt ﬁy?;lz% %N (“('4% ﬁ ﬂ-‘rj?ezﬂgﬁr ﬁgéng IHFXA%/P}; 145
((3-pyri d{l ) am nocar bonyl nme yl‘%‘flﬁcg"la"n'zé 2 23 (SN%&?Dq[fargj% [err]:

9.21 (s, 1H), 8.61 (d, J=2. —4. 6Hz,
19, 7.99 (d, 3=7.9Hz, 1H).5_ ¢ omz, 3u), 1.11 (t, J=7.3Hz, 3H)

EXAMPLE 145

(RS)-1-(2,2-Diethoxyethyl)-3-(N'-(4-methylphenyl jureido-3-
{{3-pyridyl aminocarbonylmethyl)indolin-2-one

NMR (CDCl,;} &: 9.21 (s, 1H), 8.61 (d, J=2.6Hz, 1H), B8.26

15 (d, J=4.6Hz, 1H), 7.90 (d, J=7.9Hz, 1H),
7.64 (s, 1H), 7.38-6.94 (m, 10H), 4.77
(dd, J=4.3, 5.9Hz, 1H), 4.03 (dd, J=5.9Hz,
14.5Hz, 1H), 3.85-3.45 (m, 5H), 3.01 (4,
J=14.8Hz, 1H), 2.74 (d, J=14.8Hz, 1H), 2.20

20 (s, 3H), 1.13 (t, J=6.9Hz, 3H), 1.09 (t,

ks J=7.3Hz, 3H)
EXAMPLE 146

{RS)-3-{Ethoxycarbonylmethyl }-1-(2,2-diethoxyethyl)-3-{N'-
3-methoxvphenvllureido)indolin-2-one

25 The title compound was prepared in the same manner
as in Example 107, except for starting with (RS)-1-(2,2-
diethoxyethyl )-3-(N'~(3-methoxyphenyl )ureido)indolin-2-one
in place of (RS)-1-(2,2-diethoxyethyl)-3-(N'-(4-methyl-

phenyl )ureido)indolin-2-one used in Example 107.
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7.64 (s, 1H), 7.38-6.94 (m 10H), 4.77 (dd, J=4.3,

5.9Hz, 1H), 4.03 (dd, J=5.9Hz, 14.5Hz, 1H), 3.85-3.45
(m 5H), 3.01 (d, J=14.8Hz, 1H), 2.74 (d, J=14.8Hz,
1H), 2.20 20 (s, 3H), 1.13 (t, J=6.9Hz, 3H), 1.09 (t,
J=7.3Hz, 3H) EXAMPLE 146

(RS) - 3- (Et hoxycar bonyl net hyl ) - 1- (2, 2-di et hoxyet hyl )-3-(N -
(3- met hoxypkeRry( roce] 1@+ ndpl3p-&:9mem,29H), 6.56 (be,tokiescogppmnd was

prepared in the sane manner as in Exanple 107, except f or starting
with (RS)-1-(2,2- 1H), 4.79-4.75 (m, 1H), 4.11 (q, J=6.3Hz,
diethoxyethyl)-3-(N‘-(3-nethoxypheny|)ureido)indoIin-2-one I n place of

(RS)-1-(2, 2-di et hoxyet hyl ) -2H§N 4 (G n@cylF=6.0, 14.2Hz, 1H), 3.82-3.65
phenyl ) urei do)i ndol i n-2-one used in Exanple 107.

- 122 - NVR (ﬁIIﬁﬁbrr§)7Q<ﬂsq 3H)7. 3298. 99, (arl19HHz 6. 56 (dd,
J=1.8, 8.2Hz, jél 4.79-4.75 (m 1H), 4.11 (q,

J=6.3Hz, 5 1H)2H} 5% (5 - 288, 01H1 4. 2k@0-1P9§ 3.82-3.65
(m 5H), 3.73 (s, 3H), 2.93 (d, J=15.2Hz, 5 1H), 2.55
(d, J=15.2Hz, 1H), 1.20-1.06m, SH) (m 9H) EXAVPLE 147
(RS)-1-(2, 2-Di et hoxyet hyl ) - 3- (hydr oxycar bonvl net hyl ) -3-(N -
(3-nethoxypﬁéﬁﬂﬁ%ﬁpiﬁao)indolin-2 one 10 The title conpound was

Wi h () - 3E83RE b0 o 0G5BS AT L "0

car bonyl net by L2 g ethorye et hoxy-

Tl CR R A—
as in Example 108, except for starting with (RS)-3-{ethoxy-
carbonylmethyl)-1-(2,2-diethoxyethyl)~3-(N'-(3-methoxy-
phenyl)ureido)indolin-2-one in place of (RS)-3-(ethoxy-
carbonylmethyl)41—(2,2-diethoxyethyl)-3-(N'—(4—methyl-

15 phenyl}ureido)indolin-2-one as used in Example 108.
NMR (CDCl,) &6: 7.85 (s, 1H), 7.29-7.20 (m, 3H), 7.06-6.92
(m, 5H), 6.69 (4, J=8.9Hz, 1H), 6.48B (44,
J=2.2, 8.3Hz, 1H), 4.77-4.74 (m, 1H), 4.04
(dd, J=6.1, 14.5Hz, 1H), 3.79-3.49 (m, 5H),
20 3.61 (s, 3H), 2.90 (4, 15.8Hz, 1H)}, 2.70
(d, 15.8Hz, 1H), 1.17-1.08 (m, 6H)

EXAMPLE 148

(RS)-1-(2,2-Diethoxvethyl)-3-({4-methoxyphenyl )amino-
carbonylmethyl )-3~(N'-(3-methoxyphenyl ureido)indolin-2-one

25 To a solution of 0.50 g of (RS)—l-(Z,Z;
diethoxyethyl )~3-(hydroxycarbonylmethyl }-3~(N'-(3-methoxy-
phenyl)ureido)indolin-2-one in 50 ml of dichloromethane were
added successively 0.140 g of 4-dimethylaminopyridine and

0.090 ml of thionyl chloride at 0°C, followed by stirring
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15 phenyl ) urei do)i ndolin-2-one as used in Exanple 108. NVR (CDCl[err])
[err]: 7.85 (s, 1H), 7.29-7.20 (m 3H), 7.06-6.92

(m 5H), 6.69 (d, J=8.9Hz, 1H), 6.48 (dd, J=2.2
8.3Hz, 1H), 4.77-4.74 (m 1H), 4.04 (dd, J=6.1,
14.5Hz, 1H), 3.79-3.49 (m 5H), 20 3.61 (s, 3H), 2.90
(d, 15.8Hz, 1H), 2.70 (d, 15.8Hz, 1H), 1.17-1.08 (m
6H) EXAVPDEC148r 30 minutes. To the mixture were further added

(RS)-1-(2, 2-Di et hoxyet hyl ) - 3- ((4- met hoxyphenyl ) am no-

car bonyl nmet by 1303 g( Nf- 4 3airé bRy YatdypyYrirdingo anddgl. 1802gobg 42hethoxy- To
a solution of 0.50 g of (RS)-1-(2, 2-

di et hoxyet hgnjii3nehwdr 0X¢car Dbaytresilydng hifured3wast saiyred at room
phenyl ) urei do)indolin-2-one in 50 m of dichloronethane were added
successi vel yetpegetyref faxdinbowy) andopen diashedngith an0aqe@ous of
thionyl chloride at O[err]C, followed by stirring

- 123 - 5 solution of gpdbpereh>rigie 30 Thenhqrsenito leyernwrasugsiedr e
further added 0..140 g of 4-di net hyl am nopyri dine and 0.190 g of

4- et hoxy- over éﬁpﬂiﬁéuﬁt sp@lunrheukEake 13y GAnaREEakgd - st TPeedTREer oom
tenperature for, 1 hour, and _then wa sged W%& an .aqueous 5 sol ULI on of
sodi um chl oPF&Qucﬁhé’aﬁrBHﬁFél?%yW colung, ShromRVARSEE ¥ odi um
sul fate and ncentr

col um chro 6‘8?‘5 ?,kyﬁi_ ac?ﬁ@ﬁ%ne/%ﬂﬁll cgrcq%?v}ft \E’%Zlgptds?%l)gwb)ébslsléll Sa oc!

(889% of th |l e_gonmpound. 10 Rf 0. 76 (dichl oronet hane/ net hanol =
10/ 1) %ﬁﬁlﬁcﬁéhF°P?  [err]: 8.51 (s, 1H), 7.45-6.44 (m 14H), 4.78

Wy, 3 89 3%y~ % 76 digigtolectegnegifnor PAdAT, 0.8 T4 2

NMR (CDCl,) &: B8.51 (s, 1H), 7.45-6.44 (m, 14H), 4.78 (44,
J=4.4, 5.98z, 1lH), 3.98 (44, J=5.9, 14.2Hz,
1H), 3.84-3.47 (m, 5H), 3.74 (s, 3H), 3.63
(s, 3H), 2.97 (4, J=14.8Hz, 1H), 2.63 (4,
15 J=14.8Hz, 1H), 1.15 (t, J=6.9Hz, 3H), 1.09
(t, J=6.9Hz, 3H)

EXAMPLES 149 TO 158

The following compounds were prepared in the same
manner as in Example 148, except for using various amines in
20 place of 4-methoxyaniline used in Example 148.

EXAMPLE 149

(RS)-3-( (4-Chlorophenyl aminocarbonylmethyl)—-1~(2, 2-
diethoxvethyl }-3-(N'-(3-methoxyphenyljureido)indolin-2-one

Rf = 0.76 (dichloromethane/methancl = 10/1)

25 NMR (CDCl,) &: 8.80 (s, 1H), 7.55 (s, 1H), 7.33-6.90
(m, 11H), 6.67 (4, J=9.2Hz, 1H), 6.45 (d4d,
J=2.0, 8.2Hz, 1lH), 4.76 (dd, J=4.0, 5.6Hz,

1H), 3.99 (dd, J=5.6, 14.2Hz, 1H), 3.79-3.49
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(s, 3H, 2.97 (d, J=14.8Hz, 1H), 2.63 (d, 15 © J=14. 8Hz,
1H), 1.15 (t, J=6.9Hz, 3H), 1.09 (t, J=6.9Hz, 3H)
EXAMPLES 149 TO 158 The foll owi ng compounds were prepared in

t he sane manner as in Exanple 148, except for using various amnes in
20 place of 4-nmethoxyaniline used in Exanple 148. EXAMPLE 149

(RS) - 3-((4-Chl orophenyl ) am nocar bonyl net hyl ) - 1- (2, 2-

di et hoxyet hyl ) -3- (N - (3- nmet(mgxpahengl pur esdo3E hddt 99 X-nel=14.8H, = 0. 76
(di chl or onet hane/ net hanol = 10/1) 25 NWVR (CDCl[err]) [err]: 8.80 (s,
1H), 7.55 (s, 1H), 7.33-6.9®), 2.71 (4, J=14.8Hz, 1lRkm L.19 (.67 (d,

J=9.2Hz, 1H), 6.45 (dd, J=2.0, 8.2Hz, 1H), 4.76-(dd,
J=4.0, 5.6Hz, J=6.9Hz, 3Hb),K 13099(tddl=0FHm, 3H) 2Hz, 1H),
3.79-3.49 - 124 -

(m 5H), 3.EXANRLE 80 2.99 (d, J=14.8Hz, 1H) 2.71
(d, J=14.8Hz, 1H), 1.13 (t, 3H), 1,09 (t,
J=6. 9Hz,5 3H)RS -1- @AMt ethvl) 3- (N‘-(3-methggxggg_z_lg_g_gg)___
(RS) - 1- (2, 2t 0¥%x8 phe amd . ERRL M ] 20N

((2- et hyl phenyl )am nocar bonyl thyI ol i = 0.25

(di chl or omeRFran®/ 4t %l“%ﬁ@)“ gﬁWE(CDgﬁ?é? 5 [err] 8.85 (s,

1H), 7.76 46-7. 258 95
15')H) 5 69(5 Whnely? %. & s, 1), 7.76 (51 18}, 44{% (m

T et T 0, i,
J=14.9Hzy 1H), 2.75 (d, J=1f; PHz 4H\q 29l 30z, 1H), 4.75 (ad, JI=4.3,

5.9Hz, 1H), 3.97 (dd4, J=5.9, 1l4.5Hz, 1H),
3.81-3.44 (m, 5H), 3.61 (s, 3H), 3.00 (d,
J=14.9Hz, 1H), 2.75 (4, J=14.9Hz, 1H), 2.14
(s, 3H), 1.10 (t, J=6.6Hz, 3H), 1.07 (t,
15 J=6.6Hz, 3H)
EXAMPLE 151

{RS)-1-(2,2-Diethoxyethyl)}~-3-( { 3-methoxyphenvyl }amino—-
carbonvlmethvl) 3-(N'~-(3-methoxyphenvl Jureido}indolin~-2-one

Rf = 0.06 (dichloromethane/methanol = 100/3)

20 NMR (CDCl,) &: 8.72 (s, 1H), 7.62 (s, 1H), 7.30-6.92
(m, 10H), 6.69 (d, J=9.2Hz, 1H), 6.61 (44
J=2.3, 8.2Hz, 1H), 6.43 (44, J=2.3, 7.9Hz,
1H), 4.75 (dd4, J=4.3, 5.9Hz, 1H), 3.94 (44,
J=5.9, 14.2Hz, 1H), 3.80-3.43 (m, 5H), 3.67

25 (s, 3H), 3.59 (s, 3H), 3.00 (d, J=14.9Hz,
1H), 2.69 (4, J=14.9Hz, 1H), 1.12 (t,

J=6.9Hz, 3H), 1.07 (t, J=6.9Hz, 3H)
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(s, 3H), 1.10 (t, J=6.6Hz, 3H), 1.07 (t, 15 J=6.6Hz, 3H)

EXAMPLE 151 (RS)-1-(2, 2- D et hoxyet hyl ) - 3- (( 3- met hoxyphenyl ) am no-

car bonyl net hyl ) - 3- (N - (3-net hoxyphenyl ) urei do)i ndol i n- 2- one Rf = 0.06
(di chl or onet hane/ met hanol = 100/3) 20 NWR (CDCl [err]) [err]: 8.72 (s,
1H), 7.62 (s, 1H), 7.30-6.92 (m 10H), 6.69 (d,
J=9.2Hz, 1H), 6.61 (dd, J=2.3, 8.2Hz, 1H), 6.43 (dd,
J=2.3, 7.9HEXAMPLE 152 1H), 4.75 (dd, J=4.3, 5.9Hz, 1H), 3.94
(dd, J=5.9, 14. ZFE 1H), 3. 80 3. 43 (m SFD 3.67 25
(s, 3H, 3. 1 4 ={(3 nyl ) -32. 69
(d, J=14. 9F&L_1Egthv nhemvl)aminocarbonvlmethvl)inda&@_gﬁzgggkb 1.07 (t,
J=6. 9Hz,

3
EXAVPLE 152Rf = 0.25 (dlchloromethane/methanol = 100/3)

(RS)-1-(2, 2-Di et hox eth é ( 3-.net hoxy henyl)ureldoé§3
((3- met h§1 pN¥Ry ( £ rbo%y ﬁmﬁﬁnMBH}nnﬂl dspndH), 7.RB-8.8725

erogareare mitang = L ) Mtk gl
oo Capp 0 O aeean g g gy 76180 g Bl 5 g0 4S9
(2.mesg (d, J=14.9Hz, 1H), .ggq%ss?“g%,(ﬁf%b ’143"5%'(?[“)\2:%“18%%‘4%??‘:“’ 0
J=6.9Mz, 3H), 1.08 (1, J=6.8%, $Ho (s, JRPVALBOIGA, J-14.0Hz, 1H),
10 2.69 (d, J=14.9Hz, 1H), 2.22 (s, 3H), 1.13
(t, J=6.9Hz, 3H), 1.08 (t, J=6.9Hz, 3H)

EXAMPLE 153

(RS)-1~(2, 2-Diethoxyethyl )~3~( (2~-methoxyphenyl amino-
carbonyvlmethyl }-3-(N'-{3-methoxyphenyl)lureido)indolin-2-one

15 Rf = 0.10 (dichloromethane/methanol = 100/3)

NMR (CDCl,) 6: 8.20 (4, J=7.9Hz, 1H), 7.90 (s, 1H), 7.73

(s, 1H), 7.42 (s, 1H), 7.30 (4, J=7.3Hz,
1H), 7.22 (t, J=8.2Hz, 1H), 7.09-6.71 (m,
8H), 6.44 (d, J=6.6Hz, 1H), 4.78 (dd, J=4.3,

20 5.9Hz, 1H), 4.00 (dd, J=5.9, 14.2Hz, 1H),
3.83-3.49 (m, 5H), 3.70 (& 3H), 3.60
(s, 3H), 3.17 (d, J=14.5Hz, 1H), 2.57
(@, J=14.5Hz, 1H), 1.14 (t, J=6.9Hz, 3H),
1.10 (t, J=6.9Hz, 3H)

25 EXAMPLE 154

(RS)}-1-(2,2-Diethoxyethyl)-3-( {4-fluorophenyl Jaminocarbonyl-

methyl}-3-(N'-{3-methoxyphenvl )ureido)indolin-2-one
Rf = 0.16 {dichloromethane/methanol = 100/3)

NMR (CDCl,) &: 8.70 (s, 1H), 7.65 (s, 1lH), 7.31-6.84
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(RS)-1-(2, 2-Di et hoxyet hyl ) - 3- ((2- met hoxyphenyl ) am no-
car bonyl net hyl ) - 3- (N - ( 3- net hoxyphenyl )urei do)i ndolin-2-one 15 Rf = 0.10

(di chl or onet hane/ met hanol = 100/ 3) NVR (CDCl[err]) [err]: 8.20 (d,
J=7.9Hz, 1H), 7.90 (s, 1H), 7.73 (s, 1H, 7.42 (s,
1H), 7.30 (d, J=7.3Hz, 1H), 7.22 (t, J=8.2Hz, 1H),
7.09-6.71 (m 8H), 6.44 (d, J=6.6Hz, 1H), 4.78 (dd,
J=4.3, 20 (m,51980, 4HH8 ©dPOT{HPHZ=3H), §442Hid 1H)

3.83-3.49 (m 5H), 3.70 (s, 3H), 3.60 3.17
(d, J=14.5Hz, 1H), 2.57  J=6.6Hz, lH), 4 '75 (q%, Jfﬂlzﬁfaﬁzﬁﬂm 1“12 14 (t,
J=6.9Hz, 3H), J=6. 9Hz 35& EXANPLE 154
(RS)-1- (2, 2- Elethoxyethyl)339é(4d¢bu6F§pﬁen )%ﬁﬁwuk%ﬁb ﬁ

met hyl ) - 3- (N - (3- met hoxyphe I)ureldo)lndolln 2-one

(di chl or onet hane/ net hanol H-y(BO 3 %ﬁﬁz(%129[%9¢]5’ﬁﬂa%ﬁz §%$O (s

1H), 7.65 (s, 1H), 7.31-6.84

(m 11HP. 6.68 (d. J=7.9Hz 2-78) (dg d2lfq9Hz, 1H), 1.11 (t, J=6.9%z 6Hz
1H), 4.75 (dd, J=4.3, 5.6Hz,. .1 3.96 (dd, J=5.86,
14. 2Hz, 1H), 3.80-3.45 (m Byl 07 (x, 3-6.98z, 58’ 3.50 (s, 3H), 3.00 (d,

J=14. 9Hz, 2.73 (d, J=14.9Hz, 1H), 1.11 (t,

J=6. 9Hz, Bhawerk 155 3H), 1.07 (t, J=6.9Hz, 3H) EXANPLE 155
(RS)-1-(2, 2,1 Py et %étn%xﬁ)&-hﬁéaast-faarxw@em O

n- propyl amr o A = _

gdighlgyo e el 'E#%§?%#hﬂyijg Holsh=2 %?r]) [err]: 7.84 (s,

11 %F65509(7 (%&l%omethane/me’chanol = 100f® 6H), 6.76 (d,
NMR (CDCl,;) &: 7.84 (s, 1H), 7.44 (s, 1H), 7.31-6.96
(m, 6H), 6.76 (4, J=8.6Hz, 1H), 6.55 (¢t,
J=5.6Hz, 1H), 6.44 (dd, J=2.3, 8.3Hz, 1H),
4.79 (44, J=4.3, 6.3Hz, 1H), 3.98 (44,
15 J=é.3, 14.2Hz, 1H), 3.86-3.50 (m, 5H),
3.63 (s, 3H), 3.17-3.06 (m, 2H), 2.89
(d, J=14.5Hz, 1H), 2.50 (4, J=14.5Hz, 1H),
1.40 (m, 2H), 1.17 (t, J=7.3Hz, 3H), 1.09
(t, J=6.9Hz, 3H), 0.81 (t, J=7.3Hz, 3H)
20 EXAMPLE 156 .

(RS)}-1-(2,2-Diethoxvethyl )-3-(N'-{3-methoxyphenyl)ureido)-3-
((4-(N,N'-dimethylaminophenyl)aminocarbonylmethyl)indolin-2-

one

Rf = 0.21 (dichloromethane/methanol = 100/3)
25 NMR (CDCl,) &: 8.58 (s, 1H), 7.78 (s, 1H), 7.37 (s, 1H),
7.26-6.90 (m, BH), 6.67 (4, J=7.9Hz, 1H),
6.54 (d, J=8.9Hz, 2H), 6.41 (4, J=9.9Hz,
1H), 4.79-4.73 (m, 1lH), 3.96 (dd, J=5.9,
14.2Hz, 1H), 3.84-3.45 (m, 5H), 3.58 (s,
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J=5.6Hz, 1H), 6.44 (dd, J=2.3, 8.3Hz, 1H), _ 4.79 (dd
J=4.3, 6.3Hz, 1H), 3.98 (dd, 15 J=6.3, 14.2Hz, 1H)
3.86-3.50 (m 5H), 3.63 (s, 3H), 3.17-3.06 (m 2H)
2.89 (d, J=14.5Hz, 1H), 2.50 (d, J=14.5Hz, 1H),
1.40 (m 2H), 1.17 (t, J=7.3Hz, 3H), 1.09 (t,
J=6.9Hz, 3H), 0.81 (t, J=7.3Hz, 3H) 20 EXAMPLE 156

(RS)-1-(2, 2-Di et hoxyet hyl) ﬁ{XNz@;—rr@th@smhsml)mw d@)s§ (s 53{&4-(N, N
- di met hyl am nophenyl ) am nocar bonyl net hyl ) i ndol i n- 2- =
0. 21 (dichl oronet hane/ met hadoss ( dA,0Y=34.52%, NWNR, (@D@t[@ﬁ[]) $egmg, 8.58
(s, 1H), 7.78 (s, 1H), 7.37 (s, 1H)), .26-6.90 (m
8H), 6.67 (d, J=7.9Hz, 1H),3H), 1.07 (t, J=6.9Hz, 38)54 (d, J =8. 9Hz, 2H)
6.41 (d, J=9.9Hz, 1H), 4.79-4.73 (m 1H), 3.96 (dd,
J=5.9, EXAMPLE 157 14. 2Hz, 1H), 3.84-3.45 (m 5H), 3.58 (s,

- 127 - 3H), 2.97 (d, J=14.5Hz, 1H), 2.83
(s, 6H),5 (RS}-1-(2,2-Diethoxy ) 4 meithoxyERrbongP-(t, J=6. 9Hz,
3H), 1.07 :

(RS)-1-(2, g9bﬁé¥¥%¥§é¥%§i¥ﬂﬁi¥¥né§éﬁﬁbxvéarbonyl

h | b 3-(N - (3-net hoxy-
Bh:ﬂzlg3pgpggﬁ;n§o¥%nfél%#iPIOéetqﬁnQJH;??Pnéélchﬂgpéﬁéthane/nethanol =
100/ 3 3). 6: 0 8 83 (d, 10
J 8 6?—|z ZFBIWR((&%P? )53 8. %Hzol (51’*]7)'35 (R ESETYALR NP 7.17 (m

(dd 7 2 g?sﬁgf i[g, 6'6§Léf%nz, 28), 7.46 (4, J=8.68z 2% #2642

7.17 (m, 3H), 7.01-6.90 (m, 4H), 6.68 (4,
J=7.9Hz, 1H), 6.42 (dd, J=2.3, 8.3Hz, 1lH),
4.75 (dd, J=4.3, 5.9Hz, 1H), 3.95 (44,
J=5.9, 14.2Hz, 1H), 3.85 (s, 3H), 3.80-3.44
15 (m, S5H), 3.56 (s, 3H), 3.05 (d, J=15.2Hz,

1H), 2.74 (4, J=15.2Hz, 1H), 1.09 (t,

. J=6.9Hz, 3H), 1.06 (t, J=6.9Hz, 3H)

EXAMPLE 158

{(RS)-1-(2, 2-Diethoxyethyl}-3-{N'-(3-methoxyphenyl )ureido)-3-

20 ((S5-methylpyrido-2-vl)aminocarbonylmethyl)indolin-2-one

Rf = 0.24 (dichloromethane/methanol = 10Q0/3)

NMR (CDCl,) &: 9.48 (s, 1H), 7.93 (d, J=8.3Hz, 1H), 7.79
(s, 1H), 7.73 (s, 1H), 7.41-6.90 (m, 8H),
6.71 (4, J=7.9Hz, 1H), 6.46 (d, J=8.3Hz,

25 1H), 4.78-4.75 (m, 1H), 3.90 (br, 2H),
3.72-3.45 (m, 4H), 3.62 (s, 3H), 3.10 (4,
J=14.5Hz, 1H), 2.61 (d, J=14.5Hz, 1H), 2.21
(s, 3H), 1.13 (t, 7.3Hz, 3H), 1.07 (t,
7.3Hz, 3H)
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4.75 (dd, J=4.3, 5.9Hz, 1H), 3.95 (dd, J=5.9, 14.2Hz,

1H), 3.85 (s, 3H), 3.80-3.44 15 (m 5H), 3.56 (s, 3H),
3.05 (d, J=15.2Hz, 1H), 2.74 (d, J=15.2Hz, 1H), 1.09
(t, J=6.9Hz, 3H), 1.06 (t, J=6.9Hz, 3H) EXAMPLE
158 (RS)-1-(2, 2-Di et hoxyet hyl )-3-(N - (3-nmet hoxyphenyl ) urei do)-3- 20
((5-met hyl pyri do- 2-yl ) am nocar bonyl net hyl )i ndol i n- 2- one Rf =0.24

(di chl or onedamrEa/Enatsiganol = 100/ 3) NVR (CDC13) 6: 9.48 (s, 1H), 7.93
(d, J=8.3Hz, 1H), 7.79 (s, 1H), 7.73 (s, 1H),
7.41-6.90 ((RSBH)-(Formylmethyl}~-3-(N'-(3- oxXyhh idp)y-3+ (d,
J=8.3Hz, Aethylphenyl)aminocarbbylmeBy})imdgiin-Afones3. 90 (br, 2H),
3.72-3.45 (m 4H), 3.62 (s, 3H), 3.10 (d, J=14. 5Hz,

1H), 2.61 (d, J=14&cbkr solrtion 2f 1.61 g of (RS)-1-(2,2«s, 3H), 1.13 (t,
7.3Hz, 3H), 1.07 (t, 7.3Hz, 3H)

- 128 -5 diethoxyethyng@pug'rsg-methoxyphenyl5ure1do)-3~((4-

(RS)-1- (Fornyl met hyl ) -3- (N - (3-net hoxyphenyl ) urei do) - 3- ((4-

met hy phfenwgﬁ?ﬁ#wﬁm@mwmﬂﬁwﬁmﬁybﬁ@lm*2-One( e 7P #5Q%ution of
(]ZI-I gtl hgxget gﬁasﬁ)ta\l}“% N;Q‘i%-ai%ﬁioﬂ‘)@)pﬁ‘énﬁf) HPEPHO504. } (mt of concentrated '
met hyl phenyl ) am nacar bonyl.net hyl) i ndol i.n;2-one_in_ 40 one
wer e added ﬁ%‘??ﬁcqg‘fow e%lc’gd %@ﬁt?’gf m&%ﬁ%@%t‘?’%% en%e 2l "ﬁi/daerrocﬁ%ﬁ% aci d,
and the m xjur at u r.J.efl DO Sy tion

m xture Was£%1652r mérﬁe’o mee;}%%cfﬁ%kaﬁéxf Hggt &gé g%rrredslbr?%g;%ai[%'e was

E:glg!%)e CE) . E%ncrl g A formed®Ptet@pied tl kHseh8Ylebtd® by O LDiAtich 11 9
and washed with ethyl ether to .obtain 1.11 g (79%) of the
title compound.

NMR (DMSO-d;) 6: 10.06 (s, 1H), 9.66 (s, 1H), 9.32 (s,

1H), 7.75 (s, 1H), 7.44 (4, J=8.3Hz, 2H),

15 7.28-6.82 (m, 8H), 6.82 (d, J=8.3Hz, 1H),
6.44 (44, J=2.0, 7.8Hz, 1H), 4.77 (4,
J=18.5Hz, 1H), 4.60 (4, J=18.5Hz, 1H),
3.66 (s, 3H), 2.89 (4, J=14.6Hz, 1lH),
2.60 (4, J=14.1Hz, 1H), 2.26 (s, 3H)

20 EXAMPLE 160

P

(RS)}-3-{N'-(3-Methoxyphenyl)lureido}-1-(2-(N N-dimethyl-
aminolethyl)-3-( (4-methylphenyl )aminocarbonylmethyl }indolin-

2-one

To a solution of 0.386 g of (RS)-1-(formylmethyl)-

25 3-(N'-(3-methoxyphenyl)ureido)-3-({4-methylphenyl )amino-
carbohylmethyl)indolin—z—one in 50 ml of methanol was added

0.8 g of dimethylamine hydrochloride at room temperature,
and 1.0 g of sodium cyandborohydride was then added thereto.

The mixture was stirred at room temperature for 1 day,
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title conpound. NVR (DMSO-d[err]) [err]: 10.06 (s, 1H), 9.66 (s,

1H), 9.32 (s, 1H), 7.75 (s, 1H), 7.44 (d, J=8.3Hz,
2H), 15 7.28-6.82 (m 8H), 6.82 (d, J=8.3Hz, 1H),
6.44 (dd, J=2.0, 7.8Hz, 1H), 4.77 (d, J=18. 5Hz,
1H), 4.60 (d, J=18.5Hz, 1H), 3.66 (s, 3H), 2.89 (d,
J=14. 6Hz, 1H), 2.60 (d, J=14.1Hz, 1H), 2.26 (s, 3H)

20 EXAMPLEGhA@wed by concentration. The concentrate was diluted
(RS)-3-(N -(3-Methoxyphenyl )ureido)-1-(2-(N, N-di met hvl -

am no) et hylyith (iehieidoieihang hadi wvashedonythedhydqueniod isolutio?- one
To a solution of 0.386 g of (RS)-1-(fornylnmethyl)- 25

3- (N - ( 3- rfesth@ogihenydhliordiddo) - The( érgenhgl paeey | yasndwted over

car bonyl net hyl )i ndoli n-2-one in 50 m of nethanol was added 0.8 g of
di et hyl am arehydrbns daddiude satl fagenandnpenaenteated. Thel andley of sodi um
cyanobor ohydri de was then added thereto. The m xture was stirred at
room t efperpnaduct orasl wighed with dichloromethane to afford 0.107 g 29 -
fol l owed by concentration. The concentrate was diluted W th

di chl or onet téffe) A thesHddis a9mReURGueous sol ution of sodi um

chloride. The organic lLayer was dried_over rous,sodi um sul fate

anhyd
and concent¥g dfPCha EfuddO-31 ;slsod&@t)'masz@/aéﬂedl%h W fieH or dfethane to
afford 0.107 ¢ (269 the title c und. F (ﬁx:l[ 1)
[err]: 10.21 (s, 1H), 9. 2g’f~(3§,‘ IE)‘}, (7‘.'62893,' gH’)’? (a, 55 12 Y,
7.32-6.84 (m 10H), 6.79 (d J=8.3Hz, 1HL, ) 6,44 (dd,
J=1.9, 7.8Hz, 1H), 3. 94-3.%9%%%10"‘%%' 7.8Hz, 1H), 3594368 (™ 3py,
2.82 (qq J=14.6Hz, 1H, o4y 3.65 (s, 3H), 2.82 (4, J=14.6Hz, 1H),
2.62-2.08 (m, 3H), 2.25 (s, 9H)
EXAMPLE 161
(RS)-1-(2,2-Diethoxyethyl)}-3-((4-(N-methyl-~

amino }phenvyl Jaminocarbonylmethyl)}-3-(N'-(4-methyl-
15 henyl Jureidol)indolin-2-one

To a solution of 0.475 g of (RS)-1-(2,2~
diethoxyethyl)f3—((4-trifluoromethylcarbonyl—N-methyl-
amino }phenyl )aminocarbonylmethyl )~-3-(N'~(4-methyl-
phenyl )ureido)indolin-2-one in 50 ml of methanol was

20 added 10 ml of an aqueous solution of 0.50 g of potassium
carbonate at room temperature, and the mixture was stirféd
for 1 day, followed by concentration. The residue was
diluted with water and extracted with dichloromethane. The
organic layer was dried over anhydrous sodium sulfate and

25 concentrated. The crude product was recrystallizéd from
chloroform to afford 0.26 g (65%) of the title compound.

' NMR (DMSO-d,) 8:  9.67 (s, 1H), 9.16 (s, 1H), 7.68 (s, 1H),
7.27-7.06 (m, 7H), 6.98-6.89 (m, 3H),
6.47 (d, J=8.8Hz, 2H), 5.49 (q, J=5.9Hz,
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2.62-2.08 (m 3H), 2.25 (s, 9H EXAMPLE 161

(RS)-1-(2, 2-Di et hoxyet hyl ) -3- ((4- (N-net hyl -

am no) phenyl ) am nocar bonyl et hyl ) - 3- (N - (4-net hyl - 15

phenyl ) ur ei do) i ndol i n-2-one To a solution of 0.475 g of
(RS)-1-(2, 2- di et hoxyet hyl )-3-((4-trifl uoronethyl carbonyl - N net hyl -

am no) phenyl ) am nocar bonyl net hyl ) - 3- (N - (4- net hyl -

phenyl ) urei do)indolin-2-one i ngHQ Al.7ek4mevhanpl 1nas 3206 Edlleds=®. 611 of an

aqueous solution of 0.50 g of potassium carbonate at roomtenperature,
and the m xture was stirred 13.8Har, 1HJay3.76+Boted(hy ShcehiT@tidn. The
resi due was diluted with water and extracted w th dichl oronet hane. The
organi c layer was dried over amhidRdizs d8di udh 64l (A1 eJamdOH25 Idhcent r at ed.
The crude product was recrystallized from chloroformto afford 0.26 g
(65% of the title compound. 2.41 XNNR OBVBO2BEer k¥), [2¢}7:(s, BWY, (s, 1H),
9.16 (s, 1H), 7.68 (s, 1H), 7.27-7.06 (m 7H),
6.98-6.89 (m 3H), 1.12 (t, J=6.9Hg,43H)d, 188, Griz, J9HO0HE, 49 (q,
J=5. 9Hz, - 130 -

1H), 4.76-4.67 (m 1H), 3.86 (W J=5.6, 13. 8Hz,
1H), 3.76-3_46 m, , 2.76 (d, J=14.2Hz, 1H),
2.64 (d, J—§~ymé—%ﬁ$2 _ 2.41 (d, J=14.2Hz, 1H), 2.17
(s 3H), 5 _ . : , . Jl§ OHz,

1 (o RS
(RS)-1-(2, 2%
methyl)¢@- (N - (4- nﬂgy{%@yéan&go%%%%dg&iega%eanfn 1 The title
conpoun was prepare

the same manner as in Example 161, except for starting
with (RS)~1-(2,2-diethoxyethyl)-3-(({(1l-trifluoromethyl-
carbonyl )indolin-5-yl)aminocarbonylmethyl )~3~(N'-(4-
methylphenyl)ureido)indolin-2-one in place of (RS)-1-
| 15 (2,2-diethoxyethyl)-3-((4~(N-trifluoromethylcarbonyl-
N-methylamino )phenyl )aminocarbonylmethyl)-3-(N'~(4-
methylphenyl Jureido)indolin-2-one used in Example 161.
NMR (DMSO-d,) &6: - 9.67 (s, 1H), 9.15 (s, 1H), 7.68 (s, 1lH),
7.36-6.86 (m, 10H), 6.41 (d, J=8.6Hz,
20 1H), 5.35 (s, 1H), 4.77-4.67 (m, 1H),
3.85 (4d, J=5.9, 14.2Hz, 1lH), 3.76-3.24
(m, 7H), 2.87 (t, J=8.3Hz, 2H), 2.75 (4,
J=14.2Hz, 1H), 2.41 (4, J=14.2Hz, 1H),
2.17 (s, 3H), 1.11 (t, J=6.9Hz, 3H),
25 1.07 (t, J=6.9Hz, 3H)
EXAMPLE 163

(RS)-1-({2,2-Diethoxyethyl)}-3~{{4~-hydroxycarbonyl -

phenvyl Jaminocarbonylmethyl }-3-(N'~(4-methyl-
phenyl)lureidol)indolin~2~one
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t he same manner as in Exanple 161, except for starting wth

(RS)-1-(2, 2-di et hoxyethyl )-3-(((1-trifluoronethyl-

carbonyl )i ndol i n-5-yl)ani nocarbonyl et hyl) - 3- (N - (4-

met hyl phenyl ) urei do)i ndol i n-2-one in place of (RS)-1- 15

(2, 2-di et hoxyethyl )-3-((4-(N-trifluoronethylcarbonyl -

N- et hyl am no) phenyl ) am nocar bonyl net hyl )-3- (N - (4-

nmet hyl phenyl ) ur ei @@) enéollufidnose 0ss€eid &XRE p-1L612, 2- NVR
(DVMSO-d[err]) [err]: 9.67 (s, 1H), 9.15 (s, 1H), 7.68 (s, 1H)

7.36-6. 86 @hethdHyetbyd) -Gd( (d=febhBxyc®fbonylphenyl Jaminocarbohifl- 5. 35 (s,

1H), 4.77-4.67 (m 1H), 3.85 (dd, J=5.9, 14.2Hz,
1H), 3. 76- ;ethyl)-3-(N'-(4-methylphenyl jureidd ) iriBAN+2-aleB i3HE0 84), 2. 75
(d, J=14.2Hz, 1H), 2.41 (d, J=14.2Hz, 1H),

2. 17 (s, 3i)f methbEnctl, wascadlded SHpl ofSan aqueous solution of] 0020( (g,
J=6.9Hz, 3H) EXAMPLE 163

(RS) - 1- (52 D Dipsttassiorh iy drax=di de- h?ﬂ%&axs«’éarmwemperature- The

phenyl ) am nocar bonyl net hyl )-3-(N -(4-meth

pheny|)ureﬂmﬁ”ﬁqngﬂwa$.§x@ﬁged for day, ollowed by concentration.(31 -
To a solution of 0.588 of (RS)-1-(2, 2-

di et hoxyet
met hyl ) - 3-

met hanol vwE?%RﬁRﬁP Iy 1o “&&H@o

hydr oxi de

day,
wat er ,
pH 2

follo

witth

15

20

25

Rhe CRrEn e w@aﬂaéﬁwﬁh@hw)%’f%caa%mshed with
(N -(4- nethylpheny ureldgéyndolln 2-one

85| Hie? o?mdb‘f‘s*fﬁgot‘b Pn’}a %fw% Eé“su um

AR o exEratiga whEn L SeEe L ai on

° jpbie: Vfﬂazﬂocmaosr EPRIS ek S A R

concentrated. The resulting crude product was purified by

silica gel column chromatography (hexane/ethyl acetate =

1/1) to give 0.56 g (98%) of the title compound.

NMR (DMSO-dg) &:  12.95-12.45 (br, 1H), 10.33 (s, 1H), 9.05
(s, 1H), 7.89 (4, J=B.4Hz, 2H), 7.64 (4,
J=8.4Hz, 2H), 7.48 (s, 1H), 7.30-6.83 (m,
8H), 4.76-4.66 (m, 1H), 3.86 (dd, J=5.7,
13.7Hz, 1H), 3.78-3.40 (m, S5H), 2.94 (4,
J=14.6Hz, 1H), 2.58 (d, J=14.6Hz, 1H),
2.18 (s, 3H), 1.11 (t, J=6.8Hz, 3H), 1.08
(t, J=6.8Hz, 3H)

EXAMPLE 164

RS}-1-{2,6 2-Diethoxyethyl}-3-((4-hydroxycarbonyl-
methylphenyl Jaminocarbonylmethyl)}-3-(N'-(4-methyl-

phenyl Jureidolindolin-2-one

The title compound was prepared in the same manner
as in Example 163, except for starting with (RS)-1-(2,2-
diethoxyethyl)-3~( (4-methoxycarbonylmethylphenyl )amino-

carbonylmethyl)-3~(N'-(4-methylphenyl)ureido)indolin-2-
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10 organic layer was dried over anhydrous sodium sul fate and

concentrated. The resulting crude product was purified by silica gel
col um chr omat ogr aphy (hexane/ et hyl acetate 1/1) to give 0.56 g (98%
of the title conpound. NVR (DMSO-d[err]) [err]: 12.95-12.45 (br,

1H), 10.33 (s, 1H), 9.05 15 (s, 1H), 7.89 (d, J=8.4Hz,
2H), 7.64 (d, J=8.4Hz, 2H), 7.48 (s, 1H), 7.30-6.83

(1g‘ R (EI%;‘Q 7@-%‘1@@1&@&3&@1)-%-§§4(-ﬂgthéx§— 4 oHe

1H), 2.58 , = 2 3H), 1.11 (t,
JZ%'SFE’ 3&%r§%n%§pﬁﬂﬁyl%Q%ano@grbcnylmethyl{ -3 (4 m@%h&? H, EXANPLE

164 byl rEREHEAD QB -
nethylphegyl 5%?&%%%?@%%3?%3?%@ ?-%n%hféfahﬁgthyl 5% %

phenyl) ur eiN@® i(R@@1,5-8: 0NG. 73 (s, 1H), 7IBS54713% (Mapaw)d was2peepared in

t he sanme manner as in Exanple 163, except for starting with

(RS)-1- 62, 2- di et hoxyemhyLir3; (4485®4 bk yaar Baty,| MedBy l(gdenyl ) am no-
car bonyl net hyl ) - 3- (N - (4- net hyl phenyl ) ur ei do) i ndol i n- 2-

- 132 - one J=5.f at¢.88z, 1H), 3.85-3.35 (m, 7H), 2.95

(RS)-1-(2, 2-di et hoxyet hyl ) - 3- ((4- met hoxy-
carbonylphenyl)an1nocarbonyﬁneﬂh?S)ZBZ(thlA-2mﬁ4uﬂd J 15 2Hz, 1H),

phenyl ) urei do)indolin-2-one used in Exanple 163. % err])
[err]: 8.73 (s, 1H), 7.552z137(gbr3H1H)L.¥530t6. Ib- 4#2 3H), 1 11

(m 14H), 4.85-4.74 (m 1H), 4.08 (dd, J=5.7, 14.3Hz,
1H), 3.85-3.35 (m 7H), 2. d%, J=6.8Hz, 3H) (d, J=15.2Hz, 1H), 2.64

(d, J=15.2

Hz 2.17 (s, 3H), 1.15 (t, J=6.4Hz,
3H), 11f1 EXAMJ?ﬂ 165 (s, 3H (

(RS)-1-(2 2-Diethoxyethyl)-3-(N'-({4-hydroxycarbonyl-
phenyl)ureido)-3-( (4-methylphenyl Jaminocarbonyl-
methyllindolin-2-one

The title compéund was prepared in the same
15 manner as in Example 163, except for starting with (RS)-3-
(N'-(4~ethoxycarbonylphenyl )ureido)-1-(2,2-diethoxyethyl)-
3-((4-methylphenyl)aminocarbonylmethyl)indolin-z-one in
place of (RS)-1-(2,2-diethoxyethyl)-3-((4-methoxycarbonyl-
phenyl yaminocarbonylmethyl)}-3-(N'~(4-methyl-
20 phenyl)ureido)indolin-2-one used in Example 163.
= 0.05 (n-hexane/ethyl acetate = 1/1)
NMR (DMSO-d,) 6: 9.97 (s, 1H), 9.64 (s, 1H), 7.84 (s, 1H),
7.75 (&8, J=8.3Hz, 2H), 7.44-6.89 (m,
11H), 4.75 (44, J=4.0, 5.4Hz, 1H), 3.88
25 (dd, J=5.4, 13.2Hz, 1H), 3.74-3.22 (m,
5H), 2.86 (4, J=15.1Hz, 1H), 2.51 (4,
J=15.1Hz, 1H), 2.27 (s, 3H), 1.14 (t,

J=7.3Hz, 3H), 1.10 (t, J=7.3Hz, 3H)
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(t, J=6.8Hz, 3H 10 EXAMPLE 165

(RS)-1-(2, 2- D et hoxyet hyl )-3- (N - (4-hydroxycar bonyl -

phenyl ) ur ei do) - 3- ((4- et hyl phenyl ) am nocar bonyl - met hyl )i ndol i n- 2- one
The title conpound was prepared in the sane 15 manner as in Exanple 163,
except for starting with (RS)-3-

(N - (4-ethoxycarbonyl phenyl ) ureido)-1-(2,2-di et hoxyet hyl) -

3- ((4- met hydyphaitd haw nocar bonyl met hyl )i ndol i n-2-one in pl ace of
(RS)-1- (2, Z-drethoxyet hyl ) - 3- ((4- met hoxycar bonyl -

phenyl ) am nogoy-nW 'mRdhmninéphbnyl JufBidy) -1- @0 2-diethoxyethyl)-3-
phenyl ) ur ei doj-nzdelyilibhen9 aks adch b aAlMe thibF.ndol in-R-onel. 05

(n- hexane/ ethyl acetate = 1/1) NVR (DMSO-d[err]) [err]: 9.97 (s,

1H), 9.64 (s, 1H a &udpensiohHpf 0.62 g of (RS)-1-(2,2-diethoky~-(d, J=8. 3Hz,
2H), 7.44-6.89 (m 11H), 4.75 (dd, J=4.0, 5.4Hz,
1H), 3. 88 e&thyl)-3-((4-methylphenyl(daudindearbonyiidnetiyl )HI)- (N3 ~14~3. 22 (m
5H), 2.86 (d, J=15.1Hz, 1H), 2.51 (d, J=15. 1Hz,
1H), 2.27 (sit@iphenyliareido)indolin-2~one and 20 mg Qf=BRRE/C3H), 1.10 (t,
3=7.3Hz, 3 . - 133 -

EXAMPLE 16211 100 mRsaf3 shiyancd- BaSnSEHERSE ) F TR -tRMPRTATHIS hoxyet hyl ) - 3-
((4-met hyl phenyl ) am nocar bonyl et hyl )i ndol i n- 2- one A suspensi on

of 0.62 g ofox hpyzs angiei Fokydrogen atmosphere. The reaction
i 11 ophony IHFGH R aR Gy YeF S FERUSB0CREL B ) sSncbabe FL1tTate g of
2: r&gggh@rv%_sc%x}r%i%t%aoqﬂé erré%%.%%teugigs puri Pla 1@3{ hsoﬂiscaur&%.r c%l%%r ogen
chromatography {(hexane/ethyl acetate = 1/1) to give 0.33 g
(57%) of the title compound.
NMR (CDCl,) &: 8.31 (s, 1H), 7.33-6.94 (m, 1l1lH), 6.62 (s,
1H), 6.50 (4, J=8.3Hz, 2H), 4.75 (dd, J=4.4,
15 5.9Hz, 1H), 4.00 (dd, J=5.9, 14.1Hz, 1H),
3.79-3.52 (m, 7H), 2.92 (4, J=14.6Hz, 1H),
2.51 (d, J=14.6Hz, 1B), 2.30 (s, 3H), 1.16
(t, J=7.3Hz, 3H), 1.10 (t, J=7.3Hz, 3H)
EXAMPLE 167
20 (RS8)-1-(2,2-Diethoxyvethyl)}-3-(N'~(4~-dimethylamino-

henvl)lureido-3-((4-methyliphenyl Jaminocarbonyl-

methyl)indolin-2-one
To a solution of 0.148 g of (RS)-3-(N'-{4-

aminophenyl Jureido)-1-(2,2-diethoxyethyl }~3-( (4-

25 wmethylphenyl )aminocarbonylmethyl )indolin-2-one in 20 ml
of methanol were added successivel_y 0.1 ml of a formalin
aqueous solution and 0.104 g of sodium cyanoborohydride.
The mixture was neutralized with 2N hydrochloric acid, and

Molecular Sieves 4A was added thereto, followed by stirring
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m xture was filtered through Cerite, and the filtrate was 10 concentrated.

The residue was purified by silica gel colum chr omat ogr aphy
(hexane/ et hyl acetate = 1/1) to give 0.33 g (57% of the title
conpound. NVR (CDCl[err]) [err]: 8.31 (s, 1H), 7.33-6.94 (m 11H),
6.62 (s, 1H), 6.50 (d, J=8.3Hz, 2H), 4.75 (dd, J=4.4,
15 5.9Hz, 1H), 4.00 (dd, J=5.9, 14.1Hz, 1H)),

3.79-3.52 (4t rddm tenperturd=EerbBZhodtl. The reaction mixture Zuasl (d,
J=14.6Hz, 1H), 2.30 (s, 3H), 1.16 (t, J=7.3Hz, 3H),

1.10 (t, J=fAitdredBHhrough E¥ANReL 46d tB8 filtrate was concentrated.
(RS)-1-(2, 2- D et hoxyet hyl )-3- (N - (4-di net hyl am no-

phenyl ) ur eiTiee qricentetdtd plasndilatedowatbhoayhyl acetmtanydnd mishad 2- one
To a solution of 0.148 g of (RS)-3-(N -(4-

ani nophenylyitleia@athated diguelonsy eolgbin- Bygfagengsrbonate. The

met hyl phenyl ) am nocar bonyl net hyl )i ndol i n-2-one in 20 n of rmet hanol
were added sxgawissilater (ras dried gvesr gahydrous segiiosukiata i and
0.104 g of sodi um cyanoborohydri de. The m xture was neutralized with

2N hydr ochl epneenieratednd The regpledngarrafeyREOARC hiae s RITH: HiRd &%,
foll owed by stirri

at roomt erﬁ*%ﬁ%r%negjf (ﬁOJS‘f“PTblﬁrS‘iomPFFQQF@QE@’ i &Heﬁ?gé?(l‘?%h’ﬁv}asa-c""léa‘lt# iTtered
Chrough o561 #1010 11345 8 SIPERELEELEL copppue concont e v
v coencarbgnals Ty S pARLS Lt es g0 over anols sodtum
silicagpl gk UndbeloRet o aphy d hexaneheblyk agetat e1qu), 6.41 (s,

1H), 4.76 (dd4, J=3.9, 6.3Hz, 1lH), 3.99 (d4,

J=6.3, 13.7Hz, 1H), 3.81-3.53 (m, 5H), 2.91

(&, J=15.1Hz, 1lH), 2.89 (s, 6H), 2.51 (4,

_ J=15.1Hz, 1H), 2.31 (s, 3H), 1.16 (%,
15 J=6.3Hz, 3H), 1.11 (t, J=6.3Hz, 3H)

EXAMPLES 168 TO 170

The following compounds were prepared in the

same manner as in Example 71, except for using (RS)-1-(2,2-

diethoxyethyl)-3-(N'-(4-methylphenyl )ureido)indolin-2-one,
20 used in Example 71, with the (4-methylphenyl)ureido moiety

replaced with wvarious substituted ureides as a starting

material and replacing N-p-tolyl-2-bromoacetamide used

in Example 71 with wvarious bromoacetamide derivatives as

a reactant.

25 EXAMPLE 168

{RS)-3-({4-Chlorophenyl Jaminocarbonylmethyl )}-3-(N'-{ 4~

chlorophenvyl ureido)-1-(2,2-diethoxyethyl)indolin-2-one

Rf = 0.29 (n-hexane/ethyl acetate = 1/1)
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1/1) to give 0.120 g (77% of the title conpound. Rf = 0.11
(hexane/ et hyl acetate =1/1) 10 NWR (CDCl[err]) [err]: 8.32 (s, 1H),

7.35-6.54 (m 13H), 6.41 (s, 1H), 4.76 (dd, J=3.9,
6.3Hz, 1H), 3.99 (dd, J=6.3, 13.7Hz, 1H), 3.81-3.53
(m 5H), 2.91 (d, J=15.1Hz, 1H), 2.89 (s, 6H), 2.51
(d, J=15.1Hz, 1H), 231(5, 3H), 1.16 (t, 15
J=6.3Hz, 3HJMR U.CEC;0, 63=6.8381, (eH)la), 7 EXANWVPLOGS (1!15,8 MY 7&.-78 (ad,

The fol I owi ng conpounds were prepared in_the manner as |n Exarrpl e
71, except for using (RS)- ﬂ?€292 5.4Hz, 1H), 4.04 (dd J=5—4. 14.2H
d|ethoxyethyl) 3-(N - (4-net hyl phen urei do)i ndol i n-2-one, used I n
Exanple 71, with the (4-net hpﬁeﬁér%uﬂélﬂﬁ n%ﬁetyz 99 (q%xﬂ?%ﬁﬂ§“ﬁ¢|1
various substituted ureides as a startin al | aci ng
N- p-tol yl -2-bronoacet am de e 2-68 (fy %xéﬁppléz?l hz\@djm??o

br onpacet am de derivatives as a reactant. 25 EXANPLE 168

(RS) - 3- @ 4- Chlorophenyl)an1ﬂbcé@ﬁonylnethyl) 3-(N -(4-
chlorophenylgureldog-g (2, 2-di et hoxyet hyl )i ndol i n- 2- one - Rf = 0.29

(n- hexane/ P e = 1/1) - 135 -
NVR (CDO [ e [ X 51.(s

J=4.9, 5.4H f%gﬁ?ﬁfﬁ?

3.83-3.48 (T o, —J=% (d,

‘(]Ré;l ng(41@ﬁl ? IQ%% ?gﬁSnoclzgr t}émglsr?etlﬁ)?l') 81-ém (QH)lH)' 7@(7%@#_0 169
(m, 13H), 4.72 (44, J=4.3, 5.9Hz, 1H),
3.84 (dd, J=5.9, 14.4Hz, 1H), 3.71-3.50
(m, S5H), 3.66 (s, 3H), 2.88 (d, J=14.8Hz,
1H), 2.52 (4, J=14.8Hz, 1H), 1.11 (%,
J=7.8Hz, 3H), 1.08 (t, J=7.3Hz, 3H)
15 EXAMPLE 170

(RS)}-1-(2, 2-Diethoxyethyl)-3-({4-fluorophenyl Jaminocarbonyl-

methyl )=3-(N'-(4-fluorophenyl)ureido)indolin-2-one

NMR (CDCL,) 6: 8.40 (s, 1H), 7.42-6.78 (m, 14H), 4.78 (dd,
J=4.3, 5.9Hz, 1H), 4.02 (dd, J=5.9, 14.5Hz,
20 © 1H), 3.81-3.52 (m, 5H), 2.98 (d, J=14.5Hz,
s 1H), 2.63 (d, J=14.5Hz, 1H), 1.17 (%,
J=6.9Hz, 3H), 1.12 (t, J=6.9Hz, 3H)
REFERENCE EXAMPLE 26

L-Menthyvl Bromoacetate and D-Menthyl Bromoacetate

25 To a solution of 83.4 g of bromoacetic acid and
78.1 g of L- (or D-)menthol in 1 £ of toluene was added
300 mg of p-toluenesulfonic acid, and the mixture was
refluxed for 6 hours while azeotropically removing produced

water together with toluene. The reaction mixture was
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di et hoxyet hyl )-3- (N - (4- nmet hoxyphenyl ) urei do)i ndol i n- 2- one NVR

(DVMBO-d[err]) [err]: 10.14 (s, 1H), 8.98 (s, 1H), 7.57-6.70 10

(m 13H), 4.72 (dd, J=4.3, 5.9Hz, 1H), 3.84 (dd,
J=5.9, 14.4Hz, 1H), 3.71-3.50 (m 5H), 3.66 (s,
3H), 2.88 (d, J=14.8Hz, 1H), 2.52 (d, J=14.8Hz,
1H, 1.11 (t, J=7.8Hz, 3H), 1.08 (t, J=7.3Hz, 3H)

15 EXAWPLRakhed with saturated aqueous sodium hydrogencarbonate, and
(RS)-1-(2, 2-Di et hoxyet hyl )-3-((4-fluorophenyl)am nocar bonyl -

met hyl ) - 3- e O4giiniar dpwewywﬁsrerﬂedimianmdnmm sodiNwR siCBHelteer.r | )
[err]: 8.40 (s, 1H), 7.42-6.78 (m 14H), 4.78 (dd,

J=4.3, 5.94nd ﬁd)xce&t&ﬁtedd ThE. fesidubHeas @istilled under reducegdH)

3.81-3.52 (m 5H), 2.98 (d, J=14.5Hz, g? 2.63 (d,
J=14. 5Hz, Iﬂ)ess_uf_wt@t obtain 128 g (93%) of th%@w cmpoundr? (t,
J=6.9Hz, 3H) REFERENCE EXAMPLE 26 Br onbacet ate and

D Ment h§l BRMhd&BSIades: 254.73 (dt, Td=4, sb@%ﬁd oH‘Ibvf 33-:57 % {§offHdronpacet i ¢
acid and 78.1 g of L- (aor énenthol in 1 ée r] of tolgf e was added
300 ngy of p-tol uenesul foni &-20-8:88n&Mme h&H hi xQ 8 &¥)-uxed for 6
hours whil e azeotropically regDV|ng producg wat er together with

tol uene. The reaction nixt & J=7H H) - 136

d with saturated aqueous sodi um hydrogencarbonate, and

t he organi & dried over anhydrous sodi um sul fate and
concentrategd. e o
obtaln%JZS:jj 1- % h;ﬁé ; ] err]: 4.73
(dt, ’ l Tasterdd P 1-(2, 2-Diethoxyethyl}- 2-20-0.80 (m 9H),
0.89 (d, JZzT4_fdAthoxy)carbon lmethyl-3-{N'-(4-methyl-

henyl)ureido)indolin-2-one (HPLC second fraction
3-(RS)-1-{2,2-Diethoxyethyl)-3-(L-menthoxy)carbonyl-
15 methyl-3-(N'-(4-methylphenyl)ureido)indolin-2-one was
prepared in fhe same manner as in Example 71, except for
using L-menthyl bromoacetate as a reactant in place of N-p-
tolyl-2-bromoacetamide used in Example 71. The product was
analyzed by high performance liquid chromatography.
20 HPLC .Conditions:
Column: YMC-Pack CN A-514 (6.0 mm (diameter) x 30 cm)
2 Developing solvent: hexane/isopropyl alcohol = 100/1
Flow rate: 1.0 ml/min
Detection: UV 254 nm
25 First fraction: 53 parts (retention time = 38 min)
Second fraction: 47 parts (retention time = 42 min)
The diastereomeric mixture was recrystallized twice
from diisopropyl ether to give a single diastereomer of 1-
(2,2-diethoxyethyl)-3-(L-menthoxy )carbonylmethyl-3-(N'-(4-

30 methylphenyl)ureido)indolin-2-one as ngedles.
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0.79 (d, J=7Hz, 3H EXAMPLE 171

3-(RS)-1-(2, 2-Di et hoxyet hyl ) - 3- (L- nent hoxy) car bonyl net hyl - 10

3-(N -(4-met hyl phenyl ) urei do)i ndol i n-2-one and Si ngl e Di ast ereoner of
1- (2, 2- D et hoxyet hyl ) - 3- (L-nment hoxy) car bonyl net hyl - 3- (N - (4- et hyl -
phenyl ) urei do)i ndolin-2-one (HPLC second fraction)

3-(RS)-1-(2, 2-Di et hoxyet hyl ) - 3- (L- nent hoxy) car bonyl - 15

met hyl - 3- ( Npaod 47 I hen | huyrsi ) d nepared in the
sane rrannerl\h%éé ‘Eﬁg’ﬁ 8 égeich l? Oé,}kp 27(1}??}16\3@? r%nnt ﬁﬁl) "br onpacet at e

as a reactant in place of N7 ¢ 2h9|YM 95b$@ava§ggag1Q§ 5ggx1133 Exanpl e
71. The product was analyze& by hi'gh perfor mance I|qU|d

chromat ography. 20 HPLC qucggl((m:s J=3.8, 160BuaN: 1¥MC-Park @ A-514 (6.0

mm (di aneter) x 30 cm Developlng sol vent : hexane/isopropyl al cohol =
100/ 1 Flow rate: 1.fLg5ig mi3.1Hz, 1HPet 8c88eB.48Mmp4Hm 236
First fraction: 53 parts (retention time = 38 mn) Second fraction
47 partss(retention time = @GP rg<1)3.2Hz, 1H), 2.Fhe(d] a3+E3c2M®y iXH )] xture
was recrystallized tw ce fromdiisopropyl ether to give a single

di ast ereoner of 1- 2.26 (s, 3H), 1.88-0.99 (m, 9H), 1.16 (t,

(2, 2-di et hoxyet hyl ) - 3- (L- nent hoxy) car bonyl net hyl -3- (N -(4- 30

met hyl phenyl ) ur ei do) i ndol i nRIs7 Rz aSHked.d2. (t, J=7.4Hz, 3H), 0.88

- 137 - NVR (CDG [err]) [err]: 7.33-7.18 S 3@% 7.18-6.91
(m 5H), 2(Hsz ), §.78 (8d, I9244Hz, 538}y, 1H),
4.69 (dt, J=3.8, 10.8Hz, 1;% J=5.5, 13.1Hz,
1H), 3.88-3.45 (m 5H), (d JG 8Hz, 3H) (d, J=13.2Hz, 1H), 2.51

d, J=13.2Hz, 1H), , , .3H), _1.88-0.99, 9H) ,
( 16 (tlo H) The product was analyzed,%y'glgh ggrformance ?1&&1d H)

chromatography.
HPLC Conditions:
Column: YMC-Pack CN A-514 (6.0 mm (diameter) x 30 cm)
Developing solvent: hexane/isopropyl alcohol = 100/1
15 Flow rate: 1.0 ml/min
Detection: UV 254 nm
Fraction : retention time = 42 min

EXAMPLE 172

Single Diastereomer of 1-(2,2-Diethoxyethyl)-3-(L-
20 = menthoxv)carbonyimethyl-3-(N'-(4-methyl-

*# phenyl)ureido)indolin-2-one (HPLC first fraction)

To a solution of 10.4 g of (RS)-1-(2,2~diethoxy-
ethyl)-3-(N'-(4-methylphenyl)ureido)indolin-2-one in 500 ml
of dry tetrahydrofuran was added slowly 52.5 ml of a 0.5M

25 solution of lithium t-butoxide (prepared from n-butyl
lithium and t-butanol) in dry tetrahydrofuran at room
temperature under a nitrogen atmosphere, and the mixture
was stirred at that temperature for 30 minutes. To the

mixture was added dropwise a solution of 8.10 g of L-menthyl
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J=7.0Hz, 3H), 1.12 (t, J=7.4Hz, 3H), 0.88 (d, J=6.2Hz,
3H), 0.78 (d, J=7.4Hz, 3H), 0.70 (d, J=6.8Hz, 3H 10
The product was anal yzed by hi gh perfornmance liquid chr omat ogr aphy.
HPLC Condi ti ons: Col um: YMC-Pack CN A-514 (6.0 mm (di aneter) x 30
cm Devel opi ng sol vent: hexane/i sopropyl al cohol = 100/1 15 Fl ow
rate: 1.0 m/mn Detection: W 254 nm Fraction : retention

time = 42 MyRomoacek¥t¥PLE 3d2m1 of SR AIRIRFARER! a€f 0°C
1- (2, 2- Di et hoxyet hyl ) -3-(L- 20 ment hoXy) car bonyl net hyl - 3- (N - ( 4- net hyl -

phenyl) ur ei dglibgeli By2sefer{ L&t fa1Stedy arHoRRs. The reactidf @ sol ution
of 10.4 g of (RS)-1-(2,2-di et hoxy- '

et hyl) - 3- ( Nmifetutiret rbppeayed UigtslQin ntflddus? so1@tiibn50€ Bbdium of dry
tetrahydrofuran was added slowy 52.5 m of .a 0.5M 25 solution of lithium
t - but oxi de cphlepdgedahdosxtrboted with dihyl woetatetl.- bdhanokyahbcdry
tetrahydrofuran at room t enperature under a nitrogen atnosphere, and
the m xtbrelayer was driededvat amagtdrtarpecitiume sfudifal@ andutescele t he

m xture was added dropw se a solution of 8.10 g of L-nenthyl

- 138 - trated. Thepresbduetwt®s puriddied hyf sddyiceegedhgddohnran at
O[err]C, followed by stirring at O[err]C for 8 hours. The reaction
m xt ure was Shoeregogrephin (hes thit btagatagie sodi/dmh and tRhori de and
extracted with ethyl acetate. The organjc 5 layer was dried over

anhydr ous s&&CENSSALLaredafigoRpeERanolic water to afford 7.55 g (48%)

of the title compound.
10 HPLC Conditions:
Column: YMC-Pack CN A-514 (6.0 mm (diameter) x 30 cm)
Developing solvent: hexane/isopropyl alcohol = 100/1
Flow rate: 1.0 ml/min
Detection: UV 254 nm
15 Fraction: retention time = 38 min
Rf = 0.44 (hexane/ethyl acetate = 2/1)
NMR (CDCl,) &: 7.41-6.91 (m, 8H), 6.88 (s, 1H), 6.73 (s,
1H), 4.75 (4d, J=4.6, 5.7Hz, 1H), 4.64 (dt,
J=4.1, 11.1Hz, 1H), 3.95 (dd, J=5.7, 14.6Hz,
20 1H), 3.89-3.45 (m, 5H), 3.03 (4, J=15.1Hz,
1H), 2.61 (d, J=15.1Hz, 1H), 2.26 (s, 3H),
1.98-1.80 (br, 1H), 1.80-1.55 (br, 3H),
1.55-1.30 (br, 1H), 1.30-0.75 (br, 4H), 1.17
(t, J=6.8Hz, 3H), 1.11 (t, J=7.0Hz, 3H),
25 0.88 (4, J=6.5Hz, 3H), 0.83 (4, J=7.0Hz,

3H), 0.64 (4, J=6.8Hz, 3H)
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trated. The residue was purified by silica gel colum chr omat ogr aphy
(hexane/ ethyl acetate = 3/1) and then recrystallized from nethanolic
water to afford 7.55 g (48% of the title conmpound. 10 HPLC

Condi ti ons: Col um: YMC-Pack CN A-514 (6.0 mm (dianeter) x 30 cn
Devel opi ng sol vent: hexane/isopropyl alcohol = 100/1 Flow rate: 1.0
m/mn Detection: W 254 nm 15 Fraction: retention tine = 38
mn aMer g4 16Rexane/ ethyl acetate = 2/1) NVR (CDCl[err]) [err]:
7.41-6.91 ?%TEQ%UT'gTBB (s, 1H), 6.73 (s, 1H), 4.75

(dd, J=4.6gi%qhZ pidEherdofidr(8%.1-(2,2-Diethoxyethyl)-3¥#-1, 11.1Hz, 1H),
3.95 (dd, ﬁ;;ﬁ;;;;;;ggg;;;zgethxl_a_5Nv_(4-met§§iﬂ 3789-3.45 (m 5H). 3.03
(d, J=15. 1Bhenyl )ureido)indolin-2-0 (HPLO Ifi(xkt FrBotidn) 1H), 2.26 (s,
3H), 1.98-1.80 (br, 1H), 1.80-1.55 (br, 3H),

1.55-1.80 (br, 1Hrnhelt3€iQ. dbmpbund4khs pgrdpared in the same manner(as
J=6.8Hz, 3H), 1.11 (t, J=7.0Hz, 3H), 25 0.88 (d, J=6.5Hz,
3H), 0.83 (ith Ekahpllz 172, except for replacigH)L-nkrdhyld brdmoageirateH)

- 139 - . EXAMPLE 173 Si ngl e Di ast ereoner of

1- (2, 2- Di etusmd/ dirhFxan®leDl72 witbnPrwey eyl borgruoanatates- (N - (4- net hyl -
phenyl ) urei do)indolin-2-one (HPLC first fraction) 5 The title
conpound WHPLE gemdddiomst:he sanme manner as in Exanpl e 172, except for

repl aci ng L-nment hyl bronpacetate .
Column: YMC-Pack CN A-514 (6.0 mm (diameter) x 30 cm)

10 Developing solvent: hexane/isopropyl alcohol = 100/1
Flow rate: 1.0 ml/min
Detection: UV 254 nm
Reteﬁtion time: 38 min
Rf = 0.44 (hexane/ethyl acetate = 2/1)
15 NMR (CDCl,) &: 7.41-6.91 (m, 8H), 6.88 (s, 1lH), 6.73 (s,
1H), 4.75 (dd, J=4.6, 5.7Hz, 1H), 4.64 (dt,
J=4.1, 11.1Hz, 1H), 3.95 (44, J=5.7, 14.6Hz,
1H), 3.89-3.45 (m, 5H), 3.08 (4, J=1S5.1Hz,
1H), 2.61 (4, J=15.1Hz, 1H), 2.26 (s, 3H),
20 1.98-1.80 (br, 1H), 1.80-1.55 (br, 3H),
1.55-1 30 (br, 1H), 1.30-0.75 (br, 4H), 1.17
(t, J=6.8Hz, 3H), 1.11 (t, J=7.0Hz, 3H),
0.88 (4, J=6.5Hz, 3H), 0.83 (4, J=7.0Hz,
3H), 0.64 (d, J=6.8Hz, 3H)
25 EXAMPLE 174

{(+)-1-(2,2-Diethoxyethyl)}-3-(4-methylphenyl }amino-
carbonxlmethxl-3-(N'—(4-methylphenyl)ureido)indolin-z—one

(1) {(+)-1-(2,2-Diethoxyethyl )-3-hydroxycarbonylmethyl-3-~

(N'-(4-methylphenyl jureido)indolin-2-one
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used in Exanple 172 with D nenthyl bronvpacetate. HPLC Condi ti ons:
Col um: YMC-Pack CN A-514 (6.0 nm (dianeter) x 30 cm 10 Devel opi ng
sol vent: hexane/isopropyl alcohol = 100/1 Flowrate: 1.0 mM/mn
Detection: UV 254 nm Retention tinme: 38 mn Rf = 0.44
(hexane/ ethyl acetate = 2/1) 15 NWR (CDCl[err]) [err]: 7.41-6.91 (m
8H), 6.88 (s, 1H), 6.73 (s, 1H), 4.75 (dd, J=4.6,
5.7Hz, 1H), 4.64 f@ta solution of 5.30 g of 3=4+1-1212]12F, 1H), 3.95 (dd,
J=5.7, 14.6Hz, 1H), 3.89-3.45 (m 5H), 3.03 (d,
J=15.1 Hz, diethoxyethyl)-3-{L- méﬂﬁhoﬁ&)@hr@@pylm§$hYEE$ QND-(QTZG (s, 3H),
20 1.98-1.80 (br, 1FD 1.80-1.55 (br, 3H),

1.55-130 (fherhgkphedyBDubedo [indolin-2-bne7 in 150 ml of methanol wasg,
J=6.8Hz, 3H), 1.11 (t, J=7.0Hz, 3H), 0.88 (d,
J=6.5Hz, 3kjided. 88 d, Oﬂ-HDOQQerus 'solution of 1.00 g gﬁbpogaggl%g
J=6.8Hz, 3H) 25 EXAMPLE 174

(+) - 1- (2, 2hpiuonsdeel RHE) - Bt (TOORIRARSRATHLaNi e mixture was

car bonyl net hyl - 3- (N - (4- net hyl phenyl ) ur ei do).i ndol i n- 2-

(+)-1- (2, 2rBifdpKe y@Pﬁyﬁ)hguﬁ§0¢Qﬁ<ﬁ%?%?ﬁﬂ%ﬁdnyl Tg t thd"Fesiaue hab
(N -(4- nethylphenyl)ureldo)lndoll one

140 -  @dded water, and theTTﬁ%F%ﬁﬁmﬁ?ﬁnY%ﬁh%§ ¥3th SPL9TPERTR: (2, 2-
di et hoxyet hyl

met hyl phen %@%&8&?n8%§gﬁyég%;€ fg%ﬁﬁéJ%% :ﬁ( Q%hgﬁ magrOChlogéﬁed 30
m of an aquequs S0LYLEQR.Rh §18R Guffi ARASHAM The organic layer

10 was washed with an aqueous solution of sodium chloride,
dried over anhydrous sodium sulfate, and concentrated to
obtain 2.8 g of the title compound.

NMR (CDCl,) &8: 7.74 (s, 1H), 7.35-6.70 (m, 10H), 4.73 (dd,
J=4.4, 5.9Hz, 1H), 4.01 (&d, J=5.9, 14.6Hz,
15 1H), 3.86-3.38 (m, 5H), 2.90 (4, J=15.9Hz,
1H), 2.65 (&, J=15.9Hz, 1H), 2.18 (s, 3H),
1.13 (t, J=6.8Hz, 3H), 1.08 (&, J=6.8Hz, 3H)
(2) (+)-1-(2,2-Diethoxyethyl)-3-(4-methylphenyl)amino-
carbonylmethyl-3-(N'-(4-methylphenyl jureido)indolin-2-one

20 In 100 ml of dichloromethane was dissolved 2.8 g
of (+)-1-(2,2-diethoxyethyl )}-3-hydroxycarbonylmethyl-3-
(N'-(4-methylphenyl )ureido)indolin-2-one, and 1.20 g of
4-dimethylaminopyridine, 1.90 g of l-ethyl-3-(3-dimethyl-
aminopropyl)carbodiimide hydrochloride, and 1.10 g of p-

25 toluidine were successively added theretoc. The mixture
was stirred for 18 hours and concentrated. The concentrate
was diluted with ethyl acetate, washed successively with

dilute hydrochloric acid and saturated aqueous sodium
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5 hydroxide (85% at roomtenperature. The m xture was refl uxed for
3 hours and concentrated. To the residue was added water, and the

m xture was washed with chl orof orm The aqueous | ayer was adjusted to
pH 2 with 2N hydrochloric acid and extracted with ethyl acetate. The
organic layer 10 was washed with an aqueous sol ution of sodium chloride,
dried over anhydrous sodiumsulfate, and concentrated to obtain 2.8 g
of the titlgygeopONEarbonate NVRHLHAJRII halBh hias drida(SvedrH). 7.35-6.70
(m 10H) . 4 ¥aroB od GJ:ZE(%, BoOHz. 1H). 4. 01 (dd.
J=5.9, 14. 65Bhyd28us sodium sulfate, Hid cdn@endrdBelMm Ohd, c2udf (d,

J=15. 9Hz, 1H), 2.65 (d, J=15.9Hz, 1H), 2.18 (s, 3H),
1.13 (t, J=pr8édctihs pudBfidd pWGiHta P columb2thromatography
(+)-1-(2, 2- D et hoxyet hyl ) - 3- (4- et hyl phenyl ) am no-

car bonyl net hyexa8né Netliyl netdtyd penyd )iy edod ghieddoBi.202goN81%200f the I n
100 m of dichl oronethane was di ssolved 2.8 g of

(+)-1- (25 2- diel eozgmpdynd - Bs hey drtoixyec ravaied .nelivel r@sulting compound

(N - (4- et hyl phenyl ) urei do)i ndol i n-2-one, and 1.20 g of

4- di met hyl awksoforndi ke, ba optiraflyl pune las3sn@lyzedt hyl high

am nopropyl ) car bodi i m de hydrochl oride, and 1.10 g of p- 25 toluidine
wer e succesBpvépymangedligetiétehromakography aising aRaop§irpddd for 18 hours

and concentrated. The concentrate was diluted with ethyl acetate,
washed succ@&$ivel ohen (CHIRMGER Oy radicsd byalrdcghdChamiFrated
aqueous sodium - 141 -

hydr ogencar BBAEET18fe BFdahic 1 ayer was dried over anhydr ous sodi um
S Ly o SOt B DB o ot s pur e by s 1o
(81% of thRur (cpc1,) 8:  8.33 (s, 1H), 7.33-6.91 (m, 14H), 4.77 (&4,
J=4.4, 5.6Hz, 1H), 4.03 (dd, J=5.6, 14.1lHz,
1H), 3.82-3.48 (m, 5H), 2.97 (d, J=14.6Hz,
1H), 2.57 (4, J=14.6Hz, 1H), 2.30 (s, 3H),
15 2.22 (s, 3H), 1.16 (t, J=6.8Hz, 3H), 1.11
. (t, J=6.8Hz, 1H)
[a]® = 27.9° (c = 3.05, CHCl,)
EXAMPLE 175

(=)-1-(2,2-Diethoxyethyl)-3-(4-methylphenyl)amino-
20 carbonYlmethY;-S—(N'-(4-methxlghegzl)ureido)indolin-z—one

To a solution of 1.26 g of a single diastereomer of

1-(2,2-diethoxyethyl)~-3~(L-menthoxy)carbonylmethyl-3-(N'-{(4-

methylphenyl)ureido)indolin-2-one (HPLC first fraction) in

20 ml of ethanol was added 10 ml of an aqueous solution of
25 0.07 g of potassium hydroxide (85%) at room temperature,

and the mixture was stirred at 70°C for 1 hour, followed

by concentration. Water was added to the residue, and the

mixture was washed with chloroform. The aqueous layer was
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5 title conpound as a white powder. The resulting conpound was found

to be optically pure as anal yzed by high performance |iquid

chromat ography using an optically active colum (CH RALCEL QOD,
produced by Dai cel Chem cal | ndustries, Ltd.). 10 Rf = 0.21
(hexane/ et hyl acetate = 2/1) NVR (CDCl[err]) [err]: 8.33 (s, 1H)
7.33-6.91 (m 14H), 4.77 (dd, J=4.4, 5.6Hz, 1H), 4.03
(dd, J=5.6,adifushidtl to pH 2 by addition oflR, hdBieiSlehlid mciiH)and. 97 (d,
J=14. 6Hz, 1H), 2.57 (d, J=14.6Hz, 1H), 2.30 (s, 3H),
15 extracted Wixh EthydHpcetaté. (t Thé=6r@éixic Hyer vigs dried

(t, J=6.8Hz, 1H) [err] = 27.9[err] (c = 3.05, CHO[err]) EXAVPLE
175 (-9ver (Eipduaush eogdumy splgats- apdhgonphentrated o Rire
carbonyl nmet hyl - 3- (N - (4- met hyl phenyl ) urei do)i ndol i n- 2- one To a

sol uti on ofC.18®a g=%f(-a)-§1-r(g;| e-diigshoxyeibylof3-hydroxycarbonylmethyl-

1- (2, 2-di et hox 6%1% 81 ment hoxy) car bonyl met hyl -3- (N - (4
met hyl penyd 7 7) atu] H¥9933H§réﬂﬂ9¢iPPP§%nf?a%?$on)TqﬁlreSU1§R?Qﬂ of

et hanol was ad ed 10 m yeo | utiqQn 25 0.07 o) ot assi um
hydr oxi de ( uck "f%rﬁﬁ%‘?ﬁé’r‘e;? %6 nl °5n "FHLOWWW@%SE ilrored at

70 Cfa h fol.l VW dded h
osidub, anr The OF -%%ﬁﬁf%-ﬁswéﬁﬁaﬁ%%?ﬁgﬁ%%ﬁ% GrRodtatifieous | ayer

was

d
Th2 by agddEgehiozide and .29 g of po stoliifdine ye rac‘fc%ess’f‘ﬂﬂgff,; ed to
acet at €. %gacgé&am&é@over MRS of &et%@e was 8¥§£~réah¥8£°i'§ sodisng.syl fate and

concentr at
10 diluted with ethyl acetate, washed successively with dilute

hydrochloric acid and saturated aqueous sodium hydrogen-
carbonate. The organic layer was dried over anhydrous
sodium sulfate,.and concentrated. The resulting crude
product was purified by silica gel column chromatography
15 (hexane/ethyl acetate = 2/1) to give 0.%0 g (90%) of the
title compound as a white powder. The resulting compound
was found to be optically pure as analyzed by high
performance liquid chromatography using an optically
active column (CHIRALCEL OD, produced by Daicel Chemical
20 Industries, Ltd.). The Rf and NMR data were equal to those
of the compound of Example 174.
[al?® = -27.6°C (¢ = 1.00, CHCL,)

EXAMPLES 176 TO 181

The following compounds were prepared in the same
25 manner as in Example 174, except for replacing p-toluidine
used in Example 174 with various amines or alcohols as

a reactant.
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0.88 g of (-)-1-(2,2-diethoxyethyl)-3-hydroxycarbonyl nethyl- 5

3-(N - (4-net hyl phenyl )ureido)indolin-2-one. The resulting product was
di ssolved in 50 m of dichloronethane, and 0.52 g of

1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de hydrochl ori de and 0.29 g
of p-toluidine were successively added thereto. The m xture was
stirred for 18 hours and 10 diluted with ethyl acetate, washed

successi velgxAMELE di7isut e hydrochl ori ¢ acid and saturated aqueous

sodi um hydr ogen- carbonate. The organic | ayer was dried over anhydrous
sodi um sul f(a ;1 -ard Ze@ieshbxgeetyl ThB- ( £sibdoptterorlideninocaroogiet was
purified bynetiHyiced-dal’' -dd-methghphanybimsehdo ) irbdd hiexaredrst hyl acetate =
2/1) to give 0.90 g (90% of the title conpound as a white powder. The
resulting eaMpqONLl;) &6:was.60und,t dEbe DpId cal) WBuBH=zS 28l Wz8&-by hi gh
performance |iquid chromatography using an optically active colum
(CHI RALEEL OD, produced by 6pakcéml, Chetlicab.-820(s ) dlst 469, (ddd. ). The Rf
and NMR data were equal to those of the conmpound of Exanple 174.

[err] = -27.6[err]C (c = 1. barpErr 34, 4.@mEs}-p7@,T@omﬂz,

The fol |l owi ng conpounds were prepare in the same 25 nanner as in Exanple
174, except for replacing el g 87nd-46 (mus@ij)d 2 B8&rkst e A4 BHZh vari ous

am nes or al cohols as a react anE
- 143 - EXANBUE #7895 d, J=14.8Hz, 1H), 2.23 (s, 3H),

(+)-1-(2, 2- D et hoxyet hyl ) % odgpheny m nocar bonyl -
net hyl - 3- (N - (4- net hyl phenal é (L-JJ gg) ’i‘idoH‘Iil 2- one

10 EXAMPLE 177

{+)=1-(2,2-Diethoxyethyl)-3-(2-bromoethoxy)carbonylmethyl-3~
(N'~(4-methyvlphenyl Jureido}indolin-2-one

Rf = 0.14 (n-hexane/ethyl acetate = 2/1)

NMR (CDCl,) 6: 7.31-7.22 (m, 2H), 7.16-6.98 (m, 6H), 6.61
15 | (s, 1H), 6.52 (s, 1H), 4.73 (44, J=4.9,
5.9Hz, 1H), 4.38 (t, J=6.3Hz, 2H), 3.97
{dd, J=5.9, 8.3Hz, 1H), 3.84-3.51 (m, 5H),
3.42 (t, J=6.3Hz, 2H), 2.28 (s, 3H), 1.17
(t, J=7.3Hz, 3H), 1.13 (t, J=7.8Hz, 3H)
20 Ms (m/e): 563, 561 (M"), 517, 515, 438, 158, 103

EXAMPLE 178

{(+)-1-(2,2-Diethoxyethyl)-3-(2-iodoethoxy)carbonylmethyl-3~
(N'-{4-methylphenyl )ureido)indolin-2-one

Rf = 0.14 (n-hexane/ethyl acetate = 2/1)

25 NMR (CDCL,) 8: 7.31-6.98 (m, BH), 6.50 (s, 2H), 4.75 (dd,
J=4.9, 5.8Hz, 1H), 4.34 (dt, J=1.5, 6.9Hz,
2H), 3.96 (dd, J=5.8H, 14.2Hz, 1H), 3.85-
3.52 (m, 5H), 3.19 (t, J=6.9Hz, 2H), 2.93
(d, J=15.1Hz, 1H), 2.64 (d, J=15.1Hz, 1H),
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NVR (CDCl[err]) [err]: 8.60 (s, 1H), 7.55 (d, J=8.8Hz, 2H), 7.32- 5

6.94 (m 11H), 6.84 (s, 1H), 4.77 (dd, J=4.4, 6.3Hz,
1H), 4.00 (dd, J=6.3, 10.4Hz, 1H), 3.82-3.46 (m 5H),
2.96 (d, J=14.8Hz, 1H), 2.65 (d, J=14.8Hz, 1H), 2.23
(s, 3H), 1.20-1.07 (m 6H 10 EXAMPLE 177

(+)-1-(2, 2-Di et hoxyet hyl ) - 3- ( 2- br onpet hoxy) car bonyl net hyl -
(N - (4- et hyl phenyl ) ur ei do)a.i2dol{isn- 3HQnel.17 (B F=D.3Hz[(rBmpxahel3Et hyl

acetate = 2/1) NVR (CDCl [err]) [err]: 7.31-7.22 (m 2H), 7.16-6.98
(m 6H), 6.61 15 (t, J=7.3Hz(s3H1H), 6.52 (s, 1H), 4.73 (dd,
J=4.9, 5.9Hz, 1H), 4.38 (t, J=6.3Hz, 2H), 3.97
(dd, J=5. 9 M% Gwe)'lH)GO% (84443 5&3(n$3$H)4l4 103 3.42 (t,
J=6. 3Hz, 2 28 (t, J=7.3Hz, 3H),
1.13 (t, sé‘-aﬁ°2bc wsl(Qﬁ,e)CHClsm 561 (M+), 517, 515, 438, 158,
103 EXANPLE 178

(+)-1- (5 2-EXBMBEE By | ) - 3- (2-i odoet hoxy) car bonyl et hy! -

(N -(4- et hyl %) | I 2 Rf l0. xang/ et hyl

acetate = 2
2H), 4.75 (
6. 9Hz

H .14

3.52 ’(m 5H) , ,3 19 T(% NMR éi%'@%f& eqyaéd%b %hgsg e 8ng cbmpc'i'.)m?aog&

:]:1_451;11[42, 1 an@1 84 44, I=15.1Hz, 1H),

2.29 (s, 3H), 1.17 (t, J=7.3Hz,
L3 (a1 = +53.76° (¢ = 1(@o, 45,701?3»5&, 3H)

EXAMPLE 180
(+#)}-1-(2,2-Diethoxyethyl)-3-((4-(N,N-dimethyl-

amino )phenvl Jaminocarbonylmethyl)-3-(N'-{4-methyl-

phenyl)ureidolindolin-2-one

15 The NMR data were equal to those of the compound of

Example 130.
[a]Z® = +55.09° (¢ = 1.02, CHCL,)
EXAMPLE 181

{+)-1-(2,2-Diethoxyethyvl}-3-({2-methoxypyrido-5-vyl)amino~

20 carbonvlmethyl)}-3-(N'-{4-methylphenyl)ureidol}indolin-2-one

The NMR data were equal to those of the compound of
Example 143. ¥
[a]l® = +22.54° (c = 1.02, CHCL,)

EXAMPLES 182 TO 184

25 The following compounds were prepared in the same
manner as in Example 175, except for using various amines as
a reactant in place of p-toluidine used in Example 175.

EXAMPLE 182

(~)-1-(2 2-Diethoxyethyl)-3-{N'~(4-methylphenyl)lureido}-3~
30 {(5-methvlpyrido-2-vl)aminocarbonylmethyllindolin-2-one
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MS (me): 609 (Merr]), 563, 535, 414, 103 [err] = +8.6[err] (c =
1.00, CHC[err]) 5 EXAWPLE 179
(+)-1-(2, 2-D et hoxyet hyl )-3- (N - (4-net hyl phenyl ) ur ei do) - 3-

(5- nmet hyl pyri do- 2-yl)am nocar bonyl net hyl )i ndol i n- 2- one The NWR
data were equal to those of the conpound of Exanple 138. 10 [err] =
+53.76 (¢ = 1.09, CHO[err]) EXAMPLE 180

(+)-1-(2, 2- D et hoxyed R o3rth( &e(rélNe hHEt B¥! those of the compound of

am no) phenyl ) am nocar bonyl net hyl ) - -(4-net hyl -

phenyl ) ur ei Elgdmpxto| 138-.2- one 15 The NVMR data were equal to those of
t he conpound of Exanpl e 130. [err] = +55.09[err] (c = 1.02,

CHCl [err]) [a]l® £x8&LE3°18 = 1.03, CHCl,)
(+)-1-(2, 2-Di et hoxyet hyl ) - 3- ((2- net hoxypyri do-5-yl ) am no- 20

car bonyl net EXANRIE (I3 ( 4- met hyl phenyl ) ur ei do) i ndol i n- 2- one The
NVR data were equal to those of the conpound of Exanpl e 143.

[err] =52 it 3 jDiethoxyethmE F3r{{4- (N, N~ddwerhyls 182 TO 184 25

The fol | owi aminelshamtds) apinecerbosyvinethvl ho3<Ehb-(4-methitiner as in Exanpl e
175, exceptphervijureidakinded iamlneneas a reactant in place of

p-tol uidine used in Exanple 175. EXAVPLE 182

(-)-1-(2, 2-Di et hox3h& R rg)d@t@NWBFﬁ- RELAY PRcEYPFaref de)e omgpund of

((5-nmet hyl pyri do- 2- am nocar bonyl net hyl )i ndol i n- 2- one
- 145 - Example f@(} The NMVR data were equal to those of the

compoung, of vz _EXZAP4 L. 138 1 06, cne,)
EXAMPLE 184

(=)-1-(2, 2-Diethoxyethyl)-3-({2~methoxypyrido-5-vlamino-
carbonvlmethvl) 3-(N'-(4-methyvlphenyllureidolindolin-2-one

The NMR data were equal to those of the compound of
15 Example 143.
{a]® = -25.19° (c = 1.04, CHC1,)

EXAMPLE 185

{3RS)-1-(2,2-Diethoxyethyl )-3-({L-menthoxy)carbonylmethyl-3-
{(N'-(3-methoxyphenyl Jureido)indolin~2-one

20 To a solution of 0.207 g of (RS)~1-(2,2-diethoxy-
ethyl)-3-(N'-{3-methoxyphenyl ureido)indolin-2-one in 4 ml
of dry dimethyl sulfoxide was added 0.5 ml of a 1M solution V-
of potassium t-butoxide in dry dimethyl sulfoxide at room
temperature under a nitrogen atmosphere. After stirring the

25 mixture for 30 minutes, a solution of 0.166 g of L-menthyl
bromoacetate in 2 ml of dry dimethyl sulfoxide was added
thereto dropwise, followed by stirring at that temperature
for 30 minutes. The reacfion mixture was poured into an
aqueous solution of sodium chloride and extracted with

30 ethyl ether. The ethyl ether layer was dried over anhydrous
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[err] = -58.83[err] (c =1.03, CHC [err]) EXAMPLE 183 5
(-)-1-(2,2-Di et hoxyethyl )-3-((4-(N. N-di net hyl -

am no) phenyl ) am nocar bonyl net hyl )-3- (N - (4-nethyl -

phenyl ) ur ei do) i ndol i n-2-one The NWR data were equal to those of
t he compound of Exanmple 130. 10 [err] = -60.91[err] (c = 1.06,

CHCl [err]) EXAMPLE 184

(-)-1-(2, 2-dagridedoretsullfatd @nd- sehbenypytédo- SThé ) pesidue was

car bonyl net hyl ) - 3- (N - (4- net hyl phenyl ) ur ei do) i ndol i n- 2- one The
NVR dat a wemerifjieal Hy stiidea gelt belomnpobndmatogiaplix afipxareyathyl [err]
= -25.19 (c = 1.04, CHO[err]) EXAMPLE 185

(3RS) - 1- ( 2, &Xatehox ety Yo Five- fedPRogy) 8o bony| Be 4t compound.

(N - (3-net hoxyphenyl ) urei do)i ndolin-2-one 20 To a sol ution of

0. 207 g of XRS) -regul®.af @mﬁdyyis by high performance liquid

et hyl)-3-(N - (3-net hoxyphenyl)urei do)indolin-2-one in 4 nl of dry

di met hy|5 s&ﬁ%%ﬁ%@%d €0 PFORMCES Waslﬁ/P‘éB‘Iqu‘Po‘PPnSISt &£ pot assi um

t - but oxi de |n dr di net h sul f oxi de at om erature under a

nitrogen athEpittastens ?ﬁwﬁﬁwanﬁaFHQ o SaﬁPf?ﬁ+%a? Y3b hinutes, a

sol ution of of, L ment hyl bronmpacetate in 2 m of dry dlnethyl
sul f oxi de vﬁgz‘éo‘g%gj ON%heret o dropwi se, followed by stirring at that

hqubous sol utFRRTT < SHCRRAH S AaSitaBxpr e LA RFREES A8l iher “ e
P ST SRS S BN Sopropyl ateohol < 300/L (e yas
10 Flow rate: 1.0 ml/min

Detection: UV 254 nm

Fractions: 56 parts (retention time 47 min)

52 min)

44 parts {retention time
Rf = 0.36 (hexane/ethyl acetate = 2/1)
15 NMR fCHC13) 8: 7.30-7.20 {m, 2H), 7.16-6.92 (m, 5H), 6.79-
6.75 {(m, 2H), 6.57-6.52 (m, 1H), 4.80-4.75
(m, 1H), 4.72-4.62 (m, 1H), 3.99-3.51 (m,
6H), 3.71 (s, 3H), 3.01 (4, J=14.8Hz, 0.5H),
2.96 (4, J=15.2Hz, 0.5H), 2.62 (d, J=15.2Hz,
20 0.5H), 2.54 (4, J=14.88z, 0.5H), 1.83-1.71
(br, 1H), 1.65-1.59 (m, 4H), 1.42-0.57 (m,
3H), 1.21-1.09 (m, 6H), 0.89 (4, J=6.9Hz,
1.5H), 0.88 (4, J=6.9Hz, 1.5H), 0.82 (d,
J=6.9Hz, 1.5H), 0.77 (4, J=6.9Hz, 1.5H]),
25 0.70 (4, J=6.9Hz, 1.5H), 0.64 (d, J=6.9Hz,
1.5H) |
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purified by silica gel colum chromatography (hexane/ et hyl acetate

3/1) to give 0.170 g (56% of the title conpound. As a result of

anal ysis by high performance liquid 5 chromatography, the product was
found to consist of both di astereoners at a ratio of approximately
1:1. HPLC Condi ti ons: Col um: YMC-Pack CN A-514 (6.0 nm
(dianeter) x 30 cm Devel opi ng sol vent: hexane/i sopropyl al cohol =
100/1 10 EXAMBLE (d8&: 1.0 nl/mn Detection: W 254 nm
Fractions: 56 parts (retention tinme = 47 mn 44 parts
(retention Single Diasgeneomer off 1-(72 -D ebhoxe il ]~ acetate = 2/1) 15
NVR ( CHO [ edz{D-mantioxy icaghonyigetay.l 2 N7-gS-methoxyn 5H), 6.79-

6.75 (m 2Hhesyureide Jdadodin-2,0 ;g_4H EC first fraction) (m 1H),

4.72-4.62 (m 1H), 3.99-3.51 3.71 (s, 3
3.01 (dj ¥, swz ﬁfﬂ“e brolaure of Example 57%96"39, rlgpeﬁeﬂt( 0. 5t|)|)

2210, TdRdlE o lasns oo oo L RS, 2

1.83-1.71 ©Xcep
3H), 1.21- 5H), 0.88

(d 3= 6_gktmeﬁ?é#%pégﬁgig%ﬁfldg%lnéo§1nkz—one as a sﬁaﬁfkﬂ%:mQFQﬁ%F ‘0. 77 (d,
J=6.9Hz, 1.9k cripie product.waslFgﬁfygtzglﬁgedJf@hﬁ*?soﬂréﬂ?l i (d,

J=6. 9Hz,
- 147 - to obtain théEﬂMileEcEﬁﬁound as needles in a 32% yield. as
10 a result of high performance liquid chromatography analysis,
the product was confirmed to consist of a single
diastereomer.
HPLC Conditions:
Coiumn: YMC-Pack CN A-514 (6.0 mm (diameter) x 30 cm)
15 Developing solvent: hexane/isopropyl alcohol = 100/1
Flow rate: 1.0 ml/min
Detection: UV 254 nm
| Retention time: 47 min
Rf = 0.36 (hexane/ethyl acetate = 2/1)
20 NMR (CHCl,) &: 7.29-7.24 (m, 2H), 7.15-7.09 (m, 2H), 6.70
(t, J=7.6Hz, 1H), 6.95-6.91 (m, 2H), 6.79-
6.73 (m, 2H), 6.53 (dd, J=2.0, 8.2Hz, 1H),
4.77 (44, J=5.3, 5.9Hz, 1H), 4.75-4.61 (m,
1H), 3.93 (44, J=5.9, 15.9Hz, 1H), 3.85 (dd,
25 J=5.3, 15.9Hz, 1H), 3.73-3.54 {(m, 4H), 3.70
(s, 3H), 1.91 (br, 1H), 1.87 (br, 1H), 1.67
(m, 4H), 1.36-0.71 (m, 3H), 1.19 (t,
J=6.9Hz, 3H), 1.11 (t, J=6.9Hz, 3H), 0.88

(d, J=6.98z, 3H), 0.83 (4, J=7.3Hz, 1lH),
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Single D astereoner of 1-(2,2-Di ethoxyethyl)-
3- (L- nment hoxy) car bonyl net hyl - 3- (N - ( 3- net hoxy-

phenyl )urei do)i ndolin-2-one (HPLC first fraction) 5 The sane
procedure of Exanple 172 was repeated except for using
(RS)-1-(2, 2-di et hoxyet hyl )-3-(N -(3-

nmet hoxyphenyl ) urei do)i ndolin-2-one as a starting material . The crude
product was recrystallizedf.leem(idsop=BpPHzet Bk) to obtain the title
conmpound as needles in a 32%yield. As 10 a result of high performance

| i qui d chr cEBANMREROYB? anal ysi s, t he product was confirnmed to consi st
of a single dlastereoner HPLC Condltlons Col um:

YMC- Pack CN8i : : f &thyl Devel opi ng sol vent :

hexane/ i sop3 /nln

Det ect i dn: NP ML e : fnysﬁqixactlgnz 0. 36
(hexane/ ethyl acetate = 2/1) 20 NNR (CHO [errl) err] 7. 29 7.24 (m
2H), 7.15-7.09 (anq§ﬂsamp-g;ocedure as in Example qﬁgpa ’,

6. 95-6.91 2 53 dd
J=2.0, 8. Zkgxcqgg for us:.ng (RS)-1-(2,2~ d&e‘faoixgathgl(_gl%—& -9(1_:& (

050 Doy ocpsgeysnaslThy 755, by dEfelind Bibiesd 9%
(s, 3H), 1. 91 (br

1 36-0. 71 (?ﬁ‘ pl 15%@]&%173&%1& Jt)'ibomo%cg%ate as 3 :ée%?":zangﬁjltri ?LT (f'H)
J=6. gktioign%*mgnﬁﬁyl bromoacetate. Recrys@gllizgyg§%8ogkﬂhe Oeftd d,

J=7.3HZ
product from isopropyl ether gave the title compound as

needles in a 32% yield. As a result of high performance
ligquid chromatography analysis, the compound was confirmed
to consist of a single diastereomer. Because the compound
15 is an enantiomer of the compound of Example 186, the HPLC
and NMR data are the same as those of the latter compound.

- EXAMPLE 188

{(+)-1-(2,2~-Diethoxyethyl)-3-{4-methylphenyl aminocarbonyl-
methyl-3-(N'~(3-methoxyphenyl)ureido)indolin-2-one

20 To a solution of 2.57 g of a single diastereomer of
l—(2,2-diethoxyethyl)—3—(L-menthoxy)carbonylmethyl—3—(N':(3-
methoxyphenyl Jureido)indolin-2-one (HPLC first fraction}min
150 m1 of ethanol was added 50 ml of an agueous solution of
0.560 g of potassium hydroxide (85%) at room temperature.

25 The mixture was heated under reflux for 1 hour, followed
by concentration. Water was added to the residue, and the
mixture was washed with chloroform. The agueocus layer was

adjusted to pH 2 with 2N hydrochloric acid, and extracted

with ethyl acetate. The organic layer was dried over
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0.66 (d, J=7.0Hz, 3H) EXAMPLE 187 Singl e D astereoner of

1- (2, 2-Di et hoxyet hyl ) - 3- (D- nment hoxy) car bonyl net hyl - 3- (N - ( 3- net hoxy- 5
phenyl ) urei do)indolin-2-one (HPLC first fraction) The sane
procedure as in Exanple 172 was repeated, except for using
(RS)-1-(2, 2-di et hoxyet hyl )-3-(N -(3-

nmet hoxyphenyl ) urei do)i ndol i n-2-one as a starting materi al and

repl aci ng Lanmbydhgis bsaiioae endifatas andr cantentrated tdyiekkrk80 g
bronpacetate. Recrystallization of the crude product from i sopropyl

et her gave ofie( titlel2odhpbiathayethyl JndetivdsokycarBosyimethirl 4% a resul t
of high performnce liquid chﬁonat%graphy anal ysi s, the conpound was
confirmed (N'-f{3-mehesyphanyd Minejide Jdrdsddpednere. Because t he conpound

15 is an enantioner of the coq£ound of Exanple 186, the HPLC and NWVR
data are the same B3 3Pideke &F disbloxometbepppBafddissolved il g Al

i G 2B o s e e Lt ST neeat by 5 g -
SO O 2Bl bl RO G LS oOTRl ol 0 0 20,6 08, 1-sthyLoa-

h h ' | in-2- . f ' | m of
P AR BB 8 AL g 0 8L
nyd o de (8574 81698 SRS Uil os 2B TR LR UES Npmiell Under

residue, angtwfan?ot%ﬁiﬁﬁ%ﬁpl fy't%h@hkgégigé niPEuAGUEIS | ayer

was adj ust e ' ocC Iér!c acl extracted
Wi tl Qgetﬂyl 2seh8kE. wibe SEIOAN dod AN MRS wdkh@d QUBEessively with

dilute hydrochloric acid and saturated agueous sodium
hydrogencarbonate. The organic layer was dried over
anhydrous sodium sulfate and concentrated. The crude
product was purified by silica gel column chromatography
15 (hexane/ethyl acetate = 2/1) to yield 0.49 g of the title
compound as a white powder.
ﬁf = 0.21 (hexane/ethyl acetate = 2/1)
NMR (CDCl;) &6: 8.15 (s, 1H), 7.35-7.23 (m, 6H), 7.13-6.91
(m, 6H), 6.73 (d, J=7.3Hz, 1H), 6.50 (dd4,
20 . J=2.4, 7.sﬁz, 1H), 4.79 (dd, J=4.4, 5.9Hz,
1H), 3.98 (&d, J=5.9, 14.1Hz, 1H), 3.86-3.52
{(m, SH), 3.67 (s, 3H), 2.98 (&, J=14.6Hz,
1H), 2.54 (4, J=14.6Hz, 1H), 2.30 (s, 3H),
1.18 (t, J=6.8Hz, 3H), 1.10 (t, J=6.8Hz, 3H)
25 [aly = +33.8° (c = 1.07, CHCl,)
EXAMPLE 189

{=)-1-(2,2-Diethoxyethyl)-3~(4-methylphenyl )aminocarbonyl-
methyl-3-(N'-(3-methoxyphenvl jureido)lindolin~-2-one

- 150 -



anhydrous sodium sul fate and concentrated to yield 1.90 g of
(+)-1-(2, 2-di et hoxyet hyl ) - 3- hydr oxycar bonyl net hyl -

(N - (3-net hoxyphenyl ) urei do)i ndol i n-2-one. In 30 mM of

di chl oronet hane was di ssolved 0.5 g of 5

(+)-1-(2, 2-di et hoxyet hyl ) - 3- hydr oxycar bonyl net hyl - 3- (N - ( 3-

nmet hoxyphenyl ) urei do) i ndol i n-2-one, and 0.22 g of 1-ethyl-

(3- di met hyl am noprimpyd )sedniydebni wifdé . Bdgoocti| arsitglandliad@npomer off
p-tol ui dine were successively added thereto. After stirring the
m xture forl¥ hardiethexyedhyli)od -tDxmenthory ) caxbont Ingtdhy I3+ NHy3-
acetate and washed successively with di lute hydrochloric acid and
sat urated awglchexyphwiivinureidonyiadedéncarepnal BPLOHEl sy dfinactigper ias

dried over anhydr ous sodi um sul fate and concentr at ed. The crude

pr oduct masl%@rmli aRhanql @&Sgé@déélﬁﬁnméhQSn%ﬁcEﬂ%ﬁﬂﬂF septutdan Sfe/ et hyl
acetate : 2/1%§t0 yleld 0.49 g.of the ti h coqp ound as a white

powder . P@pﬁ?ﬁlgéef p&) 2% Fgom tempeAAtINSe [err])

: 8 15 1 7.35- 23
Erenrr%H) 6. % ('Ehelj_alf( té.mgggHéa Zozg Qor hours follovﬁe_d2 bér
3 gHé i:') 1‘[&& CZ dd J 4 i(oaz:Ser was added to the concf%xtme f%%ﬁ‘éd
2 d, J= o
(5983£D J élxéﬁgé was washed W*fh1§h3?r°5ég%8rzTé%pﬁﬁhﬁfkf%4k%yg%] . gED

(25) [1eEr2] 2- ﬁ&i?ﬁgé&r{%ﬁf 23: 4%?& g%{/#? 1rﬁ’nocar on£ﬁg-£@§d and
E‘Eag)(gl _1?0 ( hﬁxégag@é@%heéﬁﬂﬁlura@e@ﬂeqdobhﬁ 3r888ic layer was dried

over anhydrous sodium sulfate and concentrated to afford
1.76 g of (-)-1-(2,2-diethoxyethyl)-3-hydroxycarbonylmethyl-
3~{N'-{3-methoxyphenyl )ureido)indolin-2-one.
In 30 ml of dichloromethane was dissolved 0.50 g

15 of (-)-1-(2,2-diethoxyethyl)-3-hydroxycarbonylmethyl-3-
(N'-(3-methoxyphenyl)ureido)indolin-2-one, and 0.22 g of 1-
ethyl-3-(3~dimethylaminopropyl)-carbodiimide hydrochloride
and 0.20 g of p-toluidine were successively added thereto.
After stirring the mixture for 9 hours, the reaction mixﬁure

20 was diluted with ethyl acetate and washed successively
with dilute hydrochloric acid and saturated agueous sodium
hydrogencarbonate. The organic layer was dried over
anhydrous sodium sulfate and concentrated. The crude
product was purified by silica gel column chromatography

25 (hexane/ethyl acetate = 2/1) to give 0.46 g of the title
compound as a white powder. Because the compound is an
enantiomer of the compound of Example 188, the NMR data

are the same as those of the latter compound.
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To a solution of 1.89 g of a single diastereoner of
1- (2, 2-di et hoxyet hyl ) - 3- (D- nent hoxy) car bonyl net hyl - 3- (N - ( 3-

met hoxyphenyl ) ur ei do)i ndol i n-2-one (HPLC first fraction) in 100 m of
et hanol was added 30 ml of an aqueous solution of 5 0.46 g of potassium
hydr oxi de (85*) at room tenperature, and the m xture was stirred at
80[err]C for 2 hours followed by concentration. Water was added to the
concent r atfeg) 2and 13 9° (c mi XUt.02¢ ®HSlwashed with chloroform The aqueous

| ayer was adjusted to pH 2 by addition of 2N hydrochloric acid and 10
extract ed BRAMPIEHWIOa A 484 The organic | ayer was dried over
anhydrous sodi um sul fate and concentrated to afford A . 1.76 g of

(-)-1- (2, 2- di et hGhretiollpwingy gPBRYUBLS ONGT PR FRPaTed in the same

3- (N - (3-net hoxyphenyl ) urei do)i ndol i n-2-one In 30 m_of

di chl or onERanNRE B i SXGMPde 388p gxcept fpr using various amines as
(-)-1-(2, 2-di et hoxyet hyl ).- 3- hydr oxycar bgnyl net h
Foduptia

| - 3-
(N - ( 3BmethFEAHAN gt HLEGH RdoPr e WEeD. > Rrapple 188.
et hyl -3-(3-gi %r}st Eylﬁﬂ' nopr opyl ) - car bodi i m de hydrochl ori de and 0.20 g

of p-tol ui uccessi vely added thereto. "After stirring the

mxture for, 5w S dSHARRIGO1 \TX i 2 a2 B NP, EIdY |

Satur at ed CEAaaNGRIL U= 2oy Dlaninoc: S TN o s

dried over AU O U Wi Batdl [RLe afflagoBsephoal gy gl crude
gel colum

A

product was purified by silica romat ogr aphy 25 (hexane/ et hyl
acet at1gy = 2bnod s B el P 1&g .the title conpound as a white powder.
Because t he ril:%?rpound IS gﬁﬁ enanti omer of the conmpound of Exanple 188,

t he NVR da{@]gs = +84 6808 he(sareL B ! e ,9f the latter conpound.
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EXAMPLE 191

(+)-1-(2,2—Diethoxzethxl)-3-(N‘-g3—methonghenzl)ureido)-s-
{ {4-(N'N-dimethylaminophenyl Yaminocarbonylmethyl }indolin-2-
15 one -

The Rf and NMR data were equal to those of the
compound of Example 156.
[a]® = +61.79° (c = 1.00, CHCL,)

EXAMPLES 192 TO 193

20 The following compounds were prepared in the sarfxe
manner as in Example 189, except for using various amines as
a rea;;ant in place of p-toluidine used in Example 189.
EXAMPLE 192

{(~)-1-(2,2-Diethoxyethyl)}-3-(N'~(3-methoxyphenyl)ureido)}-3-
25 ({5-methylpyvrido-2-vl)aminocarbonylmethyl)indolin-2-one

The Rf and NMR data were equal to those of the

compound of Example 158.

[a]?® = -54.91° (c = 1.01, CHCl,)
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[err] -36.9[err] (c
The foll ow ng conpounds were pr
188,

(+)-1-(2, 2-Di et hoxyet hyl )-3-(N
((5-nmet hyl pyri do-2-yl)am nocarb

and NVR dat BXAMREE elfithl to t hos
[err] = +54.08[err] (c = 1.03,
(H)-1-(2,2-O 404 A 6 CIRDHYG

( ( 4- ( N N- di etV | oy A REH AL
The Rf and MR data were equal

1.02, CHC [err])

except for using various am nes as
p-tol uidine used in Exanpl e 188.

EXAMPLES 190 TO 191
epared in the sane
5 a reactant
EXAMPLE 190
- (3- et hoxyphenyl ) ur ei do) - 3-
onyl net hyl )i ndol i n- 2- one

in place of

The Rf

e of the 10 conpound of Exanple 158.
CHCl [err]) EXAMPLE 191

v S Y it BemethoxyphenyRlureido)-3-

g phenavddruinocarbonyimethvd) indol iyl -

to those of the conmpound of Exanple

156. [err] = +61.79[err 1.00, CHO [ EXAMPLES 192 TO
193 209 The'§ dtf ﬁ%&%%&?rﬁeﬁgusieﬁar%o?ﬁ PhetRene

manner as in EX%&P %% ept for using various anmines as a
react ant i npPPER f°€; %ﬁ metrsed in Exanpl e 189. EXAMPLE 192
(-)-1-(2, 2- ghoxy hyk)-3- (N - xphenyl ) urei do)-3- 25
((5-nethy|p§$ do 2t §$ %%1 éﬁ ébﬂé#ﬂ%ﬁgindolin-z-one

and NVR dat ngﬂﬂf to those of the conpound of Exanple 158.
[err] = -547 -01, CHC [err])
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10

(+}-1-(2,2-Diethoxvethyl}-3-((4-{N, N~-dimethyl~
amino Jphenvl Jaminocarbonvimethyl }=-3-~

{(N'-{4-methyl~

phenvl Jureido)indolin-2-one Potassium szrogensulfate

The compound obtained in Example 180 was mixed

with 1 equivalent of

potassium hydrogensulfate, and the

mixture was recrystallized from methanol to obtain the title

15 compound as needles.
Melting point:

NMR (DMSO-d;) &:

iH), 7.46 (4, J=8.2Hz,

9.

180°C {(decomposition)

98 (br, 1E), 9.13 (=, 1H), 7.57 (s,

2H), 7.25-6.80 (m,

11H), 4.75-4.69 (m, 1H), 3.85 (d4d, J=5.8,

20

J=

J=

J=

[al®* = +98.88° (c

=

25 REFERENCE EXAMPLE 27

14.6Hz,

1H), 3.77-3.44 (m, 5H), 2.83 (4,

14.1Hz, 1H), 2.51 (s, 6H), 2.47 (4,

14.1Hz, 1H), 2.18 (s, 3H), 1.11 (t,

7.3Hz, 3H), 1.07 (t, J=6.BHz, 3H)

0.72, MeOH)

1-{2,2-Diethoxyethvl }indole

To a solution

of 12 g of indole in 100 ml of

dimethyl sulfoxide was added 6.5 g of sodium hydride at

room temperature.

30

The mixture was stirred at the same

temperature for 1 hour, and 20 ml of bromoacetaldehyde
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manner as in Exanple

The Rf



EXAMPLE 193
(-)-1-(2, 2-Di et hoxyet hyl)-3-(N - (3-nmet hoxyphenyl ) urei do) - 3-

((4- N N-di met hyl am no) phenyl ) am nocar bonyl net hyl )i ndol i n- 2- one 5
The Rf and NVR data were equal to those of the conpound of Exanple
156. [err] = -63.99 (c = 1.00, CHC [err]) EXAMPLE 194

(+) 1- (2, 2-Di et hoxyet hyl )-3-((4-(N. N-di net hyl - 10
ani no) phemd;)ésmﬂowe%aykﬁ%t Quhéa?»tﬁ&lreéé ”Péf%wed by further

phenyl ) urei do)i ndol i n- 2-one Pot assi um Hyd rogensul f at e The

conmpound oly+ainyeichd ratEwm Fot8Q WB&ar XREter codliny,l @linsdsiorof
pot assi um hydr ogensul fate, and the m xt ure was recrystal lized from

met hanol t gnigBhaden vidie pouided ih%o wagpolndnastimeesht®iuct was Mel ting point:
180[ err] C (deconposition) NVR (DMSO-d[err]) [err]: 9.98 (br, 1H)
9.13 (s, lHxtradted with ethyl ether. The organiid, layeld Wak d=Ek@PHz, 2H),
7.25-6.80 (m 11H), 4.75-4.69 (m 1H), 3.85 (dd,
J=5.8, 520 over anhydrous magnesibsm. 6hizfatel) and. donSeridrgdted 3id giveB83 (d,
J=14.1Hz, 1H), 2.51 (s, 6H), 2.47 (d, J=14. 1Hz,
1H), 2.18 (33 BHE mellti(btle compound. J=7.3Hz, 3H), 1.07 (t,
J=6. 8Hz, 3H) err!5 +98. 88[err] (c = 0. I\/EO—D 25 REFERENCE
EXAMPLE 27 NMR (CRQ1R3)28p) et’h@y éhy TFbrndBre lﬂ), -39 (4,700 St i on of 12

g of indole in 100 mM of dlﬂEth§| sul foxi de was_ added 6.5 of sodi um
hydri de at room t enper&ur .- 28nd - ABx{ Br e3Has S48 1 & al=3+fi%ame 30

tenperature for 1 hour, an 0 f bro cef.al d de
C 153 . 470 F. 63" (2r ogoacehe! ABRY IS 20 (a,

10 J=5.1Hz, 2H), 3.79-3.47 (m, 2H), 3.42-3.24
(m, 2H), 1.12 (t, J=7.3Hz, B6H)
REFERENCE EXAMPLE 28
1-(2,2-Diethoxyethyl)}~3,3-dichloroindolin-2-one
To a suspension of 23 g of 1-(2,2-diethoxy¥
15 ethyl)indole and 31 g of potassium dihydrogenphosphate
in 1 ¢ of ethyl acetate was added 700 ml of a 5% aqueous
solution of sodium hypochlorite under ice-cooling, followed
by stirring at that temperature for 10 minutes. The mixture
was washed successively with water and an aqueous soclution
20 of potassium carbondte. The organic layer was dried over
anhydrous sodium sulfate and concentrated under reduced
pressure to give 31 g of the title compound.
Rf = 0.50 {(hexane/ethyl acetate = 3/1)
NMR (CDCl;) &: 7.61 (d, J=8.2Hz, 1H), 7.40-7.30 (m, 1H),
25 7.22-6.98 (ﬁ, 2H), 4.74 (t, J=5.4Hz, 1H),
3.84 (4, J=5.4Hz, 2H), 3.86-3.67 (m, 2H),
3.60-3.40 (m, 2H), 1.14 (t, J=7.3Hz, 6H)
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di ethyl acetal was added thereto, followed by further stirring at
50[err]C for 1 hour. After cooling, the reaction m xture was poured
into water, and the product was extracted with ethyl ether. The
organic layer was dried 5 over anhydrous magnesi um sul fate and
concentrated to give 23 g of the title conpound. NVR (CDCl[err])
[err]: 7.60 (d, J=6.9Hz, 1H), 7.39 (d, J=9.|Hz, 1H)
7.26-7.03 REFERENCEGEXSMPUE 353. 4Hz, 1H), 4.64 (t,
J=5.1Hz, 1H), 4.20 (d, 10 J=5.1Hz, 2H), 3.79-3.47 (m
2H), 3.42-3-22,2-Diethoxvethyl}isatin(m 2H), 1.12 (t, J=7.3Hz, 6H)
REFERENCE EXAMPLE 28 1- (2, 2-Di et hoxyet hyl ) -3, 3-di chl or oi ndol i n- 2- one
To a suspensi on ofo28 gobatioR 00-3Hi @ gk yl- (212 -dikyhprydthpland, 31 g of
potassiun1dihigrogenphosphate in 1 [err] of ethyl acetate was added
700 i of 4is aqgeeéglm- "@éﬁ utn PO mls i Ghmerpyehsulforidadeas

I ce-cooling, foll y stirring at that tenperature for 10 m nutes.
The mi x%ur added dﬁﬁ@“ﬁﬁ%h@% @hc%%s%n\RQ%PQM%|$Qkﬁﬁépnaﬁé &f-8gGeous sol ution
20 of potassium_carbonate. The organic |ayer was dried over anhydr ous
sodi um sul P&t ECGAUMCBRAERXIGR ol (FHER & difRNeF that §P§s§&P€tﬂeng|ve 31 g of
the title ¢9 = 0.50 (h e et hyl NVR
(ODd [ er 1) FFRRFREUre Biohh notesmmeat Y Crr TALPned PN, Stigrihgsat
7.22-6.98

J¥5.4F&, 2&%5 §H§% §eé9e%%¥u§$0for 45 g@ﬂutas. To the méxgarg Zag(n] ZFD

1.14 (t, sio%ﬁ§ agﬁ%d 15.5 ml of concentrated hydrochloric aclé?

10 followed by stirring at room temperature for 1.5 hours.
Ethyl acetate was added to the reaction mixture, and the
mixture was washed successively with water and an aqueous
solution of sodium hydrogencarbonate. The organic layer
was dried over anhydrous sodium sulfate and concentrated

15 to give 25 g of the title compound.

Rf = 0.83 {chloroform/methancl = 20/1)

NMR (CDCl,) &: 7.75-6.95 (m, 4H), 4.71 (t, J=5Hz, 1H),
3.89-3.40 (m, 6H), 1.16 (t, J=7Hz, 6H)

EXAMPLE 195

20 *(RS)-1-(2,2-Ethoxvethyl}-3-(N'-(4-methyl-
phenvl jureido}indolin-2-one

In 3.8 ¢ of methanol was dissclved 176 g of isatin

while heating, and a solution of 100 g of O-methylhydroxyl-

amine hydrochloride and 136 g of sodium acetate trihydrate
25 in 400 ml of water was added thereto. The resulting mixture

was stirred at room temperature for 10 minutes, followed

by concentration. Water was added to the residue, and the

mixture was extracted with ethyl acetate. The organic layer
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REFERENCE EXAMPLE 29 1- (2, 2-Di et hoxyet hyl )i satin To a
solution of 31 g of 1-(2,2-diethoxyethyl)-3, 3- di chl or oi ndol i n- 2- one
in 200 M of dinethyl sulfoxide was 5 added dropwi se 50 ml of an aqueous
solution of 14.5 g of sodi um hydroxide in such a manner that the
reaction tenperature m ght not exceed 20[err]C, followed by stirring
at the sanme tenperature for 45 mnutes. To the m xture was slowy
added 15. 5 wds ofasthmdc ertthasedulratiedcayoeows asodium Iy drfcgencasibomptetirri ng
at roomtenperature for 1.5 hours. Et hyl acetate was added to the
reacti on midatigd oven aninydrous spdiuneswhfates il stancesdinadied wiot h wat er
and an aqueous sol ution of sodi um hydrogencarbonate. The organic |ayer
was dried cdsre arfid & d§33Jogifudrsathaxeinhootrdekinrtane- 1Fheo give 25 g
of the title conpound. Rf. = 0.83 (chloroform methanol = 20/1) NVR
(CDA [ err])reykying £rodes pyodpat yps uged1ip(thg-syhsequgnt reaction
3.89-3.40 (m 6H), 1.16 i{h} J=7Hz, 6H) EXAMPLE 195 20
(RS) - 1- (2, XEehIy H&Ng) Pyrdfieds- et hyl - phenyl ) ur ei do) i ndol i n- 2- one
In 3.8 [err] of nefhangl S%L oIvﬁl? of .isatin \gnileheating,
and a sol utllll% ‘cﬁD%S g’of 03 ?ﬁﬂ hg Pox?tg‘l Id' Ji"‘r#‘rﬁg{zhy ehi’o¥®de and
136 g of sodiumacetate trihydrate .25_ Lpj_40 f ter was added
thereto. The resulting m>€ r'es'?'s'wgsgg?f rf%gj af'(?%g(rﬂqﬁ'e\rl‘ﬁ‘ér rure for 10
m nutes, followed by nt i op. r e féje 0t resi due,
and the m xture was e%;gg%fe%ﬁ&h E%)fﬂﬁw' aceta ez.d’ %j'hée) 'or%gar:\“l c layer
- 155 - (s, 3H)
10 To a suspension of sodium hydride (prepared by
washing 50 g of 60% oily sodium hydride with hexane) in 1 2
of N,N-dimethylformamide was added dropwise a solution of
176 g of 3-methoxyiminoindolin-2-one in 3 & of N,N-dimethyl-
formamide at 0°C in a nitrogen stream. To the mixture
15 were added 1 & of N,N-dimethylformamide and 330 ml of
bromoacetaldehyde diethyl acetal, and the mixture was heated
to 70°C, at which it was stirred for 45 hours. The reaction
mixture was concentrated, and the concentrate was diluted
with ethyl acetate and washed with an agueous solution of
20 sodium chloride. The organic layer was dried over anhydrous
sodium sulfate and concentrated to give 284 g (97%) of 1-
{2,2-diethoxyethyl)-3-methoxyiminoindolin-~2-one.
" NMR (CDCl,) &: 7.93 (d, J=7.8Hz, 1H), 7.36 (dt, J=1.5,
7.8Hz, 1H), 7.08-7.00 (m, 2H), 4.70 (t,
25 J=5.4Hz, 1H), 4.29 (s, 3H), 3.85 (d,
J=5.4Hz, 2H), 3.79-3.43 (m, 4H), 1.14

(t, J=7.3Hz, 6H)

- 156 -



was washed with saturated aqueous sodi um hydr ogencar bonat e, dried over

anhydrous sodium sul fate, and concentrated to give 192 g (91% of

3- et hoxyi m noi ndol i n- 2-one. The resulting crude product was used in
t he subsequent reaction 5 wi thout being purified. NVR (CDCl[err])
[err]: 9.36 (br, 1H), 7.94 (d, J=7.6Hz, 1H), 7.34

(dt, J=1.3, 7.6Hz, 1H), 7.05 (dt, J=1.0, 7 GFE 1H)
6.92 (d, J=7.6Hz, dd)a ¢bilition of 0. 51 g of 1-(2, bs mé%:‘ﬂoxél@t -3- T0 a
suspensi on of sodlunlhydrlde (prepar ed 8y washi ng 50 g of 60@60|Iy

sodi um hydrm@leh&ﬁmiwmlimzlcw rﬂn 30 mloafl\béhéwﬁthé Oideped de was

added dropw se a sol ution of 6 g of 3-nethoxyi mnoindolin-2-one in 3

[err] of N, $bdhgeshyss pd/C drid rlarxﬂld@fatznoh%ﬁ:b@nwracna&i@gem@ttmam To
the mxture 15 were added 1 [err] of N, N-di nethylfornmam de and 330 m of

br onpacet al gesyttei sy eddyperasivirmlwasast itrredraxt toemwasmbenstdare forto
70[err]C, at which it was stirred for 45 hours. The reaction m xture
was concentlatkoursndnddre xdochrdgen atwaspbielret edThe reacthomtiuxtacet at e
and washed with an aqueous solution of 20 sodiumchloride. The organic

| ayer was dwasdfibiteredhthiraugh Ceritegdiamd shief diétaatiecenscponeerd to give
284 g (97% of 1- (2, 2-di et hoxyet hyl ) - 3- net hoxyi m noi ndol i n- 2- one.

NVR (CDCI [ ekrgyeder r']'he rresmdt(ej waksumndfm in738emidef Yejusne, and
7.8Hz, 1H), 7.08-7. rg 4.70 (t, _ 25 J=5.4Hz, 1H),
4. 29 (s, 3F9 25 mb Qg tr ethylamlne and 0.27 mg_gf4pytoé¥§ lgoqga@agg (m

4H), 1.14 (t., J=7.3Hz, 6H)
- 156 - were added thereto, followed by stirring at room temperature

10 for 1 hour. The reaction mixture was concentrated and
washed with water to give 0.55 g of the title compound.
NMR (DMSO-d;) &: 8.63 (s, 1H), 7.33-7.16 (m, 4H), 7.12-
7.16 (m, 4H), 5.05 (4, J=7.4Hz, 1lH),
4.77-4.63 (m, 1H), 3.84 (d4d, J=5.7,
15 14.6Hz, 1H), 3.77-3.40 (m, 5H), 2.22
(s, 3H), 1.08 (t, J=7.4Hz, 3H), 1.06
{(t, J=7.4Hz, 3H)
EXAMPLE 196

{+)-3-(p-Bromobenzyloxy)carbonylmethyl-1-(2, 62~
20 diethoxvethyl}-3-(N'~-{(4-methylphenyl)jureidolindolin-2-one

In 10 ml of dimethyl sulfoxide was dissolved 0.336 g

of (+)-1-(2,2-diethoxyethyl )-3-hydroxycarbonylmethyl-3-(N"'-
(4-methylphenyl)ureido)indolin-2-one. To the solution were
added successively 0.108 g of 4-dimethylaminopyridine,

25 0.170 g of l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride and 0.166 g of 4-bromobenzyl alcchol. The
resulting mixture was stirred for 18 hours, followed by

concentration. The concentrate was diluted with ethyl
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To a solution of 0.51 g of 1-(2,2-diethoxyethyl)-3-

met hoxyi m noi ndolin-2-one in 30 m of ethanol were added 50 ng of 5%
Pd/C and 1 ml of 2N hydrochloric acid, and the resul ti ng suspensi on
was stirred at roomtenperature for 5 18 hours under a hydrogen

at nosphere. The reaction m xture was filtered through Cerite, and the
filtrate was concen- trated. The residue was suspended in 30 m of

toluene, angher, Washedlsuebebkiobhy! aitReqanetd. rdrdcfodid @otld and
i socyanate wer e added thereto, followed by stirring at room

tenperat ure, ddkfriitel RefleouENeoladebhons Msad e MadGramreatborisse .and
washed with water to give 0.55 g of the title conpound. NVR

(DNBC}d[errﬂﬁe[d%g§ﬂic 18y@8F (as &died’oddr7adlydrougioditnl Zulfate,

7.16 (m 4H), 5. (d, J=7.4Hz, 1H), 4.77-4.63 (m
1H), 3.84 (4 cbrwehtrated. The crude product Ma$Hmyrilfded hy7 &idi4® (m
5H), 2.22 (s, 3H), 1.08 (t, J=7.4Hz, 3H), 1.06

(t, J=7.54HzgeBHjolumn dBtavRtBgrephy (hexane/ethyl acetate = 2/1) to
(+)-3-(p-Bronobenzyl oxy) car bonyl net hyl -1-(2, 2- 20 .

di et hoxyet hgiye 3 (N2 (@-(Af¥y qfh &g LitdrdePRREBNd B -righite powder. |, 30
m of dinmethyl sulfoxide was di ssolved 0Q.336 of

(+)-1-(2, 2-Mﬂ%t+@@ﬂaﬂhw=)-@-rﬁﬁjr(@eyéaﬁbéﬁwnﬁghy|733?1\15-80 (m, 10H),

(4- met hyl phenyl ) urei do)i ndal i n-2-one. To t ol utjon added
successively 0.108 g of 4- d-fet Hﬁraﬁi‘*ﬁep?rgﬁi ZE: 5‘58' %':eégo(‘b' of

g of - brombenzyl 2l cohol S 72, s e ORg (Fr «PTi & (BE SHF P i Fhr 16
Q?E;IS 1fool | owed by con€£d1’t raa=t4.%r1’. s'l:ré%zgggﬁsgtg%g V88, dbiy.tg,\,d W th
14.6Hz, 1H), 3.83-3.30 {(m, 5H), 2.97 (d,
J=15.1Hz, 1H), 2.65 (d, J=15.1Hz, 1H), 2.28
(s, 3H), 1.15 (t, J=7.3Hz, 3H), 1.10 (t,
J=7.3Hz, 3H)
15 EXAMPLE 197

3-(+)-1-(2,2-Diethoxyethyl }-3-(N"'~{ -methyvlphenyl)ureido)~3-
((1R-1-methzlprogoxz)carbonzlmethzl)indolin—z—one

The title compound was prepared in the same manner as

in Example 196, except for using R-2-butanol as a reactant
20 in place of 4-bromobenzyl alcohol used in Example 1965;
NMR (CDCl,) &6: 7.30-7.20 (m, 2H), 7.13-6.92 (m, 6H), 6.89
(s, 1H), 6.79 (s, 1H), 4.87-4.70 (m, 2H),
3.95 (44, J=5.9, 14.1Hz, 1H), 3.86-3.46
(m, SH), 2.95 (4, J=15.1Hz, 1lH), 2.56
25 (d, J=15.1z, 1H), 2.26 (s, 3H), 1.55-1.37
(m, 2H); 1.21-1.00 (m, 9H), 0.81 (t,

J=8.1Hz, 3H)
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et her, washed successively with dilute hydrochloric acid and a

satur ated aqueous sol ution of sodi um hydr ogencar bonat e. The organic

| ayer was dried over anhydrous sodi um sul f ate, and concentrated. The
crude product was purified by silica 5 gel colum chronmatography
(hexane/ ethyl acetate = 2/1) to give 0.219 g (48% of the title
conpound as a white powder. NVR (CDCl [err]) [err]: 7.45 (d, J=8.8Hz,
2H), 7.30- ¢x3rim 1%6H) , 6.71 (s, 1H, 6.60 (s, 1H),
5.05 (d, J=12. 7Hz, 1H), 5.00 (d, J=12.7Hz, 1H), 4.73
10 {+)-1-Formpldetipd-9- ( H-méthvidfiend BihireedarbohyImethyl -3~

14. 6Hz, 1H}{N'3.(ZmatR¢lphenfH)urdidy olin-2-one J=15. 1Hz,
1FD, 2.65 (d, J=15.1Hz, 1H), 2.28 (s, 3H), 1.15 (t,

J=7.3Hz, 3H), 1.109o(#®, solution of 0.227 g of J=7)-3H 2, ZHdiethoEXAVPLE 197
3- (+)-1 (2, 2-Di et hoxyet hyl )-3-(N - (4-nethyl phenyl ) ureido) - 3-

((1R- 1- et re,ﬂhmldp@xyﬁcaembmﬂcphemw;mnmazrb@mthyl -3-(N'-(4Fhe title
conmpound was prepared in the same manner as i n Exanpl e 196, except for
using R 2- m&ﬂ&w@mh&§Yé)ﬂ@&éﬂah%ndgblﬁnzp@%&xﬁ&ﬁ54¢%Kﬁhﬁ%§ﬁ@?ﬁ #¥B&ohol used
I n Exanpl e 196. &CDG errl £err] 7 30-7. 20 wh 7.13-6.92
(m 6H), 6 aggied 5 ml of 6N hydroch o¥%c qgﬁ 9%}QE§dZB$ qgtgygA 70 (m

(er_nl) ’ 5H) , 2_1@'@9(rd1re§__1f§_ fg{ §9H5n11(xggg J= 5’ghé rleactlon mllj):iture8?~1&?§ ?615 17,

é::?) (2) g(li %Sd,nc?’e@ﬁraqt'e%?_ %’n§7the resigg%"iia_ﬁ,d%wted (w hz@thy]l 21-1.00 (m

S8 10 acetate and washed twice with an aqueous solution of sodium
chloride. The organic layer was dried over anhydrous
magnesium sulfate and concentrated to give 0.189 g of the
title compound as a crude product.

NMR (CDCl,) 8: 9.59 (s, 1H), 8.12 (s, 1H), 7.42 (s, 1lH),

15 7.31-6.84 (m, 12H), 6.57 (4, J=7.6Hz, 1lH),

4.62 (d, J=18.8Hz, 1H), 4.29 (4, J=18.8Hz,

1H), 2.90 (&4, J=15.9Hz, 1H), 2.58 (4,

J=15.9Hz, 1H), 2.25 (s, 3H), 2.18 (s, 3H)
EXAMPLE 199

20 (+)-1-Formylmethyl-3-hydroxycarbonylmethyl-3-(N'-(4-
methylphenyl )ureido)indolin~2-one

The title compound was prepared in the same mannerx
as in Example 198, except for starting with (+)-1-(2,2-
diethoxyethyl )-3-hydroxycarbonylmethyl-3-(N'-(4-methyl-

25 phenyl)ureido)indolin-2-one in place of (+)-1-(2,2-
diethoxyethyl)-3-(4-methylphenyl)aminocarbonylmethyl-3~(N'-
(4-methylphenyl)jureido)indolin-2-one used in Example 198.
NMR (DMSO-d,;) 6&: 9.61 (s, 1H), 8.95 (s, 1H), 7.33-6.94 (m,

10H), 4.68 (4, J=18.5Hz, 1lH), 4.54 (4,
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EXAMPLE 198

(+)-1-Fornyl met hyl - 3- (4- met hyl phenyl ) am nocar bonyl net hyl - 3-

(N - (4-nmet hyl phenyl ) urei do)indol i n-2-one To a solution of 0.227
g of (+)-1-(2,2-diethoxy- 5

et hyl ) - 3- (4- net hyl phenyl ) am nocar bonyl net hyl - 3- (N - (4-

nmet hyl phenyl )urei do)i ndolin-2-one in 5 nl of acetone was added 5 m of
6N hydrochloric acid, followeg=by.dweatimng, 2.s87under Jee6lanzfolH1P ni nutes.
The reaction m xture was concentrated, and the residue was diluted
with ethyl 10 acetate and wazh®gl (dy cCB=14.18Hzgn lHQUeBud7sObut B8R of sodi um
chloride. The organic |ayer was dried over anhydrous magnesi um sul fat e
and concenExaMPwEt @0Qi ve 0.189 g of the title conpound as a crude
product . NVR (CDCl [err]) [err]: 9.59 (s, 1H), 8.12 (s, 1H), 7.42 (s,
1H), 15 3=(+)-1-FormylmeZhg] - vien thipi) ) cae T -BHf N’ ¢ (#-
4.62 (d5 Jn&&hRE D : ILA8- By 1H), 2.90
(d, J=15.9Hz, 1H), 2.58 (d J=15.9Hz, 1H), 2.25 (s,

3H), 2.18 (s, 3H) The tigkaMPORpQwnd was prepared in the same manner
(+) - 1- For nvl met hyl - 3- hydr oxycar bonyl net hyl - 3- (N

net hyl pheny@s) direiEgaypAgolPR, 2espept for Startlnﬂw;‘,"(ight & )cdmpéurd was
ﬁ{fﬁa{if_;2@;$§m§§%%h§%9931<L_menéﬁoLQ)é%%ﬁ&ﬁ;iﬁéﬁﬁyfﬁéﬁ%%“-Qzl starting
8 oyt TR BRIV WL 2 N T e (1351-,2-
(oo YT o el G DL aB et UL REArP P OBt s -
L EMI et W i TIE
NMR (CDCl,) &: 9.72 (s, 1H), 7.33-6.68 (m, 10H), 4.75-4.61
(m, 2H), 4.47 (4, J=17.8Hz, 1H), 2.99 (d,
J=15.4Hz, 1H), 2.63 (d, J=15.4Hz, 1H), 2.26
15 (s, 3H), 1.92-1.84 (br, 1H), 1.71-1.59 (br,
3H), 1.43-1.38 (br, 1H), 1.30-1.14 (br, 4H),
0.89 (d, J=6.6Hz, 3H), 0.82 (d, J=6.9Hz,
3H), 0.64 (d, J=6.9Hz, 3H)
EXAMPLE 201

20  (+)-1-(2-Hydroxyiminoethyl)-3-(4-methylphenyl)aminocarbonyl-
methyl-3-(N'-(4-methylphenyl ureido)indolin-2-one

In 1 ml of methanol was dissolved 0.050 g of (+)-1-

formylmethyl-3-(4-methylphenyl )aminocarbonylmethyl-3-(N'-(4-
methylphenyl )ureido)indolin-2-one, and a solution of 0.021 g

25 of hydroxylamine hydrochloride and 0.021 g of sodium acetate
in 1 ml of water was added thereto. The resulting mixture
was stirred at room temperature for 1 hour and concentrated.
Water was added to the residue, and the mixture was

extracted with ethyl acetate. The organic layer was washed
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- 159 - J=18.5Hz, 1H), 2.87 (d, J=15. 8Hz,
1H), 2.56 (d, J=15.8Hz, 1H), 2.17 (s, 3H)

EXAMPLE 200

3-(+)-1-Fornyl net hyl - 3- (L- ment hoxy) car bonyl net hyl -3-(N -(4- 5

met hyl phenyl ) ur ei do) i ndol i n- 2- one The title conmpound was
prepared in the sanme manner as in Exanple 198, except for starting

Wi th (+)-1yf2n2saturatélcafeeyes odin (Hydwgtelmytmmeoybm‘eéayl 3- (N - (4-
met hyl phenyl )urei do)i ndolin-2-one in place of (+)-1-(2,2-

di et hoxyet byk)- 8anh¢dpptbyspbeny| $ant aaeardron domidntrateaN - The
(4- met hyl phenyl ) urei do)i ndol i n-2-one used in Exanple 198. NVR

(CDA [err] yekesup: wal. pir{fiedHy FiBil®H.dE (onlutGHchromaSogrephy

(m 2H), 4.47 (d, J=17.8Hz, 1H), 2.99 (d, J=15. 4Hz,
1H), 2.63 ((dichidSodeizhate)etByl6acdBate = 1/1) to give Os045Hg of 92-1.84
(br, 1H), 1.71-1.59 (br, 3H), 1.43-1.38 (br, 1H),
1.30-1. §4 (tne, tdile compound. 0.89 (d, J= 6 6Hz 3H), 0.82 (d,
J=6. 9Hz, I—g 64 (d, J=6.9Hz, EXAMPLE 201
20 (+)-1- G@Iﬂy@réﬂyﬂﬂﬁbé?ﬁ?l“? a%ﬂ%‘é‘t‘ﬁ%l%ﬁ%’?ﬁﬁ% arm?r{(’}c)arbonyl

nmet hyl - 3- (N - (4- net hyl phe ) ur ei do) i ndol i n-2-one In 1 m of
met hanol WaBR i (£D61Ly E@M@Uﬁ@ §iof (+)-1-

ot iyl phenyl ) or 6 d0)-ORGPFn- - SRe: SneaCEb Hc?&y%& off GAPT 058yt
%?re(r)x\)llvggmaggegy? l 'i;' Thgagggul ?2%3 ?n‘é?u Uﬂfi’c\?a?ogtz r1r4e ! ) 1rg1omOf
'ﬁggipgtrjgfou;ﬁdf?Lelr#@tl{uyg'a%ago%e% %ﬁg(:t ed %N% y1 acet S(?e h-georganic
layer was washed , 18 (n, 0.5H), 2.89 (4, J=14.5Hz, 0.5H), 2.85 (d,

J=14.5Hz, 0.5H), 2.51-2.40 (m, 1H), 2.26 (s, 3H),

2.19 (s, 3H)

Structural formulae of the compounds prepared in the

15 foregoing Examples are shown in Tables A and B below.
TEST EXAMPLE 1

Gastrin Receptor Binding Test in Guinea Pig Gastric Glands

Preparation of Gastric Glands:

Guinea pig gastric glands were prepared according

20 +to the method of Chang, et al., Biochem. Bidphys. Res.

Commun., 134, 895 (1986). The gastric mucosa of a Hartley

male guinea pig was peeled off. After washing, the mucosa
was minced with scissors in buffer A (Eagle's MEM containing
2 mM L-glutamine and 25 mM HEPES; pH 7.4). After washing,
25 the minced tissue was incubated in buffer A containing
0.025% collagenase, 0.01% soy bean trypsin inhibitor, and
0.1% BSA at 37°C for 60 minutes under 95% O, and 5% CO,. The

gastric glands were isolated from the tissue with a pipette,
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- 160 - wi th saturated aqueous sodi um hydr ogencar bonat e,

dried over anhydrous sodium sul fate, and concentrated. The resi due
was purified by silica gel colum chromatography (di chl or onet hane/ et hyl
acetate = 1/1) to give 0.045 g of 5 the title conpound. Rf =0 18
(di chl oronet hane/ et hyl acetate = 2/1) NVR (CDCl [err]-DVMsO-d[err])
[err]: 10.09 (br, 0.5H), 9.62 (br, 0.5H), 8.69 (br, 0.5H),
7.57 (br, Ga3Hed twide/wd&h( Bufibl, A7. 30d 7£{Ycdr8d tHrough a mest).,
7.06-6.77 (m 9H), 4.71-4.52 (m 1.5H), 4.30- 4.18 (m 0.5H),
2.89 (d, JaheniHtheOgakkriz. §lantds were obtained A dEiriEugtion.51-2. 40
(m 1H), 2.26 (s, 3H), 2.19 (s, 3H) Structural
fornul ae ofgiindd ngomesttnds prepared in the 15 foregoi ng Exanpl es are shown
in Tables A and B bel ow. TEST EXAMPLE 1 Gastrin Receptor Binding

Test in Guinea Pi guGasbr pdgCoastizic glafiepeers imaswHpe@eitd iinn Gufifes:

Qui nea pig gastric glands were prepared according 20 to the nethod of
Chang, et & .(HaBkdshemluBiiophgontmRéning 10 rd6rHRRES arey 0.2865 BSROS®H The
gastric nucosa of a Hartley mal e gui nea pig was peeled off. After
washi ng, tHe4udddaml of RuffernBeneni guined sBidFs- in buffer A (Eagle's MEM
cont ai ni ng 2 ™M _L-gl utam ne and 25 mM HEPES;, pH 7.4). After washing,
25 the mnced ti FuEORasli RulFRee§UPReBELPR CON TN the 0. 025%

col | agenase, 0.01@6soy,beﬁn trypsin inh 1% BSA at

37[err] C f FeBFRANFGCed 5999@&@%579%% r’éﬁ)%néjiaéjrdﬁq Ozﬂué‘l 0% gastric
gl ands werqgfg%g% % nf&ogh%gg E%iﬁg g@ﬁéﬁ§%§§é¥§g5222.5 pM). Then,
10 10 pl of a test compound or a solvent (for total binding)
or 10 uM Pentagastrin (for nonspecific binding), and buffer
B was added there to make a total volume of 1 ml. The
reaction mixture was incubated at 25°C for 45 minutes and
then centrifuged at 12000 g. The supernatant was removed
15 by suction, and the radioactivity of the isolated gastric
glands was measured with a gamma-counter.

The specific binding of gastrin to gastrin receptors
was obtained from a difference between the total binding and
the nonspecific binding. The IC,, of the test compound in

20 inhibition of specific binding was calculated.

The results obtained are shown in Table C.

TEST EXAMPLE 2

Inhibitory Activity on Gastric Acid Secretion in Pyrolus
Ligated Rats

25 Sprague-Dawley male rats weighing about 200 g
were deprived of food for 24 hours while allowed water ad
libitum. The abdomen was opened under anesthesia with ethyl

ether, the pyrolus ligated, and the abdomen closed. The
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- 161 - washed twice with buffer A and filtered through a
nmesh. Then, the gastric glands were obtained by centrifugation.

Bi ndi ng Test: GQui nea pig gastric glands were resuspended in
buffer 5 B (Hank's solution containing 10 mM HEPES and 0. 2% BSA; pH

7.4) (10 mM of buffer B per guinea pig). To 200 [err]l of the
suspensi on contai ning the resuspended i sol ated gastric gl ands were
added 20 [ gfagdd wefre deprhiobf] broasbai and Waarn fdd nalhctarcenitiat ithey 22. 5
pM. Then, 10 10 errf of a test conpound or a solvent (for total

bi ndi ng) werep@u&thQﬁthhEeﬁtagnﬁlréﬁhéfor Ttod spemiddhc waisndiemgedand

buf fer B was added there to nmake a total volune of 1 m. The

reaction madaigaswasd jaibat edsato2beeted Gahdrmedsuretit eTrangastrict hen
centrifuged at 12000 g. The supernatant was renoved 15 by suction, and the
radi oacti vijuicef walse desairdtfededaatr 8800 rpmgl amdlsthessupsanatadtnivas a
ganma- count er . The specific binding of gastrin to gastrin
receptoss titratasl ofpt &ion@H f7r.6nwathi Of ENeNa@H beelilion K ht@inith@ ng and
the nonspecific binding. The ICerr] of the test conpound in 20 inhibition
of specifi cadididinpivdhec glasFriceduice. The amouymk ¢%skha gafiitdiched are
shown in Table C TEST EXAMPLE 2 |Uh|b|t0r¥ Activity on Gastric
Aci d Secr etaeid iontmutowas calculgieddbrafyltiplying the S&‘gﬁ}& BSR nal e
rats melghlng about 200 re deprived of food, for. hours, whi |l e

al | oned watepleme by the lﬂ%ﬁtﬁhénébﬁgﬁeﬁeﬁ)&?nﬁp%%’obhw o fSifbsi a wi th

ethyl SL 081 DG "B et 3hedra2g L8 eARIPEEILH 05 Whrudlion.
10 A test compound, suspended in a 3% gum arabic solution,
was administered intraduodenally at a dose of 2 ml/kg
immediately after the pyrolus ligation.
Inhibition (%) = [(Average amount of gastric acid output
in control group - Average amount of gastric acid output in
15 +test group) / Average amount of gastric acid secreted in
test group] x 100
The results obtained are shown in Table C.
TEST EXAMPLE 3

CCK-B_Receptor Binding Test in Rat Cerebral Cortex

20 A rat cortical membrane fraction was prepared ¥

in accordance with the method of Chang, et al., Proc. Natl.

Acad. Sci., U.S.A., 83, 4923 (1986). Sprague-Dawley male
rats were sucrified and the brains were removed and immersed
in a 50 mM Tris-HCl buffer (pH 7.4) under ice-cooling, and
25 +the cortex was dissected. Cerebral cortex was minced in the
same buffer, and homogenized with Polytron. The homogenate
was centrifuged at 2,500 g, and the supernatant was further

centrifuged at 50,000 g. The pellet was resuspended in a
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- 162 - rats were deprived of food and water for 4 hours
until they were surcrified with ethyl ether. The stomach was renoved,
and gastric juice was collected and neasured. The gastric j ui ce was
centrifuged at 3000 rpm and the supernatant was 5 titrated up to pH 7.0
with 0.1N NaOH solution to obtain the acidity of the gastric juice.
The anpunt of the gastric aci d output was cal culated by mul tiplying

t he gastri creagtion buffet wodutidnhd 19C mti HEPESNASthe MeCentl mMhiEGIT®,on of
acid secretion was obtained according to the follow ng equation. 10
A test conpb3ddyM Nespienddtl 6.5 )a 3% gum ar abi ¢ sol uti on, was
adm ni stered intraduodenally at a dose of 2 n1/kg i medi ately after

t he pyrol usBindgng dfest: | nhibition (% [ (Average anmount of gastric
aci d out put in control group - Awerage anDunt of gastric acid output in

15 test group) / Arerkife ga&RY cerebrel ¢ortex test group]
x 100 The results obtalned are. shown in Table C TEST
EXAVPLE B suspemdon peeeshiasdeasl 78 wd Pés Fnc%rs crefrtad ddrinad 20

A rat cortical nmenbrane fraction was pre in accordance with the
met hod of Cﬁ%ﬂﬁenﬁﬁaEﬁon'F%Qx?“%«ﬁqd 1% w1 Réa& tegt cogpaund om3 4923
(1986) . Sprague Da rains were

renoved and a7 ARBYR ?Eor ?9F§%Eﬁiﬁaﬁnéﬁe§rH glgk : ?%&}%aﬁs under
e R ST D B bR Ty o
PO TN A e v
10 incubated at 25°C for 120 minutes, followed by filtration
through a GF/B filter (produced by Whatman). The radio-
activity of the membrane fraction adsorbed onto the filter
was measured with a gamma-counter.
The specific binding to CCK-B receptors was
15 obtained from a difference between the total binding and
the nonspecific binding. The IC,, of the test compound in
inhibition of specific binding was calculated.
The results obtained are shown in Table D.
As is apparent from Table C, it was confirmed that
7 20 the compound of the present invention exhibits excellent
gastrin receptor antagonism as well as inhibitory effect on
gastric acid secretion.
As is apparent from Table D, it was confirmed that

the compound of the present invention exhibits excellent

25 antagonism against CCK-B receptors.
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- 163 - reaction buffer solution (10 nM HEPES, 5 mM
Myl [err], 1 nmM EGTA, 130 MM NaCl; pH 6.5). Bi ndi ng Test:
To 150 [err]l of the resulting rat cerebral cortex 5 suspension were added
20 [err]l of [err]l-CCK-8 sulfated (final concentration: 15 pM and 10
[err]] of a test conmpound or a solvent (por total binding) or 1 [err]M
CCK- 8 sul fated (for nonspecifig¢ Bindi c-and, t he reaction buffer
sol ution was added there to _mak . I'¥he-p,eaction m xture was 10
i ncubated at 25[err]C for 120 ni‘fuFe [Bosedl by filtration t hr ough
a G/B filter (produced by Watman). The nadi o- activity of the
menbrane fractirapiadsar bed onto the filtefs was neasured with a
ganma- count ed— The specific binding to CCK-B receptors was 15
obt ai ned fromEa;,oM,ﬁ qremde bet wgen the t}ptﬂ bi adi ng |and t he,
nonspeci fi ¢ {pihrdi-hgi—Fhell Clerr] of the test conpoung— lnhibitign of
NH
fro

speci fic binding wag cal gul apgds _Qe_cr,.,esul t@ o)bt_q\i%% sthown
le"C, it was confy g‘that

in Table D As is a r ent
20 the conpound of {the present inven{ion exhibits excel |l ent gastrfin
receptor ant agor?ri sm|35N%el | as 1 nhi bi { ory effect’ on “ dastric”acid
secretion. A3 is apparent {from{Table D, ijt was| confirned that
t he conpound of 3t he |present—crgeation|exhi bits excel llent 25 ant agoni sm
agai nst CCK-|B receptjors.

4 — —@ o #” " ”

5 — | —CHCH(OCH), | « ” " ”

6 — | —CHCH(OCHmn): | ” " ”

7 — | —cnerg gg:-;, p ” p .

8 - H ” ” P »

S —_ H o 4 _\ u —NH—@

10 — | —cHCHOCH): | « | = ch | « |- H—cn

11 - “ v | ~och |« |- —ocH,
12 — p o | ~{—cooch| « |- )—coocH,
13 - " v | N w | =N~ N
14 — " o | D ] | D

17 - ” ” —@_CF’ P —NH /_\ CF,
R\ —
i8 —_ “ o /_- “ NH—Q
F F
19 —_ ” ” -p P —NH_p
N N

20 — ” ” —@—Br “ —NH— B¢

- 165 -



- [err] Table A-1 Ex. No. (Rerr])n Rl err]
X Rlerr] I - [err] NH
[err] NH [err] 2 5-NJ err] H 3 [err]
4 [err] . | fQ 5
-CHerr]CHCCH err])[err] 5 3X—=C—~NHR," -
-CHerr]CH OJerr]H err]-n) y -Y-C-R. [err]
n (R")n ‘ll 2 4 n —
8 - 8 N~ 0 O 9 =.
H " 10 - -CH[err]CH(Gﬂ—I[err])[err] [err]
[err] ThBle A=2 ! [err] [err] 13
. teff1 ey 17 =
" Ex. No. | (Ron R " [ eKr] R5 Y - R,
" i . 1
T 3 —NH
21 — | —CHCH(OCHs): | NH 'Q NH ‘Q
Br Br

22 - H e | Do | or | == H—on,

23 — —CH,—@ “ ” o u

24 —_ CH, " ” " e

25 - '—CHICO—@ # »” " ”

26 —_— —CH;—Q ” p #" ”

27 —_— -—CH!._O (s} " ” "

53a -_ —CH,CO0C:H,4 NH ” “ OC:Hs

53b -_— H ” " Vi ”

S4a -~ | —cHeo—) " " “ D

54b —_ H ” ” ” "

55 — ” ” ” ” OH

56 - —CH,CO0H u “” “” ”

- ~ H “ " w | —NH—= H—chs
~\

58 — ” " o #” ‘—N\_‘N""CH;

58 —_— ” " ” ” ——N:>

60 - “ CH. u NH | —CH:— H—CH,

61 — —CH:—O " ” ” CH;

862 —_ ” " “ " —-NH—@-‘CH:

63 - —cHeco—) | NH " CHa "
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16 - ! [err] [err] 17

[err] 18 " [err] 19 -
[err] 20 - 165 - [err] Tabl e
A-2 Ex. No. (Rlerr])n Rl err] X R err]
y 21 - [err] ~ NH . Q NH [err] 22 -
H CH err] [err] CH erg —C—-NHBg
"o [err] 24 - R \e 25 [err]
n n 26 _ ( [ fé re 7 N O o n 27
[err] 53a - [err] R, [err] 53b -
H Table A-3 " 54a - [err] 54b - H
Ex. No. | (RJn R, X R Y R,

64 — | —CH.COOCH, NH | —O—cH, | cHe | =N D—ch,

65 — —CH,—@ " " " _ ”

66 —_ —-CH,CH,—@ #" ” 7" »”

87 - CHs ” " " ”

68 —_ —CHj; /_\N " ” " ”

69 - —CH.0OCH, # “ u “

70 —_ —~CH;CH(CHrn), " ” " P

71 — | —CH:CH(OC:Hs), " " " v

72 7—~CH, H ” “ s ”

73 - —@ ” ” | /s ”

74 45—CHs{ —CH.CH(OC:Hy), ” # o "

75 5—F ” " ” ” 7

75 5—-CCH, # ” ” ” ”

77 5—8r ” o »” P4 ”

78 _— ” P —@—Cﬂ u #

79 —_— P ” —O—OCH, ” ”

80 - p " _O p "

8i — I/ . ¥4 /—\ ” F/4

CH,
82 _ /" 14 /_\ F 14 "
83 _— " " —Q " t/4
C? :
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55 - " " " " oH 56 -

-CH err] COOH " " " " 57

H " " " 58 - " "

" " [err] 59 - " " "

[err] 60 - Lerr] o NH [err] 61

- [err] " " 3X-C~NHrer 1] 62 -

[err] 63 - [err] Ng—i Y—-C—R. CH err]

- 166 [err] Tabf¥%zAg 2305 (Rlerr])n

XCH Y R[ erir ] 64 -

- err I rr NH ?

- [ ]ma%éé]ﬂf ] A Frerr] _ CH[err]{n”][rerr]
Ex. No. {6&dn - R [errlx R Y "R, "

" 69 Fef+] o

84 — | —CHCH(OCH), | NH ad) CHy | —NH— D—cH,
85 - ” " _Q " ”
86 - » s CiHs ” ”
87 —_— ” u —@—COOC,H, ” “”
88 —_ ” o _;Q “ ”
CH;
89 -_ " # -_Q % "
C2
90 — »” " —Q » "

81 — ” ” —<'.3—-N()z ” ”
g2 —_— ” o —Q—CN ” p

g3 - ' “ o _Q o P
CF,
94 — ” P _Q u yy
£
95 — “ " —@—CF, " #
96 — | —CH.CH(OCHrn): | ~ Y H—CH, ” “
97 — —CH:CHO " " u "
o8 - -—CH,—(gj ” p u" o
8¢ - ~"CH;CH(OCH;-C»); . o P "
100 —_ —CH,CH{OCHS,)+ Y » o o
101 CHy— Ha
- et " ” ” #
O—¢eH,
102 —_ —CHCH:NHCH, P " " o
«HC2
103 - “CH;CH;‘—'ND " " " 7
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70 - [err] ! ! ! 71 - [err] !
72 7-CH err] H ! 73
" 74 5-CHerr] [err] " 75
5-F " " " 76
5-OCH err] 77 5- Br o " "
78 - ) 79 a S X—CnNHRS [err] 80
_ [err]5 YO 81 -
: R 2 ETerr] 82 .
n n X 83 _ 7 ) ';‘ O n n
n RI 167 = [ err ]
Table A-4 BEZabip A-JRerr])n X 84 - [err]
NH Ee¥d. | myn | CH G LgrT R Y R,
104 — | —cHCHNCHY: | NH [y—cs | cH | —NH— D,
108 — —CH;CH({SCH,}, ” P ” ”
106 - —CH.CH({SC:Hs), " ” " “
107 - —CH.CH{OCHs): | P p OCaHs
108 -— " ”n ” /" OH
CH
109 — ” ” ” " _N’\‘©;
110 — w " " #  |—NH—~ H~coocH,
111 — ” " " ” —'NH—Q
CH,
112 —_ ” # " " —NH_Q
‘ CH;
113 —_ ” ” ” s —NHC:Hn
114 —_— ” “« o« #” —NH—@—CE
115 —_ ” “ P Y —'NH‘Q—OCH;
118 —_ ” w " " —NH{CH3),CO0C,Hs
117 —_— ” ” " " —NHOCH,
118 - P p P #  |=-NHL H-CH.COOCH,
118 — #” u P ” —NHCH,CH(OC:Ms) 1
120 _ ” " “ v | =N~ S—CHe
121 —_— ” " “ “ —N H—'Q—-NO:
122 —_ ” o #” " —N Q CH,
CH,
123 - #” ” ” L4 —NH—Q
: ’ Ci
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85 -
[err] 86 - " Lerrl a
3 [err] 88 -
89 - " ) 20 :
n n " 91 O - !
4 ¥ n
[err] ! " 92 s AN _3X-C-NHR, Lerr]
n - " Y-C—Ra
" 96 _ [ err ] 7 ‘R " " ., 97
© O errhEHO g E e .. %8
- [err] N 22 -
lerr] Bx. No. | (Ron "R X {100 g vlgrr]l g, )
g . 0+ Focs] -
" 102 124[, | —f ef r f-cH.cH(OCH, | NH " Y—CHy, | CH: | —NH—C N |,
103 . erf = N
) r
- 168 128 —_ ” 7 # “« '—'NH[ ]NHz
126 - # ” # # —NHCH,—@
127 — “” " p ” *NH—@—OH
128 - #” " " " —NH-—@—cF,
129 —— 77" n” ” " _NH—Q
OCH,
130 _— “ o ” #” "'NH'@-N (CHs),
131 - ” " P ” —NH N/CH;
“COCF,
132 - ” 7 " ” -—N]-i-‘-(!~J \
133 —_ ” ” ” ” '—‘NH_@
134 —_ o7 ” o” " ""NH@'N(Csz) 2
135 - p “ " * {=NH-¢ D-NHeocE,
136 e ” ” » ” —NH_GQ
- ~ COCF,
137 — “ #” ” ” —NH ( j N)
138 - ” ” " ” —NH .‘{1 _\ CH,
139 — ” V73 ¥4 o —NHp
c
14¢ - ” " . " —NH""/,CN
141 — ” ” ” "’ -NH
CH,O
i42 -— “” # “ o _NH_Q—'CH‘
HO”
143 hand " " " n —NH—C{:\—QCH,
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Table A-5 Ex. No. (Rerr])n R err] X
Rl err] 104 - [err] NH [err] CH err] [err]
105 - -CH err]CH(SCH[ err])[err]
" 106 - [err] "o "
- [err] " S 3X=C—NHR, [ €] 108 . -
n n %‘_R‘ 109 -
[err] 110 - (R ' 2g 6 "
N
[err] 112 7 | [err]
_ 1 R n
115 - | Ex. No.! ®Ron R, X R " gplerr]
116 - mn mn mn n [ pr r ] 1
- "144 — | =—cHCH(oC, - ]l w8
lerr] 119 [CH{OC:Hs): | NH CHa CJ:iI NH (e [
120 - " [efr] 121 - ]
" 145 [ enr ]— 122 # . " w ” —N /_\
[err] 123 ! /A " "
- 169 - 146 —_— ” " _Q # —QC,:Hs
OCH:
147 —_ ” u " ” —0OH
148 - ” " ,, u | —NH— )—oCH,
149 — ” " " " —NH 7 \—CQ
150 - ” " ” " -—NH_-Q
CHs
151 — &7 “ '—NH
152 —_— " - P ‘_'NH
" ” ’ -QCH,
158 —_— y o " ” ’—NH-Q
CH,O
154 —_ “ ” " ” —NH—@—F
153 —_— ” ” " » —NHC;Hrn
156 —_ ” ” ” “ —NH—@—N(CH;};
o 1s7 — " " . v |—Ne— H-coocH,
158 - ” —NH— \>_ .
P " u N = CH
159 - —CHzCHO ” " " -—NH—-</ \>_CHa
160 — —CH.CH.N{CH.)a2 » " # "
161 — | —CH,CH(OCHs), | ¥©—cn, w | —NH~)—NHCH,
162 — o " ” “ —NH—< ﬁNH
163 — ” w w v | —NH— —cooH

107

[err]

r]
7

err]
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[err]
'['err]

[err]

'['err]

[err]
[err]

[err]

13

Table A-6 Ex. No. (Rerr])n X
124 - [err] NH [err] CH err] 125
" " [err] 126
:: n n O [ er r ] 127
) . 4 3 X—B~NHR, [err] 128
[err] 129
Y"‘C"‘R«
(R 1 2 & [err]
- " 7 N " " [err] 131
n n Rz n
132 Table 2-8 " " "
1 3 - mn [ 13 -
X. NO. (Rl)‘r E.r r.'l Rt 135 x ] Rl 4 n RA n
]£6 _ n n / \
1371 — | [fCH (OCHS: | NH cHy | CH: | -NH -CH:cooH
[grr]
165 - | — » CH, v " NHLAD—NH—_)—GOOH
n n 141 -
142 166 — " " " # —NH—@—NH;
167 —_— ” ” " # —NH—@- N{CH,):
168 — ” NH N——ct | cre | —NH~—Co
188 - ” ” 7 N—0CH, # "
170 — P u /__\ F “ —NH"@""F
171 —_ ” P ? NY—CH, “ —0O~(L-Menthy!)
172 _ o " P " ”
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— ’” " -
OCH, —0—{D~Menthyl
" 174 — " " ~—cr | » —NH—@—CH,
175 —_— »” ” /4 4 "
176 —_ ” " w p —NH—@-I
177 — " " . " —OCH:CH:Br
178 —_ ” ” o ” —QOCH,CH.I
179 —_ ” " " ” —*NH@—CH;
180 — #” ” " " —NH—@- N(CH3) 2
181 — p " " | —NH— S—0CH,
182 —_ o p “ o ~—NH ‘G__\ CH,
183 - “ p " w | =N ) N(CH),
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[err]
- 170 - [err] Tabl e
A-7 Ex. No. (Rerr])n X Y
144 - [err] ~ NH [err] [err] 145 -
" 4 [Rr r] 146 ;
[err] [ ers Y7CC—NR Rs_ "
; - Y © " [err] 150
[err] 151 - éx

[err]  Hable a-9 : orr]
153
[err] 158x. No.-| (Rin R X Ry Y R,
[err] 155 = " ! err
156 - 1§4 - —PH=CH (OCzHl)z "NH ”_\ CH" CH, 'FNT@’OCH; 157]
. ; " [err] 158 -

185 —_— ” p _@r r] ” —0~—{L-Menthyl)

OCH,

186 _— " " ”n 7 "

187 — u “ # # —Q—{D-Menthy!}

188 —_ ” # " a —'NH—'@'—CH;

188 —_ " # " o #

180 — " 7" " " —NH—Q‘CH:

191 — ” ” " ” —NH-@- N{CH.).

182 —_ ” ” #” ” -—NH—@"‘CH;

183 —_ p u “ u —NH—@-N(CH;};

154 — p u P P P

196 — " P —@—CH, . —-OCH,—@— Br

187 -_ n " " ” -0 K _

168 — —CH.CHO ” ” ” —NH—@—CH;

199 —_— ” " #* ” —OH

200 — ” ” # # —0O—(L-Menthy!)

201 —_ _CH-zC!'FNOH ¥4 " ” —"ONH_Q—CH:
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159 - [err] " " " 160 -
[err] 161 - [err] [err] [err]
- [err] 163 -
) [err] - 171 -
[err] Table A-8 Ex. No. (Rerr])n Rl err]
R err] Y R err] 164 - [err] NH
CH err] [err] 165 g NHCONHGH[ er r ] "
NH [err] 166 ; ’@:—j:
[err] 167 - (RT3 W20 " [err]
168 - NH T [err] CH err] [err]
169 - Table B-1 [ &Pr] " 170 -
" [err] N er Ty pain = "
[err] " [ ¢EX] No. | IRR - R R, "
" 173 - “ - ferri ' [err]
1 ) 28 — | —CHLHOCHY, |  —{D~cH, [err]

29 — —-CH,—@ #“

30 - ) p

31 §—CH:] —CH:CH {OC;Hy): p

32 5—Br ” ”

a3 — ” -@—CE

34 —_ " ~ H—ocH,

35 — p _O

36 — " 7\

37 -— ” —@-—F

38 —_— " 7 N

39 _ ” 7\

_QOCH,
40 —_ “” —CaHe
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" [err] 177 - " " "

[err] 178 - " [err]
179 - " " " " [err] 180
" " " [err] 181 - "
" [err] 182 - " "
" [err] 183 o O NHCONHR, "’
[err] - 1372 -
REPLACEMENT SHEET (Ri)e—g \ 2o - 173 - [err] Table
A-9 Ex. No. (Rlerr])n R err] i X R err] 184 -
[err] NH  CHerr] mapi&rdds 185 v
[err] 188 - 2 B ' 187 -
" " " LEX. Nd.| (Rnefr] R. 188 - R ! !
[err] 189 - . - - !

41 - —CH:CH(OC,Hs), ! N—~COOCH,

42 - " —< :E

CHs

43 §-F u 7 )~—CH,

44 5—-CCH, ” #

45 — ” 7 N

CH{
46 _ " /_\
Ce
47 —_— ” _Q
43 — “ 7 N—NC,

49 —_ ” —@——CN
50 — u _Q

NCF,
51 —_ " /_\
F
52 —_— ” /_\ CF,
185 — o /_\ —CH,
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190 - " " " o lerrd o1
" [err] 192 - i}
'['err] 106 193 - ) [err][err] 194
] . " " 198 -CH err] CHO
[err] 199 " [err]
200 [err] 201 - [err]
[err] Table B-1qgB¢g Moo (R Rerr] 28 - [err]
[err] 29 - [err] - 30 -
" 31 5-@rerr] Lerr] 32 >~ B Gastri"c l".Cidd:j
" Gastric Receptor Secretion
Test Compound | Binding Test Inhibition (%)
(Example No.) | (Test Example 1) | .o ¢ Example 2)
ICs, (nM) 10 mg/kg, i.d.
—_—--————_——-T—_—-—'
10 2.5 59
71 48
79 . 47
84 68
85 72
89 . 65
92 4.3 57 “
94 3.5 70 ]I
111 5.1 69
114 2.4 56
122 2.9 62
124 5.3 54
125 2.5 54
129 3.6 71
130 4.9 71 {
138 2.2 69 “
143 1.5 64
148 1.1 63
i 149 0.93 69
IL 151 2.9 62
“ 152 2.1 64
“ 154 1.0 59 J
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34 35 - 36 - " 37 - 38

. 39 [err] 40 - o

- 174 - [err] Table B-2 Ex. No.
(Rlerr])n Rlerr] 41 - [err] 42 -

ferr] 43 5. F " [err] 44  5-OCH err]

TABLE C (cont.)

S —
Gastric Receptor Gassetcr:ect;g::- d
Test Compound Binding Test Inhibition (%)
(Example No.) | (Test Example 1) (Test Example 2)
ICs (nM) 10 mg/kg, i.d.
f
156 6.5 69
158 1.4 66 “
168 2.6 61 |
169 1.9 52
170 5.1 63
174 0.54 70
lr 179 1.6 63
| 180 4.6 73
u_ 181 2.2 69
188 0.35 76 (3 mg/kg)
190 0.68 70
191 5.5 78
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45 -

[err] 49 -
[err] 51 -
[err] 195 -
- 175 -

Acid Test Conpound

TABLE C
Bi ndi ng Test

[err]
[err]
[err]
[err]

[err]

46 -
48 -

50 -
52 -

Gastric Receptor
Secretion (Exanple No.)

47

Gastric

(Test Exanple 1) Thgﬁhbktion (% I Clerr] (nM
(Test Exanple 2 0 2.5 59
2.2 1 T T. T o a3
79 Comppund CCK-B Receptog7 || Compognd CCK-B Receptgr
59 82 No. Bingding Test No s5g Bigding Test
68 85 (Example (Tept) Example 3) || (Exampje | (Test Example 3)
No. ) I No.? ICEg (nM) '
62 1.2 129 0.39
65 0.76 130 2.3
“ 66 0.76 180 0.36
71 1.2 92 0.90
174 0.42 143 1.9
7 0.07 181 0.78
111 0.35 156 2.8
" 114 0.64 191 0.45
138 0.50 158 0.56
179 0.14 "7 190 0.10
122 0.18 "
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89 5.8 65 92 4.3

57 94 3.5 70 111

69 114 2.4 56 122

62 124 5.3 54 125

54 129 3.6 71 130

71 131 23 65 132

52 138ndustrial Applicability 69 143

64 14 63 149

0.93 Th§9compoundéﬂaccord1ng to thé gresent invention 62
152 2. 64 1.0

59 exhibit selective antadonism agalnst gastaABhErécéponts)
Gastric Acid Gastric Receptor Secretion Test Conpo
Bi ndi ng Teswlthoutnhabsim@nsidé éiiennﬁeaﬁﬁrgbuteﬂesb EREAB| redgpteéifest
Exanpl e 2) 69 158

1.4 antagonléﬁ and aﬂéSuseful for the? theatment and prevéntion
1.9 52 170 5.1 63

0.54 of diseazes of digestive organs, suwh as peptic ulcesgs,

4.6 73 181 2.2 69

0.35 gastgitispgreflux esophpggitis, and Zoljigger-Ellison 70
191

syndrgmg. The compounds?gre also useful for the treatment
of tumours originating in the gastrointestinal system and
which also antagonizes selectively against CCK-B receptors
and are useful for the treatment of CCK-related disorders

in the appetite control system, enhancement and prolongation
of analgesia through opiate or non-opiate, induction of
anesthesia or analgesia, and the treatment and prevention of
symptoms of psychotic disorders, inclﬁding anxiety and panic

disorders.
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TABLE D Conpound CCK- B Recept or Conpound

CCK- B Receptor No. Bi ndi ng Test No. Bi ndi ng Test
(Exanmpl e (Test Exanple 3) (Exanple (Test Exanple 3) No. )
ICerr] (nM No. ICerr] (nM 62 1.2
129 0.39 65 0.76 130 2.3
0.76 180 0.36 71 1.2 92
0. 90 0. 42 143 AIMS 1.9 7
181 1.0.78 » drigound el £ 1a1P$): 2.8
0. 64 161 A cdvound zepresehiid by formula bg) 158
0. 56 0.14 190 0.10 122
0.18 Q
X-C-NHRS
e IL_Lr-g-m
n n 4 I
N”"0 O (D

Ry

wherein R, represénts a halogen atom, a lower alkyl

group, a lower alkoxy group, a hydroxyl group, a nitro
group, a trifluoromethyl group, a lower alkylthio group,
an acyl group, a carboxyl group, a mercapto group, Or

a substituted or unsubstituted amino group; R, represents
a hydrogen atom, a substituted or unsubstituted lower.
alkyl group, a substituted or.unsubstituted lower alkenyl
group, a substituted or unsubstituted lower alkynyl group,

a substituted or unsubstituted lower alkoxy group, a

‘substituted or unsubstituted acyl group, a substituted

or ﬁnsubstituted aryl group, or a substituted or unsub-
stituted heterocyclic group; R, represents a substituted
or unsubstituted lower alkyl group, a substituted or
unsubstituted cycloalkyl group, a substituted or unsub-
stituted aryl group, or a substituted or unsubstituted
heterocyclic group; R, rebresents a hydrogen atom,

a substituted or unsubstituted lower alkyl group,

a substituted or unsubstituted aryl group, a substituted
or unsubstituted heterocyclic group, -ORg;, -SRs, oOr
~NR;R,, wherein R, Rg, and R,, which may be the same or

different, each represent a hydrogen atom, a substituted

66

caeo- (VAR

0. 07
114



- 178 - I ndustrial Applicability The conpounds accordi ng
to the present invention exhibit selective antagoni sm agai nst gastrin
receptors wthout causing side effects attributed to CCK-A receptor
ant agoni sm and are useful for the treatnment and prevention of diseases of
di gestive organs, such as peptic ulcers, gastritis, reflux esophagitis,
and Zollinger-Ellison syndrone. The conpounds are al so useful for the
treatment of tonsvbstituted nboweny alktlhawgagt,r @ stubstitatedyetem and which
al so ant agoni zes sel ectively against CCK-B receptors and are useful for
t he treat nennsybstikuted acyel o by dagroun,n & Isabsppsuted esnupsbbsyst em
enhancenment and prolongati on of anal gesia through oggage or non-opi at e,
i nducti on oftiingedhasyh @roupal yesubptiintatheorn vagupehitutigdpr evention of
synmpt ons of psychotic disorders, including anxiety and panic disorders.
heterocyclic group, a lower alkoxy group, or a substituted
or unsubstituted amino group; or R; and R, are taken together
to form -{(CH,),- or -(CH,),NRz(CH,) ~ (wherein k, 2, and
m each represent an integer of from 1 to 8; and R, represents
a hydrogen atom or a lower alkyl group); X and Y, which may
be the same or different, each represent -CH,-, -NH- or -0-;
and n represents an integer of from 0 to 4, or a salt
thereof.
2. A compound ox, a salt thereof according to claim 1,
wherein, in the general formula (I), R, represents a halogen
atom, a lower alkyl group,'a lower alkoxy group or a nitro
group; R, represents a hydrogen atom, a substituted
or unsubstituted lower alkyl group, a substituted or
unsubstituted lower alkenyl group or a substituted or
unsubstituted aryl group; R, represents a substituted
or unsubstituted lower alkyl group, a substituted or
unsubstituted cycloalkyl group or a substituted or 5t
unsubstituted aryl group; R, represents a substituted
or unsubstituted lower alkyl group, a substituted or
unsubstituted aryl group, a substituted or unsubstituted
heterocyclic group, -OR; or -NR.R,, wherein R;, R, and
R,, which may be the same or different, each represent
a hydrogen atom, a substituted or unsubstituted lower

alkenyl group, a substituted or unsubstituted aryl group,

a substituted or unsubstituted heterocyclic group, a lower

(LT —
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CLAI M5 A conpound

represented by formula (1): [err]

wherein R err] represents a hal ogen atom a |ower alkyl group, a | ower
al koxy group, a hydroxyl group, a nitro group, a trifluoronmethyl group, a
| ower al kylthio group, an acyl group, a carboxyl group, a nercapto group,
or a substituted or unsubstituted am no group; R2 represents a hydrogen
atom a sulEHQHY @FoMD,ussuBs SHbataguLedepr AngYPSEHBiRd Mt it uted or

unsubstituted | ower al ken

al kynyl gr cIfPUPia oxulFst P{‘%t%d a3t RKeps tPoethar| 5RefoTM ko

group, a substituted or unsu iituted | ower
ﬁnoup, a

substituted or unsubstituted ac%& r a substituted or uns bstituted
RSB o 1R FERASEEN

aryl group,®®r- @’&db‘é‘iﬂ@ﬁtbﬁé

' stit BB M e’

oup; R3

represents a substituted

bgtit | | bstituted
or unsubst??L&%ﬁPQﬁﬁﬂ9£ﬂﬁ5ﬂm §P3§p, | 5 b g.é%ﬁ%ﬁﬁ%ﬁ-Suﬁsbgggb§%|fﬂt:dla$yf

group, or

a substltuted or nsqpstltuted
m

ato lowexr alky oup); X represents -CH,-, -NH- or
-0~-; Y represents -CH,- or -NH-; and n represents 0 or 1,.
3. A compound or a salt thereof according to claim 2,
wherein, in the general formula (I), R, represents a halogen
atom, a lower alkyl group, a lower alkoxy group Or a
nitro group; R, represents a hydrogen atom, a substituted
or unsubstituted lower alkyl group, a substituted or
unsubstituted lower alkenyl group or a substituted or
unsubstituted aryl group; R; represents a substituted

or unsubstituted iower alkyl group, a substituted or
unsubstituted cycloalkyl group or a substituted or
unsubstituted aryl group; R, represents a substituted

or unsubstituted lower alkyl group, a substituted or
unsubstituted aryl group, a substituted or unsubstituted
heterocyclic group, -OR; or -NR(R,, wherein R; represents
a hydrogen atom, a substituted or unsubstituted lower alkyl
group, a substituted or unsubstituted cycloalkyl group

or a substituted or unsubstituted amino group; and Ry and
R,, which may be the same or different, each represent

a hydrogen atom, a substituted or unsubstituted lower
alkyl group, a substituted or unsubstituted aryl group,

a substituted or unsubstituted heterocyclic group or

a lower alkoxy group.

W
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het erocyclic group; R err] represents a hydrogen atom a substituted or
unsubstituted | ower al kyl group, a substituted or unsubstituted aryl

group, a substituted or unsubstituted heterocyclic group, -OR[err],
-SR[err], or -NRerr]Rerr], wherein Rerr], Rerr], and R err], which may
be the sane or different, each represent a hydrogen atom a substituted

or unsubstituted | ower aIkyI group, .a substituted or, unsubsfi uted

cycl oal kyl #roup, B @omRIYAd I BSalis fberesf; paeeadinrg| tor

substituted or unsubstituted heterocyclic grou a Iomer alkox [ Qup, or
a substi t ut ¥ReTeENyntRLERS (IRRRF B ﬁﬂfﬁﬁ*@uﬁg)org |ﬁ% dre taken

(wherei n k. SFERPT. Ra(arﬁ:[i’ AohtR PeBrBEEAETERE | ﬁl)%‘iﬁlr“rﬂ tﬁ%*%%%i ”[Wg]h
: ar
my b t healaRt srga?fy?% %f%%r%%?ﬁgi eS%EQ%ﬁ%t@t%% eeﬂrﬂ%faﬁii%. b " and
n represents ag b?&f‘ﬁer o] Ied [ QD %ttso @R i %hé% g_nv\g HnP'Rr,, which méy
a el

conmpound or - Erdof XECor ®rein, 'in the general

formila (1) peRegLr Laﬁxgpé:?s§£‘£§efex}i‘@l W eht! awﬁirdﬁbgah geemp, a

| ower alkoxy group or a nitro group; R err] represents a hydrogen atom a

substitutedy Qﬁbﬁ@i'ﬂ@€é&t5{-eﬁ'né@@hﬁlﬂ"éd AURrodpSBRShi bubsdiehted
unsubstituted | ower al kenyl group or a substituted or wunsubstituted aryl

group; R3 reprgselbstatatbat hétéesey®Tidinfiidiy; ted kowehishkmaygbeup, a
substituted or wunsubstituted cycloal kyl group or a substituted or

unsubst it ut etherdkRinedbeURL FRECERT, I €REIE P resbrtl BOH, £ ube d-NIDF ; tarsdibst i t ut ed
| ower al kyl group, a substituted or wunsubstituted aryl group, a

substi t ut ed represenltst Ot oketl. heterocyclic group, -ORferr] or

-NR[err]Rerr], wherein Rerr], Rerr], and
5. A compound or a salt thereof according to claim 1,
wherein, in the general formula (I), R, represents a lower
alkyl group, a lower alkyl group having two alkoxy groups
or an -0-Z-0- group (wherein Z represents a substituted or
unsubstituted lower alkylene group) on one carbon atom
thereof, a lower alkyl group having a lower alkyl ester
Qroup, or a lower alkyl group having a heterocyclic group;
R, represents an aryl group, an aryl group having a lower
alkyl group, or an aryl group having a lower alkoxy group;
R, represents -NR¢R,, wherein R, and R,, which'may be the‘*=~
same or different, each represent a hydrogen atom, an aryl
group, an aryl group having a lower alkyl group, an aryl
group having a lower alkoxy group, or an aryl group having a
hydroxyl group; X and Y, which may be the same or different,
each represent -CH,- or -NH-; and n represents O.
6. A compound or a salt thereof according to claim 1,

wherein, in the general formula (I), R, represents a lower

alkyl group having two alkoxy groups or an -0-Z-0- group

R R 88

- 183 -



Rlerr], which may be the sane or different, each represent a hydrogen
atom a substituted or unsubstituted | ower alkenyl group, a substituted or
unsubstituted aryl group, a substituted or unsubstituted heterocyclic
group, a |lower - 181- al koxy group, or a substituted
or unsubstituted amno group; or Rerr] and R err] are taken together to
form-(CHerr])[err]- or -(CHerr])[err]NRlerr](CH err])[err]- (wherein k
[err], and (weEtdid eprasHiserits ialse@perithtbaoBrluhguBstabdtEl eldder
represents a hydrogen atomor a |ower al kyl group); X represents

-CH err]-, aMkii@he gfdup) dremms adrdbonCHten thepeofNHR, mipkdsaray esents 0
or 1, 3. A conpound or a salt thereof according to claim?2, wherein,

i n the geneaaphénylrugeovp ) a Riremyll reougs ératving hallogen aakph]gnoﬁpmer

al kyl group, a lower al koxy group or a nitro group; R err] represents a
hydr ogen at om aapbefipl i gxugl haoringsulismeruediokywgroapkyR, grapumsemts
substituted or wunsubstituted |ower al kenyl group or a substituted or
unsubst it ut elRglzy| whevepn R3 semmeseatss aahydbegenustdn, oandirubst i t ut ed

| ower al kyl group, a substituted or wunsubstituted cycloal kyl group or a
subst i t ut edrBPreﬁﬂ%'E%s%lW&ﬁ@dl SFRAURyr GuPheryly @ﬁf"é%n?s lﬁwéﬁbéa“l’ht ed or

unsubstituted | ower gr ou substituted or  unsubstituted aryl
group, a suBEPFPutBdP ?Xi&uﬁﬁﬁggtnﬁeifg ﬁe@@ﬁ@éyéﬂﬁexgrSEBUP‘Cﬁferr] or

-NRerr]Rerr rein Rlerr] represents en atom a supstituted
or unsubstl?u£§ﬁnY§wﬁF°%ﬁ VJ 4§9ﬁﬂiyﬁr ed%oFeBﬁ§§B§FFtuF§a'
cycl oal kyl

t tut d or unsubsé ted am no group; and R err]

and R[err]grgﬁgﬁﬁsﬁaysbe hé 53 DofF *8F FPEP ﬁt,’each represent a hydrogen
atom a sub§t|tuteﬂ 85mﬂ@&&?§5fté”§§ié(¥Mafeof according to claim 5,

wherein, in the general formula (I), R, represents a group
represented by formula (III):
ch,oH
BARFAEN (III)
OR,4
wherein R,, and R,; each represent a substituted or
unsubstituted lower alkyl group,

or a group represented by formula {(IV):

O\
4
s —‘CHzCH\ ’ (V)

0
wherein Z represents a substituted or unsubstituted lower
alkylene group.
8. A compound or a salt thereof according to claim 1,
wherein, in the general formula (I), R, represents a 2,2-
diethoxyethyl group; R, represents a 4-methylphenyl group,
R, represents -NR,R,, wherein R, represents a hydrogen atom,
and R, represents a 4-methylphenyl group; X represents -NH-;

Y represents -CH,-; and n represents 0.

oo NN




al kyl group, a substituted or unsubstituted aryl group, a substituted or
unsubstituted heterocyclic group or a |ower al koxy group.

-182- _ 4, A conpound or a salt thereof according to claima1,
wherein, in the general forrmula (1), R err] represents a nethyl group;
Rlerr] represents a substituted or unsubstituted |lower alkyl group; Rerr]
represents a%subst ia uwtenpboundimswuizstsaltt ethereofl agooudin® tordladpresent s
-NR[err]R[err! wherein R err] and R err], which may be the sanme or

di fferent ebpr eberithe nghmjerfoemmiqa (@)suBgtrepregpnds wnsutist i t ut ed
aryl group or a substituted or unsubstituted heterocyclic group; X and Y,
whi ch may bedlﬁ‘ﬁ)éogﬁ%’éhﬂ g oumr dht repaesentprasermetigiphenyl /gFoursnd n
represents 0_or 1. A conpound or a salt thereof according to claim
1, wherein,Ri rFQHf@&fé’ﬁ@r aNRe Ry mherein, RR] zepresarsite evdragesnwaitony| ky|
group, a Iovver al kyl up having two al kox roups, or an -O Z-O_ group
(wherein Z réﬁ?e@erﬁ@%&%ﬁﬁﬁé"t ot Grél- Hrdlﬂﬂg%ﬁgﬂ‘%mw‘?%rg%%l éhe group)

b h I h I kyl
aroup. o a FEREPSRRES| “oup HRRF R @%832@ YrORE S dhr osents
I I |k
Pavi g a1 oub? al ko aﬁ%ﬁ%&fﬁﬁiﬁpﬁ‘mw z %.%%cgr°“Baﬁﬁaafaf$#gngr°“p
Rlerr], whi crlg ”Qx%bgftgfalﬁé‘nf Yol éﬂl fJ rae%aé.tl %h rggr esent a hydrogen

atom an ary p, an ar group [F&vih Kyl group, an aryl

o oup havi nG1 8. 0we} GLRKYn S Alfredtindts By fo%%&a fa¥hog a

NHCONHR,
o L L
N“~0 (1)

1
9

wherein R; represents a halogen atom, a lower alkyl group,
.a lower alkoxy group, a hydroxyl group, a nitro group,
a trifluoromethyl group, a lower alkylthio group, an acyl
‘group, a carboxyl group, a mercapto group or a substituted
or unsubstituted amino group; R, represents a substituted
or unsubstituted lower alkyl group, a substituted or
unsubstituted cycloalkyl group, a substituted or unsub-
stituted aryl group or a substituted or unsubstituted
heterocyclic group; n represents an integer of from O to 4;
and R; represents a group represented by formula (III):

JORyo

—CH,CH_ (1)

ORy;

wherein R,, and R;; each represent a substituted or

unsubstituted lower alkyl group,

O
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hydr oxyl group; X and Y, which may be the sane or different, each
represent -CHerr]- or -NH; and n represents 0. 6. A conpound or a
salt thereof according to claiml, wherein, in the general formula (1), R2
represents a |l ower alkyl group having two al koxy groups or an -OZ-O
group - 183 - (wherein Z
represents @rsuEbgrndupt edpaesantedsbyt foedulaweIv) al kyl ene group) on one
carbon atomthereof; R3 represents a phenyl group, a phenyl group having a
| ower al kyl group, or a phenyl grqup having a | ower al koxy group; R4
represents -NRerr]R err], wherei err] represents a hydrogen atom and
Rlerr] represents a phenyk—@#@@&L a“phenyl having a rp r al kyl group, a
phenyl group having a | ower al koxy @roup, or a phen§ gfoup havi ng a

hydr oxyl group; X represents -NH; Y represents -CHerr]-; and n
represents 0. 7. A compound or a salt thereof according to claimS5,
wher ei n, in THRFYehd Henrasents @ Pubrtétuted opF cdrsRs Bl RD L9WEH esent ed
by formula (I]J1). [err] wherein R err] and
Rlerr] each ?%ﬁ*%%ﬁﬁHQQPQEUb§Fi@u§é&ttheEﬁ§Gbstituted | oner al kyl group,

ted by f | | V) :
3Le?e?LO;prg§$£§Zﬁt eﬁmgﬁﬁgggg%?%ﬁgSX%ﬁﬂsﬁgsf?fﬂ?%ﬁ {Bher  al kyl ene 5ELLL.

8. A conpound or a salt thereof according to claim1,
~NORa
(R1)n’©:_,’; (V)
N o,
Rq

wherein R; represents a halogen atom, a lower alkyl group,

a lower alkoxy group, a hydroxyl group, a nitro group,

a trifluoromethyl group, a lower alkylthio group, an acyl

group, a carboxyl group, a mercapto group or a substituted
or unsubstituted amino group:; R, represents a group

represented by formula (III):

OR
—CH,CH!

oR (II)

1

wherein R,, and R;; each represent a substituted or
unsubstituted lower alkyl group,

or a group represented by formula (IV):

O\

wherein Z represents a substituted or unsubstituted lower

alkylene group, n represents an integer of from 0 to 4; and

SR T




wherein, in the general formula (1), Rerr] represents a 2, 2-

di et hoxyet hyl group; Rlerr] represents a 4-nethyl phenyl group, R4
represents -NR[err]Rerr], wherein R err] represents a hydrogen atom and
Rlerr] represents a 4-nethyl phenyl group; X represents -NH; Y represents
-CH2-; and n represents O.. 9. A compound or a salt thereof
according tg claiml1l, wherein, in.the general formula (1), R err]
represents a2TOPTESLRYHFVEMBT HTup ITRUE PF ABpAERLKYL SXAURetPX| phenyl
group; R4 re%%ﬁigg s -NR[err]Rerr], wherein Rlerr] represents a hydrogen
atom and R &% &8&nts a 4- (N, N-di met hyl ani no) phenyl group; X

represents -NH; Y represents -CHerr]-; and n represents 0. 10. An
optically active isomer of a conmpound according to any of claims 1 to 9,
or a salt thereof. 11. A conpound represented by formula (I1): [err]

wherein R err] represents a hal ogen atom a |ower al kyl group, a |ower

al koxy group, a hydroxyl group, a nitro greup, a trifluoronethyl group, a
| ower al kylthio group, an acyl group, a carboxyl group, a nercapto group
or a substituted or unsubstituted ami no group; R3 represents a substituted
or unsubstituted | ower al kyl group, a substituted or unsubstituted
cycl oal kyl group, a substituted or unsub- stituted aryl group or a
substituted or unsubstituted.- heterocyclic group; n represents an integer
of fromO to 4; and Rerr] represents a group represented by fornul a

(rrry: [err] :
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wherein R err] and R err] each represent a substituted or unsubstit ut ed

| oner al kyl group, -185 - or a
group represented by forrmula (IV): [err] wherein
Z represents a substituted or unsubstituted | ower al kylene group, or a
salt thereof. 12. A conpound represented by formula (V): [err]

wherein R err] represents a hal ogen atxpgrradmower al kyl group, a |ower

al koxy group, a hydroxyl group, a nitro group, a trifluoronmethyl group, a
| ower al kyl thi o gr cupcompowey | repyessnted bgr oxyllgr OUp; a nmercapto group
or a substituted or unsubstituted am no group; Rlerr] represents a group
represented by formula (I111): [err] wher ei n

Rlerr] and Rl err] each represent a SUbStkteLﬁFQP unsubstltuted | ower
3(1V)

al kyl group, or a group represe

[err] (R)’@;ﬁ;-g -R, (I)

RZ

wherein R, represents a halogen atom, a lower alkyl group,

a lower alkoxy group, a hydroxyl group, a nitro group,

a trifluoromethyl group, a lower alkylthio group, an acyl
group, a carboxyl group, a mercapto group Or an aminoc group;
R, represents a hydrogen atom, a lower alkyl group, a lower
aikenyl group, a lower alkynyl group, an alkoxy group,

an acyl group, an aryl group or a heterocyclic group; R,
represents a lower alkyl group, a cycloalkyl group, an aryl
group, or a heterocyclic group; R, represents a hydrogen
atom, a lower alkyl group, an aryl group, a heterocyclic
group, -OR;, -SR; or -NR¢R, (wherein R,, R,, and R, each
represent a lower alkyl group, etc.); X and Y each represent
-CH,-, -NH- or -0-; and n represents an integer of from 0 to
4, and an ingggmediate for synthesis thereof are discldsed.
The compound of the present invention exhibits selective
antagonism agaiqst gastrin receptors without causing s'ide
effects attributed to CCK-A receptor antagonism and is
useful for the treatment and prevention of peptic ulcers,
gastritis, reflux esophagitis, and Zollinger-Ellison
syndrome, and for the treatment of neoplasm originating

in the gastrointestinal system.

Tlus ‘Shieet Has Been Replaced
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wherein Z represents a substituted or unsubstituted | ower al kyl ene grouop,
n represents an integer of fromO to 4; and -
186- Rlerr] represents a |lower al kyl group or an aral kyl group,
or a salt thereof.

- 188 -
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ABSTRACT

A compound represented by formula (I):

9.
X-G-NHR,
Y-G-R, I

BNg (1)
R,

wherein R, represents a halogen atom, a lower alkyl group,

(R) -

a lower alkoxy group, a hydroxyl group, a nitro group,
a trifluoromethyl group, a lower alkylthio group, an acyl
group, a carboxyl group, a mércapto group Or an amino group;
R, represents a hydrogeﬁ étom, a lower alkyl group,-a lower
alkenyl group, a lower alkynyl group, an alkoxy group,
an acyl group, an aryl group or a heterocyclic group; R;
represents a lower alkyl group, a cycloalkyl group, an aryl
group, or a heterocyclic gréup; R, represents a hydrggen
atom, a lower alkyl group, an aryl group, a heterocyclic
group, -ORs;, -SR; or -NR(R, (wherein R;, R,, and R, each

d represent a lower alkyl group, etc.); X and Y each represent
-CH,~, -NH- or -0-; and n represents an integer of frOm 0 to

4, and an intermediate for synthesis thereof are disclosed.

w Bl
LEPY~

The compound of the present inventich exhibits selective
antagonism against gastrin reééptorg'withouﬁ causfﬁg side
effects attributed to CCK-A receptor antagonism and is
useful for the treatment and prevention of peptic ulcers,
gastritis, reflux esophagitis, and Zollinger-Ellison
syndrome, and for the treatment of neoplasm originating

in the gastrointestinal system.
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Table A-9
Ex. No.| (R R X R Y =
(84 — | —CHCH (OCdH): | N M —cr, | ot | —Ne—_¥—ocH,
185 ~ p ” - u | —O—(L-Menthyl)
OCH;

188 — p " w P w

187 —_ u ” o “ —Q—{0~-Manthyl)
188 - “ " w a | =N —ch
18¢ - “ P ” " o |

180 - w P “ ” —N ;fx—\ Hs
181 - p p " v | =N ek
192 — ” p “ w —NH— D—CH,§
193 - o " " v | —Nr )NICH)
194 - p w " " ”

196 - o ” —-@—CH, “ —-OCH;—@— 8c
187 - ” ” " ” —OY\

198 - |- — —CHCHO p “ v | =N —ch,
198 -— o “ 7 P —OH

200 — ” 2 " o —Q—{L-Menthyl)
201 ~ p v o | =N —cn,

—CHCH=NOH




