PHENOL COVPOUND AND PROCESS FOR PREPARI NG THE SAME

BACKGROUND OF THE-INVENTION 5 This invention relates to a novel enol,
conpound and a process for preparing the sane. ' An increég S Gy
i schem ¢ heart failure diseases caused by accurul ati on of chol esterol

in an arterial wall such as 10 atherosclerbsis, cardiac infarction becones
soci al probl ens in the world. As of today, nedicines for

decreasing the a'ﬂﬂ:ﬁbLO&Oﬂ’m AND PRBbEeSLerSk @W&gﬁ?g%ﬂﬂﬁd’ but none

of nmedicine which 15 can r e an absorption of c at smal
i ntestine or an accunul ation of cholesterol in an arterial wall, or

whi ch can reduce directly ather cegxeROSND OF SEhE HasNITTON f ound. 20
As an initial pathol ogical.change in atherosclerosis, accu- mul ati on of

foam cel |l s derived from nonocyt es/ macr ophages at the subendot heli al
space of an abtermhdk walénison relelyesr teda Beeeimplsriodn cofipbiipddanidopl et s

into the foam égggg§ EérQﬁﬁ#EQQngythaEé&é.a | ow-density |ipoprotein
al 'y nodi

(LDL) 25 in blog I's chemc¢ led at the subendot helial space
of an arterial wall and incorporated by nonocytes/ macro- phages t hrough

scavenger recept ansindrehbe oNCGYdNMMLCHeart FOMfiLGilBaskes Bydsekyggd in

| ysosones, and the foruped, ree.cholesterol is transferr to cytopl asm
3t T e rer 50 SESEBITRFAGR 1 ALSB0ERYy W 3 HSaed: B LAt as
transferase 10 @EABAT)saletdslsytaapidiam anfaactionltacotheas sbepall proiplets
wher eby foam cel |; f LPPq_ which | eads to pathol ogical change of
atherosclerosis.thgégaﬁy g?eventing the action of the ACAT, it is
possible to prevent either the incorpo- 35 ration of cholesterol into a

body or formati onsobs tod&fplmsdieyitlesegber 8ecreasing the amount of blood
cholesterol has been developed, but none of medicine which
15 can reduce an absorption of cholesterocl at small intestine
or an accumulation of cholesterol in an arterial wall, or
which can reduce directly atherosclerosis itself has been
found.

20 As an initial pathological change in atherosclerosis, accu-
mulation of foam cells dg;ived from monocytes/macrophages
at the subendothelial space of an arterial wall is
observed. Accumulation of lipid droplets into the foam
cells is occured by that 1) a low-density lipoprotein (LDL]}

25 in blood is chemically modified at the subendothelial space
of an arterial wall and incorporated by monocytes/macro-
phages through scavenger receptors, 2) the incorporated
modified LDL is hydrolyzed in lysosomes, and the formed
free cholesterol is transferred to cytoplasm, 3) it is re-

30 esterified by acyl co-enzyme A cholesterol acyl transferase
(ACAT) at the cytoplasm and accumulated as lipid droplets
whereby foam cell formation, which leads to pathological
change of atherosclerosis. Thus, by preventing the action
of the ACAT, it is possible to prevent either the incorpo-

35 ration of cholesterol into a body or formation of
cholesteryl esters.



- 2- As a conpound having an activity of inhibiting ACAT, there may
be described in, for exanple, Japanese Patent First Publ i cati ons
(Kokai) No. 188568/1990 and No. 92950/ 1990. However, the conpounds
described in the above references 5 have ACAT inhibiting action but no
effect on oxidative nodi fication of LOL which plays an inportant role
in the foam cell formation of macrophdges in the devel opment of

at heroscl erosi s has been shown. 10 By the way, the foamcells which play
an inportant roRe &ncompoursk Magrimat Ronaot il terafs dlodviddicd nar ACHEY | Vieelrd r om

macr o- phagﬁ\ﬁ¥a§et5@séﬁ¥éé i9f, E@K'Eﬂaﬁi&'atda‘{ﬂrbés@dh&éﬁg H}st”

t he macr ophages hus { he fﬁﬁ%@Fhat t he dative
modi fi ed causes PEBaRFREIIRS dh tonNgf HBRPR/ U0 R de.- aﬁa9BPé§%9%n

i nport agt br ol e Hawéherdeﬁdeé apwpouUnadE desctiiseditirerdicelapooe seliasehees
reported by Dia RTE CLEROS S

357-364, 198%). p‘gvg\[%&f 1aniHiring ceibd o @%"tl)%g & PEHSF affleed, R A
et al . (Prowodhfitatiemdt SOL. wobsh pbays &n wmor&@gs- £93¢, ir0thd 987)
that the preventigp QélPXféﬁﬂdt‘i%n”B@' fnaee&wsbég 1lrplthe delB2EBmEAE of

reduction of atherosclerosis. Accor I ng dition to preventing
ACAT as menti onB8h8EeFelerqsis has éﬁﬂré%%W? |nportant to inhibit oxidative
nodi fication of the LDL for preventing formation, devel opnent, and
reduc- 25 on_of gtheros | her.hand

IS. M _th t ' h t
been conpl et®l yB¥ 5PFed “tnd %%:ﬁlsnt ﬁglbﬁr%%%ﬁe]@% Fé’a&fnp8ﬁt8lf1["| F%f%gfft oye
causes danage othe formitigrerms atberamdlérosis \arde gy ivedcrbmdeatheo- but it

has 30 been uUndggsteods Al GANTRNoECERRNLY | Gt 1AL Lo EPBADEL i

accunul ati on of I ve oxygen pl W%s an |nportan
damages. Furt hefhej Pagxopdgescnoffuhathanfaet ithat theokPheihéghsts not

only per oxi datlama&civ@lﬁlmtfl&aseauses NBekrh | GIl EdrektaBneHEyHBCHS- a
i nduce vgrlous

protein and g e of a nucl_ei ¢ aC|E an hese res Its
rgan | 58 uPLaTSE IR B 28 fefEspenf old S rRL ek BaghERe ¢
the atheroscler051s has been reported by Dlane W. Morel, et
al. (see ARTERIOSCLEROSIS, vol. 4, pp. 357-364, 1984).
Also, it has been clarified by the report of TORU KITA, et
al. (Proc. Natl. Acad. Sci. USA, vol. 84, pp. 5928-5931,
20 1987) that the prevention of oxidative modification of LDL
leads the reduction of atherosclerosis. Accordingly. in
addition to preventing ACAT as mentioned above, it is '
extremely important to inhibit oxidative modification of
the LDL for preventing formation, development, and reduc-
25 tion of atherosclerosis.

On the other hand, it has not yet been completely clarified
how the peroxidation reaction of lipids to causes damage of
cell membranes and finally leads to cell death, but it has

30 been understood as a common recognition that production and
accumulation of active oxygen plays an important xrole in
the cell damages. Further, it is well-known that an active
oxygen causes not only peroxidation of lipids but also
modification of an enzyme or a protein and damage of a

35 nucleic acid, and thgse results induce various organ
failures. For example, in heart, at an initial stage of



- 3- nyocardi al infarction caused by coronary occlusion, a pati ent
falls into critical condition such as cardi ogenic shock or | ethal
arrhythm a so that a reperfusion.treatnent (def ormati on of thronbus,

per cut aneous translum nal 5 coronary angi oplasty (PTCA) or coronary artery
bypass graft (CABG), etc.) for resupﬁ$g_blood flowis carried out as an
initial treatnment. However, in recent yedrs, so-called

i schem a/reperfusion injury in which cardiac nuscle tissue i s damaged
by resum ng bl opdcatdighanisamtioot caeded| by rerar@rybeeslugpont edl as

probl ems that gattggﬁ'tvgawqmopem%al condB & ishchN8sPBEREIBAR: @s one

of factors, an at OXﬁgen radi cal s generated at the, reperfusion cause
reperfusion  ShaFkn9¥ hhFEadh STEhy tERi e 82 WRilc|% RPSFEHELPBNET @ HI gt
about by cell i(akgbyma&ELONTENItRG ohpudechenssaife AR tiaadloamiddl tion or

cell menbrane destruction acco ni Lncre f_en ctivdlies.
SUMMVARY OF THECPROBRAY RPo<em 28R, ‘%‘rﬂ‘égin?ri%?/’g"z‘i%‘lr&’n argery %%g%ls%e&aaén"lovel
phenol deriva- (CABGI i vethavifny aesaningxbieed vElaxctisoranmief Petedseatntive
for controlhi; pg, 8t PELOSHA! 0SkRweGLdl 8 JUAMCHRRs, Coblcal1edamage

and arrhythm a at_1schem a/reperfusign by scavenging _, an active oxygen.
Al 'so, the presdBChERVBAFERIFE BIo\Widd8I¥rysin pyiphalt Corsiiag, BREFLRgtS a
novel phenol deki vakhby¥€d by resuning’ BebolOf 56 itad hecabave ipeabl ens, hdade

toi t b h ' h f t I
Phenol | LGer BrRR: GEPBERET TS HOTRRBSERTe of M cRyagn BapceaheVe
i nhi bi ting for patiesniof thegphersinenonf asnonephfigiadhornsn and ghak| pxygen
anti - oxi dat i ve 136905 apCn&f#iled Y Rhkl PepBELLLIbn cauddd regaLERLSon

ce hm a

nyocardi al infarction, damage an arr gt at .
i scheni a/ r eper RFSPYRIBYa avhesely [cexdiaet pPyecle SYSEHIGTIOBa+&NBFAESREL i on
and anti - oxi datipéatraslyi €811 Wienay adzompasoe@| by bstidasepbESATP prydnd+ on.

15 tion or cell membrane destruction accompanied by increase
of enzyme activities.

SUMMARY OF THE INVENTION

20 The present invention is to provide a novel phenol deriva-
tive having an antioxidative action which is effective for
controlling atherosclerosis, cardiac infarction, cell .
damage and arrhythmia at ischemia/reperfusion by scavenging
an active oxygen. Also, the present invention provides a

25 process for preparing such a novel phenol derivative.

In order to solve the above problems, the present inventors
by an exhaustive research have found that a novel phenol
derivative controls development of atherosclerosis by

30 inhibiting formation of foam cells of macrophage by an
excellent anti-oxidative action and ACAT inhibiting action
and controls myocardial infarction, cell damage and
arrhythmia at ischemia/reperfusion by an excellent active
oxygen scavenging action and anti-oxidative action, whereby

35 accomplished the present invention.



-4- That is, the present invention provides a phenol derivative

represented by the forrmula (1): [err] S
wherein R err] represents hydrogen atom an al kyl group whi ch may
be substituted or an al kyl oxy group which may be substituted;

Rlerr] represents an alkyl group which _ 4 - may be substituted; R err]
represents an al kyl group which may be substituted or an al kyl oxy
group which nay be 10 substituted; ORerr] represents a hydroxyl
group whi ch mayrhat is, theppresentedinegntRenr ppreides s2 Igherogedestivative

| ower | U3y, O [rQU ach of which may be substi -

tut ed; Wrepreséenatrls@éce)ng(ee ByNg[lﬁrcﬁrg]r&vjﬁeBé?n Rlerr] represents

hydrogen atom an al kyl group, aqnfryl group, hydr oxyl 15 group or

an al kyl oxy group, a group Qfp th (2):
do ro éCh may be mono- or di-
rNTmR {Ii trogen atom

[err] repr esent’s™s

substituted or a heterocyclic

or a pharnaceutical ly acceptrdb alt thereof. Al so, the present

i nvention provides the process f @3 preparing the above conpound (1) or
a pharmaceutically 25 acceptable salt thereof according to the present.
invention S5 conprivdienpinh8stepessnts hyArogehoatony. aan aigindgroup

represented by the farmy dalChe OlubstitutBPGY UG 98kl Y8k) VErddiPillh

may be substituted; Rl represents an alkyl group which

may be substituted; R2 represents an alkyl group which
may be substituted or an alkyloxy group which may be
10 substituted; OR3 represents a hydroxyl group which may
be protected; R% represents hydrogen atom, a lower
alkyl group or acyl group each of which may be substi-
tuted; W represents 0, S or NR7; wherein R7 represents
hydrogen atom, an alkyl group, an aryl group, hydroxyl

15 group or an alkyloxy group, a group of the formula
(2):
5
f {(2)
_.._N_RG

represents an amino group which may be mono- or di-
substituted or a heterocyclic group containing
20 nitrogen atom,

or a pharmaceutically acceptable salt thereof.

Also, the present invention provides the process for
preparing the above compound (1) or a pharmaceutically

25 acceptable salt thereof according to the present invention
comprising the steps of
A} allowing a compound represented by the formula (c¢) or a
reactive derivative thereof:



[err] wherein R err], Rerr], Rerr] and Rl err] have the sane

nmeani ngs as defi ned above, OR err] represents a hydroxyl group
whi ch may be protected; and Werr] represents Oor S, 5 to react
wi th an am ne conpound represented by the formul a (b)
HNR err] Rl err] (b) wherein NR5R6 represents an am no
group which may be nono- or di's bstituted or a heterocyclic group
10 cont ai ni ng nitrogen atom a salt thereof to forma
conpound represented by the foomﬁla (1 a)
[err] 15 wherein t e re pecan synbols have the sane neani ngs
as defined above; or B) al |I| conpo%gg represented by the
formul a (d): r]

OR3!

wherein R?, R1, R2 and R4 have the same meanings as
defined above, 0R3i represents a hydroxyl group which
may be protected; and Wl represents O or S,
5 to react with an amine compound represented by the formula
(b):
HNRSR6 {b)
wherein NRSRS represents an amino group which may be
mono- or di-substituted or a heterocyclic group
10 containing nitrogen atom,
or a salt thereof to form a compound represented by the

formula (1-a):

0 OR! ?4‘W1 ?S
N—C—N—-R® (1-a)
R2
or3!
15 wherein the respective symbols have the same meanings

as defined above; or
B) allowing an aniline compound represented by the formula

(d): .
. OR R
R l
NH (d)
RZ
0R31
20 wherein the respective symbols have the same meanings

as defined above,
or a salt thereof to react with a reactive derivative of a
carbamic acid compound represented by the formula (e}:
HOOC-NRSR® (e)
25 wherein the respective symbols have the same meanings

as defined above,



20 wherein the respective synbols have the sanme neani ngs as
defined above, or a salt thereof to react with a reactive derivative
of a carbanmi ¢ acid conpound represented by the fornula (e):

HOOC-NR[ err]| R err] (e) 25 wherein the respective synbols
have the sane neani ngs as defined above,

- 6- to forma conpound represented by the fornula (1-b):

[err] wherein the respective synbols have the same neani ngs
5 as_def i hediaio\ee cogpound Cyprgsesviaty bvh&heniEprmela ohdrduind
represented by the above fornula (d) to react with an isocyanate (or

t hi oi socyanat e) conpound rep apeg bysthe fornula (f):
Rlerr]-N=C=Werr] RO(f) 410 ﬁherern R51 represents hydrogen
atom an al kyl group NaUbgé i tut ed,c1agyal kenyl group
whi ch may be substib an aryI group whi ch may be substi -
tuted, an am no group whichRna .ﬁubstrtuted or a het erocyclic
group, and the other synbol has tQR "sane 15 nmeani ng as defined above,

to forma conpound rep f%%%ﬂt %h9¥s§28t1 r%gﬁbéﬁ% $hve the game meanin

[err] erern spec ol's have the sane neé%rngs
5 as defined above; or

C) allowing the aniline compound represented by the above
formula {d) to react with an isocyanate (or thioisocyanate)
compound represented by the formula {(f):

R3L-N=C=wl (£)

10 wherein RSl represents hydrogen atom, an alkyl group
which may be substituted, an alkenyl group which may
be substituted, an aryl group which may be substi-
tuted, an amino group which may be substituted or a
heterocyclic group, and the other symbol has the same

15 meaning as defined above,

to form a compound represented by the formula (1-c):
OR' 4 1 st

RO R w R

N «L— NH (1-c)

RZ
OR31
wherein the respective symbols have the same meanings

20 as defined above; and, if necessary, '

D) when the group W! of the product represented by the
formula (1-a) or {(l-c) is sulfur atom, if desired, allowing
the product {l1-a) or (l-c) to react with an amine compound
represented by the formula {g):

25 R7NH; (g)
wherein R7 represents hydrogen atom, an alkyl group,
an aryl group, hydroxyl group or an alkyloxy group.

to form a compound of the formula {1-4):



20 as defined above; and, if necessary, D) when the group Werr]

of the product represented by the formula (1-a) or (1-c) is sulfur
atom if desired, allow ng the product (1-a) or (1-c) to react with an
am ne conpound represented by the formula (g): 25

Rlerr]NH err] (9) _ 7 Wherein Rlerr] represents

hydr ogen atom an al kyl group, an aryl group, hydroxyl group or an
al kyl oxy group, to forn1a conpound of the formula (1-d):

-7- wherein the respective
synbol s have the same neani deflned above, and E) when
the group ORlerr] of the prod d 5 hydr@gxi group, renoving
the protecting group of said, i f deS|red or when the
group ORlerr] of the pr% uct |s hydroxyl group, i f deS|red after
protecting the hydr oxyl grou@R 4nd converting the product to a

phar maceutical ly acc able salt i deS|r§$? e SCRI PTI ON
OF THE PREFERRED EMS RS W heS ?/# S 1%, *\ﬂus@ﬁ‘enﬁ‘ﬁaﬁéngs

substi tut ed, represastédflnedtgbdﬂéerapdln t he phenol derivative (1) of the

present inven- gl5 pth o §§§ 1b £ "B 1 Qe &N 5 glgy%rggéE%b@aV|ng lto

20 car bon atons a straight or ranc | ower al kyl
group such as #EﬁﬁyFYérE%@prnqﬂﬂoﬂaﬂéuﬁhelE%&#Qﬁﬁﬂng grogpo@s sRrifexyl
group, octyl gnQuRoapd hexasechd d@sated, ASr wherd f&@'dﬁﬂu@XbRgl%@ thghi ch

Zf‘iyf’ﬁxi“gféhé‘i%e GG Be 1 BYoRYs TE8PPon” Bt SHL S A EeFe PBEI L PBuErS
al kyl oxy group }'@d@bxyl gasumetdmi()cogweup;.ngclﬂyé ogedyratuoand t et radecyl oxy
group, pharmaceutically acceptable salt, if desired.
10
DESCRIPTION OF THE PREFERRED EMBODIMENTS

As the alkyl group, which may be substituted, represented
by R® in the phenol derivative (1) of the present inven-

15 tion, there may be mentioned an alkyl group having 1 to 20
carbon atoms, and preferably a straight or branched lower
alkyl group such as methyl group, ethyl group, isopropyl
group or hexyl group, octyl group and hexadecyl group. ' As
the alkyloxy group, which may be substituted, represented

20 by RY, there may be mentioned an alkyloxy group having 1 to
20 carbon atoms, and preferably a lower alkyloxy group such
as methoxy group, octyloxy group and tetradecyloxy group.
particularly methoxy group. As the R®, hydrogen atom is
particularly preferred.

25
As the alkyl group, which may be substituted, represented
by Rl, there may be mentioned an alkyl group having 1 to 20
carbon atoms, preferably a straight or branched lower alkyl
group such as methyl group, ethyl group, isopropyl group or

30 hexyl group, octyl group and hexadecyl group, particularly
preferably methyl group.



particularly methoxy group. As the R err], hydrogen atomis

particularly preferred. 25 As the al kyl group, which nay be
substituted, represented by Rerr], there may be nentioned an al kyl
group having 1 to 20 carbon atons, preferably a straight or branched

| ower al kyl group such as nethyl group, ethyl group, isopropyl group or
30 hexyl group, octyl group and hexadecy! group, particularly

pref erably met hyl - 8- As

the al kyl grou@s hlhﬁ& weoumb sthiicht may bepswostiitartted, rigprRSentédre nay

be mentioned arbyalglzyl tﬁéﬁéw\ﬁengxeﬁtiengg an aB@f0YrALORBy:REe] e‘@bid’ a
strai ght or branched | ower such as nethyl group, eth

group or tert- 5REACR BCBWBUpPr%%ﬁSﬂblgrGuﬁgrﬂé%9¢ Qﬁ(ﬁﬁ?ﬁﬁaf dPWEHeRY Yl

gr oupb I par tgmﬂpashyhpaefzﬁét&bgllly gaohpanebnrdl | gweip alk\Werg-bupysuch as
tert-butyl grou the a Loup

substltuted9 r(g%QESéngsay ?3?91:%é nﬁ% BR %%gyketraqﬁ9%$a§rgﬁpalkyloxy
group having J.qaxt2©uéarbﬁnpzeﬁﬁnﬁbhand boanphed ekavry ad Kydweroabkylokxy
group such as ngf f&@& 8LEYP groyp O p 0ChYBXY gl OHP @ﬂqfltogég AP, 0K gk OuP,

particularly prefera group prot ecting group

for the hydrox%@ngGUSUbﬁh%EWF?ﬁn/?E?reﬁénﬁﬁét%%t%éft?%%ﬁb@éﬁt be B2 OR[err],

ﬁ convelntuonal tiiceiediC khNglky 1o @iﬁau‘ﬂﬂhﬁblﬁgnlb@o@mrﬁﬁﬁh agoaéouaha?r
aZS[°§¥ou8?8“plporwefe*sﬁbyf?%§§°w%r AR gFoR, Sl G ethon e GUgTP! AN
al kyl oxycar bonydctylony, gactpvand &dmad&cbbquwmdmmamCUélaWy group and

an aral kyl gropeferably”héCno¥et F@ hydroxyl group which may be
protected is protec?ed by an acy group, as the said acyl group, there

may be nentioned an aliphatic acyl group or an aromatic 25 acyl group, and
particularly pref ehabbyogetoivd gddayl for theéahPpdrysly UrBitRpQr wiikhVWedy

cycl oal kyl ¢arbqnyl, 9v94RedS {fresentdd BDAbS, AW ol ¥Bonal protecting
group which can be a protecting group ﬁor hydroxyl group
can be used, and there may be mentioned, for example, an
acyl group, a lower alkyloxy-lower alkyl group, a lower
alkyloxycarbonyl group, a lower alkylcarbonyloxy-lower
20 alkyl group and an aralkyl group.

Also, when the hydroxyl group which may be protected is
protected by an acyl group, as the said acyl group, there
may be mentioned an aliphatic acyl group or an aromatic

25 acyl group, and particularly preferably a lower alkyl-
carbonyl group or a lower cycloalkylcarbonyl group as the
aliphatic acyl group.

Herein, the said acyl group may have a substituent, and

30 there may be mentioned a group in which hydroxyl group is
removed from a carboxyl group of an a-amino acid such as
alanine, wvaline, glycine, aspartic acid, glutamic acid and
lysine. The amino group of the group in which hydroxyl
group is removed from a carboxyl group of an a-amino acid

35 may be protected, and as the protecting group for the amino
group, there may be mentioned, for example, an acyl group



Herein, the said acyl group may have a substituent, and 30 there may be
mentioned a group in which hydroxyl group is renmoved from a car boxyl
group of an a-am no acid such as al ani ne, valine, glycine, aspartic
acid, glutamc acid and | ysine. The ami no group of the group in which
hydr oxyl group is removed froma carboxyl group of an [err]-am no acid
35 nmay be protected, and as the protecflﬂg group for the am no group,
there may be nentioned, for exanple, an acyl group

- 9- i ncIudﬁmqﬁuﬁﬂn@marlakaIaikyﬁnqdbogwﬂugrsuphsashaasﬂadeqyﬂogpoup and

ropi onyl gro Kk C K I r
glksioxgca?boﬁpmflrzl gg é£8é¥ %% zy O%&ggﬂgxﬁgg %X} éggﬂy %g“ﬁ
preferred exanp@h?&ﬁ tﬂ%@eﬁyélbx¥¢xx9 9€ﬁu§a§u§b as protected,

represented by g}ﬂgyﬂamydgggbgygagf$ﬁbrmwnloned hydr oxyl group, a |ower
alkylcarbonﬁloxy | ower al kyl oxy group (e.qg.

tert-butyl carbonyl oxynmet hoxy group), an 10 acyloxy group (e.g., a |lower

al kyl car bonyl oxays gt (ptpaf&lmbdaexamplea(rﬁi ww&iygtonpla@ﬂo@hommm anybexy
roup.  Denzoy] ¥erescsdl ORo: ALUVLONC GBUP 2L Al 0 GaURoncl YT oy
group, aspé? yIo B nyT-oxy gr up-an S|ony group), :

and particuIarIQY¢WQ#x%'Q§@ups hyh¢%§®dakhmiqgrbgaleXYﬁthgrt&#kxiﬂzyt|tuents

represented by Bl,.@sd ke, aE)ékt but;?ié&i@:on‘iﬂi%&?m%}iow @P&fén)ocm%?‘cﬁ ! O\élvre:)xyl

alkylcarbonyl grou such as ace yl group r

ar oup - ORI SRR 68 Bonyd IHaEy Ak AREZDIR HORa P B oI 50
glhycyl andbal ara/d:etlalnﬁcd yagrohpg ah&yétlgfmr\hi@nqhoﬁ?ygbeup, bawwtnobayt ed,
there may be nentione p 0] 20

(oo T sera oSt ¥ et ot 1A% oragbl SRR BT oup,
et hyl group, i saspapploxy ggeunp gﬂcum@oxg'r sapupoengll 1!g$30l99<§ar§t¥0|¢@>ladecyl

group, 25 par thgalados BERYY 9{»95@9:@&@ %yla%ﬁ?wy%& . group-
substituted | ower al kyl group (e.g., pyridylmethyl group), and as the

R4, hydrogér atomis preferred.
Among the substituents represented by R4, as the acyl

group, there may be mentioned a lower alkylcarbonyl group
such as acetyl group, and a group in which hydroxyl group
is removed from a carboxyl group of an a-amino acid such as

20 glycyl and alanyl, and as the alkyl group which may be
substituted, there may be mentioned an alkyl group having 1
to 20 carbon atoms (e.g., a straight or branched lower'
alkyl group such as methyl group, ethyl group, isopropyl
group or hexyl group, octyl group and hexadecyl group,

25 particularly methyl group)., and a heterocyclic group-
substituted lower alkyl group {e.g., pyridylmethyl group),
and as the R4, hydrogen atom is preferred.

When W is represented by NR7, the alkyl group in R7 may
30 include a lower alkyl group such as methyl group and ethyl
group, the aryl group in R7 may include phenyl group, the
alkyloxy group in R’ may include a lower alkyloxy group
such as methoxy group and ethoxy group. As W, oxygen atom
or sulfur atom is preferred and oxygen atom is particularly
35 preferred.



VWhen Wis represented by NR7, the alkyl group in R7 may 30 include a | ower
al kyl group such as nethyl group and ethyl group, the aryl group in R7
may i nclude phenyl group, the al kyl oxy group in R7 may include a | ower
al kyl oxy group such as net hoxy group and et hoxy group. As W oxygen
atom or sulfur atomis preferred and géygen atomis particularly 35
preferred. 10 - As R5 and R6
when the group represented by the fornula (2):

[err] i s as ahiand Réowhenhtid gmyuberemreeenteddbystbst fértieid (2) -
these may be the same or different angSmay be nentioned 5 hydrogen atom
an al kyl group which nmay be substituté¢d, an al kehyl group which may be
substituted, an aryl group which -——hMy-m% substituted, an am no group
whi ch may be substituted

teroc clic roup 1 t hem as
the al kyl group®hPBn*HHEY & '“§ﬁbgﬁﬁfﬁt@ﬁ¥ € m?‘% “5ggﬁ§ﬁggg%%d an
al kyl group, a hhkesgenay cok ditleylsame ogrduﬁ)ﬁeaemaratmi(yralykjale gentponead

al kyl oxycar bémylhghgxgxyaﬁ&ﬁs%& adk 9!"&%&(? &ﬁcz@rﬂ% bel sﬁbQXQEQéé’é‘{\l‘%Kﬁ[ 15

group, a roup, am no rou
di al kyl ami noal kil gmhpgrcmp hpReryPal wﬁmn@ k;aln arylggﬁwpp which

car banoyl al kyl %QUBe SN AlUedasarhagRyha!l §¥bup whidOwRy 88 substituted

N, N—dlalkylcarba R, an N—(dlhydroxy- al kyl ) car banoyl al kyl
group, a nnrphoFP a#%%ﬁ?? 4#% Hroup, a heterocyclic

group-substituted al kyl group, a 20 cycloal kyl group, a cycl oal kyl al kyl
group, an aylal gr n I I I
1y Aﬁ%hg them J'dWR glﬂyg §£¥u3'$% cﬂ’ﬂ%ﬁjb ubgglﬁﬁg ) group

group which bée Substitute e nmentioned an a
whi ch have one @e%r@ﬂMIf@%ﬁ%%ﬁﬂ ﬁb@é HEWPRD0 I FrgeFenatedt

preferably 2 tog8oadl bancatstalxyd bhess, "ay dEZoxydidontubery DY one or

more al kyl group%oup' a hydroxyalkyl group, a dihydroxyalkyl group, a
trihydroxyalkyl group, an N-alkylaminoalkyl group, an N,N-

15 dialkylaminocalkyl group, an N-{diphenylalkyl)aminoalkyl
group, a carbamoylalkyl group, an N-alkylcarbamoylalkyl
group, an N,N-dialkylcarbamoylalkyl group, an N-(dihydroxy-
alkyl)carbamovlalkyl group, a morpholinocarbonylalkyl
group, & heterocyclic group-substituted alkyl group, a

20 cycloalkyl group, a cycloalkylalkyl group, an arylalkyl.
group and a diarylalkyl group. As the alkenyl group which
may be substituted, there may be mentioned an alkenyl group
which have one or more double bonds and have 2 to 20 carbon
atoms, preferably 2 to 8 carbon atoms, and those may be

25 substituted by one or more alkyl groups. .

As the amino group which may be substituted, there may be

mentioned amino group, a monoalkylamino group, a dialkyl-

amino group, an arylamino group, an arylsulfonylamino group
30 and an arylcarbamoylamino group.

As the heterocyclic group and the heterocyclic group

portion, there may be mentioned a saturated or unsaturated

3 to 12-membefed_monocyclic or dicyclic heterocyclic group
35 containing a hetero atom(s) selected from sulfur atom,



As the am no group which may be substituted, there may be ment i oned
am no group, a nonoal kyl am no group, a dial kyl - am no group, an
aryl am no group, an aryl sul fonylam no group 30 and an aryl car banoyl am no
group. As the heterocyclic group and the heterocyclic group
portion, there may be nentioned a saturated -or unsaturated 3to

12- menber ed nnnocyqlic or dicyclic heterocyclic group 35 containing a

it rogen atom SHP par i CUrar) ft g BBom. ang parricuardy) RGGs8rEoa "

nitrogen atom and particular
10- nenber ed rlngr%Lth%ﬁ;Hayﬁnayﬁ to IQﬁmamberpﬂrrdnglSu@h(nﬁopypuﬂeladlnyI

group, pyrroli dgf‘é’\ﬁp, pyrdidQHRe apcsdwo'dl@éra%g P%!&ﬁd';{%rog.ﬁﬁ'iﬂ
pi peridyl group i m dazo gldl rou azo? ben2|¥1dazolyl
group, quinol vyl g’fﬁ%p,m é’?’f’ HS}H %I ﬂyrdﬂéﬂﬁlaﬂﬁolﬁﬁ/'r ai«?c?—erldyll PRYVD,

gr oup. bThesé hSimdmojludlngﬂogﬁsum)inﬁﬁazloﬂygef@QSup, bemrnma&ems)i, di - or
tri-substitute rom r ox u

hydr oxyal kyl gr%up, aﬁRE%°q¥?k§¥'%?'dﬁ%ﬁﬁiy ﬁong9?ﬂi€ ‘%Ethg Bgﬁﬁzoan
al kyl carbonyl liny @npupan Fhég¢ hptanocyvaldgchoabpy|may den, i ageksal kyl -

alkyl ‘group, a gy ulgHokyl gt onp, tm%@s%ueutgarpgxy'to 3, 2o, pheny!
group, a phenyl al gr oup | phenyl al'k ﬁy per adi nyl
group, a phenyl%ﬁk%//?ttﬁgy@&f’ﬁ‘o Wr%fl @rr(?&l@ &nhh@pﬁml tsemupll group and
an N-phenyligar batkyloxymayoas) nmld%yw@@arﬁbh?l abpyes MR 1:QROHRPBENY 1
group or

ph p rt| i f
substituted by §£1(%/ch %su gg?’?aéﬁ s & é:é'tcg a‘?ﬁ#ﬂ %r%‘éﬁ'ogfer‘fy“'loaé{%}rf
hydroxyl group, a bty lalgapupg r 8 upy T iy & Uyllo gy ogpoupxo agi2fip, carboxyl
di al kyl am noal kdﬁ'&iiy PHenp1 ér&}(ﬁn% Q:rh%‘ﬁ@'laikgﬂ.aé}.‘a&ﬁméq lpheﬁgﬁ.gfﬁ
trifluoronethyl P up) oup Tepresent %u
(2): group, phenylplperadlnypegFPup, a phenylalkyloxycarbonyl
15 group, an N-phenylcarbamoyl group and an N-phenylcarba-
moylaminoalkyl group (the above-mentioned phenyl group or
phenyl portion may be, if necessary, mono-, di- or tri-
substituted by 1 to 3 substituents selected from a halogen
atom, hydroxyl group, an alkyl group, an alkyloxy group, a
20 dialkylaminoalkyloxy group, a cyano group, a dialkylamino
group and trifluoromethyl group).

When the group representgd by the formula (2):
)
Mg (2)

25 1is a nitrogen-containing heterocyclic group, that is, RS
and RS are each bonded at their terminals to form a
nitrogen-containing heterocyclic group with the adjacent
nitrogen atom, said nitrogen-containing heterocyclic group
may include a saturated or unsaturated 3 to 12-membered

30 mono-cyclic or di-cyclic nitrogen-containing heterocyclic
group which may further contain one or two hetero atoms
selected from sulfur atom, oxygen atom and nitrogen atom in
addition to the original nitrogen atom, and preferred are
those having 5 to 10-membered ring. More specifically,

35 there may be preferably mentioned, for example, piperazinyl



25 is a nitrogen-containing heterocyclic group, that is, R5 and R6 are
each bonded at their termnals to forma ni trogen-cont ai ni ng

het erocyclic group with the adj.acent nitrogen atom said

ni t rogen-cont ai ni ng heterocyclic group may include a saturated or
unsaturated 3 to 12-nmenbered 30 nono-cyglijc or di-cyclic
nitrogen-contai ning heterocyclic gro whi ch may further contain one or
two hetero atons selected fromsulfur atom oxygen atom and nitrogen
atomin adgiroupn pbpehidiog gnvalp . npipegiedy ht PryumndqrpdPaine dgseer .
those having 5.9 %gﬂfgwe GEsLd, %M&alﬁpfc?%&gl | ghi AR rphBeL gy Ry be

preferably nmention exanpl i perazin

- 12 - gr GHPUCp| pBEEYEHbL r%rrm}p grﬁPEerfiH%Ydﬁ?%&Pdﬁﬂr FESPPn8Gr oup,
nor phol i nyl gr Qiélft*aﬂyaf:@hhﬂm&wl @Greup. tltheser photddud-contaghang,

i m dazol i dinyl group, droqu noI Qup .and t et r ahydr oqui gol yl
group. Thesé nll"ﬁ'tt?gé?ﬁyffb)ﬁ T er&gyéﬁbrﬁ?odﬁo%y %lé Btired,

nmono-, di- or tS’UbstltutedbinIUICE(‘B lg)tomptsosalgcbeqbsfm e:dteedrbnpmthe group
consi sting of %o'has'l‘%@nﬂ {29”% r?a{‘lo%elfy'atgfnouan meP&ﬂoup, HaRURy1 8

hydr oxyal kyl group y oxy group, 0xo rou&.§l carboxyl group, an

al kyl oxycar bonyg‘rcgmous X PREYRA K U Froupn 2BNR BRI RXY FHVWp, OFReBY PR oup,
a hal Oﬂenorhenyéa:%w@ Fi‘aup, a:aram@mé&wﬁglbﬁyp g@odptrd)@ﬁﬁm{r%agk?ufk iem
am nopheny rou n_am noal ky 0 an .am enyl al ky
group, an N2 N—dPEﬁ¥ﬁ§5$&y8§ﬂ¥ oﬁﬁﬁﬁQﬁgﬁfﬁPpgrﬁu% i%#??@pheny a §Pﬁ¥e|3%alkyl
group, a norphainimdphleery| gréyd, gr ouifrrophebyl pyrovly) sk @migophenya-

benzi mi dazol yl a] lgégnyqr %E a Q’Ydarn%ﬁéalk BEISRE;O“ Qﬁﬁ%&n@r@rﬁ%ﬁlﬁ phenyl

group, an N-al k anrno amno gr oup, an
ani di nopheny!| grmg:r 080, NaNpﬁmiééﬁWéﬁyP°§heﬁﬁlaH<%Wﬁ néﬁh Ayl
group, pyr raa}ylcuﬂéxhoamyp gFURe 20 Yo rghet Pnyl pEehyla g6aURropy: i &1 - 20

above- nent RnoPEYEURIRYL BPORD ABTREiFORTROFSS SI: Bn VRRGFE" mmy

be mentioned a mhyeydalgephpgr audidmeinapedyl grouplOanditmikydeovnorhedyt hese
may be, if des'&zecﬂlp,”%FPN Nzélaﬂylﬂln[o'ﬂkﬁeﬁ S&kBHé‘edaxpyanﬁﬁ%Heh&@m(s)

sel ected from atom~™ an group, hydrox group, an
al kyl oxy group, a plperadlnophenyl group, a morphollnophenyl group,

pyrrolidinyl group, piperidyl group, indolyl group, pyrimi-
20 dinyl group, benzimidazolyl group and pyridyl group.

As the above-mentioned cycloalkyl group and the cycloalkyl
portion, there may be mentioned a cycloalkyl group having 3
to 10 carbon atoms, and these may be, if desired, mono-,

25 di- or tri-substituted by a substituent(s) selected from a
halogen atom, an alkyl group, hydroxyl group, an alkyloxy
group, amino group and an acylamino group.

Also, as the above-mentioned aryl group and the aryl

30 portion, there may be mentioned phenyl group and a naphthyl
group, and these may be, if desired, mono-, di- or tri-
substituted by 1 to 3 substituents selected from an alkyl
group, an alkyloxy group, an alkylenedioxy group, a
dialkylaminoalkyloxy group, cyano group, a halogen atom,

35 hydroxyl group, amino group, a mono-alkylamino group, a di-



group, am no group and an acyl am no group. Al so, as the
above-nentioned aryl group and the aryl 30 portion, there nmay be nentioned
phenyl group and a napht hyl group, and these may be, if desired, nono-,
di- or tri- substituted by 1 to 3 substituents selected froman al kyl
group, an al kyl oxy group, an al kyl enedi oxy_ group, a

di al kyl am noal kyl oxy group, cyano group, tral ogen atom 35 hydr oxyl

group, am no group, a nono-al kyl am no group, a di-

- 13 - al kallertiand ngr gupuparamcadﬁmi@ogg@upp, t €1 1 £ Los el digll

group, an al kylthio gr.gu X u The al kyl portion of
the above- menti%r éc? reglpg‘(]:'??{ ﬁls%b%t%p %gx%[ 586?8%y &' Rither a strai ght

or a branched, and if desired, these may be substituted by a
substituent SUCR@%1kyl eegeybn%p%e %b%@%umgatme@r%e@l@ms 9@5@'
group, a cycl oal kyl group,and i m dazal % group Anong the desired
conpounds () ofueHS HP@S@ﬁteiﬁ@%ﬁn4(ﬁ$ralg tpPéf%rPEﬁPQﬁﬁﬁx) ifre

conpounds V\heredésﬂear]:heSehmdqursubstl&maa R{(earéuwtiamaidqaucﬁr adp, R2

is an al kyl gro roup R4 is droogen atom Wis
oxygen atom a énqu[gﬁoulé’l’ O%pp }?%rb\%k%gl th' h&™ f ST % 'i - ¥rou,”d

[err] 15 |sczclnﬁikylogrdupsam%tlmnﬁaamlaﬁlguogpoup and partlcularly
preferred are conpounds wherein the group represented by the formul a
(2): is a pyridyl-1lower alkylam no
group, an NON- AR itRA de51re¢oﬁ@WPQHQQﬂ )&hi AS g¥%u®r9%ﬁPt invention,
N-cycl oal kyl - N-ppépsrled prounds 2 e/ | PR dgr WHeredl RO is hydrogen

N-cycl oal kyl - hkéédl_lﬁa §5 ggkgikyl group, R2 is an alkyl group, OR3 is
hydroxyl group, R% is hydrogen atom, W is oxygen atom, and
the group represented by ghe formula (2):
)
15 —N—-&® !
is a mono- or di-substituted amino group, and particularly
preferred are compounds wherein the group represented by

the formula (2):
5
) )

——N—TRS
20 is a pyridyl-lower alkylamino group, an N,N-di{pyridyl-
lower alkyl)amino group, an N-cycloalkyl-N-{(phenyl-lower
alkyl)amino group, an N-cycloalkyl-N-[{di-lower alkyl-
amino)phenyljamino group, an (aminophenyl)-piperadinyl
group, an N-cycloalkylalkyl-N-{phenylalkyl)amino group, an
25 N-cycloalkylalkyl-N-phenylamino group, an N-cycloalkyl-
alkyl-N-{{di-lower alkylamino)phenyllamino group, an N-
[{aminocycloalkyl}alkyl]-N-phenylamino group or an N-
pyridyl-N-(pyridyl-lower alkyl)amino group.

30 Among the desired compounds of the present invention,
particularly preferred are 2-[3-{3-pyridylmethyl)ureido]l-4-
methoxy-6-tert-butylphenol, 2-(3-cyclohexyl-3-phenylmethyl-
ureido) -4-methoxy-6-tert-butylphenol, 2-{3-cycloheptyl-3-
{4-dimethylaminophenyliureido}-4-methoxy-6-tert-butyl-



am no) phenyl ] am no group, an (am nophenyl) - pi peradi nyl group, an
N- cycl oal kyl al kyl - N- (phenyl al kyl )am no group, an 25

N-cycl oal kyl al kyl - N- phenyl am no group, an N cycl oal kyl -

al kyl -N-[ (di -1 ower al kyl am no) phenyl ]am no group, an N

[ (am nocycl oal kyl ) al kyl ] - N- phenyl am no group or an N
pyridyl-N-(pyridyl-Ilower alkyl)am no grbub4 = 30 Anong the desired
conpounds of the present invention, particularly preferred are

2-[ 3-(3-pyri dyl pietrinil ) @r-d3da} dé{pyridyimiduiml-) Greddb bty fhenels-tert-
2 (3 ove gﬂggty;? GEPIRAIAGTE! BYha- (4- st ritfRlyh BEHORXY1 £-1 S rRlag ghenol
(4- di met hyl ani epHERH-frtergobuay hehienndy- @-tléri(2bgyglohexylethyl) -3-(4-
- 14 - ph%ecr&ﬂa&lﬁo héﬂ?ll!\S’b’élr&i]h-ﬁl-)dértﬁbﬂf}l64EQPUW'1§>hte?ﬂbtl

but yl phenol , o] erazin

met hoxy- 6- t ert %Rﬂ éﬁgrgyﬁl B %ghﬁfdréhéQyPEFﬁ9¥}1@I?¥§° -4-methoxy-
dinethylanlnoph@%@éﬁﬂﬂhﬁt@&bhénﬁbthoxy 6-tert-butyl phenol 5 and
2-[3-(4-pyridyl methyl)-3-(3-pyridyl)ureido]-4-methoxy-

6-tert-butyl phenol . In the phenol derivative (1) of the present .
i nvention, Hpttihﬁlphe@@ﬁreﬁgrb‘a%wﬁ)rﬁ lan ofs yheepresentarorercdaonbe 10

present, and tF@p@f&ae&tsomeygnsagéaIamléfﬂ%%yh&hhr% é@fbo cdiftjecal isomers
and m xtures thereof desi red conpqund, (1) of e present

i nventi on &&n b%resentusé&df BPen%’c'ﬁ%%ﬂ d§1§’qnﬁ1€f‘t heflades é%’tffbrorﬁ &hein the
form 15 of a phetriededtsiomakkyamd ceptraldes tlereofAs such a pharnma--
ceutically acceptable salt, there may be mentioned, for exanpl e, an
inorganic salt such as a hydrochlorlde sul - fate, hydrobrom de and
phosphat e, and Hie clefi¥ied saipown@h(l) ofashen preseat einvemirat éansbeci nat e,

nal eate, net han.essé& fiQﬁ' mé@lical eusddi P-didineengs %&en%ﬁn oV 30, th‘@h%BrInhe

conpound h stituent such as a carboxyl group, 1t can used in
t he of°% ase#’f“ﬂat:ﬁuﬁl% @ TR afRAFT bt atudni P?G@fﬁ‘a‘ as
a sodi um salt areh ol qadflys scoepsaible saltan thlekal nag Parmdntioned, for

example, an inorganic salt such as .a hydrochloride, sul-
fate, hydrobromide and phosphate, and an organic salt such
as an acetate, fumarate, succinate, maleate, methanesulfon-
20 ate and p-toluenesulfonate. Also, when the compound has a

substituent such as a carboxyl group, it can be used in the
form of a salt with a base (e.g., an alkali metal salt such
as a sodium salt and a potassium salt, or an alkaline earth
metal salt such as a calcium salt).

25
The desired compound (1) and the pharmaceutically accept-
able salt thereof according to the present invention
includes all of an intramolecular salt, adduct, complex,
solvate and hydrate.

30

The desired compound (1} or a salt thereof of the present
invention can be administered orally or parenterally, and
according to the conventional manner, these can be used as
a suitable pharmaceutical preparation such as a tablet,

35 granule, capsule, powder, injection and inhalant.



metal salt such as a calciumsalt). 25 The desired conpound (1) and the

phar maceutical |y accept - abl e salt thereof according to the present

i nvention i ncludes all of an intranolecular salt, adduct, conpl ex,

sol vate and hydrate. 30 The desired compound (1) or a salt thereof of
t he present i nvention can be admi ni st éeg orally or parenterally, and
according to the conventional manner, the can be used as a suitable

pharmaceutical preparation such as a tablet, 35 granule, capsule, powder,
i nj ecti on and i ARapdministration dose of the desired compound (1) -odShe

An ad”1n'Strat'BHadﬁ§@édglééTiyd@Ebéﬁgaﬁﬁgrgﬁﬁgtﬁﬁgkeg% Eﬁgordln to the

pharnaceutlcall acceptabl e sa t her eof accor
i nvention may v ‘gelrfﬁfer?d‘l(?ﬁ PRE Yr%ﬂ‘no‘&eﬁﬁndlng fantFhResTeRe rPf age, body

wei ght or Condlhdmﬂﬁlsﬁrai:ldﬁ pate¢nbodP Ulre idte: aﬁmclaha&&abh@rbﬁi%e per day -
an_.oral adm ni stration

I s generally, .o the case

and about 0.1 t8a g&% %ut ﬁit%hggéélg%sg?a%:“%a% eelng daY LI THSHEY on.
10 The conpounéb?‘it; %rtca iﬂhmvﬁ&%unlbladalgasa&:@efptaabbeasaa&nMBtrattm
present inventi ghgcaole Cprlel%%r €6, mf Pkg XRUL Rl bhea ?axc')%ﬁtfe N to B

as nentioned abogXB In the above steps, as the sal e am ne
conpound (b) 152¥BFiH{F&HF ne compound (d), there may be used, for
exanple, a salt with an inorganic acid such as hydrochlor- i de and

sul f at e, aqﬁ)a t Jﬁ nor.gapi iall metal salt

and an al kal| ne g%r?%%éna gp(h 2% é% E%%ﬁﬁ?1 aiﬁy acceptgﬁ S FHde®at i on

reaction of a cbRpoRFREgRY mveatr.eaccwebe prepared, for example, by the
steps A} to E) as mentioned above.

In the above steps, as the salt of the amine compound (b)

15 or the aniline compound (d), there may be used, for
example, a salt with an inorganic acid such as hydrochlor-
ide and sulfate, and a salt with an inorganic base such as
an alkali metal salt and an alkaline earth metal salt.

20 {Method A]:

The condensation reaction of a compound (c) or a reactiﬁe
derivative thereof and the amine compound (b) or a salt
thereof can be carried out by a conventional method used

25 for an amide-bond formation reaction in the presence or
absence of a condensing agent such as 1,3-dicyclohexyl-
carbodiimide (DCC) and in the presence or absence of a base
in a solvent or without a solvent.

30 As the base, there may be mentioned, for example, triethyl-
amine, pyridine, dimethylaminopyridine, 1,8-diazabicyclo-
[5.4.0]-7-undecene and diisopropylethylamine, and as the
solvent, there may be mentioned, for example, dichloro-
methane, chloroform, 1,2-dichloroethane, diethyl ether,

35 tetrahydrofuran, dioxane, ethylene glycol, dimethylform-
amide, dimethylsulfoxide, toluene and benzene.



derivative thereof and the am ne conmpound (b) or a salt t her eof can be
carried out by a conventional nethod used 25 for an am de-bond formation

reaction in the presence or absence of a condensi ng agent such as

1, 3-di cycl ohexyl - carbodiimde (DCC) and in the presence or absence of
a base in a solvent or without a solvent. 30 As the base, there may
be nmentioned, for exanple, triethyl- = nime, pyri di ne,

di met hyl am nopyri di ne, 1, 8-di azabi cycl o- [5.4.0]-7-undecene and

di i sopr opyl et hyixaniples afidcins det of thel wahhe é&mﬁdhﬁﬂmwbbelﬁemhﬂénﬁd for

exanple dICh| hag%r or.of.qr Ior eth i et hyl
et her, tet%%hydro BF%% é&ane a% % ggﬁé é 8% ﬁ%% |?8$
am de, d| met hy|ssdifegRi d éndt%)lswelwew b@nzeneganlc base such as an

- 16 - ExaNaas fbchlessSal taddf ah@1REHNGe COMPALRHLLER) shig! ude a

salt with ap inorganic acid such as hydrochloride and sultate, and a
salt with an inorgani c base such as an al kali nmetal salt and an

al kal i ne eart h Tt aboseal teacttion céEh@eabaveléea@m&(uhdﬁmﬁcbelﬁagrtcd out
under coollng n a [ e e suitably
carried L‘ﬂlder E‘%Qg%ib d %o , r&a P?cﬂlg?g re er %Fbggtcﬁrf]oe%
[err]C. 10 qaast e ~PBak®i d‘é‘rl @é@rt\;néuéarmep (ac)o thefe nmay
be used a compoynd which is conventionally used in an am de- bond
formation rﬁaction such as a corresponding acid hal i de, m xed acid
anhydri de aAd active ester. 15 The above reaction can be carried out by

usi ng the am neas thecespouixe (dzsrm;ratavs:abtf ther@@ipdumdartcar:rounbr@fméyZ to 3

mol e, preferably t gglf r f_the. co C

reactive derlvéilgééghgré°$b Wi ngn ggpﬁé aﬁgfg %B %%

carbani ¢ aci d emigierbond feymatiidny aeeshioseauneh iglalﬂyrﬁ@snnhélﬂg agxd
halide, mixed acid anhydride and active ester.

15
The above reaction can be carried out by using the amine
compound (b) or a salt thereof in an amount of 0.2 to 3
mole, preferably 0.5 to 1.5 mole per mole of the compound
(c) or a reactive derivative thereof.
20
When a phenyl carbamate {phenyl carbamic acid ester)
derivative represented by the formula (c-1}:
OR! T
(c-1}
OR31
wherein the symbols have the same meanings as defined
25 above,

is used as the reactive derivative of the compound (c¢), the
reaction of the derivative (c-1) and the amine compound (b)
or a salt thereof can be carried out in a suitable solvent.
As the solvent, there may be suitably used, for example,

30 benzene, toluene, xylene, dichloromethane, tetrahydrofuran
and chloroform. o



[err] wherein the synbols have the sane neani ngs as defined

25 above, I's used as the reactive derivative of the conpound (c),
t he reaction of the derivative (c-1) and the ‘am ne conpound (b) or
a salt thereof can be carried out in a suitable solvent. As the

solvent, there may be suitably used, for f%apple, 30 benzene, toluene,
xyl ene, dichl oronet hane, tetrahydrofuran and chl orof orm
- 17 - The above reaction suitably proceeds at 50 to 150 [err]C,

particul arly atThe akpviregction suithuly eamiceedscanh He ctariied qut by
using the am nepgerauU-1y° atb¥o0fo & §Rl4c t hereof in an amount of 0.2 to

2.0 nol e per nol e of the phenyl carbanate derivative (c-1).
[ Met hod BJ: 10 The reaction of the aniline conmpound (d) or a salt
t her eof andThe rescttiion deni batdéaeriafd e ®9r BaMhe €ké Lol ¥R o(AN

(e.g., an activ st.er hepyl ester) can _he_carrie out in a
suitabl e soﬁien?bgd%ﬁE%Eg%gnggﬁg?gﬁy%}gﬁ% e of 90?u%%é£‘&ﬁF@ﬁb?er

di chl or oret hanemoks | oF dthsr Pheput bearbisnatee deadtabiivde(cdl et hyl et her and
t et r ahydr of ur an. Exanpl es of the salt of the aniline conpound (d)

I nclude a sal t v%éh an inorganic acid such as hydrochl oride and
sulfate, and a FER%4 HH an organi ¢ acid such as net hane-

10 The reaction of the aniline compound (d) or a salt thereof
and a reactive derivative of the carbamic acid compound (e) -
(e.g., an active ester such as phenyl ester) can be carried
out in a suitable solvent such as benzene, cyclohexane,
toluene, xylene, dichloromethane, chloroform, carbon

15 tetrachloride, diethyl ether and tetrahydrofuran.

Examples of the salt of the aniline compound (d) include a

salt with an inorganic acid such as hydrochloride and

sulfate, and a salt with an organic acid such as methane-
20 sulfonate and p-toluenesulfonate.

The above reaction suitably proceeds at 50 to 150 °C,
particularly at 50 to 100 °C.

25 The reaction can be carried out by using the reactive
derivative of the carbamic acid compound (e} in an amount
of 0.2 to 2.0 mole per mole of the aniline compound (d)} or
a salt thereof.

30 (Method C]:

The reaction of the aniline compound (d) or a salt thereof
and the isocyanate (or thioisocyanate) compound (f) can be
carried out in a suitable solvent such as dichloromethane,

35 chloroform, 1,2-dichloroethane, diethyl ether, tetrahydro-
furan, dioxane, ethylene glycol, dimethylformamide,



20 sul fonate and p-tol uenesul fonate. The above reaction suitably
proceeds at 50 to 150 ' C, particularly at 50 to 100 [err]C 25 The
reaction can be carried out by using the reactive derivative of the
carbam c acid conpound (e) in an anount of 0.2 to 2.0 nole per nole
the aniline compound (d) or a salt thereof. 30 [Method C:
reaction of the aniline conmpound (d) or” &%dlt thereof and the

i socyanate (or

t hi oi socyanat e) compound (f) can be carried out in a

sui t abl e sol veriimardlylasetdanbiier ohigtdrinyd sulFoxtté priofloreme, benzene,

of
The

1, 2-di chl or oet halgmdiingh BYbs ShdEdmi 4t SAR¥AL9n ana 1YW indlihQage, ethylene
gl ycol , di nmethyl for mam de, . - 18 -

di met hyl acet am d&deFOld SAPPEEI 9D ¥ iddioutoruEREVEBENZENE,
hexanet hyl phosphor am de, sul foran and 1, 3-di net hyl - 2- I m dazol i di none

or w thout solvent. _,.5 As the anjline conmpoupd (d) or_a salt thereof
t here may bg Bs %Fgﬁéan?h%%‘@% i Bhefl ??1:["{ h‘éh%lﬁﬂfe I@FﬁﬁdeY be
The above reactmeantismetiabhyseras eets iahed30nt ohd OCdbdwes MeEhod B.particul arly
at 0 to 50 C. 10 The reaction can be carried out by using the
t hi oi socyanate) conpound (f) in an anount of 0.2 to 3.0
mol e, preferablThe abovg TeaChHIPR JEtapplePoPCee@s sl [i3fe to 108ofPound (d)

or a salt therqpfrtithlariy at ¢ to 50 °c.

| socyanate (or

10

15

20

25

30

35

The reaction can be carried out by using the isocyanate {or
thioisocyanate) compound (£} in an amount of 0.2 to 3.0
mole, preferably 0.5 to 1.5 mole per mole of the adiline
compound {(d) oxr a salt thereof.

[Method D]:

The reaction of the compound (1-a) or {l-c) and the amine
compound {g) can be carried out in the presence of a
solvent (e.g., methanol, ethanol, dioxane, ethylene glycol,
dimethylacetamide, benzene, toluene, chloroform, dichloro-
methane, dimethylsulfoxide and dimethylformamide} or in.the
absence of a solvent.

The above reaction can be suitably carried out at 0 to 200
“C, particularly at 25 to 100 °C.

The reaction can be carried out by using the amine compound
(g) in an amount of 0.2 to 10 mole, preferably 0.5 to 3
mole per mole of the compound (l1-a) or (l-c).

In the above mentioned [Method A], [Method B], [method C]
and [Method D], when OR3! is a protected hydroxyl group, if
desired, the protecting group for the said hydroxyl group
may be removed according to the conventionally known
method. Removal of the said protecting group can be



[ Met hod Dj: The reaction of the conmpound (1-a) or (1-c) and the

anm ne conpound (g) can be carried out in the presence of a 20 solvent
(e.g., nethanol, ethanol, dioxane, ethylene glycol, di met hyl acet am de,
benzene, toluene, chloroform dichloro- met hane, di et hyl sul f oxi de and
di met hyl formam de) or in the absence of a sol vent. 25 The above
reaction can be suitably carried out at™0 120 200 [err]C, particularly
at 25 to 100 [err]C. The reaction can be carried out by using the

am ne conpound carrieg dut depending o the Kimdl6fnbhe, ppoederaly yrdup to 3

30 nole per nmolg.fail; ORpau g,{, é}yl pove

ment i oned [ Met hoch t% f " én@% rgil by I(I:}eﬂvééh ‘%fnb]a% when
OR[err] is a prBYee}? JééF”ri"ydPSk?l Hedpent for redHé§F~P@d the protecting group
for the said hydroxyl group 35 nmay be renpbved accor d| ng to the

(t:)ce)nventlonalg y \% 4 "br3 ofmége gesvre Vcaomp%LnEigzlfaig l%; teclt_;(ng%' Oup can

dependi ng on t hée&iratl ofthehbyproxektgmmpmgraanpbe prateoted rgy t Edrhe

ti [ t trrent or
eaverion SRR S RO S o o,
i f desi r ed, "¢Heedhy df chieaw%ﬂﬁ%mopé@t be egrried out amcamdhe,

acyl ation accordm@gcd Qa&eoﬁoaﬁeﬂ&mm&kaldhégnwnusmgmfckh@dexéﬂbel@%' ation
reaction c conventiopal manner by

be_carrie t
usi ng, for 65!2)><a npfes 3f ’%) L’Ef Fﬁea’ﬁ’c%l %cfldan aaﬁVﬁ&%&‘ﬂnojac SRAD A% &Foi ¢ aci d
or an al kanalkamgia adidcihiely has masswbsubsuedbliend) @r reatddatdve

derivative thereof.

As the reactive derivative thereof, there may be mentioned
15 an acid halide, an acid anhydride, an activated amide or an
activated ester.

The reaction can be carried out according to the conven-
tional manner, and when, for example, an acid halide

20 compound is used as an acylating agent, it can be suitably
carried out in the presence of a base (e.g., triethylamine,
pyridine, 4-N,N-dimethylaminopyridine, 1.8—diazabicyclo¥
[S.4.0]-7-undecene and sodium hydride) in a suitable
solvent {(e.g., dichloromethane, tetrahydrofuran and

25 dimethylformamide) or without any solvent.

When a free acid is used as an acylating agent, the

reaction is preferably carried out in the presence of a

condensing agent which is conventionally used in an ester-
30 bond formation reaction.

The protection of the hydroxyl group with a lower alkyloxy-
carbonyl group can be carried out in the same manner as in
the above acylation reaction by using a halogenated-lower
35 alkyl carbonate. Alsoc, the conventionally used protecting
group can be introduced into hydroxyl group according to



derivative thereof. As the reactive derivative thereof, there nmay be
mentioned 15 an acid halide, an acid anhydride, an activated am de or an

activated ester. The reaction can be carried out according to the
conven- tional manner, and when, for exanple, an acid halide 20
conpound is used as an acylating agent, it _can be suitably carried out
in the presence of a base (e.g., triethyléﬁ ne, pyri di ne,

4- N, N- di net hyl am nopyri di ne, 1.8-di azabi cycl o- [5.4.0]-7-undecene and

sodi um hydri de) the zosuetbbdmal marg@ruent (e.g., dichloronethane,
tetrahydrofuran and 25 dinethylformam de) or w thout any sol vent.

Wen a free acid is used as an acyl ati ng agent, the reaction is
preferably carriT®@ ggeiradtsrmpauskride of hhe pressmfergivegtigentamhbeh is

conventional ly used bﬂeﬁﬂr@@tﬁy'mdﬂﬁalQQHQoﬁ@éﬂ@iﬂé”hﬂéﬁﬂﬂﬂéaRed Jgg
protection of the a_| ower al Kyl oxy- r 5ORYT gr oup

m¥d ox%e group W th
can be carridd &7t “FHC+RRSS AR ﬁﬁb?n8§ Fh compg abéW@ aéyW&FPé
reacti on by usi mgpnxenakogernedmd-drowsr t8e dabkyéd assinaide. (1A san bhe

conventi onal |y g8 A9t oL iMkeoa ORI EE TR o Pydiony

group accordi ng
convent i onal maAfefthe compourghelldesiandd Eonpexambiel) tife treecpiesecsn be

i nvention can b%arrledab§@ 24 R AGnlY HHtHﬁélﬁbfﬂgM%@tb%thﬁs ?Q} at ped

compound 5 ngntioned above to anot her conpoun
conver si on }%acﬁ n of the desired compounds (1) can be optlonally
sel ected depending on the kind of a substituent

M=athod {a}:

The compound (1) having a carboxyl group in the substituent
15 RS or RS can be prepared by subjecting a corresponding
derivative (1)} having a protected carboxyl group (e.g., a
carboxyl group protected by a protecting group such as an
alkyl group and an arylalkyl group) to the conventional
deprotection reaction of the protecting group such as a
20 hydrolysis or hydrogenolysis.

The hydrolysis can be carried out, for example, in the
presence of a base (e.g., an inorganic base such as sodium
hydroxide). The hydrogenolysis can be carried out, for

25 example in the presence of a catalyst such as palladium on
an activated carbon under an atmosphere of hydrogen. The
both deprotection reaction proceeds at 0 *‘C to 60 °C.

Method (bj:
30
The desired compound (1} having an amide group in the sub-
stituent R5 or RS can be prepared by subjecting a corres-
ponding compound (1) in which the substituent -NRSR® of the
compound (1) is a group containing a free carboxyl group
35 and an amine compound represented by the formula (h):



in the conpound (1), and, for exanple, the reaction can be carried out
as nentioned in the followi ng nethods (a) to 10 (c). Met hod (a):

The conpound (1) having a carboxyl group in the substituent 15 R[err] or -
Rlerr] can be prepared by subjecting a correspondi ng derivative (1)
having a protected carboxyl group (e.g., a car boxyl group protected by
a protecting group such as an al kyl ~gfbup and an aryl al kyl group) to

t he conventi onal deprotection reaction of the protecting group such as
a 20 hydrolysis or hydrogenol ysis. R8 The hydrol ysis can be carried
out, for exanple, in the prese ééf a base (e.g., an inorganic base
such as sodi um hydr oxi de). The ‘'hydnggenol ysi s*’Can be carried out, for
25 exanple in the presence of a cataly such as pal | adi um on an
activated car bog undetie st nat-MRSRM ef &p s dnedy aaeaﬁifgb roup Qﬂ{iftkﬁ%%&o‘ig%ﬁi 03
reaction proceeds at_0 Cto 60 [err]C. Ve : .30 The desire
conpound (1) having nz‘a%ma-n‘iche(é r’%ﬁ%s%ﬁ"‘f'ﬁ%d 2 t}le%eé’f:{'ﬁ%h‘f HR] or

Rl err] can be prepareeninindmg edtrngen zorm.es- pondi ng conmpound (1) in

whi ch the supstifussiaed¥Rebh] BLeLE]of the conmpound (1) is a group
containing a free carboxyl group 35 and an am ne conpound represented b

the formula (h): - 21 - )
[err ]b The WheidenzatiBher e & £6d |cdre Pee 2Rt Se@No@d 110 tHOUN: Whi ch
may be

presence of a dehydrating agent, and as the dehydrating
agent, there may be used, for example, 1,3-dicyclohexyl-

10 carbodiimide (DCC). The reaction suitably proceeds at 0 to
50 *C. '

Method (c):

15 The desired compound (1} wherein the group -NRSR® is a
mono-alkyl substituted or di-alkyl substituted amino group
can be prepared by allowing the compound (1) wherein the
said group -NRSR6 is an unsubstituted or a mono-substituted
amino group to react with an alkylating agent represented

20 by the formula {(i): -

R10-x (i)
wherein R0 represents an alkyl group which may be
substituted and X represents a leaving group.

25 Alkylation can be carried out in the presence of an acid
acceptor by reacting with an alkyl halide (e.g., alkyl
chloride, and alkyl bromide and alkyl iodide}, alkyl
alkanesulfonate (e.g., alkyl methanesulfonate) or an alkyl
arylsulfonate {e.g., alkyl toluenesulfonate).

30
As the acid acceptor, there may be suitably used an alkalil
metal hydroxide, alkali metal hydrogen carbonate, alkali
metal carbonate and an organic base (e.g., triethylamine,



nono- or di-substituted or a heterocyclic group cont ai ni ng

nitrogen atom 5 to condensation reaction. The condensation reaction
can be carried out in the presence of a dehydrating agent, and as the
dehydrating agent, there may be used, for exanple, 1, 3-dicyclohexyl- 10
carbodiimde (DCC). The reaction suitabl proceeds at 0to 50 [err]C.
Met hod (c): 15 The desired conpound (1 2whHerein the group -NR5R6 is a
nono- al kyl substituted or di-al kyl substituted am no group can be

prepared by al | @ifiegotbpy baripdardnel pndhpyeididdie. Thisardagtbog
-NR[err]Rerr] Qﬁlr yggyp sddddld ed @r -8 §pnossubstituted am no group to
ati a '

react wth an al ky gent represented 2 by the fornmula (i):
Rlerr]-X (1) wherein R err] represents an al kyl group mhlch

may be 784bE b1 feh ek ansk &s@apﬁﬁsezaéSr@aé@aaﬂgwaegewaed if5he
Al kyl ati on can bggcarrled out or by

he presence, of .an [
reacting wit VRyReREFTRA (”@%‘O%S gy to (<) m%ﬂ"&epaaﬁacaf%ﬁfy br oni de
and al kyl i odi déimiak&lyso longﬂdeanesmbfmnere f®.the ralekylonet aadeasay fimnat e)
or an al kyl f e 4d yl e e As the
acid acceptor, the¥éggg 8%&& Sui ta%yamggéd %%ﬁk#ﬁ?lf% ﬁ&&@ﬁg éﬁygydfox de,
al kali netal hydrlggéhme?@m@ aﬂlmathylrormzade ,cé}ebf@n@tcéymboéph@r-gam c

base (e.g., tr'%&PHEa”béﬁzene tetrahydrofuran, toluene, ethyl acetatezaa

d||sopropylethylan1ne and Yruglne hi s reactlon roceeds

at 0 to 50 Fgrrkewer alcoho chloromethane, dlchloroethane, hloro-
form, carbon tetrachloride, 1,3—d1methyl—2—1m1dazolld1none,
diethyl ether, dimethoxyethane, dimethylsulfoxide, carbon

disulfide, acetone, water or a mixed solvent of the above.

15 The reactive derivative of the intermediate compound (c)
according to the present invention such as a corresponding
acid halide can be prepared by, for example, allowing an
aniline compound represented by the formula (d):

ORr!
RO f4
NH (&)
R?'
OR31
20 wherein the respective symbols have the same meanings

as defined above,
or a salt thereof to react with phosgene, triphosgene or
thiophosgene.

25 The reaction of the aniline compound {d) or a salt thereof
and phosgene, triphosgene or thiophosgene can be suitably
carried out in the presence of a base in a suitable solvent

or without solvent.

30 As the base, there may be suitably used triethylamine,
pyridine, 4-N,N-dimethylaminopyridine, 1,8-diazabicyclo-
[5.4.0)-7-undecene and diisopropylethylamine, and as the
solvent, there may be suitably used dichloromethane,



The solvent to be used in the reactions described in the 5 above nentioned

Met hods (a) to (c) is not particularly limted so long as it is inert
to the reaction, and nay be suitably used, for exanple, dioxane,

et hyl ene gl ycol, di met hyl acet am de, di et hyl f or mam de,

hexanet hyl phosphor - am de, benzene, tetrahydrofuran, toluene, ethyl
acetate, a 10 |ower al cohol, dlchloroneﬁ%hne 1, 2-di chl or oet hane, chl oro-
form carbon tetrachloride, 1, 3-dinethyl-2-imdazolidinone, di et hyl

et her, di net hoxgietdrader mdlhez+@d@hﬂdnmeﬂhanecadbeubyl ethext)| fHedeahgdebone,
water or a m xeg, o} vg% Qﬁetr@lx@eq% £§1 ;’he 1885 'lv%ﬂe”l\éat' ve of the
f ! va iR Y f570f ‘such as a

i nternedi ate conpoun accor €’ present” inven
correspondi ng ‘%%Fﬁaﬁélpﬂ%z%%m be prepared by, for exanple, allow ng an
ani | i ne conpound represented by the forrmula (d):

[err] in_the respective synbol s have the sanme neani ngs
as defined bO\;[g163 eacb?°3 Ut 2Rk FE@FGFES %ECT3QM$?1 WosGen@2rtirBhosgene
or - thiophosSigeriy. at 25toTH® Y®acti on of the aniline conmpound (d) or a
salt thereof and phosgene, triphosgene or thiophosgene can be suitably
carried out in the presence of a base in a suitable sol vent or w thout
solvent. 30 TRe treachise, camdre garyiled sukt byl ysimedhasgeniey| aminbes-

pyridine, 4-N, I&éiwe&hxh@apwéﬂéillrﬁeanlaﬁodhezaf)'Mz?'zﬁble to 5 mole
[5.4.0]-7-yndecene. an propyl et hyl am ne, and_ as the of Vv enf, there
may be sui Egbl f{?sfga'a p. bo? %ér?e 2 mole per mole of the anlllne

compound {(d} or a salt thereof.

The starting compounds (b}, (d) and (f) of the present
invention can be prepared, for example, by the methods
15 mentioned below.

Among these compounds, the aniline compound (d) wherein R%
is hydrogen atom can be prepared by subjecting the compound
represented by the formula (j):

OR!
RO
(3)
R2
20 OR?!
wherein the symbols have the same meanings as defined

above, '
to the introduction of an azo group or an azido group
therein and then subjecting to reduction.
25
The aniline compound (d) wherein R4 is an alkyl group or an
acyl group can be prepared, if desired, by introducing one
protecting group for the amino group of the aniline com-
pound (d) wherein R4 is hydrogen atom, allowing the result-
30 ing compound to react with a compound represented by the
formula (n}):
R41-x {n)



- 23 - chl oroform 1, 2-di chl oroet hane, diethyl ether, tetrahydro-
furan, dioxane, dinethylformam de, dinethyl sulfoxide, t ol uene and
benzene. 5 The reaction suitably proceeds at -30 to 100 [err]C,
particu- larly at 0 to 50 [err]C The reaction can be carried out
by usi ng phosgene, triphos- gene or thiophosgene in an anmount of 0.2
mole to 5 nole, 10 preferably 0.5 nole-té42-nole per nole of the aniline
conmpound (d) or a salt thereof. The starting conpounds (b), (d) and
(f) of the present whet&Ment ix@preaBnbs REPBSRh oM axaANREE, rdPrdsRars
met hods 15 nentioned beiow£ Anbng t hese conpounds, the aniline
conpound (d) wher ei n®R431KYL ;9o P58 4% M Flf e prepared by subjecting
t he conpound andepi £sded iakdyy rehheving nb@ gpotecting group.

[err] wherein the synbols have the sanme neani ngs as defined
above, to the introduction of an azo group or an azido group

t herei n and ¥ hefhsudiies i srrcendedbtt Viepre D5 the grieepanebfeeerivrthdundhed)
wherein R4 is amoghkyh @Foup or an acyl group can be prepared, if
desired, by introducing one prot egsing group for the am no group of the
aniline com pound (d) wherein R drr] is hydraggen atom allow ng the
result- 30 ing conpound to react w-thN-a-&Bnpound represented by the
formula (n): Rlerr]-X (n)

is a mono~ or di-substituted amino group can be prepared,
for example, by allowing the compound represented by the
10 formula (p):
R51-nnzl (p) _
wherein 2zl represents a protecting group for amino
group and other symbol has the same meaning as defined
above,
15 to react with the compound represented by the formula (q):
R61-y (q)
wherein RSl represents a substituent (e.g., an alkyl
group, an alkenyl group, an aryl group, an amino group
or heterocyclic group) for amino group and Y repre-
20 sents a halogen atom,
and then removing the protecting group.

The compound (f) can be prepared, for example, by allowing
the amine compound (b) wherein R® is hydrogen atom to react

25 with phosgene, triphosgene or thiophosgene in thé presence
of a conventionally used base (e.g., triethylamine and
pyridine}.

The reactive derivative of the carbamic acid compound {(e)
30 or the phenyl carbamate derivative {c-1) can be prepared,

for example, by allowing the amine compound (b) or the

aniline compound (d) to react with phenyl chloroformate.



- 24 - wherein X represents a hal ogen atom and R41 represents

an al kyl group or an acyl group, and, if desired, renoving the
protecting group. 5 The am ne conpound (b) wherein the group represented
by the formula (2): [err] is a nono- or di-substituted am no
group can be prepared, for exanpl e, Qg al l owi ng the conpound
represented by the 10 forrmula (p): - 25 - Rl err]-NHZ[ err]
(p) wherein z[err] represents a protecting group for am no

group and ot her sy rdipdiag the ﬁﬁ@zeemaamngsaﬁ ée&g&edatom can bedBo¥e, 15
to react with the [ n39und regres nt ed %
Rlerr]-y {) or exam mﬁ%¥ i 19%5 e§§ﬁ?§ %XﬁﬁuqﬁﬂhﬁﬂFlﬁé g.

an al kyl *ep{ﬁsnn;edabyatken@drmnkxj Xklan aryl group, an am no group
or heterocyclic group) for am no grouprRnd Y repre- 20 sents a

hal ogen at om and then renovi the protecting group. The
conpound (f) can be prepared, for e e, by allomgag t he am ne
conpound (b) wherein R6 is hydrogen to react 2 wi t h phosgene,

tri phosgene or thiophosgene in tH pregence of a conventionally used
base (e.g., triethylamne and pyrigHme) . The reactive derivative

of the carbam c acid conpound (e) 30 or t he phenyl carbarmate derivative
(c-1) can be prepar éfferein £he symbols hase eﬂf}eo\iﬁaﬁ‘@ PRENARTRRT SRFORTE (b)
or the ani line Qﬂﬁp&und (d) to react with phenyl chl orofornate.

with a peroxide such as hydrogen peroxide (Baeyer-Villiger
Reaction), and then subjecting the resulting compound to
hydrolysis.

10
Further, the compound (k) can be prepared by a conventional
manner, for example, by halogenating the compound repre-
sented by the formula (m):

OR!
R’ (m)
RZ
15 wherein the symbols have the same meanings as defined
above, _

with bromine, etc., followed by lithionating the halogen-
ated pfoduct and then subjecting the resulting compound to
formylation with N,N-dimethylformamide and the like.

20 '
When the compound represented by the formula (4), {(c-1) or
{ij} has hydroxyl group, the hydroxyl group can be protected
by a protecting group such as methoxymethyl group, if
desired, in each of the steps for preparing the compound

25 {1). Also, the said protecting group can be easily removed
by the conventional manner such as a treatment with an acid
{e.g., hydrochloric acid).

As the protecting group for the amino group, there may be
30 mentioned a conventionally used protecting group which is



- 25 - The conpound (j) wherein R31 is hydrogen atom can be pre-

pared, for exanple, by treating the benzal dehyde derivative repr esent ed
by the formula (Kk): [err] 5

wherein the synbols have the sane neani ngs as defined above,

wi th a peroxide such as hydrogen peroxide (Baeyer-Villiger React i on),
and then subjecting the resulting conpou to hydrol ysis. 10

Further, the conpound (k) can be prepared by a conventi onal manner, for

exanpl e, by hal axperiatb ey folreprotpouith refprche amins egit @gb yudhesf Gemela-( ) :
L def i ned
Sbove, vithOY RS kB R S PR ol D SRR TR ogen.

ated product and then spbjectlng the resulting conpound to formyl ati on
wi th N, N-di met hyhd %éﬁ@e@ecaﬂgo%@ {1K&E e reWa‘ﬁE‘ meemra@p%@ll be |

represented by the fo d), (c-1) or ., has o] rou
hygroxyl grc?ug Ao i ?Fet%ru ét dplg’arm%ﬁﬁ%lﬁla&ll C%F b?% sa%t?h% the !

met hoxynet hyl geonyentifonal medeseredif idesdaeld.of the steps for preparing the
conmpound 25 (1). Also, the said protecting group can be easily renoved

by the conventional manner such as a treatnment with an acid :
hydrochl ori ¢ acf®@)the presens shechftaldidmgagr 68 @%#Y¥rﬂ¥QHﬁ|@§dgﬁégﬁl

there my be portion, there may be mentioned an alkyl group and an alkyl

10 portion having 1 to 20 carbon atoms, preferably 1 to 10
carbon atoms, particularly 1 to 6 carbon atoms. As the
lower alkyl group and lower alkyl portion, there may be
mentioned those having 1 to 6 carbon atoms, particularly 1
to 4 carbon atoms. As the alkenyl group, there may be

15 mentioned that having 2 to 20 carbon atoms, particularly 2
to 7 carbon atoms. As the lower alkenyl group and lower
alkenyl portion, there may be mentioned those having 2 to 8
carbon atoms, particularly 2 to 5 carbon atoms. As the
cycloalkyl group, there may be mentioned that having 3 to

20 10 carbon atoms, particularly 5 to 8 carbon atoms. As the
halogen atom, there may be mentioned chlorine atom, bromine
atom, fluorine atom or iodine atom. As the aryl group,
there may be mentioned, for example, a phenyl group and a
naphthyl group. As the alkylenedioxy group, there may be

25 mentioned an alkylenedioxy group having 1 to 6 carbon
atoms. '

EXAMPLES
30 In the following, specific synthetic methods of the
compounds according to the present invention are described

as examples.

Example 1



30 nentioned a conventionally used protecting group which is

- 26 - avai l able for protection of the am no group such as benzyl -
oxycar bonyl group and tert-butoxycarbonyl group. The desired conpound
(1) of the present invention can be 5 converted into a pharnaceutically
acceptabl e salt by the conventional manner, if desired. In the
present specification, as the al kyl gr0uB7ahd al kyl portion, there may
be nentioned an al kyl group and an al kyl 10 portion having 1 to 20 carbon
atons, preferably 1 to 10 carbon &CHMys, particularly 1 to 6 carbon
atons. As the | ower al kyl group afd | ower_al kyl portion, there may be
nmenti oned those having 1 to 6 carbon Pns, pHrticul a=ly 1 to 4 carbon
atons. As the al kenyl group, there pRy_fse-js- -n@nthat having 2 to 20
carbon atons, particul arly 2 (CH3)3@ 7fcarbmn at ons. WsZt he | ower al kenyl
group and | ower al kenyl portion, tOere nay be nentioned those having 2

to 8 car bo to Leularl 5 r.ban ; h
cycl oal kyl groﬂﬁ? tﬁEF%Eféﬁyéﬁéﬁﬁgﬁ igﬁgg)tH%?Iﬁ@vf%%&gﬁpéé§0§'§0g0%§bon
atoms, parti cul(@r-bgpiBoté-Bethmyolt -Aeshsbut wohenoxy ) mef Aoy BRLEEDBM 2Rter e
may be mentiongdoghhorbReoid R iReYhASte wafifrdddialhi ReoAt BBNeErd-0di Nne
atom As the aryl group t here nﬁy be, nmentj oned, for exanﬁle da.rphenyl
group and a5 CtuxgphPRy? BPWiRy. 3RS LRENAFRS | SHEH U oS G6FCVERePRITRY be 25
menti oned an aldgauea@dppays@reoup Thavbbgaingéd feciahdomwas crasoadlized
EXAMPLES 30 n_the_foll ow LE [ d e
conpounds accoréd(ioﬁ‘g F}éa'?%é %%%gﬁ?glg%ég%?f%%n%% gls% edﬁcgtzagg exanpl es.
hexane mixed solution to give 2.3 g of {2-(3-phenylureido}-

4-methoxy-6-tert-butylphenoxylmethoxymethane {(yield: 64 %,
10 melting point: 121-123 °C, IR: 3300, 1650 cm™1).

NMR (5 ppm, CDCli}: 1.34 {9H, s), 3.55 (3H, s}, 3.78 (3H,
s), 4.95 (2H, s), 6.60 (iH, 4, J=3Hz), 6.81 (1H, s}, 7.03-
7.41 (S5H, m), 7.63 (1H, 4, J=3Hz)}, 8.05 (1lH, s)

15
(2) Conc. hydrochloric acid (1.5 ml) was added to 30 ml of
a methanol solution containing 2.2 g of [2-(3-phenyl-
ureido) -4-methoxy-6-tert-butylphenoxylmethoxymethane and
the mixture was stirred at room temperature for 1.5 hours.

20 The solvent was removed under reduced pressure and the
residue was extracted with ethyl acetate. The extract was
washed and dried, and the solvent was removed under reduced
pressure. Hexane was added to the residue and the result-
ing crystals were collected by filtration and recrystal-

25 iized from a mixed solution of ethyl acetate and hexane to
give 1.6 g of 2-(3-phenylureido)-4-methoxy-6-tert-butyl-
phenol (yield: 83 %, melting point: 147-149 °C, IR: 3400,
3350, 1670 cm™1).

30 NMR (5 ppm, CDCl3): 1.4 (9H, s), 3.67 (3H, s), 6.38 (1H, 4,
J=3Hz), 6.77 (1H, 4, J=3Hz), 6.84 (lH, s), 7.05-7.33 (6H,
m), 7.65 (1H, s)



Example 1 -27 -

[err] (1) A tetrahydrofuran (THF) (20 m ) containing 2.4 g of
(2-am no- 4- net hoxy-6-tert-butyl phenoxy) met hoxynet hane and 1.09 mM of
phenyl isocyanate was stirred at roomtenpera- 5 ture for 3 hours, and then
t he solvent was renoved under reduced pressure. The obtai ned residue
was crystallized from hexane, and recd§stallized from an et hyl acet at e-
hexane m xed solution to give 2.3 g of [2-(3-phenyl ureido)-

4- met hoxy- 6-t erBxamgtlplspBenoxy3 net hoxynet hane (yield: 64 % 10 nelting
point: 121-123 C, IR 3300, 1650 cnferr]). NVR ([err] ppm
CDCl[err]): 1.34 (9H s), 3.55 (3H s), 3.78 (3H, s), 4.95 (2H, s),
6.60 (1H, d, JEhErorgegponding sytartigy materyalld FrH phenyl7 i6®ciahatd,
J=3Hz), 8.05 (1% phkndd isoth{ydedite wWardr eebhoLd CiRGiHE (chrd ma)ﬁn\é_@saédded

to 30 m of a_iret hanol _sol ution containing 2.2 g of [2-(3-phenyl-
ureido)-4-n3thé&?ﬁhgﬁggtfﬁu?§? 6xfph§FH8x§ﬂgt?ﬁﬁﬂ9¥ﬂﬂf as Showg ifixture

was stirred at Teddmst énpedaure for 1.5 hours. 20 The sol vent was renoved

under reduced pressure and the resi due was extracted with ethyl
acetate. The extract was washed and dried, and the solvent was renoved
under reduced pressure. Hexane was Zabég to the residue and the result-
ing crystals were collected by filtration and recrystal- 25 lized froma
m xed solution of ethyl acetate andopgxane to give 1.0 g of
2- ( 3- phenyl urei dp) - 4- met hoxy-6-tert{butyl - phenol (yield: 83 % {nelting
poi nt: 147-149 [err]C, IR 3400, V*l’ -
O
R H H
OH
Example R2- W Melting point
{"c)
2 CH3~ 9] 173-176
3 CH3 {CH2)} 7~ 0 100-101
4 CH30- 0 172-174
5 CH3 (CHz)70- o 66-68
6 CH3 (CH3) 70- S 114-116
7 CH3 {CH2) 130~ o 64-67
8 CH3 (CH2) 13~ 8] 111-113
9 CH30- s 131-134
10 CH3CH3~ 0 150-152
11 (CH3)3C~ S 134-136
10 (Note) each symbol represents the following:
Me: methyl group
Et: ethyl group
Pr: propyl group
Bu: Dbutyl group
15 Ph: phenyl group

Boc: tert-butyloxycarbonyl group
hereinafter the symbols represent the same.



3350, 1670 cnferr]). 30 NMR ([err] ppm CDOJ[err]): 1.4 (9H, s), 3.67

(3H, s), 6.38 (1H, d, J=3Hz), 6.77 (1H, d, J=3Hz), 6.84 (1H, s),
7.05-7.33 (6H, m, 7.65 (1H, s)
- 28 - Exanples 2 to 13 The corresponding starting materials
and phenyl isocyanate or phenyl isothiocyanate were treated in the
sane manner as 5 described in Exanple'lzgo‘give t he conmpounds as shown in
Tables 1 and 2. Table 1
[err] Medbhlen@@ Poi nt Exanpl e
Rerr]- W ([err] O 2 CH3-
O 173-176 3 T CHerTHCHreT T TS O
100- 101 4 err] & O 172- 174
5 CHerlr](CHerr])[err] O WO 66- 68
6 CH3(QH2)70- S 134-116 7
CH err](CH err]) 2430- ﬁéo 2] —N—Q 8
CH err](CHerr])[lerr]- 1-11§{ 9
CH err] O S 131134 OH 10  CHBCHD-
o) 150-152 | mxample | 11 g1~ (CHljer r{y) 3¢} Melting point
134-136 10 -MNet-e}—pach—syrbel——epreserts—the gkleﬁkﬁé:
Me: nethyl group 12 CH3 (CH2) 7~ 0 115-117

13 CH3 (CH2) 15— 0 157-159

Example 14
OCH;3
o
-0
N—C—N
CH30O H H
5 OH

(3-Amino-4,G-dimeﬁhoxyphenoxy)methoxymethane and phenyl
isocyanate were treated in the same manner as described in
Example 1 to give 3-(3-phenylureido)-4,6-dimethoxyphenocl
(melting point: 162-164 °C).

10

Example 15
OCH;

ﬁ
O
CH30 H H
OH

(3-Amino-4, 6-dimethoxyphenoxy}methoxymethane and phenyl

isothiocyanate were treated in the same manner as described
15 in Example 1 to give 3-(3-phenylthicureido)-4,6-dimethoxy-

phenol {melting point: 152-154 °C).

Example 16
OCH;3;

HCI

.
N— b N/@I
H H P

OH



Et: ethyl group Pr: propyl group

Bu: butyl group 15 Ph:  phenyl group

Boc: tert-butyl oxycarbonyl group herei nafter the synbols
represent the sane. - 29 -

Table 2 [err] Mel ting point

Exanpl e Rerr]- W - 3derr]0Q 12

CH3( CH2) 7- O 115-117 13 CH err](CHerr])[err]-
© 157-1591) a dExalBténdthane (450 ml) solution contaihbl 5.58 §

{reated i n’the Tard WRATaF Aot SR Ba TP 78 e oA %0 SgopELng 150 ©
3- ( 3- phenyl ur eimdo)of4 a6 ddichbdhamstiteerolsolut i prrebdbhogi moigntll . 2629164 [2rr] O) .
10 Exa”plE’éHino-4-methoxy~6-tert-butylphek8£§imethoxymethane and 20
5 ml of triethylamine. The temperature of the mixture was
raised to 0 °C and the solvent was removed under reduced
pressure. To the residue was added 200 ml of dichloro-
methane, and then 100 ml of a dichloromethane solution
containing 5.08 g of 3-aminomethylpyridine and 10 ml of
10 triethylamine was added dropwise to the mixture. The
resulting mixture was further stirred for one hour. The
reaction mixture was washed and dried, and the solvent was
removed under reduced pressure. The residue was purified
by silica gel column chromatography (solvent; chloroform :
15 methanol = 15 : 1), and crystallized from isopropyl ether
and further recrystallized from a mixed solution of
isopropyl ether and ethyl acetate to give 13.97 g of {2-[3-
(3-pyridylmethyl)ureido}-4-methoxy-6-tert-butylphenoxy}-
methoxymethane (yield: 80 %, melting point: 108-109% °C}.
20
{2) To 150 ml of a methanol solution containing 13.97 g of
the above product was added 6.8 ml of conc. hydrochloric
acid, ana the mixture was stirred at room temperature for
one hour. The reaction mixture was evaporated to dryness
25 under reduced pressure and the crystalline residue was
recrystallized from an ethanol solution to give 11.20 g of
2-{3-(3-pyridylmethyl)ureido]-4-methoxy-6-tert-butylphenol
hydrochloride (yield: 82 %, melting point: 165-167 °C).

30 Examples 17 to 50

The corresponding starting materials were treated in the
same manner as described in Example 16 to give the

compounds as shown in Tables 3 to 8.
35



(3- Am no- 4, 6- di met hoxyphenoxy) nmet hoxymnmet hane and phenyl i sot hi ocyanat e
were treated in the sanme manner as described 15 in Exanple 1 to give

3- ( 3- phenyl t hi our ei do) - 4, 6- di met hoxy- phenol (nelting point: 152-154
0. Exanpl e 16 [err]

- 30 - (1) A dichloronethane (450 ml) solution containing 5.58 g

of triphosgene was cooled to -78 [err] C d-after dropping 150 m  of

a di chl oronet hane sol ution containing 11.25 g of (2-
am no- 4- net hoxy- 6-tert-butyl phenoxy) net mggyeghane and 20 5 nl of

triethylamne. __The tenperature of the m xture was raised to O [err]C
and t he sol venﬁ was renoved under reOMeed pressure. To the residup was
added 200 m of dichloro- met hang, and N:en 100 m of a dichl orongt hane
sol ution containing 5.08 g of 'norrel yl pyridine and 10 m of f0 -
triethylam ne pwas added dropw se\t 'r}j.xé;r_@q_f{he resulting n xture
was further stjrred for one hours\Th HreacH on m xture was washed| and
dried, and the} sol vent was renov@OH under reduced pressure. The replidue
was purified o ilica gel col uggu chr omat ogr gphy ( sloMePting GYiQeof or m
15 net hanol :E.'fguézé" and crystaltized from.isdpropyl| ethegr°c) and
further recrystallized froma_m xedsseal uti of i sgpropyl ether and
ethyl acetate o &ive [13. 97" Ii5¢)3‘{"2‘1[31\I 0 173-175
(3-pyri dyl met higl ) ureid it yl pHenoxy)l- met hoxynet hane
(yield: 80 % [rel 45ng |poi nt .Cif,GROMersdR . 20| o (2) Torddym of a
met hanol sol utfron contjarning TI3. 97 g—af The [above |product was acarf
6.8 m of conc| hydroghl oric{CH2)2—agi dN-and the rfi xtqure was $f1¥ed room
tenperature fo ne hour. The redcti ofPhij xtdre wad evaporated to
dryness 25 under reddced pressuréOMad the crystdlline |resi due was
recrystallized fromar et hanol s ion to give ifl .20 ¢ of

20 0 153-154

t-Bu
0
CE3
21 —@_@ 0 178-188
NN
n-Bu
22 “(CH?)z_Q‘O (CHz)s—N o 134-136
‘n-Bu
23 -CH>CH»Cl 0 126-128

24 -O—(CH2)7CH3 0 86-87
F 153-154
25 C © (decomposed)

F

i-Pr
193-195
26 ‘Q O {decomposed)
i-Pr

27 -C(CH20H)3 o 169-170




2-[3-(3-pyridyl met hyl ) urei do] - 4- met hoxy-6-tert-butyl phenol

hydrochl oride (yield: 82 %

17 to 50

mel ting point:

165- 167 [err]O).
The corresponding starting materials were treated in the
conpounds as shown

sanme manner as described in Exanple 16 to gi ve the

30 Exanpl es

in Tables 3 to 8. 35 - 31 -
Table 3 Owve -32- [err]
Exanpl e -Rerr] Mel ti ng point 17
[err] O 31%%‘1%75 (contd, 2
-(CHerr])[err]CHOH)CH err] CH 118- 123 19 [err]
O 134- 13% 20 0 153- 154
t-Bu [err] 21 [err] OMe o) 178- 18
w
I ]
N—C—N—R
H H
OH
Example -R6 W Melti(ng point
‘C)
FHon
—CCH
28 GCHs 0 137-139
CH,OH
147-148
29 -O © {decomposed)
OMe
’
30 -CH,_CN-C_N 0 150-152
* H t-Bu
OH
— CH(CH3)sCOOEt
31 0 93-95
Powder
IR:3374,1742,
32 ° 1650, 1560
-1
— CHCOOMe (em™=)
{S)
(CH2)4NH-CO-OCH,Ph Oily product
Y IR:3300,1690,
33 — CHCOOMe o 1645,1557
(S) {cm-1)




22 [err] O 134- 136 23

-CHerr]CHerr]d @] 126-128 24 [err]
O 86- 87 25 [err] O
(deconposed) 26 [err] 193- 195
(deconposed) 27 -C(CH err]OH[err] O
169-170 - 332- Table 3
(contd.) [err] Exanpl e -Rlerr]
W Melting point ([eap1&)4 [err]
28 137- 139 29
0 147-148 36 e+ o 150152
[err] OMe
S
I ]
N—C—N—R
H H
OH
Example -R6 Mell:i(nagc }point
Me
34 135-137
t-Bu
OH
Table S
5
OMe

W
N— g—— N—R® .HCQ
H H

OH
Example -R6 W Meltl(n.gc )pOlnt
N 200-202
3 ] P ° {decomposed)

36 —Q—NMez 0 196-199
/ \
37 _N o) 193-195

/ A\
38 — CH; N 0 118-120

N\
39 _U 0 185-187

S
N
P
N

40 o 152-154

—{CH2>)




31 93- 95

Powder 32 (0 | R 3374, 1742.,

O 1650, 1560 [err] (cmerr])

(S) (CHerr])[err] NHHCO OCH err] Ph QO ly product

| R 3300, 1690, 33 O 1645, 1557

(S) (cnierr]) - 34 -

- 33 - Tabl e 4

[err] "Exanpl e TabR & rcontd.) Mel ting poi nt
Me 34 [err] 135- 137

Table 5 5 AE)MEIJF

1
N— c!— N—R® .HCI
H H

OH
Example ‘ _g6 W Melt:.fl‘gc )po:.nt
— CHy l N\
41 _ = 0 175-176
N

-~
42 —(CH7)7—O O 172-17%
-Bu :
43 —QO- (CH2)3-N\ o) 150-153

n-Bu
Table 6
5
" OMe
1
N—C—N—R® .2HC
H H
OH .
Exarp. -RS Melting point
le R W {.C)
- Ph
44 _(CHZ)Z"NUN—< o 169-175
Ph {decomposed)
OMe
— 1
-
45 —(CH2)r N N-(CHZ)TII:{-C-H t-Bu O 191-193
OH




Exanpl e
200- 202
36

[err]
118-120
40

- 34 -
[err]
([err]Q
[err]

- R6 W Melting point [err]
35 (deconposed)
0 196- 199 37
193-195 38 [err] 0
39 ' 0 185-187
[err] - 35152- 154 [err]
Table 5 (contd.) _
Exanpl e - RrgblLe 7 W Mel ting poi nt
41 175- 176
[ orel o 179 17L0C
42 Lot 1] OMe J [ N LI J
w
N—-(l!—N-— R® -HCI
MeO H H '
OH
Examole _R6 W Melting point
- {°C}
Ph
46 —-(CHz)g-NH-< o 183-185
Ph
Table 8
5
OMe
0
N—C—N—R®
H H
OH
_pb Melting point
Example R (*C), etc.
47 —NH—O 160-162
— 198-199
48 NHSOZ~<::> (decomposed)
150-153
49 -N(CH3)2 monchydro-
chloride
OMe
o) .
50 (I! 175-176
-N— —
H t-Bu
H OH
Example 51
OCH;3
0 fa
N—C—N—NH;
H H
OH

{1} A mixed solution comprising 25 ml of 1.847 M phosgene-
10 dichloromethane and 130 ml of dichloromethane was cooled to



43 [err] O 150- 153 [err]

Table 6 5 [err]

Mel ting point Exanple -Rerr]

([err] O [err] 169- 175 44

O (deconposed) [err] 45 [err]
191- 193 [err] - 36 191-193

- 35 - Table 7 [err]
46 [ercts 'c, andto the sdBai3D was added dropwise a mixture

10

15

20

25

30

35

comprising 5.5 g of (2-amino-4-methoxy-6-tert-butylphen-
oxy)methoxymethane, 9.6 ml of triethylamine and 50 ml of
dichloromethane. After the reaction, the temperature of
the mixture was raised to 0 °'C and the solvent was removed
under reduced pressure. The residue was dissolved in 70 ml
of dimethylformamide (DMF) and the solution was added drop-
wise to a mixture of 3.45 g of hydrazine monohydrate, 4.8
ml of triethylamine and 70 ml of DMF, and the mixture was
stirred at room temperature for 2 hours. Water was added
to the reaction mixture and the reaction mixture was
extracted with ethyl acetate. The extract was washed and
dried, and the solvent was removed under reduced pressure.
The residue was purified by silica gel column chromato-
graphy (solvent; ethyl acetate} and recrystallized from a
mixed sclution of isopropyl ether and ethyl acetate to give
3.5 g of [2-(3-aminoureido)}-4-methoxy-6~tert-butylphenoxy]-
methoxymethane (yield: 51 %, melting point: 132-134 °C).

{2) Conc. hydrochloric acid (3 ml} was added to 50 ml of a
methanol solution containing 3.40 g of the above product,
and the mixture was stirred at room temperature for 5
hours. The reaction mixture was evaporated to dryness
under reduced pressure, an aqueous saturated sodium hydro-
gen carbonate solution was added to the residue to neutra-
lize the mixture and the mixture was extracted with ethyl
acetate. The extract was washed and dried, and the solvent
was removed under reduced pressure. The crystalline resi-
due was recrystallized from a mixed sclution of isopropyl
ether and ethyl acetate. The resulting crystals were dis-
solved in 20 ml of dichloromethane, and after adding 3.8 ml
of 4N-hydrogen chloride-dioxane solution, and the mixture
was evaporated to dryness under reduced pressure. Hexane
was added to the residue to give 2.18 g of 2-(3-amino-
ureido}-4-methoxy-6-tert-butylphenol hydrochloride as
colorless powder (yield: 66 %).



Table 8 5 [err] Exanpl e

-R err] - Mel ting point ([err]C, etc.
47 [err] 160- 162 48 [err]
198- 199 (deconposed)
150- 153 49 -N(CH err])[err] nonohydr o-
chl ori de [erB] - Exanpl e 51
[err] (1) A mxed solution conprising 25 m of 1.847 M phosgene-
10 dichl or onet beaxgoB k2130 nl of di chl oronet hane was cool ed to
- 36 - -78 [err]C, and to the @OHyti on was added dropwi se a m xture
(I) CH3
N— (!— N“{— CioH21
H H

{1} Isocbutyric acid (13.9 ml)} was added dropwise to a
mixture of 21.1 ml of 62.5 % sodium hydride, 93.8 ml of

5 diisopropylamine and 150 ml of tetrahydrofuran (THF) at 30
"C or lower. After refluxing the mixture for 30 minutes,
to the mixture was added 31.0 ml of a 1.6M n-butyl lithium-
hexane solution at 10 °“C or lower and the mixture was
stirred for 15 minutes at the same temperature and for 2

10 hours at room temperature. At 10 °‘C or lower, 5.76 g of 1-
bromodecane was added dropwise to the mixture. The mixture
was stirred at the same temperature for one hour and then
at room temperature overnight. After adding 300 ml of ice
water, the reaction mixture was washed with diethyl ether,

15 and the aqueous layer was adjusted to pH = 1 with conc.
hydrochloric acid and extracted with isopropyl ether.
After the extract was washed and dried, the solvent was
removed under reduced pressure to give 2.36 g of 2,2-
dimethyllauric acid (state: pale yellow oily product).

20
NMR {8 ppm, CDCl3): 0.88 (3H, t, J=3Hz), 1.49 (6H, s},
1.10-1.65 (18H, m)

{(2) A mixture of 5 g of 2,2-dimethyllauric acid, 4.72 mi
25 of diphenylphosphorylazide (DPPA}, 3.36 ml of triethylamine
and 80 ml of benzene was refluxed for one hour. After
cooling, a mixed solution of 5.763 g of (2-amino-4-methoxy-
6-tert-butylphenoxy)methoxymethane and 20 ml of benzene was
added dropwise to the above mixture. The resulting mixture
30 was stirred at room temperature for one hour and then under
reflux for 10 hours. Water was added to the reaction
mixture, and the reaction mixture was extracted with ethyl
acetate. The extract was washed and dried, and the solvent



conprising 5.5 g of (2-am no-4-nethoxy-6-tert-butyl phen-

oxy) net hoxynet hane, 9.6 nml of triethylamne and 50 m of

di chl oronet hane. After the reaction, the tenperature of 5 the m xture was
raised to O [err]C and the sol vent was renoved under reduced pressure.
The residue was dissolved in 70 m of dinethyl formam de (DVMF) and the
sol uti on was added drop- wise to ami3dure of 3.45 g of hydrazine
nonohydrate, 4.8 m of triethylamne and 70 mMl of DWF, and the m xture

was 10 stirredyd deRffelieiRgeAl tiduded p%elégufé Wod efediamead@dedpuri-to
t he reaction X{Jre&{:?’ and.the reaction m xture xtracted w th ethyl

acetate. The e Yngd LhER he sftumn chre E‘Bto%?ﬁ.?}?}ﬁe(sso& nELPEmved
under reduced prEsdlestate EFhe r €9)i dingl whe puodiidtedvdy rsidryeaadél zedl um

chromt o 15 SEARMASALVERt 1 60 hyloAGeLa o) 700 otttz buom 2

m xed sol ut| on I SOpr opy her an
[ 2- (3-am noérellcﬁﬁld@-]nérﬁgﬁl}oﬁyt%Tttermnb}dltmléhgﬂyi}iy}methmk?ﬁét hane

(yield: 51 % ngididiggP8bhht 1@3’2.3’].5’34~c[)err]0) 20 (2) Conc. hydrochloric

acid (3 mM) was added to 50 ml of a met hanol sol ution containing 3.40 g
of the above product, and the m xture was stirred at roomtenperature
for 5 hoursc3)Tha'hree@<rbiiunt M X118 &)wahuevaposhied was diwsedsed inubBder

reduced pr essuggledht m%q_#gggf A teeq il%@ @Qﬂ{ ?c‘%fe%f ncge@).}/%Qr ang%??he

sol ution was a residue To ne ture an
m xt ure wasOextacict.edhfi PAXEURG|was Sta%c—’efte&*t et ThemcleNRRNAUNKS Washedeand

dried, and the ﬁ&lx"emrhe sol@ent QMY SbridREer uﬁé@k‘%@dn&f&ﬁ%ﬁ&su_{@e
crystal l'ine reS| recrystallized froma m xed sol ution

of
o o 50 araT 47T SeHER Lo IR cesidie rRaUFRS fhintine MRS WSrESars.
solved in 20 Memfw:d:rclelthymneteemtee armhedfelkeraatdiilg whashed and defied,

AN-hydrogen ohl 914 49908 S0LU] By A Ulle TLALULE presalBs cVRRLALE

to dryness under € residue to

give 2.18 ¢ 5of vzaS( :?-dd]mdnéio 8Be ¢xyswdlipeweroye candrihe) arysyRdsowere
hydr ochl ori de 3§ollect‘é@| oyl esscpovnds digghd: 066780g of 2-13-(1,1-di-

- 3 - rg%hyf%%decyl)ureldo] -4-methoxy-6-tert-butylphenol {(melting
point: 89-102 °C).

20 Example 53

OH

N{CH3):
{1) A dichloromethane {100 ml) solution of 1.494 g of
triphosgene was cooled to -78 °‘C, and to the solution was
added dropwise a mixture of 3.012 g of (2-amino-4-methoxy-
25 6-tert-butylphenoxy)methoxymethane, 5.3 ml of triethylamine
and 60 ml of dichloromethane. The temperature of the
mixture was raised to 0 °C, and the solvent was removed
under reduced pressure. At room temperature, 100 ml of
dichloromethane was added to the residue, and a mixture of
300 3.101 g of (2-cyclohexylethyl)-(4-dimethylaminophenyl)-
amine, 2.6 ml of triethylamine and 50 ml of dichloromethane



[err] (1) Isobutyric acid (13.9 m) was added dropwi se to a
mxture of 21.1 m of 62.5 % sodiumhydride, 93.8 ml of 5 diisopropylam ne
and 150 m of tetrahydrofuran (THF) at 30 C or lower. After refluxing
the m xture for 30 m nutes, “ to the mxture was added 31.0 ml of a 1.6M
n-butyl 1ithium hexane solution at 10 C or |ower and the m xture was
stirred for 15 minutes at the sanme tenperdure and for 2 10 hours at room
tenperature. At 10 C or lower, 5.76 g of 1- br onndecane was added
dropwi se to thavas xldded dTbpwis«! Urthe mixt@SeSwasr Bolried heizakd at

tenperature for_one ur d t rgom ratur.e.over ht. After
addi ng 300 goom é% pergg ré Y?fnﬁgﬂ% tl%ﬁ n%gg%ﬁaoé { g 4 % gﬁg
di et hyl et her, wa%bedndndhdraq@eomheISQAMEHWayaad;amwwgﬁtundﬁﬁ feﬁuwedh conc.

hydr ochl ori c acgsrdes%g&eext TRE! s ld JaRORNBYE B BPT s 1ca BEICLot R EXI T aCt

was washed and dri t he sol vent was renoved under_ reduced pressure to

gi ve 2.36 gSof Shrematogrgphit A§PIERM ic CAdicgofsrRt e: el e AFSILRER
product). 20 1) Nvid QE@E&}St@szmr[dﬁf ah) 1s8pB88pyBtHer -b&Ht)Lonl‘.é9 (6H,

s), 1.10-1.65 ( tur thyIIaurlc
acid, 4.72 n fslve# -di Hn%ﬁyltfjﬁ&— g%rcwc?? &?—fyﬁﬁg’é%?) 933 é(i g%‘mi
triethylam ne amlnnmheaglmureidQEﬂQﬂm&thmxy beteukedutivhmmexydur . After
cooling, a m XefbRbiidePRaOl By¥Of 0 Af f2:@TLIAE SSBINE-110 ~c)

ne ane an 0 added

6-tert- butylphen Xy) met hoxy enzene was
dropwi se t&% he above mixture. The resulting nmixture 30 was stirred at

room t enper at urgf orcopiee hoarodilbtfteRcidan ml) %&£$|agaddreol@ hames. Vater
v 29e (0TI 88 100848 Sng BB ERFL ORI SOVBS gt
sol vent methanol and 10 ml of dichloromethane, and the mixture was
" stirred at room temperature for 3 hours. The reaction
15 mixture was evaporated to dryness under reduced pressure.
An aqueous saturated sodium hydrogen carbonate solution was
added to the residue and the mixture was extracted with
ethyl acetate. The extract was washed with water and
dried, and the solvent was removed under reduced pressure.
20 The residue was dissolved in 20 ml of dichloromethane, and
after adding‘S ml of 4N-hydrogen chloride-dioxane solution,
the mixture was evaporated to dryness under reduced pres-
sure. The residue was recrystallized from an ethyl acetate
solution to give 1.63 g of 2-{3-(2-cyclochexylethyl)-3-(4-
25 dimethylaminophenyl)ureido]-4-methoxy-6-tert-butylphenol
hydrochloride (yield: 52 %, melting point: 112-116 °C}.

Examples 54 to 132
30 The corresponding starting materials were treated in the

same manner as described in Example 53 to give the
compounds as shown in Tables 9 to 18.



- 38 - was renoved under reduced pressure. The residue was puri -

fied by silica gel columm chromatography (sol vent; hexane ethyl acetate
= 4 : 1) and the product was recrystallized from hexane to give 2.89 g
of {2-[3-(1, 1-di nethylundecyl)- 5

ur ei doj - 4- net hoxy- 6-tert-butyl phenoxy) net hoxynet hane (melting point:
83-85 [err] Q). (3) The product (2-7%9g¥ thus obtai ned was di ssol ved
in 50 m of methanol, and after adding 1 ml of conc. hydrochloric 10
acid, the mxture was stirred at roomt enpsratqure for one hour. The

sol vent was renoved under reduced pressure, wat er was added to the

resi due and the—m A
was washed andjdri ed,

and t he soI&@%? was renoved under reduced

pressure. Hexape 15 was added to theAgrystal Qi ng’residue and the crystal s
wer e col leg¢ted by filtration to fjivd 0.77B gl of 2-[3-(1,1-di-

met hyl undecyl ) {ir ei do] - 4- met hoxy- 6- et %Tﬁﬁ@ﬂST‘@nelting poi nt :
99-102 [err] C 20 Exanple 53 " [err]

(1) A di chl or ofrethere—1+86—+r—sotut-ef—e+—1—494—g—of —--PhReSgeRe—walS
cooled to -78 ferr nd to t sol utijon was dded dropw s: re
of 3.012 g of §¥3%§%%f4-neth6 g_ 25 G-tert-but9$€henoxy)rth? ,
5.3 m of triethytanrme = 60——qf—elichi- eEho Hre—te e
of the m x{ ur g, mas| rai sed 0 [err]Cfgzggﬂﬂ%#éﬁggwgﬁf)zvms,r M

under reduced pressure| At roow=tenpergture, 1CHy m of cicﬁ]oroneth ne
was added to the residie, and a turg of 30 3.1I01 g of

(2-cycl ohexyl et hylgs (4% di rettH4 phgnyl ) - <(CHygM¥ine, 2.6{m ofs-77
triethylam ne and 50 of dichl net Hane

56 —"CHZ—@ -O 140-141
57 —O —@-—(Cﬂz)?Clﬁ 68-70

OMe Powder
_ < 5 IR: 3370,
58 CHz OMe —O 1620,1594

OMe (em~1)
—C 0O
59 Ha > —O 153-154
O .
OMe

o
60 142-144

) |-l

: e el P
OH

61 —<::> ——CHr4<::> - 124-126
62 —-CHz—<::> —-CHZ4<:3NBOC 158-160
63 —-CHZ—O ——CHZ—-O 122-125
64 —@ — (CHz)z-O 116-118




39 - was added dropw se.
t enper at ure overni ght.

The m xture was further stirred at
.The reacti on m xture was washed and dri ed,

room
t he

sol vent was renoved under reduced pressure. The residue was purified by
silica gel colum 5 chronmatography (solvent; chloroform: ethyl acetate =
15 1) and recrystallized froman isopropyl ether solution to gi ve

3.3 g of {2-[3-(2-cycl ohexyl ethyl)-3-(4-4&tnet hyl -
am nophenyl ) ur ei doj - 4- met hoxy- 6-tert-butyl phenoxy} -

nmet hoxynet hane

(yield: 51 % nelting point: 108-1lfh{es ryd Qeontd.) (2) Conc. hydrochloric
acid (3 m) was added to a nlxed solution of 3. 183 g of t he product
t hus obt ai ned,—£ F t he
m xt ure was stlrred at roon1tenp The reaction 15
m xture was e\aporated to dryness u redu©edR$ressure. An aqueolys
sat urated sodilum hydrogen carbonate ut i onll wak ¢ added to the residue
and the mixturle was extracted wit yTCacitaRe. The extract was
washed with wdter and dri ed, ol vent was reaned under redygced
pressure. 20 Fhe—+esidue—was d- SSehve II"- 20——of—tt+ehto Ulrﬁtll |.|cg afd
after adding § _nl oﬁ N—hydroggg chl orijde- dloxanﬁssolutlon OOIntF ecp1>ture
was evaporated”ﬁ@@? Yness und reduced pres- sure. The® reségy
recrystal |l i zed—+orreaf—ethyt—acetate sotutTOIt 0 g ve L. 63 g of
27[3-(2-cyelohexyggthyl)-S; , 141-142 _
di et hyl am noghenyt) urjei do] - 4- ne Xy-g-tert-bu enol hydr ochl orji de
(yield: 52 % |peltingipotnt—3ii2—1i6t4qr+1+6- Exanptgs—54to0—132 30
The correspondi ng_starlti ng_ er, wgre treat n the g% ggnner as
described in Exanﬁ e §3 to gl@e ho conmpoun s shownl|in abﬁes to
18.
67 ——CHZ—Q -<:>—NHBoc 144-148
OMe
ﬁ _
68 —O _O_N_C_H wpa| 121-123
Nl
Powder
IR:3336,
69 -{C:)F-NHBOC 1730,1629,
1518 (cm~1)
OMe
70 <:§ OMe —(CHz)z-O 148-150
OMe
OMe .
71 —C}{v—@— OMe _O 136-138
OMe ‘O
79 < § OMe 164-166
OMe
CF3
73 ‘Q 144-147
'y
74 —‘Cﬂz—Q -CHz-CN-C—O—CHzPh 120-121




- 40 - Table 9 [err]
Mel ting Exanpl e -R err] -R err] poi nt
([err] O, et c. 54 [err] 55 [err]
-(CHerr])[err]CH err] 75-77 56 [err]
140- 141 57 [err] 68-70
Powder [err] - 42 - IR 3370, 58
[err] (cmerr]) 59 [err]
153- 154 Table 9 (cdmrd]) 60 [err]
[err] 142- 144 61 [err] [err]
124- 126 62 —terri 1 +58=—3+60- —63-
[err] [err] oEﬁ 122 125
RS
il |
N—C—N—R®
H
OH
Melting
Example -R5 -R6 point (°C),
etc.
75 —O—SMe —O 118-119
76 —O‘F —O 140-142
77 —Q'OMe -O 137-139
78 - {CH3) 3NMe3 —O 91-93
Ph
79 —@—NMez —< 165-167
Ph
N
80 | P - (CH2) sCOCEt 132-134
Oily product
IR: 33490,
81 —Q - {CHz) 3COOEL 2955,1732,
1639 (cm-1)
82 —Q - {CH2) 2COOEL 68-70
Powder
83 - {CH3) 3COO0EL “@""(CHz)?Cf‘Is IR: 1730,
1638 {cm~l)
84 - (CHy) 3COOEL 104-105
85 - (CH2) 3COOEt —Q“ 115-116
86 -{CHj3} 3CO0EL NMe7 77-79




64 [err] 116- 118
- 41 - Table 9 (contd.) [err]
Mel ti ng Exanpl e -Rlerr] point ([err]C,
etc. 65 [err] 141- 142 66
[err] 129- 130 67 [err] [err]
144- 148 69 [err]” 43 = 1730, 1629,
1518 (cnferr]) 70 [err] [err]
148- 150 Table 9 (contd.)}
OMe
RS
I,
N—C—N—R
H
OH
Melting
Example -R% ~-R6 point (°C),
etc.
87 - {CH3) 3COOEt -4<::) 99-101
88 - {CH3)3COOCEL ‘O 113-115
Ph
89 - {CH3) 3COOEt —< 116-120
Ph
30 -H - {CH2) 3CO0QEtL 69-71
-
91 N 0 —CHz—Q 169-171
n/
92 —N —CHz—O 124-127
Monohydro-
™\ ;
93 - — _ chloride
N CHz <:> 184-186




71 [err] 136- 138 72
[err] 164- 166 73 [err]
144- 147 74 [err] [err]
[err] - 42
Table 9 (contd.) [err]
Mel ti ng Exanpl e -R5 - 44 - -Rlerr] poi nt
([err]), etc.
75 [err] TablLer L 118- 119 76
[err] 140- 142 77
[err] terrT O‘éSTfiS@* 78
-(CH err])[erf] NMe[err] [errrTI s s 91-93
R
I
N—C—N—R
H
OH
. 5 - Melting
Example R R° point ('C)
94 —O —-CHz—@ 130-132
Table 11
s
OMe
v
N— e N— g6 HC
H
OH
Melting
Example ~R3 -R6 point (°C),
etc.
95 —@—NMez - (CHz2}7CH3 156-159
96 —@—NMez -—CHZ—Q 183-185
97 —@-NMez —O 140-142
— X - Powder
98 CHa [ N —O IR: 3240,
F 1610 (cm~1)
g Powder
99 —CHz—CN —O IR: 3370,
= 1639 (cm~l)
N Powder
100 —CHZ—O —O IR: 3240,
F 1616 (cm~1)




[érr] 79
80

[err]
-(CH err]) [err] COCEt

165- 167
132- 134

O |y product 81 [err] - (CH err])[err] COCEt
IR 3340, 81 [err] 2955, 1732,
82 (C:I-l[eég])[er r] COCEt 68-70
Powder 83 -(CH err])[err] COOE [err] | R 1730,
1638 (cnferr]) 84 -(CH err] r ] COCEt :
104- 105 85 -(CH err])Ferke contd-) [err]
115-116 86 -(CH err])[err] COCEt [err]
Tabl e 9 (cont § M T
abl e cont g. r
) (l) [llgsr ]
N—é—N—- gs “HC
H
OH
Melting
Example -RS -RS point (°C},
' etc.
- 173-175
101 —Q— NMe, —O {decomposed)
02 | ) <) 186-188
103 —@—NMez —O 166-167
104 —< >—NMe2 O 143-145
Powder
105 —'CHZ—O —CHZ—CNCHzPh IR: 3400,
1625. (cm~1)
106 | N -O 146-148
/ .
OMe Powder
— IR: 3380,
107 —@—NMez CHZ‘Q’ OMe | 1630,1594,
OMe 1510 (cm~1)
NMe2
108 _@ : —O 135-138
109 —< >~NMez - (CH2) 6CH3 144-147
_ e . Powder
110 CH— N IR: 3450,
2 -—CHz—CNBoc 1668,1535,
1471 (cm-1)




Mel ting Exanple
point ([err]Q),
99-101 88
113-115

-(CH err])[err] COCEt

-Rerr] .
etc. 87

[err]

- ( CH2) 3COO0Et
[err]

-Rerr]

-(CHerr]) [err] COOCEt _ %19-120 90 -H
-(CH err])[err] COOEt 69-71 @ [err] -
169-171 92 [err] &err] 124- 127
Monohydr o- 93 [err] Tablpelp] chl ori de
184- 186 - 44 -
Tabl e 10 OMe [E7T]
RS
Bl .
N—C—N— g8 “HE
H
OH
B3 o8 Melting
Example R? RO voint (°C)
111 —@—NMez —Q 153-154
Table 13
5
OMe
Pt
N—C—N— g8 “2HC
H
OH
Melting
Example -R5 -R6 point (°C),
RS etc.
— ~ — ~
112 CHrf "N | CH:"O 113-120
& &
\ \
113 "CHz‘CN —CHZ—CN 148-155
H —<(:jN Powder
— CH; —(CHz)z'C IR: 3405,
114 = N\CHg 1636 (cm1)
g N\ Powder
s | cod N |~ P | mei
= el 1637 (cm~l)
A\
116 - CHz‘CN -(CHa)aNMen 150-152
N N Powder
117 G —CHZ—O IR: 3428,
Z 2 1618 (cm~1)




Exanpl e -Rlerr] -Rlerr] Mel ting

point ([err] O 94 [err]
130- 132 Table 11 5
[err]
Mel ting Exanpl e -Rlerr] _ 47 - “Rlerr]
point ([err]Q), et c. 95 [err]
-(CHerr])[err]CHerr] 156- 159 96 [err]
[err] 183- 185 Tajle 13 (contd.} [err]
140- 142 [ er r] Powder
)8 OMe 'R 3240,
1610 (cnferr]) s
Powder D9 [err] O R IR 3370
1639 (cnferr]) N—Lgﬂiz—nf"mc‘
Powder 1p0 [err] H | R 3240,
1616 (cnferr]) OH
Example -R5 -R6 Melting point

{(*C), etc.

118 "CHZ‘O '@' 167
P 2
_ 7 N ‘ Powder
119 CH; N | TR: 3417,1641,
= F 1620 (cm~1)
- e N Powder
120 CHZ"O | [ N IR: 3424,1656,
4 F 1611,1557 {(cm~1)

Powder

D - N
121 "CH2‘</::N CHZ—U IR: 3406,1638,
= Z

1530,1469 {cm™%)

- e B\ Powder
122 CHz‘O —CH> / N IR: 3430,1638,
4 = 1472 {cm-1)
N - e Powder
123 CH S CH T N Jir: 34161630,
Z F 1540,1469 (cm~1)
Table 14
5
OMe
O RS
[T .
N—C—N—R
OH
Example }]{S Melting point
P _,_N__R6 (‘C), etc.
-N pPowder
124 IR: 3300,1625,
1520 {cm~1)
N Monchydro-
125 —N N NO; chloride
s 159-160




- 45- _ .
Mel ti ng Exanpl e

Table 11 (contd.)

[err]

-R err] -R err] poi nt
([err] O, : etc. 101 -
[err] 173-175
(deconposed) 102 [err] [err] 186- 188
103 [err] - 48 - 166- 167 104
[err] 143- 145
Powder 105 CH2 Tekdrer LS | R 3400,
1625 (cnferr]) 106 [err] : [err]
146- 148 _ - ferTt —Powder
107 lerr] [Me , IR 3380,
[err] 1630, 1594, O Ove 1510
(cnjerr]) [er[] 08N_é_l__5-ﬁﬂ
135- 138 109 . N=CNaAR r]) [err]cH err]
144- 147 [ esil Powder 110
| R 3450, i{5 ferri ljﬁf‘ﬁ, 153§
: Melting point |
Example — N—R® (*C)
-0
126 NH 148-150
Table 16
5
OMe
P F
N— (!___ fgs -2HC
H
OH
Example %‘S Melting point
p ——-N—R6 (tc)v .
7\
127 —N N—(/t\> 164-165
\ N=




- 46 -
[err]
Mel ti ng
111
Table 1
Mel ting
0,
[err]
148- 155
114
Powder
1637

| -R err]

Table 12

Exanpl e -Rlerr]
point ([err]C
[err] [err] 153-154
35 [err] 49
Exanpl e -Rlerr] - - -Rlerr] poi nt (
etc. 112 [err]
113- 120 113rable 17[err]
: Powder
- CH2 N Terri 1 —+R—3
11% [err] OR [] |R 3424,
(cnferr] }) (l(!)
OH
o1 o2 Melting point
Example R R (°C), etc.
Powder
128 -CH3 -QCH3 IR: 3370,1625
(cm-1)
129 - (CH3) 5CH3 -C(CH3) 3 118-120
130 ~-CH{CH3) 2 ~-C{CH3) 3 142-i43
131 ~CHaCH3 ~-C(CH3}3 148-149
Table 18
5
OR!
0O -HCl
R E—-—g—— N—-@— N(CH3);
OH
Example _ri _R2 Melt:.(n.gc)pon.nt
- - 137-141
132 CH2CH3 C{CH3)3 (decomposed)
Example 133
OCH3
-3H3PO4

Ethanol {1000 ml) was added to 97.8 g of 2-{3-(4-pyridyl-
10 methyl)-3-{3-pyridyljureido]-4-methoxy-6-tert-butylphenol,



167

116 [err] [err] 150- 152

N N ' Powder 117 - [err]

[err] " IR 3428, - 47 -
Table 13 (contd.) [err] _ Exanpl e
-Rerr] -Rerr] - sp Ml ting point

([err] O etc . 118 [err]

Powder 119 | R 3417, 1641,

1620 (cnferr]) and after %gssLlVLng the quQQqq under he?f*mq

Powder

120solution [(@S0]ml) of 71.92 g of phosphoric |d&EiB44d kg

1611, 1557 (cnf eg

Powder

121 rggwise ﬁ? tPf above solution. [egffer coo}%?g:gﬂéysﬁééh

1530, 1469 (cni es®}ytion, precipitated crystals were Sollected by ¥iltra-

[err]
[err]
[err]

5

cologlessyfrgdesspystals. After 950 ml of acetone was
added to the said crystals, and the mixture was dissolved

by adding 500 ml of water while heating. After cooling the

said solution, precipitated crystals‘were collected by

10 filtration and dried to give 101.9 g of 2-{3-{(4-pyridyl-

methyl) -3-(3-pyridyl)ureido] -4-methoxy-6-tert-butylphenol
triphosphate {yield: 60 %, melting point: 196-198 °C).

Example 134

15
Ethyl acetate (4 ml) was added to 100 mg of 2-{3-(4-pyrid-

ylmethyl)-3-(3-pyridyl)ureido]}-4-methoxy-6-tert-butylphenol

and the mixture was heated. 94 mg of p-toluenesulfonic
acid was added to the above solution. After cooling the

20 solution, the solvent was removed under reduced pressure

and the residue was crystallized from an ethanol solution
to give 129 mg of 2-[3-{4-pyridylmethyl)}-3-(3-pyridyl)-

ureido]~4-methoxy-6-tert-butylphenol di-p-toluenesulfonate

(yield: 70 %, melting point: 124-128 *C).

25

Example 135
OCH3

0

N— NH z@-
N N NHSO cl

OH (CH3)}sCOOCH,CH;

{1) A mixture of 25 g of tert-butoxycarbonyl hydrazine, 37

g of ethyl 6-bromohexancate, 26 g of potassium carbonate

An eL1aﬁol

tion, V«Ealéﬁe]d?’vdég'n%ol and dfégd to give 14314172% o(tcn{err])



Table 14 5 [err] Exanpl e

[err] Mel ting point [err]
Powder 124 | R 3300, 1625,

1520 (cnferr]) Monohydr o-
125 [err] NJ err]_ 51 - chl ori de

159- 160 - 48 -

Tabl e 15 [err] Exanpl e

[err] anvk|40i mg péi hexamechylphosphoramide (HMPA)( [wasr stdyred at

126 room [t@bbrature for 3.5148ut0 water was added to the

mixture, and the resulting mixture was extracted with ethyl
acetate. The organic layer was washed and dried, and the
5 solvent was removed under reduced pressure. The residue

was purified by silica gel column chromatography (solvent;
chloroform : ethyl acetate = 3 : 1) to give 16 g of ethyl
6- (N'-tert-butoxycarbonylhydrazino)hexancate (state: oily
product, IR: 3350, 1740, 1720 cm 1).

10
(2} To 12 g of ethyl 6-(N'-tert-butoxycarbonylhydrazino} -~
hexanoate was added 20 ml of a 15 % hydrogen chloride-~
dioxane solution, and the mixture was stirred at room
temperature for 3 hours. Ether {(diethyl ether) was added

15 to the mixture, and precipitated crystals were collected by
filtration and washed with ether to give 6.3 g of ethyl 6-
hydrazinohexanoate hydrochloride (yield: 68 %, IR (KBrj:
1740 cm™1).

20 (3} A mixture of 19.1 ml of 2.464M phosgene-dichloro-
methane solution and 200 ml of dichloromethane was cooled
to -78 °‘C, and te the mixture was added dropwise a mixture
of 7.04 g of (2-amino-4-methoxy-6-tert-butylphenoxy)meth-
oxymethane, 8.9 g of triethylamine and 70 ml of dichloro-

25 methane to the above solution. The temperature of the
resulting mixture was raised to 0 “C and the solvent was
removed under reduced pressure. To the residue was added
100 ml of dimethylformamide (DMF), and then, a mixture of
6.2 g of ethyl 6-hydrazinohexanoate hydrochloride, 7.42 g

30 of triethylamine and 100 ml of DMF was added dropwise to
the above mixture at room temperature. The resulting
mixture was stirred at room temperature for 5 hours. DMF
was removed under reduced pressure, and ethyl acetate was
added to the residue. The mixture was washed and dried,

35 and the solvent was removed under reduced pressure. The
residue was applied to silica gel column chromatography



Table 16 5 . [err]

Mel ting point Exanpl e - [err] ([err] O

127 [err] 164- 165

i 49] - Tabl e 17

err Exampl e -R err
-Rlerr] Mel ting poi nt -3 - ™ Rerr]
([err]Q, etc.

Powder (soljEmt; hexane : .-yl acetate = 2_ochB to give 3. %@7@&625
(cm-1) 3Jwglethoxgcarﬁéﬁ&fﬂéﬂaﬂﬁylﬁkgﬁﬁﬁbﬁ}e1do] -4~ methoxy 6-

CH
e ] o heryeashane Tglace: o523 Ay e

-C(CH err])[ers3so, 1735, 1485149600 cm~l) and 2.19 g of {2-[3-{S-ethoxy-
5 carbonylpentyl)-3-[3-(2-methoxymethoxy-3-tert-butyl-5-
methoxyphenyl}ureido]ureido] -4-methoxy-6-tert-butylphen-
oxy}methoxymethane (state: oily product, IR: 3350, 1735,
1690, 1610, 1590 cm~l), respectively.

10 (4) A mixture of S g of {2-[3-(5-ethoxycarbonylpentyl)-3-
aminoureido] -4-methoxy-6-tert-butylphenoxy}methoxymethane,
5 g of 4-chlorobenzenesulfonyl chloride, 7.24 g of
triethylamine and 20 ml of chloroform was refluxed for 4
hours. The solvent was removed under reduced pressure.

15 Ethyl acetate was added to the residue and the mixture was
washed and dried, and the solvent was removed under reduced
pressure to give 4 g of {2-{3-{5-ethoxycarbonylpentyl)-3-
(4-chlorobenzenesul fonylamino)ureido}-4~-methoxy-6-tert-
butylphenoxy}methoxymethane (yield: 57 %, state: oily

20 product, IR (film): 3400, 1732, 1710, 1610, 1590 cm'l).

(5) The product (1.38 g) thus obtained was dissolved in 13
ml of tetrahydrofuran (THF)}, and 1.3 ml of conc. hydro-
chloric acid was added to the solution and the mixture was

25 stirred at room temperature for 3 hours. The solvent was
removed under reduced pressure. Ethyl acetate was added to
the residue and the mixture was washed and dried, and then,
the solvent was removed under reduced pressure. The
residue was purified by silica gel column chromatography

30 (solvent; chloroform : ethyl acetate = 4 : 1) and crystal-
lized from isopropyl ether to give 1.1 g of 2-[3-(5-ethoxy-
carbonylpentyl)—3-(4—chlorobenzenesulfonylamino}ureido]- -
methoxy-6-tert-butylphenol (yield: 86 %, melting point: 69-
70 °C).

35
Example 136



Table 18 5 TR

[err] Exanpl e -R1L -R2 Mel ting
poi nt ([err] O
132 -CHerr]CH err] -C(CHerr])[err] 137 -141

Exanpl e 133 % rr] Et hanol (1000
m) was added to 97.8 g of 2-[3-(4-pyridyf= 10

met hyl ) - 3- (3- pyri dyl ) ur ei do] - 4- net hoxy- 6-t ert-butyl phenol ,

- 50 - and after dissolvingPEHe m xture under he@€Hmg. An et hanol
solution (450 n) of 71.92 g of Qhosphogic amg)was afdded dropwi se to
t he above solution. After cool

@ he shi d "solu preci pitated
crystals were collected by fNAZ - C-oN—NaJrad—R{ LA ey hanol and dried

to give 143.1 g of col or sl crudb cr*st&l S. H\fte m of acetone
was added to the said crystaPH, and the mxture wa¥ di ssol ved by
addi ng 500 m of water while heating. Aft{&H¢s8DOCHR t he sai d sol ution,

prect pitated ¢ ;%;ga'pﬁr PELRA0ELG 59508 10y 1] (92kh0, B0Eh S} Fskt g1 ve
3-{3- {2-methoxymethoxy—B-tert—butyl-:—methoxyphenyl)-
ureido]ureido-4-methoxy-6-tert-butylphenoxylmethoxymethane
5 obtained in Example 135 (3}, 420 mg of 85 % potassium
hydroxide and 15 ml of methanol was stirred at room tem-~
perature for 3 hours. After removing methanol under
reduced pressure, water and ethyl acetate was added to the
residue and the mixture was acidified with 5 % hydrochloric
10 acid. The organic layer was separated, and washed and
dried. After removing the solvent under reduced pressure,
the residue was purified by silica gel column chromatogra-
phy (solvent; chloroform : ethyl acetate = 5 : 1) to give
1.38 g of {2-[3-(5-methoxycarbonylpentyl)-3-[3-(2-methoxy-
15 methoxy-3-tert-butyl-5-methoxyphenyl)ureidolureido-4-
methoxy-6-tert-butylphenoxylmethoxymethane (yield: 64 %,

state: oily product, IR: 3350, 174Q, 16390, 1610, 1590 cm~
1y,

20 (2) The product (1.3 g) thus obtained was treated in the
same manner as described in Example 135 (5) to give 650 mg
of 2-[3-(5-methoxycarbonylpentyl}-3-[3~-{(2-hydroxy-3~-tert-
butyl-5-methoxyphenyl)ureido]ureido-4-methoxy-6-tert-~
butylphenol {yield: 57 %, melting point: 157-159%9 °C).

25

Example 137
OCH3

N—(C—
H H N
OH H
10 % Palladium~-carbon (Pd-C) (150 mg)} was added to 10 ml of

a methancl solution containing 500 mg of 2-[3-((18})-5~



nmethyl) -3- (3-pyridyl)ureido] -4-methoxy-6-tert-butyl phenol

tri phosphate (yield: 60 % nelting point: 196-198 [err]C). Exanpl e
134 [err] 15 Ethyl acetate (4 nml) was added
to 100 ng of 2-[3-(4-pyrid- ylnethyl) -3- (3-pyridyl) ureido]

- 4- met hoxy-6-tert-butyl phenol and the m xture was heated. 94 ng of
p-tol uenesul f oni c acid was added to tﬁé above solution. After cooling
the 20 solution, the solvent was renoved under reduced pressure and

t he residue wasb@myyﬂakytazbbﬁykxmﬂmm—ebhanhbxgc&rmdmynpeptyﬂougbﬁéolzg—ng of

3r£?dg? gyLL?%nyngké g %Eug4é¥g§h5501 T ﬁéﬁ%@% Bnate subﬂeftEd ﬁa 70
% nelting poi ntcatféxti28rf@%¢’]-®n a%normagxgﬁg$%uz1%5for 2 hours. After
[err] dekbyvAngi Khéf@a&ﬁly%'i geak tehbr Dok axeaRoNMs bBydaadsae, 37

of ethyl 6-br exanoat e, taSS|unlc rbonat e
9 gy M Oy BRI RS e i 8 R PR HES Y T S APf Bl at
roon1tenperaturexW6ma355wbnereplnhhuad oyrs fadideat ton tte give didst mgeof ad t he
resul ting m xt U(rj[% §S?X§r9§$e&a£’ﬂ)}%}o§kg¥ﬁn 3- yff@f%ﬁ&‘c]-ﬂh%e% gg:—jé-' ayer

was washed and vent “was renoved under
pressure. The reggngabutylphenol (vield: 43 %, melting point: 178-179 °C).

10 Example 138
OCH3

I
N~—C—N-—(CH2)sCOOH
OH

{1} A mixed solution of 47.9 ml of 2.901 M phosgene-
dichloromethane solution and 400 ml of dichloromethane was
cooled to -78 *C. To the mixture was added dropwise a

15 mixture of 22.15 g of {2-amino-4-methoxy-6-tert~butyl-
phenoxy)methoxymethane, 38.7 ml of triethylamine and 400 ml
of dichloromethane. The temperature of the mixture was
raised to 0 °C, and the solvent was removed under reduced
pressure. Dichloromethane (350 ml) was added to the

20 residue, and at room temperature, a mixture of 21.78 g of
N-phenyl-N-~{5-ethoxycarbonylpentyl)amine, 19.4 ml of
triethylamine and 350 ml of dichloromethane was added drop-
wise. The mixture was further stirred at room temperature
overnight. The reaction mixture was washed and dried, the

25 solvent was removed under reduced pressure and the residue
was purified by silica gel coclumn chromatography (solvent;
chloroform : ethyl acetate = 20 : 1) to give 27.72 g of {2-
{3-phenyl-3~(5-ethoxycarbonylpentyl)ureido]-4-methoxy-6-
tert-butylphenoxy}lmethoxymethane {yield: 60 %, state: oily

30 product, IR: 3380, 1735, 1680, 1610, 1595 cm™1).



was purified by silica gel colum chromatography (solvent; chl orof orm :
ethyl-acetate = 3 : 1) to give 16 g of ethyl

6- (N -tert-but oxycarbonyl hydrazi no) hexanoate (state: oily product, IR
3350, 1740, 1720 cnmjerr]). 10 (2) To 12 g of ethyl

6- (N -tert-but oxycarbonyl hydrazi no) - xanoate was added 20 ml of a 15
% hydr ogen chl ori de- di oxane solution’”and the mxture was stirred at
room tenperature for 3 hours. Ether dlethyl ether) was added 15 to
the mixture, and2predip?thateeficny Syaroxiee caquaduscised usyon (5 pt} awdsn and

washed with etheuaka g6ve71%. n%. & fOlanCbB}bnb1 solucfwihr %h@%’iﬁlﬁaoﬁ €54 g
hydrochl ori de (yleld 68 %

m xture of 19.19f tBF BTABHRF ;ﬁ%éﬁg@?‘?éaapﬁ‘ﬁi cﬁ"Eﬁi the Mﬁéﬁe“’%ﬁl ﬁ%’r’b’??dand
200 n of dichl etozrebhaveny@satine €dr 4 héwrs.78 L[rﬂ]’elr] @Cceandol bng hetha xt ur e

(2 am no-a- et nosace B iAGixs vl a8itdeda Yo on 5 g wien 10 & Brarg;
triethylam ne as&lpgini a@iddlé@#ﬁ @h@m@stuth@xt@atcmdaUMb S@Mﬂll on.

The tenperature Qkchb8. Thé ESHANRIWEL XiHERedBhd @ﬁ%@ tanl Egerd&iwngd the
sol vent was renoved ﬁder reduced pressure. To the remdggswas added

100 m of di met MHf SPRBREYINEF eRAGt RERSSUE Sri x(Tthee SE¥STallgne e~
et hyl 6-hydrazi daeexasonséeryyrhiadhledr ifdem 3 kel 301udliohr b€t bybpromel and

100 i of Db vaxaddeda oM Sele «ol BR FOY QX a2l 4L 00

t enperature’ The Tesu Xture Was Stirre mte I for
5 hours. DWW (Swegrb@nmmgntxhﬂmyelde&uéeme@hqxxnﬁw§er&n@uéyhphe@@érbne was

added to the re%eQH%xy{{@@héﬁé(tWl%l‘ﬁa57wa§heﬂe%gd'ﬂo@.‘ﬁt 3%309andi t gy sol vent
was renoved under reduced pressure. residue was applied to silica

gel colum chromat ogr aphy - 52 -
(sol vent; hexang3) etbyt. aggdrdichlaric: adldt 04 give wasSagidell to 100 ml of

2-[3-(5-et
{or (bt y| phanety FAk RBISRRT AT CRFd: o TuPRo CARAIMKE10.0 o 08 the 7o
1675, 1600 cni emrp)iuandtlzuagolg:aﬁne{dz RBA( Bheimiosaureswas stirred at room

carbonyl pentyl) 3nbdrb2afEt AOX YT BRXY- 3-+RE tsDMieH @as removed under
met hoxyphenyl ) ur ei_do] ur ei do] - 4- net hoxy- 6-tert-butyl phe
reduced pressure, water was added to the res;due and the

mixture was extracted with ethyl acetate. The extract was
20 washed and dried, and the solvent was removed under reduced
pressure and the residue was recrystallized from a mixed
solution of isopropyl ether and hexane to give 6.39 g of 2-
{3-phenyl-3-(5-carboxypentyl)ureido]-4-methoxy-6~tert-
butylphenol (yield: 70 %, melting point: 95-98 °C}.
25 '

Examples 139 to 154

The corresponding starting materials were treated in the
same manner as described in Example 138 to give the
30 compounds as shown in Table 19.



oxy}nethokynethéne (state:

oi ly product,

| R 3350, 1735, 1690, 1610,
1590 cnferr]), respectively. 10 (4) A mxture of 5 g of
{2-[ 3- (5-et hoxycar bonyl pentyl) - 3-
am nour ei do] - 4- mret hoxy- 6-tert-butyl phenoxy} net hoxynet hane, "5 g of
4-chl or obenzenesul fonyl chloride, 7.24 ¢ triethylamne and 20 m of
chl orof orm was refluxed for 4 hourS.>The sol vent was renoved under
reduced pressure. 15 Ethyl acetate was added to the residue and the

m xt ure was washed and dried, and tthdlsol%ent was renoved under reduced
pressure to give 4 g of {2- [3 (5- ethoxycarbonylpentyl) 3-
(4- chl or obenz grmesutfonytam oy urer du4k MET TOXY- 0- L el L -
but yl phenoxy} fret hoxynet hane (yield: %7 % stateS oily 20 product, IR
(film: 3400, | 1732, 1710, 1610, 1590°% err]? ; (5) The product {1.38
g) thus obtai ped was di ssolved in @ N l of\.teteahydrofuran (THF), | and
1.3 m of con¢. hydro- chl oLXC §Ci d pas Cadfied® o the solution andthe
mxture was 2% stirred at roomtehpgyature for 3 hours. The solvent yas
removed under rreducedqressure. _Ethyl WMelcing! Peikest due
and the ni xt ul eEmamolmghed andRari ed, t he solugnt awas repoved
under reducedfpressure.[ T11E ~.co1 au WS puritied by Ssilica gel col gmm
chromat ogr aphy 30454 soljvent ; —ghl ar of or Aﬁ&ﬁgbsgg@ﬂate = 41331)3and
crystal - I|ze frgmisop | ethér to give 1.1 gjof 2-[3-(5-ethoxy-
car bonyl pent ylp=—3=—(4=—ciftorobenzepesutfonytam o) urer doj- 4- _
nethoxy-6-tert-bu Y phgnol  ( N 86 90 ne{dH,NgcHeint | 69- 118-1240
[err]C). 35 anplie 136 - -
[err] _ N .
141 CHi‘E::jf - (CHz) sCOOH 100-103
Z
142 —@ ~ {CH2) ¢COOH 86-89
SN
143 | - {CH2) §COOH 131-134
Z
SN
144 ] - {CH3) 4¢COOH 139-140
Z
145 —@ - (CHz) 4COOH 132-133
146 - (CHz) 15CH3 —@—COOH 129-131
147 ~{CH2} 13CH3 —Q-COOH 132-134
148 - (CHz) 7CH3 —@—COOH 151-152
149 —@ -CH3COOH 156~158
Powder
150 _O - (CH2) 3CO0H IR: 3310,2931,
1708,1620 (cm™1)
151 —4<:j}—%CthCH3 ~CH2COOCH 129-131




(1) A mxture of 2.2 g of {2-[3-(5-ethoxycarbonyl pentyl) -
3-[3-(2-nmet hoxynet hoxy-3-tert-butyl -5-net hoxyphenyl) -
ur ei do] ur ei do- 4- net hoxy- 6-tert-butyl phenoxy}net hoxynet hane 5 obtained in

Exanpl e 135 (3), 420 ng of 85 % potassium hydr oxi de and 15 m of

met hanol was stirred at roomtem per t7ure for 3 hours. After renoving
nmet hanol under reduced pressure, water ‘and ethyl acetate was added to
t he residue and the mxture was acidified with 5 % hydrochloric 10
acid. The organic |layer was separ atlethleand hwashed. and dried. After
removi ng the sol vent under reduced pressure, the residue was purified
by silica gel cotumm—Tchromatogra- oMy (SOrvemnt, chtoroform- et hyl
acetate =5 : 1) to give 1.38 g of

{2-[3-(5-net hoxycar bonyl pentyl)-3-[3
met hoxy- 3-tert-jutyl -5-net hoxyphenyl
nmet hoxy- 6-tert-fput yl phenoxy} nmet ho
product, IR 3350, 1740, 1690, 1610,

et ho RiS

|d gg
aneH(y % state: oily
15R0 cn{err] 20 (2) The produc

—

(1.3 g) thus o TTeat ea Tt SaIE TaNMET] g TRt |U%ggtT
Exanpl e 135 (5)| E¥agb¥e 50 ny “R° of -RS ("C). etc.
2- [ 3- (5- et hoxy| nyrpent yT)-3-1 Z-Nydroxy-3-tert- Powder

but yl - 5- met hoxyjphenghb) urki de} gHe A- mgt hoxyebribeobu 1RuUt ¥ hergdls,
(yield: 57 % nelting pojnt: 157-15% [erp]C). 25 Exgnpke, 1890 (cm-1)
[err] J?O % Pal Tladi u rbon (Pd-C) (150 ng) way added to 10 ni |of
a net hanol sol ousgontbink%gzésergzof 2- [ 3cHISDOD- 175-177
- 54 - benizyl oxycarbonyl no- 1- netthoxycar bonyl pentlyl ) ur ei do] - 4-
met hoxy-6-tert-fputyl phenpl. The m xture lwas subpected tg _
Powder
IR: 3377,1650,
154 ~H 1543 (cm-1)
— CHCOOH
(S}
Example 155
OCH3

|
}N{—(!— N—(CH2)3CON{(C2Hs)2
OH

{1} Under ice-coocling, 2.5 g of 1,3-dicyclohexylcarbodi-
imide (DCC) was added to a mixture of 5.0 g of {2-[3-
phenyl-3-(3-carboxypropyl)ureido]-4-methoxy-6-tert-butyl-
phenoxy}methoxymethane, 1.4 g of N-hydroxysuccinimide
10 (HOSu) and 50 ml of tetrahydrofuran (THF}. The mixture was
stirred at room temperature for 5 hours. Insoluble materi-
als were filtered off and the filtrate was condensed.
Under ice-cooling, a mixed solution of 1.2 ml of diethyl-
amine and 10 ml of dimethylformamide (DMF)} was added drop-
15 wise to a mixture of the obtained residue, 1.9 ml of tri-
ethylamine and 10 ml of DMF. The resulting mixture was
stirred at room temperature overnight. Ethyl acetate was

added to the reaction mixture and the mixture was washed



catal ytic reduction at nornmal pressure for 2 hours. After removi ng the
catal yst, the reaction m xture was condensed. 5 Methanol was added to the
precipitated crystals and the crystals were collected by filtration to
gi ve 145 ng of 2-

[3-((38)-2-oxo-perhydroazepin-3-y|)ureidg{-4-nethoxy-6-

tert-butyl phenol (yield: 43 % nelting p & 178-179 [err] O). 10
Exanpl e 138 [err] (1) A mxed solution
of 47.9 m of Zam0ErMepghoshensslvent diashiremoved haniersoladuiced amdsd@fen! of
di chl or onet han S — - enr LC. -0 i B
dropw se a 15 ednr}l\&itf&re e_ﬁ@%\%;%&@ pé%g (f é'iagml)%o?ﬁgln%%ﬁgo{?yi%fi 'Eug?l }[’\@Eatéﬂgég
phenoxy)nethoxﬁﬁ@@ﬁdhé?OéB?Wt&ﬂcé%Oqﬁﬁq§ﬂhyl8ﬁ¥Yka%ﬁﬁ$a¢G0=nﬂ : 2)of0

di g hi (r)\r orrelt hangyivEhe .tgsrr@e%ﬂt wée[ ﬂpﬁglﬂmnhxizmr@ia&mamir{o;@iaﬁﬁdnwﬂ [err]C,
and the sol yent was.renoy upder,_.r educe . br ure. chl or onet hane
(350 1) v AdRIRY) S AL S L A e SR n AT b o T oe ISR AR SxVAS FR AR o
of 21.78 g of (yielldph@fyt, Ns{B:eet Ipaviypc gebdoy| pelyt Wrjgivate, IR9. 434D, of

triethylam ne aneg35QghL of 56l chlgronetbane was added drop- w se. The
m xture was further stirred at room tenperature overni ght. The reaction

m xture was washed apd dried, the 25. ;olvent was renoved under reduced
pressure and the)resodde hydrdEsldiild biced Ry i) iwes GRlde®OMO ml of a

chr omat ogr aphy ol vent; chloroform: ethyl, acetaje = 20 : to give
S 950 ot 185”7t Tk hen posth Bl ans: o BOMAS G Gritg] CFEALERDNy - 6-
tert-butyl phenand rmbehoxyhetdaress (stieiredd 60 2oomtdmueraitiye3@orponduct, | R
3380, 1735, 16 A61Q¢.- 1095, e er a
205 10 (o pmo  BecdR Rl aAld iy under reduced presspxe. prnyl
added to 275 nmacetags. wehandfed dlauthhen resatue g tie gixgure was washed
and dried. The solvent was removed under reduced pressure
15 and the residue was recrystallized from a mixed solution of
isopropyl ether and ethyl acetate to give 2.86 g of 2-{3-
phenyl-3-{3-diethylaminocarbonylpropyl)ureido}-4-methoxy-6-
tert-butylphenol (yield: 80 %, melting point: 131-133 °C).

20 Examples 156 to 158

The corresponding starting materials were treated in the
same manner as described in Example 155 to give the
compounds as shown in Table 20.

25



of the product thus obt ai ned, and the nixture was stirred at room

tenperature for 4 hours. Under ice-cooling, the 5 reaction m xture was
adjusted to pH =1 with 10 % hydro- chloric acid, and the m xture was
extracted with ethyl acetate. The extract was washed and dried, and the

sol vent

was renoved under reduced pressure.

The crystalline resi-

due was recrystallized froma m xed sol-utS%nm of i sopr opyl

ethyl acetate to give 19.85 g of {2-[3-phenyl -

(5- car boxypentyl ) urei do] - 4- net hoxy- 6- tergbignzd phenoxy}-

10 ether and

met hoxynet hane

(yield: 76 % nelting point: 109- 111 [err]C) (3) Conc. hydrochloric
acid (4 m) s—aeeded—6- 1606 H—of & LCLlalryall oftran \THF) sottri+
containing 10.{0 g of the productipﬂﬁs obt ai ned, and the m xture was
stirred at rogm tenperature for: hour O TR& solvent was renoved ynder
reduced pressure, water was added t e reslldu¢ ang the m xture wds
extracted with ethyl acetate. The C gﬁég_QH'_ﬂbshed and dried, and the
sol vent was renoved under reduce 0Bressure and the residue was
recrystall i zed—+ema—pr-xed softtor—ef—t+sopropyt—ethertangtexamet o
give 6.39 g of| Rample -RS —R5 ﬂeigﬂ%%)
[ 3- phenyl - 3- ( Searbostpertyt et A—frethroxy—6t=tert= 1
(yield: 70 % jelting |point:_9Q5-9 C) ﬁE& gul39 to 154 The
correspondi ng st &rs6 ngd ma s were fﬁga % Eﬁ : sarfe &BANnk?8 ag
described in Bxanple 138 to e the 30 conp@hnds as shown |in Table 19.
- 56 - Tabl e 19
OoMve 157 _@ [ er(CH2)5 ﬁ-NH—CHg(lZHCHon 102-105
0 OH .
(CH2) N O
158 _Q A 129-131
0
Example 159 .
OCH3z
-HC1
i
O
H
OCO,CH,CH;3
s N(CH3)2
Under ice-cooling, 1.03 ml of ethyl chlorocarbonate was
added dropwise to a mixed solution of 2.45 g of '2-[3-cyclo-
heptyl-3-{4-dimethylaminophenyl)ureido]-4-methoxy-6-tert-
butylphenol, 1.51 ml of triethylamine and 50 ml of
10 dichloromethane, and the mixture was stirred at room
temperature for 2 hours. After washing and drying, the
solvent was removed under reduced pressure and the residue
was purified by silica gel column chromatography {solvent;
chloroform : ethyl acetate = 20 1}, and precipitated
15 crystals were recrystallized from a mixed solution of

isopropyl ether and ethyl acetate. The resulting crystals

were dissolved in 50 ml of dichloromethane, and 2 ml of a



Mel ting point Exanple ' -Rerr] -Rerr] ([err](),

etc. 139 [err] -(CH err])[err] COOH 133-134
140 [err] -(CH err])[err] COCH 118-120 141
[err] -(CH err])[err] COOH 100- 103 142 '

-(CH err])[err] COCH 86- 89 143

-(CH err])[err] COH 131-134 - 844 - [err]

-(CH err])[err] COCH 139- 140 145

-(CH err])[err8ODtirogen chldB2d4é38ioxand4fplution waEChiided] YherefdCH err]

[1§r2f]134 14=§ﬂ;3 b &3[1’4?9"]’5’{’5??%% %t@;@?ﬁf educéPH

151- 152 l14pressure. The residue was crystaldyj rom an isoproppls- 158

gg?ge;931 150 ether solution to give 1.34 g (dH@EethbketalEoR-2-1R '
, , 1708, 1620

(cnierr]) S5 ¢§Bgloheptyl-3-(4-dipgrhylagingphenyllprpidol -4zmptho

129- 131 tert-butylphenol hydrochloride (yield: 44 %, melting point:

163-167 *C (decomposed}).

Example 160
OCH;3
Cl
O
I
N“-C—-N
OCOCH3 :
10 N(CH3)2

2-[3-Cycloheptyl-3-(4~-dimethylaminophenyl)ureido]-4-
methoxy-6-tert-butylphenol and acetic anhydride were
treated in the same manner as described in Example 159 to
give O-acetyl-2-{3-cycloheptyl-3-(4-dimethylaminophenyl)}-

15 ureido]-4-methoxy-6-tert-butylphenol hydrochloride (melting
point: 170-171 °C).

Example 161
OCH;3
0 -HCl
N—(IE—N/@I
H H P
OCOCH3

20 2-[3-(3-Pyridylmethyl)ureido]-4-methoxy-6-tert-butylphenol
and acetic anhydride were treated in the same manner as
described in Example 159 to give O-acetyl-2-[3-(3-pyridyl-
methyl)ureido] ~4-methoxy-6-tert-butylphenol hydrochloride
{melting

25 point: 138-142 °C).

Examples 162 to 166



- 57 - Table 19 (contd.)"

[err] Exanpl e -R err] " -Rlerr] Mel ting
poi nt ([err] O, etc. .
Powder 152 [err] -(CH err])[err] COOH | R

1708, 1628, - 61 - 1530, 1490
(cmerr]) 153 [err] -CH err] COOH 175-177
Powder 154 -H [err] | R 3377, 1650,
1543 (cnferr]) The corresponding starting materialq aierp treatsdp@nyie 155
[err] safnd) mbREeF ésc%e%‘é‘i"lb@a 13 §xé&n;9]f 34:@ dbcyelehexy! carbodi -
imde (DCC) was added to a m xture of 2-[3

phenyl - 3- ( 3- car S6FPRHBRS | 32N 18- ﬁépﬁﬁxg 16- tert butyI

phenoxy} et hoxynet hane, 1.4 g of N hydroxysuccininmde 10 (HOSu) and 50 m
of tetrahydrgfuran (THF). The m xture VRS, 1 stl rred at roomtenperature
for 5 hours. I nsoluble materi - al s wereeflltered off and the filtrate
was condensed. Under ice-cooling, a nixed solution of 1.2 m.  of

di et hyl - aming and 10 m of di net@Ylef or mami de (DVF) was added drop- 15
wise to a mxturel of the obtained reskdue, 1.9 m of tri- et hyl anj ne
and 10 m of DMF.|The resulting m xt was ff  sti d at roomtenpefature
overnight. Ethyl hcetate was MeO If-ll C tg{—@

Melting point

{°C)

0

162 _"_@ 201-203
O

163 __“O 183-185

Example -R3

il -
164 —C— C(CH3)s 209-211
Il -
165 —C— CH,CH(CH3) 145-147
0
il 159-160
166 —C— CHj

Examples 167 to 168

10 The corresponding starting materials were treated in the
same manner as described in Example 159 to give the
compounds as shown in Table 22.



' added to the reaction nmxture and the m xture was washed

- 58 - and dried, the solvent was renoved under reduced pressure
and the residue was purified by silica gel columm chronato- gr aphy
(solvent; chloroform: ethyl acetate =1 : 2) to give 3.95 g of
{2-[ 3- phenyl - 3- (3-di et hyl am nocar bonyl - __5
propyl)ureido]-4-nethoxy-6-tert-buty|bhgaoiy}nethoxynethane (yield: 70
% state: pale yellow oily product, IR 3340, 1676, 1635, 1590, 1519
cnmerr]). (2) Conc. hydrochl ori Ga&ded222 nml) was added to 30 ml of a
10 THF solution containing 3.9 g of the product thus obtained, and the
m xture was stiffTed at T OONMT LENPET Fy © for _one troor—After—Tenovi ng
THF under reduded pressure, ethyl acetate was added to the resijdue and
the m xture way washed and drj The 8ol vent _was renpoved under} reduced
pressure 15 and the residue was aliiized a m xed sol utijon of
i sopropyl ether] and et hyl acet g&e gige 2. 2-[ 3-
phenyl - 3- ( 3- di gt hyl am nocar bonyl pr | ) urei do t hoxy- 6-
tert-butyl phengl (yield: 80 % nelting point: 133 [err] O). 20
Exanpl es 156 tqg_158 The corresponding sta ingtnntptjalq werdq treated
in the sang ng 125| descri bed_gn Exanpl e [BSlebnginainthd "Ci.
conmpounds as shawn in T e 2025 etc.
! Powder
167 IR: 3433, 1760,
— C~ OCH,CH; 1670 (cm-1)
P
168 —C—@ 118-122 |
Example 169
OCH3
0
O
H
OCOCH3 b
5
A mixture of 4.00 g of 2-(3-cyclohexyl-3-phenylmethyl-
ureido) -4-methoxy-6-tert-butylphenol, 2.0 ml of acetic
anhydride, 3.2 ml of triethylamine and 80 ml of dichloro-
methane was stirred at room temperature for 24 hours. The

10 reaction mixture was washed and dried, and the solvent was

removed under reduced pressure. The residue was applied

silica gel column chromatography (solvent; chloroform :

ethyl acetate

=9

1} to give 735 mg of O-acetyl-2-(3-

cyclohexyl-3-phenylmethylureido) -4-methoxy-6-tert-butyl-

15 phenol

from hexane)}.

Example 170

to

(RE=0.75, melting point: 129-132 °C (recrystallized



. 59 - ' Tabl e 20

[err] ' Exanpl e -R err] -R err] poi nt
([err] O [err] 156- 158 157
[err] 102- 105 158

129-131 Exanpl e 159 [err]

Under ice-cooling, 1.03 m of ethyl chrodcarbonate was added dropw se
to a m xed solution of 2.45 g of 2- 3-cyclo-

hept yl - 3- (4-di net hyl am nophenyl ) ur ei gdojiz 4- met hoxy-6-tert- but yl phenol ,
1.51 m of triethylamne and 50 m of 10 dichl oronmet hane, and the m xture
was stirred at room tenperaturg ™Nr 2 hgurs. After washi ng and dryi ng,
t he sol vent was renoved unde cegi—pLesys€ ahd the residue was
purified by silica gel colum chvymafogrgphy ($ol vedt; chl orof orm :
ethyl acetate = 20 : 1), and precipi OHt e¢oLH; C als were recrystallized
froma m xed sol ution of | sopropyl ether an hyl acetate. The
resulting crystals were dissolved in 50 m of dichloronethane, and 2 mi
of a By continuing separation using silica gel column chromato-

graphy of Example 169, 2.53 g of 2-{l-acetyl-3-cyclohexyl-
3-phenylmethylureido)-4-methoxy-6-tert-butylphenol was

5 obtained. (Rf=0.39, melting point: 153-155 *C (recrystal-
lized from a mixed solution of isopropyl ether and ethyl
acetate}).

Example 171
OCHj3

-HCl

9]
O
H
OvOﬁC(Cﬂs)s
O
10 N(CH3)z
Under ice-cooling, 0.407 g of 62.4 % sodium hydride was
added to a mixture of 4.00 g of 2-[3~cycloheptyl-3-(4-
dimethylaminophenyl)ureido]-4-methoxy-6-tert-butylphenol,
1.9 ml of chloromethylpivalate and 40 ml of dimethylform-
15 amide (DMF)}, and the temperature of the mixture was gradu-
ally raised to room temperature. The mixture was further
stirred at room temperature for 2 hours. A saturated
saline solution was added to the mixture and the mixture
was extracted with ethyl acetate. The extract was washed
20 and dried, and the solvent was removed under reduced pres-
sure. The residue was purified by silica gel column chro-
matography {solvent; hexane : ethyl acetate = 4 : 1) and
precipitated crystals were recrystallized from an isopropyl
ether solution. The obtained crystals were dissolved in 10
25 ml of dichloromethane, and 5 ml of 4N hydrogen chloride-
dioxane solution was added to the solution. The mixture

was evaporated to dryness under reduced pressure. The



- 60 - 4N

hydr ogen chl ori de-di oxane sol uti on was added t hereto.

The m xture was evaporated to dryness under reduced pressure. The

resi due was crystallized from an isopropyl

g of O ethoxycarbonyl-2-[3- 5
cycl ohept yl - 3- (4- di net hyl am nophenyl ) ur ei do] - 4- net hoxy- 6-

tert-butyl phenol hydrochloride (yield: 2 ﬁﬁ'nelting poi nt : 163- 167
[err] C (deconposed)). Exanpl e 160 _ [err]
10 2- [ 3- Cyctesdapiy wa3- c4vdiaklimgdrfinvophedykekbyei eldjert-solution to

met hoxy-6-tert-

sane nmanner as

| _ : ) ey SR
%g%%fﬁgggggR§E§asff%}ﬁﬁﬁyﬁﬁﬁlkh9§g?§£§ cyc1dHgRi /AL L he

O acetyl - 2-[ 3- c%ﬁ%%ﬁ@winsp{langf hﬁ%ﬁﬁodm‘lna\sﬁéﬁw)6~t1%rt-butylphen°l
ur ei do] - 4- net hoxyd#fodiiidrilet Yheheled guidicachharide (oe|dddignposedpyi nt:
170-171 [erm C). Exanpl e 161 [err]

%Egéﬁdglﬂyiido]-4-nethoxy-6-tert-buty|phenol and acetic
redat e

2-[3-(3-Pyridyl

anhydri de were

10

15

20

25

30

din the same nBeﬂgr as
-2HCI

0]
e
H
0
o=<rNH2
N(CH3)2

CH3
(1) A mixture of 1.5 g of 2—[3~cycloheptyl~3—(4~dimethyl—
aminophenyl}ureido]-4-methoxy-6-tert-butylphenol, 2.16 g of
N-benzyloxycarbonyl-L-alanine, 1.95 g of l-ethyl-3-{3-
dimethylaminopropyl)carbodiimide hydrochloride (WSC), 0.62
g of 4-dimethylaminopyridine (DMPA) and 30 ml of dimethyl-
formamide (DMF) was stirred at room temperature for 5
hours. A saturated saline solution was added to the mix-
ture and the mixture was extracted with ethyl acetate. The
extract was washed and dried. The solvent was removed
under reduced pressure and the residue was purified by
silica gel column chromatography {(solvent; hexane : ethyl
acetate = 4 : 1) to give 1.3 g of 0O-{N-benzyloxycarbonyl-L-~
alanyl)-2-[3-cycloheptyl-3-{4-dimethylaminophenyl)ureido] -~
4-methoxy-6-tert-butylphenol (yield: 60 %, meltihg peint:
126 Q).

{2) The product (800 mg) thus obtained was dissolved in 50
ml of methanol. 1 ml of conc. hydrochloric acid and 200 mg
of 10 % palladium-carbon (Pd-C) were added to the solution
and the mixture was subjected to medium pressure catalytic
reduction by using a Parr’'s reduction apparatus for one
hour. After removing the catalyst by filtration, the
filtrate was evaporated to dryness under reduced pressure,
and to the residue was added diethyl ether to give 600 mg

et her solution to give 1.

34

20



described in Exanple 159 to give O acetyl-2-[3-(3-pyridyl-

nmet hyl ) ur ei do] - 4- met hoxy-6-tert-butyl phenol hydrochl oride (melting 25
point: 138-142 [err]CO). - Exanpl es 162 to 166
- 61 - The corresponding starting materials were treated in the
sanme manner as described in Exanple 159 to give the conpounds as shown
in Table 21. 5 - 65 = Table 21
[err] Exanpl e -Rerr] Mel ting point
([err] O of 0-(lL62lanyl)-2-[3-cycloheptyl-3-(4-dimethylam?2fdpROgyl) -
%S?r] urfg.z?[o?r—ﬁ]-methoxy-s-tert—bu&?%f:ﬁééol dihydroi&&9§ife as
165 [ @owder (yield: 83 %, IR: 34245-1771., 1674, 1640, 1599
[err] cmEd§ 159- 160

5

Examples 173 to 177

The corresponding starting materials were treated in the
same manner as described in Example 172 to give the
10 compounds as shown in Table 23.

Table 23
OMe
i
O
OR3
NMe,
Example -R3 Properties
0 Dihydrochloride
173 1l Powder
—C- CH,NH, IR: 3450,1775,1645,
1601,1510 {em™ %)
@ ’é\ COOH Dlhyd;é):égrorlde
174 —_—C\0
NH IR: 3453,1772,1733,
2 1635,1601 (cm~1)
COOH Dihydrochloride
175 /\/( Powder
“‘ﬁ NH, IR: 3420,1745,1634,
o 1601 (cm1)
;?\/\/ NH, Trihydrochloride
: Powder
176 — NH, IR: 3421,1767,1633,
O 1602 (em™1)
|0 NH, Dihydrochloride
177 —-—é Powder
IR: 3420,1764,1650,
1599 (cm™1)




Exanpl es 167 to 168 10 The corresponding starting materials were treated

in the sanme manner as described in Exanple 159 to give the
conmpounds as shown in Table 22. - 62
- Tabl e 22 [err]
Exanpl e -Rerr] Melting point ([err]C),
etc. [err] - 66°- Powder 167
| R 3433, 1760, [err] 1670 (cnferr])
168 [Eemmple 178 118-122 Exanpl e 169
[err] -
OCH;
- HCl
O
[
5 N—C—N
O @
Ozﬂ, NH,
CH;

10 (1) A mixture of 2.45 g of 2-[3-(2-cyclohexylethyl}-3-
phenylureido]-4-methoxy-6-tert-butylphenol, 10.30 g of N-
benzyloxycarbonyl-L-alanine, 8.81 g of l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (WSC), 1.06
g of 4-dimethylaminopyridine (DMPA) and 50 ml of DMF was

15 stirred at room temperature for 4 hours. Then, a saturated
saline solution was added to the mixture and the mixture
was extracted with ethyl acetate, and the extract was
washed and dried. The solvent was removed under reduced
pressure and the residue was purified by silica gel column

20 chromatography {solvent; hexane : ethyl acetate = 2 : 1) to
separate 1.09 g of O—(N-benzyloxycarbonyl-L—alanyl)-2—[3-
{2-cyclohexylethyl)-3-phenylureido] -4-methoxy-6-tert-
butylphenol (Compound A) (Rf=0.71, yield: 30 %, state: oily
product, IR (film): 3325, 1726 cm~i} and 1.89 g of 2-[1-(N-

25 benzyloxycarbonyl-L-alanyl)-3-{2-cyclohexylethyl)-3-
phenylureido}-4~methoxy-6-tert~butylphenol (Compound B)
(Rf=0.39, vield: 52 %, state: oily product, IR (film}:
3319, 1710 cm i),

30 {2} To 40 ml of a methanol solution containing 1.70 g of
Compound A obtained in (1) were added 1 ml of conc. hydro-
chloric acid and 0.75 g of 10 % palladium-carbon (Pd-C).
The mixture was subjected to catalytic reduction at normal
temperature under normal pressure for 2 hours. After

35 removing the catalyst by filtration, the filtrate was
evaporated to dryness under reduced pressure. The residue



5 A mxture of 4.00 g of 2-(3-cyclohexyl-3-phenyl net hyl -

ur ei do) - 4- met hoxy-6-tert-butyl phenol, 2.0 M of acetic anhydride, 3.2
m of triethylam ne and 80 m of dichloro- nmet hane was stirred at room
tenperature for 24 hours. The 10 reaction m xture was washed and dri ed,
and the sol vent was renoved under g ced pressure. The residue was
applied to silica gel colum chronat Zraphy (sol vent; chloroform'
ethyl acetate = 9 : 1) to give 735 ng of O acetyl-2-(3-

cycl ohexyl - 3- phreaytres tal Lizsdi by- addbogoxgxahre érd -divey(l- 2959 phedrolL-
(E)i%fa;gl- 25,173'9' tLAgnpef 0 [ﬁ&-@%loﬁ@ﬁigtt(fﬁc-@’%}?gdglﬁ%@‘do} -LLpgigane) ) .
[err] 6-taptoppEy IRheplsdpardd of0 (b riFadia:i 4 1lyePredraim By omat o-
graphy of Exanpkeol69772, 5373p,0625( 11e8€} Y159 areitphexyl -

3- phenyl net hyl ur ei do) - 4- net hoxy- 6-tert-butyl phenol was 5 obtai ned.

(Rf =0. 39, lting point: 153-155 [err]C (recrystal - Iized froma m xed
sol ution of is&propye Elher and et hyl acetate)). Exanpl e 171
err
[ ] OCH,
-HCI

1~
!
10 N——-C—N
OHO NHz[f]
CH;
To 75 ml of a methanol solution containing 2.5 g of Com-

15 pound B obtained in Example 178 {1) were added 1.5 ml of
conc. hydrochloric acid and 1.0 g of 10 % palladium-carbon
(Pd-C). The mixture was subjected to catalytic reduction
at normal temperature under normal pressure for 2 hours.
After removing the catalyst by filtration, the filtrate was

20 evaporated to dryness under reduced pressure, and the
residue was crystallized by adding hexane to give 1.80 g of
2-[1-L-alanyl-3-(2-cyclohexylethyl}-3-phenylureido]-4-
methoxy-~6-tert-butylphenol (yield: 85 %, state: powder, IR:
3500 (br), 1730, 1705 cml).

25
Examples 180 and 181

2-[3-(2~Cyclohexylethyl)-3-phenylureido}-4-methoxy-6-tert-
butylphenol, N-benzyloxycarbonylglycine and others were
30 treated in the same manner as described in Examples 178 and
179 to give the following compounds.
OCH;

35



10 Under ice-cooling, 0.407 g of 62.4 % sodi um hydri de was added to
a mxture of 4.00 g of 2-[3-cycl oheptyl-3-(4-

di met hyl am nophenyl ) ur ei do] - 4- net hoxy- 6-t ert - butyl phenol , 1.9 m of

chl oronet hyl pivalate and 40 mM of dinethylform 15 am de (DVF), and the
tenperature of the m xture was gradu- ally raised to roomtenperature.
The m xture was further stnrajm‘&%ﬁtammaUMefm 2 hours. A

sat ur at ed saline solution was added to the m xture and the m xture

was extracted WExdmmpte\i8Gdcetate. The extract was washed 20 and dried, and
the sol vent vas.&epyech Undqn-EeeurtaPdty) -3- %Héﬁylgbéla&ﬁi@ue was

purified by silica dgel_ colum c ograp vent; hexane : ethyl
acetate = 4 : T¢LAPHY-6-tesitsdPpYinherPk ydrachl ﬂEF@erecrystalllzed from an

isopropyl ehbhesssm| W77@). 1€be, obded nagticrystal s were dissolved in 10 25
m of dichloronethane, and 5 ni of 4N hydr ogen chl ori de- di oxane
sol ution added to the sol 8%8Bn. The mi xture was evaporated to

dryness under reduced pressureg, The «HC1

- 64 - resi due was cry zed frgma diet ether solution to

give 1.65 g of O pival oyl ox @ 2 [ 3-Eyclahe i;:JS (4-

di met hyl am nophenyl) urei (e ETTHOKY- 6= TaY t - ut y1 phenol hydr ochl ori de

; r
(melting point: 114-118 wsed 5 Exanpl e 172
[err] (1) Amx . @
2-[3-cyclo eptyl 3- (4-di met hyl -

am nophenyl ) ur éEdafr e i&lHoxy- 6-t ert - but yl phenol , 2.16 g of
2- (1-Glycyl-3-{(2-cyclohexylethyl) -3-phenylureido] -4-
methoxy-6-tert-butylphenol hydrochloride
IR: 3480 (br), 1699, 1596 cm?

15
Example 182
OCH,
8 - 2HC1
. -0
o)\l
OH NH,
N(CHs),

(1) 2-{3-Cycloheptyl-3-(4-dimethylaminophenyl)ureido]-4-~

25 methoxy-6-tert-butylphenol and N-benzyloxycarbonylglycine
were treated in the same manner as described in Example 172
{1) to give O-(N-benzyloxycarbonylglycyl}-2-[3-cycloheptyl-
3-{4-dimethylamincphenyl}ureido] -4-methoxy-6-tert-
butylphenol.

30
{2) Triethylamine {0.42 ml) was added to a 6 ml of DMF
solution containing 646 mg of the product thus obtained,
and the mixture was stirred at room temperature overnight.
Water was added to the mixture, and the mixture was

35 extracted with ethyl acetate. The extract was washed and
dried, and the solvent was removed under reduced pressure.



10 N-benzyl oxycarbonyl -L-al anine, 1.95 g of 1-ethyl-3-(3-

di met hyl am nopr opyl ) car bodi i m de hydrochl oride (WC), 0.62 g of

4-di net hyl am nopyri di ne (DVMPA) and 30 m of dinethyl - f or mam de ( DMF)
was stirred at roomtenperature for 5 hours. A saturated saline
solution was added to the mx- 15 ture and the m xture was extracted with
ethyl acetate. The extract was wasted “and dried. The sol vent was
renoved under reduced pressure and the residue was purified by

silica gel coHuwﬂOcmﬂonﬁtagmaﬁhyuﬂsGbuamupnheanMEanlngtqﬂe thusacetate = 4 :
1) to give 1. nyl 2 yl

3 cycloheptyl%%ﬂfgkgg Q%%P? enf%% ¥ 3Lm SE &0 H&d%ochlorlc

4- met hoxy- 6- t éaichang| E)ﬂ@nm Q@/llél & P@Ol@@lmfﬁwl’po@ﬁ-@ The6 [err] 0.
(2) The pr OdUQﬁlx(t&Q'Q wH) Eu %&@'t@@a‘ﬁ@?.ygiés%diﬂldh 5)9» %élngi aOf '

met hanol of con ¥ | oric acid and ngy
palIadlun}éarﬁﬁﬁttﬁdr€§uﬁé %néﬁﬁgﬁaﬁﬂstﬁQ‘SBP%t?QﬁF A@%ﬁi Fﬁ@oﬁiﬁgure was
subj ected to mei watplgssube fialtwdadiion, ther eﬂucfaw Wit Slapgracbartos

reducti on app f rr the catal y
filtration, t%% 3s Bﬁggateaaﬁggg §egﬁa%§d t§ r!Lgss ﬁﬁdg?srégésgdto-
pressure, Qﬁﬁjﬂﬁ§l@h§ ?@sgdﬂ%1MﬁsH@d@édZdibtQ%chﬁﬁiﬁCM9309e9§Y86ﬁhng
- 65 - of @-(da.né'tﬁi}ihﬂxi{&’o I?érsmhfmlaw Lg Sméén raéz%rrbuwhﬁﬁaﬁh -
ureldo] 4 nmet h - 6- rt- %g heno] d|h droc elg e as wder (yield:
83 % 184041 %‘FT ie? Powpexg (Yielfy 60 %) IRy 345@xéhﬁ|’es 173 to
177 The cxﬂrlrlespﬁndl,ngsmam‘llng materials were treated in the sane
manner as described in Exanple 172 to give the 10 conpounds as shown in
Tabl e 23. Tabl e 23
Example 183
OCH;
1
> - 2HCI

ﬁH
N—C—N N
Jahe

20 {1) A 10 % sodium hydroxide aqueous solution (8.8 ml) was
added to 2.16 g of 3-aminomethylpyridine, then, 1.8 ml qf

OH

carbon disulfide was added dropwise to the mixture at room
temperature and the mixture was stirred at room temperature
for one hour. Under ice-cooling, 2.39 g of ethyl chloro-
25 carbonate was added dropwise to the mixture and the result-
ing mixture was stirred at room temperature for one hour.
Water was added to the mixture, and the mixture was
extracted with ethyl acetate. The extract was washed and
dried, and the solvent was removed under reduced pressure.
30 To the obtained residue were added 4.79 g of 2-amino-4-
methoxy-6~tert-butylphenoxy)methoxymethane and 20 ml of
toluene. After refluxing the mixture for one hour, water
was added to the mixture and the mixture was extracted with
ethyl acetate. The extract was washed and dried, and the
35 solvent was removed under reduced pressure. The residue
was purified by silica gel column chromatography (solvent;



[err] Exanpl e -Rerr] Properties

D hydrochl ori de 173 [err] Powder

| R 3450, 1775, 1645, 1601, 1510 (cnferr])

[err] Di hydr ochl ori de 174

Powder | R 3453,1772, 17383,

[err] 1635, 1601 (cnferr]) ~ 70 - [err]
Di hydrochl ori de 175 Powder

| R 3420, 1745, 1684yl acetate) and recrysi&§Dlli{edr|from g mixed solution of

[err] TIri hyg%gﬁ?!:&r/i 4G her and ethin%ae?{%ﬁ ]g)ive 3.85 ¢/& (2-(3errl

| R 3421,1767,1

[err] (3-pyridyImritydhichipyseido] -4 -methRomtér- tert -butylphesr
|Ré634201176411@§9}methoxymethane (vield: 49 %, melting point1°P$r(gGgerr]) -
5 ‘C}).

{2) A mixture of 2.5 g of the product thus obtained, 50 ml
of 14.5 % ammonia-methanol solution and 2.5 g of copper
sulfate pentahydrate was vigorously stirred at 40 °*C for 3

10 hours. Insoluble materials were removed from the mixture
by filtration, and after condensing the filtrate, the
residue was purified by silica gel column chromatography
{solvent; chloroform : ethanol = 2 : 1) to give 2.11 g of
{2-[3-{(3-pyridylmethylguanidino] -4-methoxy-6-tert~butyl-

15 phenoxyl}methoxymethane (yield: 88 %, melting point: 103-108
‘C).

{3} After stirring a mixture of 2.07 g of the product thus
obtained, 3 ml of conc. hydrochloric acid and 35 ml of

20 methanol at room temperature for 2 hours, the mixture was
evaporated to dryness under reduced pressure. The residue
was crystallized from an ethyl acetate solution. The
crystals were further recrystallized from a mixed solution
of ethyl acetate and ethanol to give 1.90 g of 2-{3-{3-

25 pyridylmethyl)guanidino]-4-methoxy-6-tert-butylphenol
dihydrochloride {yield: 85 %, melting point: 160-165 °C).

Example 184
OCH;
30
I{f CH, 2HCI
N—C—N I‘N
H Z
OH

35 {1) {2~[3-(3-Pyridylmethyl)thiocureido}-4-methoxy-6-tert-
butylphenoxy}methoxymethane and methylamine were treated in



Exanpl e 178 [err] 10 (1) A mxture of
2.45 g of 2-[3-(2-cycl ohexylethyl)-3- :
phenyl ur ei do] - 4- net hoxy-6-tert-butyl phenol, 10.30 g of N

benzyl oxycar bonyl - L-al ani ne, 8.81 g of 1-ethyl-3-(3-

di et hyl am nopr opyl ) car bodi i m de hydroqth;Lde (WsC), 1.06 g of

4-di met hyl am nopyri di ne (DMPA) and 50 ml of DVF was 15 stirred at room
tenperature for 4 hours. Then, a saturated sal i ne sol ution was added
to the m xture Hitl S8He RRREGF @S desgydbed: iacEsammd e H &% A &eewave, {and.

the extract was{2-met®wgshed(anshHirdacheche ) sRAM B ndASE ARG -¥nERELeduced
pressure and the rﬁggdue mgs urified by S|I|cgygel<§olunn 20

chr omat ogr aphy JENPATROXK IR Mgt R, 88t gt Ly Prrduch. ¢ 4 separ at e
1.09 g of O (N-benzyl oxycarbonyl -L-al anyl)-2-[ 3- '
(2-cycl ohexyl et hyl ) wpP I | -4- XY= 6- - : I nol
(Compound A) ( :)0. :@e g?g%éyé%ﬂ% o;ﬁ[tg?.é?ao?é?g égéé%ﬁdod'l?c:%?lte?/lsg?‘ lm:
3325, 1726 cni evatnerapg degoriped in Exapmle’83 (3) to give 2-(2-methyl-
benzyl oxycar bonyl cj—p@lra%uleénﬁﬁ)—mg&%y L@LH&:QG;%?-G—tert-b(u%r}ghggol

phenyl ur ei do] - 4- net hoxy-6-tert-butyl phengl ( ound B

yield: 52 % st :drﬁc?{‘}oﬁitgﬂuﬂ‘?* %g(PPF'ﬁ‘f':’ngg‘%@iQ, 1710 cnferr]). 30
(2) To 40 m of a methanol solution containing 1.70 g of Compound A
obtained in,(1) added 1 m of conc. hydro- chloric acid and 0.75 g
of 10 %palriloadiEt:}Yn%H g‘rebggg( Pd- C) . ockhe m xture was subjected to catalytic
reduction at nornal t enper at ur e {under norn@b,ga§§$%re for 2 hours.
After 35 renoving the catal yst by trati@n, 2he filtrate was

evaporated to dryness under reduce essur ‘—Sﬂmﬂ resi due

H N

{1} A dichloromethane (170 ml} solution containing 2.97 g

of triphosgene was cooled to -78 °C, and a mixture of 5.98
. g of (2-amino-4-methoxy-6-tert-butylphenoxy)methoxymethane,
15 6.97 ml of triethylamine and 80 ml of dichloromethane was
added dropwise to the solution. The temperature of the
mixture was raised to 0 °C, and the solvent was removed

under reduced pressure to give a residue.

20 On the other hand, 170 ml of a THF solution containing 5.00
g of tert-butyl (4S)-l-methyl-2-oxoimidazolidine-4-
carboxylate was cooled to -78 °C, and 2.95 g of potassium
tert-butoxide was added to the solution. After‘raising the
temperature to -3¢0 °C, the mixture was cooled again to -78

25 ‘C, and 80 ml of a THF solution containing the residue
obtained above was gradually poured to the mixture. The
resulting mixture was stirred at the same temperature for
30 minutes, and the reaction mixture was added to a mixed
solution of 150 ml of ethyl acetate, 1.5 ml of acetic acid

30 and 150 ml of a saturated saline solution. The organic
layer was separated and the remaining aqueocus layer was
extracted with ethyl acetate. The organic layer and the
extract were combined. The mixture was washed and dried,



- 67 - was crystallized by adding hexane to give 1.29 g of O (L-

al anyl ) -2-[3-(2-cycl ohexyl et hyl ) - 3- phenyl ur ei do] - 4- net hoxy-

6-tert-butyl phenol (yield: 90 % state: oily product, IR 3420, 1775,
1750, 1675, 1650, 1595 cnierr]) 5 Exanpl e 179

[err] 10 To 75 m of a neth | _solution containing 2.5 g of
Com 15 pound B obtained in Exanple 178 (1) were added 1.5 m of conc.
hydrochloric acid and 1.0 g of 10 % pal | adi um car bon (Pd-C). The

m xture was sudf@ctieel sdveatawgsi remeit tingier redaced @messux@mpelieur e

under normal PLeSSME W rack 11ized Addl ahCTO¥LAG0] N6 GRAAINT Lt DY

filtration, the filtrate was gg&§eva orated to drgness under  reduced
pressure, and ERedive §.43 quetunhd- Ef43=A19%Ped -BSCBYHT Hif HAVE P¥ -gi ve

1. 8g g og aafaozlhyﬁlnamal |zo3i&215€y'§\}mwo/ 1er4hmle);h8xplr®m/él w-eiutiqhv-g- or)
et noxy-6-tert-put e I : / 1 ate; owder PRI r
1730, 1705 5§n[85?‘]“’}/’.‘%%”‘%??%‘?%sa’l’e%}‘ingtzﬁlpm‘\é\?tmg g8int: 1332034

2-[ 3- (2- Cycl ohégyl et hyl ) - 3- phenyl ur ei do] - 4- met hoxy-6-tert- but yl phenol ,
N- benzyl oxycar bonyl gl yci ne and others were 30 treated in the sanme manner

as described in_Exanples 178 and 179 to give the foll ow ng con%ounds.
[err] 35 {2) A mixture of 3.03 g of the product thus obtained, 0.5

ml of conc. hydrochloric acid and 60 ml of methanol was

10 stirred at room temperature for 2 hours. The mixture was
evaporated to dryness under reduced pressure and the
residue was purified by silica gel column chromatography
{solvent; hexane : ethyl acetate = 1 : 1) and recrystal~
lized from isopropyl ether to give 1.49 g of 2-{(4S}-2-oxo-

15 l-methyl-4-tert-butoxycarbonylimidazolidin-3-ylamido]-4-
methoxy-6-tert-butylphenol (yield: 54 %, melting point:

123-124 °C).
Example 186
OCH3
Epzﬂ
.
N—C—N )
H )’ NS CH3
20 OH 0o

A mixture of 624 mg of the product obtained in Example 185
and 6 ml of trifluorcacetic acid was stirred at room
temperature for one hour, and the mixture was evéporated to
dryness under reduced pressure. Toluene was added to the

25 residue and the mixture was again evaporated to dryness
under reduced pressure, and the residue was crystallized
from an isopropyl ether solution to give 258 mg of 2-{(4S}-
2~oxo-1-methyl-4-carboxyimidazolidin-3-ylamido}-4-methoxy-
6-tert-butylphenol (yield: 48 %, melting point: 102-104

30 "C).

Example 187



- 68 - (Exanpl e 180)

O dycyl-2-13-(2- cyclohexylethyl) 3- phenyl ur ei do] - 4-

met hoxy- 6-tert - butyl phenol hydrochlorlde | R 3450, 1778, 1690 1594
cnferr] 5 [err] (meﬂe]BD
2-[1-(§ycyl-3-(2-cyclohexylethyl)-3-pheg%lureldo
met hoxy-6-tert-butyl phenol hydrochlorid | R: 3480 (br), 1699, 1596
cnferr] 15 Exanpl e 182 [err] (1) 2-
[3- Oycl oheptyl -3- (4-di net hy(Ehophenyl ) ureido] -4- 25

met hoxy-6-tert-butyl phenol amid N benzyl oxycarponyl gl yG ne were treated
[li;i in Eﬁhnple 1 (1) to give o-
o C
| p (FHIC%OEIB& yl phenol . 30

in the sane nanner as desc
- 4{me thy

(N-benzyl oxycar bonyl gl y

(4-di met hyl am nophenyl ) » Svg

(2) Triethylamne (0.42 63%5 added to a 6 m of DWW sol ution

contai ni ng”646 ng of the pro t thus obtained, and the m xture was

stirred at roomit empépabylanineer{lidght ml) waswadded wiropdeed tboat héxAl xt ur e,

and the m xtur 3 XET h t was

washed and tﬁﬁ%@%g §a% tﬁgﬁggﬁHgﬁ?gﬁgégggﬁggggﬁ%ndérg gd%?egg%%essure.
butyl- dlmethy151lyl chloride and 100 ml of dimethyl-

formamide (DMF)}. A catalytic amount of 4-dimethyvlamino-

10 pyridine was added to the mixture and the resulting mixture
was stirred for 5 hours. Then, the mixture was diluted
with ethyl acetate. The diluted mixture was washed and
dried, and the solvent was removed under reduced pressure.
To the obtained residue were added 10.6 g of 3-(N-benzyl-

15 oxycarbonylamino)-propionic acid, 7.1 g of l-hydroxybenzo-
triazole and 100 ml of DMF, and under ice-cooling, 10.8 g
of 1,3-dicyclohexylcarbodiimide (DCC) was added to the
mixture. The resulting mixture was stirred at room tem-
perature overnight. The mixture was diluted with ethyl

20 acetate, and insoluble materials were removed from the
mixture by filtration. The filtrate was washed and dried,
and the solvent was removed under reduced pressure. Thé
residue was applied to silica gel column chromatography
(solvent; hexane : ethyl acetate = 4 : 1). The condensed

25 eluate was dissolved in 200 ml of methanol, and 1 g of 10 %
palladium-carbon (PA-C) was added to the solution. The
mixture was subjected to catalytic reduction at normal
temperature under normal pressure for 0.5 houxr. The
catalyst was filtered off, and the filtrate was condensed

30 to give 11.4 g of {2-[bis{2-tert-butyldimethylsilyloxy-
ethyl)amino)carbonylethyllamine (yield: 59 %} as a
colorless oily product.

{2} The product thus obtained was treated in the same
35 manner as described in Example 16 (1) to give {2-{3-[2-
[bis{2-tert-butyldimethylsilyloxyethyl)aminocarbonyl]-



- 69 - To 30 mM of a nethanol solution containing the thus

obt ai ned resi due were added 0.3 ml of conc. hydrochloric acid and 100
ng of 10 % pal | adi um carbon (Pd-C). The m xture was subjected to

catal ytic reduction by using a 5 Parr's reduction apparatus for one hour.
After renoving the catalyst by filtration, the filtrate was evaporated
to dryness under reduced pressure. Eféthyl et her mas added to t he
residue to give 351 ng of 2-[1-glycyl-3-cycloheptyl -

(4- dinethylaniaobhbhwteidqﬂ1mjpedhnsyh©xgeib{huuylbh5ybphémethdxymethane

di hydrochl ori d 0 ry (Wigel@5100. %14R 0 .(b1y, 1711, 1607, 1511
cnferr]). qu%%ﬁbrgpf%3&Re 3140 %3487 540 y[err] 20 (1)
A 10 % sodi um hydr oxi de aqueous solution (8.8 m) was added to 2.16 g

of 3-am nonet hXberi‘@iaﬂﬁinﬁéae@oTﬂztgozﬁﬂ oPf3.196 @ablzoahdi prbakete wass added

at T oom tenper 2PRPERet ath SORT 8, FoF i added: Somingt 3 B Galriemy |

chloro- 25 car:bnnaimmwslm(téadaduopﬂmmrtmﬁ Ha wsriter, eaad dchdaninasitd -
I ng mxture wag, ?tgéifge@ta{t[]g:%%ttﬁurgéﬁééﬁﬁe Q- 3ne F8g£w  JHE ¢ r vas

added to the m xturé, and m X extrac acet at e.
The extract wasemayeddinder redugefedresgitre ok Gthat amgat@m@hdm@er

reduced pressukg. tﬁe ré@lédlfﬁ ohhal pedehesiwhie we@m%aaaﬁladdﬁla@ %&i then
2- am no- 4- met h OX¥ -tert- butg heno'% met hane and of

t ol uene. At?Per tREf FEXYTRE (978 FERPURE wRfe rﬁ?d“ﬁﬁg PR&gfepre- 'Vﬁi added to
the m xture angeshéual wdsirmnidd edxbyast kikaniddl coluahhyhracst@mmphihe

extract vas wasiagd,and, i fikorddh {MiedRandPl YN, WIS LhegBYED Wike'y pduced

pressure.
{2-(3-(2-{bis(2~-hydroxyethyl)aminocarbonyllethyl]lureido]-4-

methoxy-6-tert-butylphenoxylmethoxymethane {yield: 44 %. IR

15 (KBr}): 3407, 1676, 1614
cm-1y .

{4) A mixture of 843 mg of the product thus obtained, 0.5
ml of conc¢. hydrochloric acid and 10 ml of methanol was

20 stirred at room temperature for ome hour. Methanol was
removed under reduced pressure, ethyl acetate was added to
the residue and the mixture was washed and dried. The
solvent was removed under reduced pressure and the residue
was purified by silica gel column chromatography {(solvent;

25 chloroform : methanol = 9 : 1) to give 385 mg of 2-{3-([2-
{bis{2-hydroxyethyl)aminocarbonyl]ethyllureido}-4-methoxy-
6-tert-butylphenol (yield: 51 %, IR {(film}: 3344, 1615
cm-1) .

30 Example 188
OCH,;

35
OH



was purified by silica gel colum chromatography (solvent;

- 70 - ethyl acetate) and recrystallized froma m xed sol ution of

i sopropyl ether and ethyl acetate to give 3.85 g of {2-]3-

(3-pyridyl methyl) thioureido]-4-nmethoxy-6-tert-butyl phen-

oxy} met hoxynmet hane (yield: 49 % nelting_point: 137-138 5 [err]C).

(2) A mxture of 2.5 g of the product Thu$ ©btained, 50 mni of 14.5 %
anmoni a- net hanol solution and 2.5 g of copper sul f at e pent ahydrate was
vigorously stitted @&- Aﬁinpeapmétm@xyésJﬂbrdmmumylphéﬂsmyuhé&bdnymﬁﬂhah@ wer e

removed from t&?oéﬂéﬁe“g.ud L-p9¥nvi%%a([arg:.rto@netlﬁpgaggEEEC %urm 22 ensing 4 he

filtrate, the resi due was purl (¥ ? romat’ogr aphy
(sol vent; chl of®f ofafie mMerRgRoRS dgscrijeq drngiBrample1lf oF) to give {2-

(2-13-(3-pyri dyj-rrpnfBM—guax@tﬁbﬂﬁaﬂbd@lh@%m@ntﬁbhhpmMfemé@] 4-methox

phenoxy} net .. 8 W neltl p0|nt 103-1 [err
(3) After qhqﬁ¥&¥8ﬁ3n8¥y €pr oduct thus obtalned 3
m of conc. hydrochlorlc acid and 35 n1 of 20 nethanol at roon1tenperature

for 2 hours, tbf)”‘ %T?e@@ﬁxed sg q&atggftgo §S§h$ g_ cﬁgu 8Fut|on

pressure. The resi |ze rom an et
The cryst a?%t%é?%iff @rﬁh@ﬁ @é@%mm IhOZ‘@@Yﬂm#ﬁaanﬁx@%i I'SbIth iT6F was of

et hyl acet at e grsheiihanalagks Gi'édﬁﬂﬂ-s@(’a it ugel 35(3:2281 of methanol
?zrg?élng %%sgidln%klﬁgge é§§¥@§_tert buty%BrtReﬁxﬁﬁiaé;h dzgpghgrlde
[err] 30 hour. After cooling, water was added and the mixture was
extracted with dichloromethane. The extract was washed and
dried. The solvent was removed under reduced pressure and
the residue was purified by silica gel column chromato-

15 graphy (solvent; ethyl acetate) to give 3.674 g of {2-[3-
({1S)-1-hydroxymethyl-2-phenylethyliureido] -4-methoxy-6-
tert-butylphenoxy}methoxymethane (yield: 98 %, IR: 3350,

1650, 1551 cm-l),

20 (3) The product thus obtained was treated in the same
manner as described in Example 16 (2) to give 2-[3-((1S)-1-
hydroxymethyl-2-phenylethyl)ureido] -4-methoxy-6-tert- '
butylphenol {IR: 3356, 1645, 1558 cm~1).

25 Example 189
OCH3

-2HCl
/—\
O
OH

To a mixture of 680 mg of 2-{[4-(4-nitrophenyl)piperazin-1-
yllcarbonylamino}-4-methoxy-6-tert-butylphenol hydrochlor-
ide, 30 ml of methanol and 30 ml of dioxane was added 100
30 mg of 10 % palladium-carbon (Pd-C}). The mixture was sub-
jected to catalytic reduction for 4 hours by using a Parr's
reduction apparatus. After removing the catalyst by
filtration, the filtrate was condensed. The residue was



35 (1) {2-[3-(3-Pyridylnethyl)thioureido]-4-nethoxy-6-tert-

but yl phenoxy} net hoxynet hane and net hyl am ne were treated in

- 71 - t he sane manner as described in Exanple 183 (2) to give (2-

[ 2- met hyl - 3- (3- pyri dyl net hyl ) guani di no] - 4- net hoxy-6-tert-

but yl phenoxy} met hoxynet hane as oily prody ét 5 (2) The product thus
obtai ned was treated in the same mann as described in Exanple 183 (3)
to give 2-[2-nethyl -

3- (3- pyri dyl me@hyeohrethiin A8 md- abt dbslyl ramathapgt yppAeasdter adding 1

di hydrochl ori dg (8Bl 41 NG, Qigeh: cﬂxﬁgri@é—ciﬁf){ah@ soluéQon,EX@H@h@lﬁéﬁce

[err] &élg A qﬁﬁhlo nethane %F‘gﬁgl ut|o contalqéng 2.97 ¢
of triphosgene® oot 28 pEFHY %icﬁﬁiturg Bf 55 g of
(2- am no- 4- net hbxyube tvrd dvapplrpbedory ) detiueey nptbaneeddded o sstiredfto

LT STAC S90S, ool a1 ARG 3 s 00E8h S P Ol L

sol ution. enperat ur of “t
sol vent was rewéﬁﬁéno} 4 meddoxye otedt pretsinhencd é#hﬁdao¢bh¢tkﬂﬁ as 20 n
the other handgedd@-m of a THF solution containing 5.00 g of
tert-butyl (4S§ 1- net hyl - 2- oxoi m dazol i di ne- 4- car boxyl ate was cool ed
to -78 C, and 2.95 g of potassium tert-but oxi de was added to the
solution. AftekampiéiTap the tenperature to -30 [err]C, the m xture was
cool ed agaj o to -78 OCH, O
O I\/\
bP—C-N' CO,CH;
OH

15
To a mixed solution comprising 1 g of 2-[3-{({1S)-5-benzyl-
oxycarbonylamino-l-methoxycarbonylpentyl)ureido] -4-methoxy-
6-tert-butylphencl and 30 ml of methanol were added 0.5 ml
of conc. hydrochloric acid and 200 mg of 10 % palladium-

20 carbon {P3d-C). The mixture was subjected to catalytic
reduction at normal temperature under normal pressure for
one hour. After removing the catalyst, the filtrate was
condensed. Hexane was added to the residue to give 685 mg
of 2~[3-((1S})-5-amino-l-methoxycarbonylpentyl)ureido]-4-

25 methoxy-6-tert-butylphenol hydrochloride (yield: 85 %,
state: yellow powder, IR: 3300 (br), 1725, 1650, 1560
cm-1y .

Example 191

30 OCH;

- HC

i
?{-C—ﬂq
NH

4N hydrogen chloride-dioxane solution (15 ml) was added to

OH
35

1.50 g of 2-{3-(1-tert-butoxycarbonylpiperidin-4-yl)methyl-



25 [err]C, and 80 m of a THF solution containing the residue obt ai ned
above was gradually poured to the m xture. The resulting mxture was
stirred at the sanme tenperature for 30 mnutes, and the reaction

m xture was added to a m xed solution of 150 m of ethyl acetate, 1.5
m of acetic acid 30 and 150 ml of a saﬁzrated saline solution. The
organi c | ayer was separated and the mai ni ng aqueous | ayer was
extracted with ethyl acetate. The organic |ayer and the extract were
conbi ned. The ¥Fphemdnsidviashido hrdrlrtiterky-6-tert-butylphenol, and the

- 712 - ang; $he- & Qla4CRE 1 WRSa T £IOVESh WikRlerbRAYECELPI 2SS . THEen,

residue was recrystallized froman isopropyl ether solution to give
8.43 g of [2-[FES)MIXGKE. VafePHIPOTRERY (L firgRpss under reduced pres=
car bonyl i m dazehie¢liandBtHeaied dud -wRs hadryatdadntizbat ftemSan ethanol

phenoxy} methox hane ield ~72.9% nelt] int: 133- err]C.

(2) A nixt&?e %%Tﬁf §£%P§¥%eop$%%ﬂﬁn° i%ﬁy%ﬁagéPﬁgﬁfl%%gﬁgkhy%ﬁ~h6f conc.
hydrochl ori c aphenslimeB§lmredfio et teeidioas -tertsbiurykphenol domirioenper at ur e
for 2 hours. dBfolidd Uaetas 69 1 SVAPN ALY 10" YDESEo4INGEr. reduced
pressure and the residue was purified by silica gel colum -

chr omat ogr aphy (saolvent; hexane : ethyl acetate = 1 : 1) and recrstal-
lized fromisoff e di¥ter to give 1.49 g of 2-[(4S)-2-o0xo- 15

1- met hyl - 4t er t - but oxycar bonyl i Bd&zol i di n- 3-yl ani dol - 4-

met hoxy-6-tert-butyl phenol (yielid: 54 % neltipﬁlpoint: 123-124

[err] O). Exanpl e 186 8) ‘ [err] 20 A

m xture of 624 ng of the prod 'n&? i.n npl e 185 and 6 m of
Mok 1y NH, |
15

trifluoroacetic acid was st
2~{3-{4-tert-Butoxycarbonylaminocyclohexyl)-3-phenylmethyl~

ureido}-4-methoxy-6-tert-butylphenol was treated in the

same manner as described in Example 191 to give 2-[3-(4-

aminocyclohexyl)-3-phenylmethylureido}-4-methoxy-6-tert-~
20 butylphenol hydrochloride (IR: 3400, 1626 cm™1).

Example 193
OCH;
- HCI
’ O
N—C—N
H
OH
NH,

30
2-[{3~{4-tert-Butoxycarbonylaminophenyl}-3-cycloheptyl-
ureido] -4-methoxy-6-tert-butylphenol was treated in the
same manner as described in Example 191 to give 2-[3-{4-
aminophenyl)-3-cycloheptylureido] -4-methoxy-6-tert-butyl-
35 phenol hydrochloride {melting point: 156-157 °"C).

Example 194



tenperature for one hour, and the m xture was evaporated to dryness.
under reduced pressure. Toluene was added to the 25 residue and the

m xture was agai n evaporated to dryness under reduced pressure, and the
resi due was crystallized froman isopropyl ether solution to give 258
ng of 2-[(49)-

2- 0X0- 1- et hyl - 4- car boxyi m dazol i di n- 3”y7%ﬁ1do] 4- met hoxy-

6-tert-butyl phenol (yield: 48 % nelting point: 102-104 30 'CQ).

Exanpl e 187 - 73 - Jerr] 5

(1) Triethylamne (13.3 nml) was %gged dropwi se to a m x- ture of 5 g of
bi s(2- hydroxyet hyl )am ne, 14.3 § tert- butyl -di nethyl silyl chloride
and 100 m of dinethyl - forgam de (DVF). 2AM@ht al ytic anount of

4-di met hyl ami no- 10 pyri di nefwaNyaddedQt o the m xture and the resulting -
m xture was stirred fo 5hours 'hen, .the m xture was diluted Wi th
et hyl acetéte The dil ut ed xd spe N dried, and the

sol vent was renoved under reducg gipressure t he obt ai ned residue
wer e added 10.6 g of 3-(N—benzy'- oxyca am no)-propionic acid, 7.1
g of 1-hydroxybenzo- triazole and 100 of) DMF, and under ice-cooling,
10.8 ¢ of 1, 3-di cycl ohexyl carbodi i m de was added to the

m xture. The resulting m xture was stirred at roomtem perat ure

over ni ght. The was_dij | ut ed mnth ethyl 20 acetate, and insoluble
materi al s \er T e% o FoRnt ey carb QHX%P&Pérb9l$T4T¥%R¢§h¥1)Tﬁe(ﬁrltrate was
washed and dr|§xr1dylmeah§ltMEEfﬂﬂhﬂmﬂmem&%xyeBDueﬂt#ﬁukylgﬁgﬁégedagressure

The resi dL@ MRS i i el
(sol vent; hexane : d@ﬁB L e%é@ 4%%rg nn%ﬁ% éaﬁetﬂas
di ssol ved |r1:HKYQﬂ2‘dﬁ &éthb@@ﬁldx%mﬁthYQ)cﬁ 1@ Qwrldylmethyl)ureldo] 4-
methoxy-é-tert-butylphenol dihydrochloride (IR: 3418, 1630,
15 1530, 1471 cmi),

Example 195 OCH; -

i
b0

(1} (2-Amino-4-methoxy-6-tert-butylphenoxy)methoxymethane,
N-phenyl-N-(4-benzyloxycarbonylaminocyclohexyl)amine and

25 triphosgene were treated in the same manner as described in
Example 53 to give {2-{3-phenyl-3-(4-benzyloxycarbonyl-
aminocyclohexyl)ureido] -4-methoxy-6-tert-butylphenoxy}-
methoxymethane (melting point: 145-154 °C).

30 {(2) To a mixed sclution comprising 2.192 g of the product
thus obtained and 300 ml of methanol was added 1 g of 10 %
palladium-carbon {(Pd-C). The mixture was subjected to
catalytic reduction at normal temperature under normal
pressure for 3 hours. After removing the catalyst by

35 filtration, the filtrate was condensed to give {2-[3-
phenyl—3—{4-aminocyclohexyl)ureido]-4—methoxy—6—tert~



pal | adi um carbon (Pd-C) was added to the solution. The m xture was
subjected to catalytic reduction at nornal t enper at ure under nor mal
pressure for 0.5 hour. The catalyst was filtered off, and the filtrate
was condensed 30 to give 11.4 g of (2-[bis(2-tert-butyldinethylsilyloxy-
et hyl )am no] car bonyl ethyl }am ne (yield: 59 %9 as a colorless oily

pr oduct . (2) The product thus obtaifd was treated in the same 35
manner as described in Exanple 16 (1) to give (2-[3-]2-

[bis(2-tert- butwﬂjxmtémpb@i}fnythﬁﬁéwa)m(meaaboagls},— IR: 3400, 1667,

- 74 - eth % | fgogb nethoxy-6-tert-buty|phenoxy)nethoxynethane
(yield: 71 % :% 6 1648 cnferr]). (3) To a m xed solution
of 3.196 g of the product thus 5 obtained and 50 m of THF was added 14
of a THF sol utigf) The PRbALBE NG Siitdialud %@”@Qé%ﬁfiﬁ‘@ﬂed%aménd the -

m xture was stirred at roon1te erature gne hour. THF

renoved undér rERRR{I 3% EESEFEPSAH t%m%}(,eelsat WakO R 2- [3'95*3{11133‘

resi due. The m xt (4-enascyesbreéxahrulidad, -4amthbep-40cedtthawgliviehonas
renoved under e ur, Th esi.du S fi by _silica ge
col um chr omat o o éﬁﬁéﬁﬂ% Q%% 6§tat E% qu%f%?h1§3%§thf%§% faéo € iio gi ve
0.926 g of {2-[3-[2-[Dbis(2- hydroxyethyl)anlnocarbonyl]ethyl]ureldo]-4-
met hoxy- 6-t ert - B Rhenexytgesboxynet hane (yield: 44 % IR 15 (KBr):

3407, 1676, 1614 cnjerr]). (4) A mxture of 843 ng of the product
t hus obtalﬂéh 0.5 m of conc. hydrochloric acid and 10 m of nethanol
was 20 stirredTné ¢¢nre§paﬁnengtﬂt&zﬂxﬁg(matémaams abethesededvds the renpved

under reduced p %a n%t gél d%%ézt'fﬁedv%s |¥t vva‘éﬁ?e?m?/‘w% g: gllégdand t he

m xt ure was mas uced
pressure and théxamle:mé'-o giveatheueonnmmidsy asi shown g ’i‘ﬁhltﬁnﬁll
chr omat ogr aphy (sol vent;



25 chloroform: nmethanol = 9 : '1) to
[ bi s(2-hydroxyet hyl)am nocar bonyl]eth
6-tert-butyl phenol (yield: 51 % IR ( m: 3344, 1615 cnjerr]). 30
Exanpl e 188 35

- 75 - (1) (2-Am no-4-nethoxy-6-tert-butyl phenoxy) nethoxynet hane,
phosgene and L-phenyl al ani ne net hyl estetfviere treated in t he sane
manner as described in Exanple 16 (1) to give {2-

[ 3- ((1S)- 1- net hoxycar bonyl - 2- phenyl et hgkbleet4lo] - 4- met hoxy- 5
6-tert-butyl phenoxy} net hoxynet hane. (2) To a refluxed solution of

ve 385 ng of 2-{3-[2-

gi
| T urei do}-4- et hoxy-
il
rr

y
f
e

4.00 g of the pTUdUCT-ThUS—‘_-—Tﬁﬂ1i;ﬁﬁﬁ“ﬁ5T_ﬂg_Uf—SUdFUWTUUTUhYUTTdE and
48 m of THF was gradual | y adde %mwwse a mxture of 7.2 m of
met hanol 10 apd 8 ml of THF. The phxture was further refluxed for dne -
hour. After co¢ling, water was ador Md t heDQnikt ure was extractgd with
di chl oronet hang¢. The extract wag§ Wa éggfﬁ_bpg ised. The sol vent wds
renoved under jeduced pressure gxd th r%sidu was purified by siflica
gel colum chr¢mato- 15 graphy (sol vent; ethyl acetate) to give 3.674 g of
{2-]3- ((1%) -1- hydr oxynet hyl - 2- fREhy| et hyi ) ur ei do] - 4- met hoxy-6- | -
tert-butyl phengxy} nmet hoxylnet hane (yiegd: 98 % IR 3§@q¥el iq?l %Qnt1551
cnerr]). 20| EXpmpTRe |product thus [obt ai ned was trilea de5 Ssare
manner as desclibed in Fxdanple 16 (ZIMNORQive 2-[3-((J1S)-1- '
3 . Powder
196 —N N HC IR: 3264,1655,
# o 1610,1559 (cm-1)
I\ H Powdexr
197 —N NP IR: 3356,1629
—/ {cm~1)
N N;-ZHCI vo-05
198 H’\E /l -
N° CHy
199 ~N N_<;q} 137-140
73
200 —N N -2l 174-176
j \
OH
—N Xy +«HCI
201 O 150-152
CH,
VA
202 ~N N NH, Dihydrochloride
N/
VAR
203 —N N/\©\ _ Dihydrochloride
NH,




hydroxynethyl-2-pheny|éthyl)ureido]-4-nethoxy-6-tert- but yl phenol (IR

3356, 1645, 1558 cnferr]). 25 Exanple 189 [err]
To a mixture of 680 ng of 2-([4-(4-nitrophenyl)pi perazin-1-
yl ] car bonyl am no} - 4- net hoxy- 6-tert-butyl phenol hydrochl or- ide, 30 m
of methanol and 30 ml of di oxane was added 100 30 ng of 10 %
pal | adi um carbon (Pd-C). The m xture wad s ab- jected to catalytic
reduction for 4 hours by using a Parr's reducti on apparatus. After
removi ng the catal yst by filtra&sbde, 2ehéctntdriate was condensed. The
resi due was : - 76 - di ssolved in
10 M of dichl ofomethane, and—after dmr mg— T m—of—4N—tydrogen
chl ori de-di oxang solution, the m xtufe was treated with an activatjed
charcoal. The tfeated m xture wag evaporated to dryness under redgced
pressure to 5 pive 210 ng of 2-([ Z3am ngphényl ) pi perazi n-1-yl ] car pon-
yl am no} - 4- met hpxy- 6-tert-butylph Liwedr ofRkde as powder .
Exanpl e 190 10 15 To a m xed sol ¢gtion
conprising 1 g pf 2-[3-((1S)-5-benzy
R’ : Melting point
Example __,Iiz_Rs {°C), etc.
NH,
204 I\ /\/@ Dihydrochloride
—N N
N/
N(CH3),
I\
205 —N N Dihydrochloride
N/
206 — i i
N \ b; Dihydrochloride
N\
—N N N . :
207 s - Dihydrochloride
N .
N X
208 - i i
l e Dihydrochloride
@
209 I\ Dihydrochloride
—N N
/
210 N WNE; Dihydrochloride
—/
~
211 —N/ \N N\ _ NH Dihydrochloride
v/




oxycar bonyl am no- 1- net hoxycar bonyl pentyl ) ur ei do] - 4- met hoxy-

6-tert-butyl phenol and 30 m of nethanol were added 0.5 i of conc.
hydrochl oric acid and 200 ng of 10 % pal | adium 20 carbon (Pd-C). The

m xture was subjected to catalytic reduction at normal tenperature
under normal pressure for one hour. After renoving the catal yst, the
filtrate was condensed. Hexane was &ddéd to the residue to gi ve 685 ng
of 2-[3-((1S)-5-am no-I-nethoxycarbonyl pentyl)ureido]-4- 25

met hoxy-6-tert-butyl phenol hydrocliabliede4s(ycehied. )85 % state: yell ow
powder, IR 3300 (br), 1725, 1650, 1560 cnjerr]). Exanpl e 191 30
[err] 35 ge-diroxame—sotutd t* added

to 1.50 g pf 2-[3-(1-tert-butox
- 77 - 3- phenyl net hyl ur ei do] -
m xture was stjrred at roomtenper
was evaporated| to dryness under
recrystallized| froman et hanol
2-[ 3- (4- pi peri dyl nmet hyl ) - 3-

et hoxy- 6-tert-butyl phenol, and §
3 for @ IOUrs. Then, the mi
esh I qure and the resid
NSRS

rve 0.912 g of

phenyl met hyl ur i do] - 4- met hoxy- 6-t ert OBut vl phenol _hydr o- chl ori de
(yield: 69 % pelting poiint: 195-196 g%rr]C). Exanpl.e.192 10
[err] Example % rl.:@%l?lgig p%lnt:
— &
212 N . \ NH Dihydrochloride
N/
NH,
7\
213 —N N Trihydrochloride
NH,
9
214 N ?:.(N Trihydrochloride
'\ / /,

215 —1} D—N > Hydrochloride
216 —ND——@—NH?_ Hydrochloride

[“"‘\
217 — NVN—Q— NH, Dihydrochloride

N .
218 — VN.@-NHz Dihydrochloride

H
219 ___ﬁz\,N—@—NHZ Dihydrochloride




15 2-[3-(4-tert-Butoxycarbonyl am nocycl ohexyl) - 3- phenyl net hyl -

ur ei doj - 4- net hoxy-6-tert-butyl phenol was treated in the sane nmanner as
described in Exanple 191 to give 2-[3-(4-

am nocycl ohexyl ) - 3- phenyl net hyl ur ei do] - 4- net hoxy-6-tert- 20 butyl phenol
hydrochl oride (IR 3400, 1626 cn{err]) Exanpl e 193

[err] 30 83 -

2-[ 3- (4-tert-ButoxycarbonyIan1nophenyl)-S-cycIoheptyI-

urei do] - 4- met hoxy- 6-tert-butyl phengabdas2tr eapeeiin the sane manner as
described in Exanple 191 to glve 2-[3-(4- am nophenyl)
-3-cycl oheptyl u o
(el ting point:} 156- 157 [err] C). anple 194
- 78 - [err] 5
O RS
N 1c‘: gz RS
H
OH
RS Melting point
Example -—-I!J—'Rs (*C), etc.
H | |
220 _ﬁ/\/ \/\NHZ Dihydrochloride
7
| -HC 194-196
221 __H N NH, {decomposed)
Powder
222 Y ) B IR:3303, 1673,
N "NH, 1625,1552 (cm1)
— Xy .
223 II\{I/\O\ RA 163-166
N~ "CH;
—N ~a
224 H 1 148-150
O0” N "CH
g 3
I
225 —N l\ﬁ'CH3 176-177
H =
> Powder
226 N - amcy IR: 3400,1642,
PN 1471 (em™1)
P
N-/\/O’Nﬂz
227 b . Hel 165-168




10 2-[3-(1-tert-Butoxycarbonyl pi peridin-4-yl methyl)-3-(3-

pyri dyl met hyl ) ur ei do] - 4- met hoxy-6-tert-butyl phenol
same nmanner as described in Exanple 191 to

gi ve

was

2-[ 3- (4-pi peridyl nmet hyl ) - 3-(3-pyridyl met hyl ) urei do] - 4-

met hoxy-6-tert-butyl phenol
Exanpl e 195

cnjerr]).

[err]

(2-Anino-4-nethoxy-6-tert-buty|phenoxy)nethoxynethane,

N- phenyl

- N (4- benzyl oxycar bonyl am Tedelyec |12dhdxphydn) ne and 25
were treated in the same manner as described in

treated in the

dlhydrochlorlde (IR 3418, 1630, 15 1530, 1471
(1)

tri phosgene
Exampl e 53 to give

{2-] 3- phenyl

- 3t#A=ernzytoxycarbonyt—=

aninocyclohexyl)ureido]-4-nethoxy-6-t.?k‘butylphenoxy} nmet hoxyngt hane
(rmelting point] 145-154 Q). 30 ( To a nlxed sol ution conprising 2.192
g of the produgt t hus obt ai ned 300 nﬂ)oﬂ.nethanol was added 3 g of
10 % pal | agi um car bon (Pd-C) ] __iw%ﬁ éldbj ected to
catal ytic redu¢tion at normal tenrgera re_ﬁ pressure flor 3
hours. After ré¢noving the catalyst byt 35 filtration, the filtrate wgs
condensed to give {2-[3- OH
phenyl - 3- (4- am|{nocycl ohexyl ) ur ei do] - 43net hoxy-6-tert -
- 79 - but y Epaendfy et hoxynet hdne gyield: 98 % I%?l%?ﬁbe?i€§7
1594, 1519 cni ¢rr]) é—bﬁ-R
228 \[::[TT] Hydrochloride
N
)3
T
NH . .
229 LT::W Dihydrochloride
NH
=N
paY | |
230 Dihydrochloride
~ i
x N
231 N\ Hydrochloridé
HN.»
N =
HN_ N . .
232 "\/ Dihydrochloride
HN\9N .
H,N
233 SN Dihydrochloride
—N N
\/
NH,
234 }{ }q DPihydrochloride
—/
235 N—@—N(CH) Dihydrochloride
ihydrochlori
L 3j2




(3) The product thus' obt ai ned was tre.at ed in the sane 5 manner as
described in Exanple 53 (2) to give 2-[3-phenyl -

3- (4- am nocycl ohexyl ) ur ei do] - 4- met hoxy- 6-tert-butyl phenol hydr ochl ori de
(state: powder, IR 3390, 1636, 1520 cnferr]). Exanpl es 196 to 256 10
The corresponding starting materials are treated in the same manner as
described in any of the above-nentioned 85 -Exanples to give the conpounds
as shown in Table 24. - 80 -
Tabl e 24 [err]rable 24 {contd.) Rlerr]
Mel ting point Exanple ([err]CQ), etc.
[err] —Powtter———196 R
3264, 1655, 1610, 155 }(1&7{ err])
Powder 197 [err] | R 3356, 1629
(cnierr]) 108 [err]ﬁ 1|25
N—C—N—R®
H
OH
S . .
Example }? Mel‘tz.ng point
—N—R?$ ("C), ete.
236 -—N‘ ‘N_O_OH Hydrochloride
_/ _
VAR
237 —N N Hydrochloride
./
\ NH
238 —N N Dihydrochloride
\——4 NH;
I T\
239 —N N"@—N NH Trihydrochloride
N N@—N O
240 ( ' ; Dihydrochloride




[err] 199 : 137-140 200

[err] 174-176 [err] 201

150- 152 202 [err] 2 Di hydrochl ori de 203
[err] D hydrochl ori de [err]

- 81 - Tabl e 24 (contd.g [err]

[err] Mel ting point Exanpl e 86 -

([err]CQ). etc. 204 Di hydrochl ori de

Table 24 (contd.)

OMe
RS
oy
I}zz—c—N—R
OH
Example -p4 "I,V"RS Melting point

{"C), etc.

—N

RS
. \ J
[ J
241 -CH3 N Dihydrochloride
| =

=

242 - CHz'@ g | Dihydrochloride

Table 24 {contd.)

5
OMe
RS
I
N—C—N—R
H
OH
3 :
Example 111 Mel.ting point
—N—RS (*C), etc.
243 —N N—@-NHCH Dihydrochloride
s s
NHCH4
244 —N N Dihydrochloride
/




[err]

D hydrochl ori de
Di hydrochl ori de
Di hydrochl ori de
211

- 82 -

[err] 205

207 [err]
209
210 [err] Di hydrochl ori de
[err] D hydrocl] ori de
Tabl e 24 (corftd.) [err]
Table 24 {contd.)
OMe
RS
ny .
?{—C—d@-R
OH
b . .
Example }l{ ] Me(l'tél)ng e;;c;lnt
—N—R ‘ )
NHCH,
245 N/_\N Dihydrochloride
N/
N(CHs),
246 Dihydrochloride
—N N
N(CH3),
247 A\ Dihydrochloride
-N N
/
NH,
248 —-N‘ - Dihydrochloride
4
N\
249 —N N/\©'§<CH3)2 Dihydrochloride
I\ .
250 ‘-N\__/N/\@ Dihydrochloride
N(CH3),
NH,
251 N/'—\ A~ Dihydrochloride
- N
N/
H . -
252 -—N/\/N N{CH;), Dihydrochloride
H




[err]

Mel ting point Exanple

([err]Q). etc. 212 D hydrochl ori de
[err] [err] 213
Tri hydrochl ori de NH2 214
Tri hydrochl ori de 215 Jerr]
Hydr ochl ori de 216 [err} 88 - Hydr ochl ori de 217
[err] Di hydrochl ori de 218 [err]
[err] Di hydr ochl ori de 219%rable 24 {contfiefr]
D hydrochl ori de :
OMe
RS
N—C N—RE
H
OH
Example %5 Melting point
—N—RS {("C), etc.
H N= .
253 —NNN@NHZ Dihydrochloride
H
™
254 N HN Dihydrochloride
__N/\/\ \
W
255 I X Dihydrochloride
HN
256 Dihydrochloride
I
N
Example 257
5 OCH;
CH;0
’ i
CH;30 H H
OH
10 {2-amino-4,5,6-trimethoxyphenoxy)methoxymethane was treated

in the same manner as described in Example 1 to give 2-(3-
phenylureido)-4,5, 6-trimethoxyphenol {melting point: 123-
125 °C).



. 83 - Tabl e 24 (contd.) lLerr]

[err] [err] Mel ting point Exanple
([err]CQ, etc. [err] 220

Di hydrochl ori de 221 [err] 194- 196
(deconposed) : Powder 222

| R 3303, 1673, - 8Perr] 1625, 1552 (cnierr])
[err] 223 ' 163- 166

N CH3 22%keference exanfredrer J1 148- 150 225
[err] 176-177

(1) p-Anisidine (257 g) was dissolved in 514 ml of conc.
hydrochloric acid, and under ice-cooling, 1530 ml of an
5 aqueous solution containing 158 g of sodium nitrite was

added dropwise to the solution. This mixture was added
dropwise under ice-cooling to 3000 ml of an agueous
solution containing 356 g of 4-methoxy-2-tert-butylphenol
and 416 g of sodium hydroxide. The resulting mixture was

10 stirred at the same temperature for 15 minutes. Conc.
hydrochloric acid (about 400 ml)} was added dropwise to the
reaction mixture to adjust pH of the mixture to 3, and the
precipitated crystals were collected by filtration. The
crystals were washed and dried, and recrystallized from a

15 mixed solution of chloroform and ethanol to give 400 g of
2-(4-methoxyphenylazo)-4-methoxy-6-tert-butylphenol (yield:
64 %, melting point: 125-127 °C, IR: 1600 cm™1l).

{2} To a suspension of 63 g of 62.5 % sodium hydride and
20 2500 ml of dimethylformamide (DMF) was added dropwise under
ice-cooling 3000 ml of a tetrahydrofuran (THF) solution
containing 472 g of 2—(4amethoxyphenylazo)—4-methoxy—6;
tert-butylphenol. After elevating the temperature to room
temperature, the mixture was ice-cooled again, and 133 g of
25 methoxymethyl chloride was added dropwise. After stirring
at room temperature for 2 hours, 300 ml of an agqueous
saturated ammonium chloride solution was gradually added
dropwise to the mixture. THF was removed under reduced
pressure, and a saturated saline solution was added to the
30 residue. The mixture was extracted with ethyl acetate.
The extract was washed and dried, and the solvent was
removed under reduced pressure. The precipitated crystals
were recrystallized from a mixed solution of hexane and
ethyl acetate to give 520 g of [2-(4-methoxyphenylazo)-4-
35 methoxy-6-tert-butylphenoxylmethoxymethane (yield: 97 %,
melting point: 102-103 'C, IR: 1610 cm1).



[err] Powder . 226 ' ' [err]
| R 3400, 1642, 1471 (cnferr]) 227

165- 168 - 84 Tabl e 24
(contd.) [err] [err]

Mel ting point Exanple _ _ ([err]CQ), etc.

228 fydPochl ori de 229

Di hydrochl ori de [err] . 230
Di hydrochl ori dg3) To 1200 ml of a methanol solution contaiaing 130 g of

the product thus obtained was added 3 g of 10 % palladium-
carbon (Pd-C). The mixture was subjected to catalytic
reduction at room temperature for 30 minutes by using a

5 Parr's reduction apparatus. After removing the catalyst by
filtration, the filtrate was evaporated to dryness under
reduced pressure. The obtained residue was evaporated
under reduced pressure to give 109 g of (2-amino-4-methoxy-
6-tert-butylphenoxy)methoxymethane (yield: 91 %, boiling

10 point: 125-130 'C (1 mmHg), IR: 3480, 3390, 1630, 1600
em~1) . '

Reference example 2

15 (1} To a mixed solution comprising 8.6 g of 2,4-dimethoxy-
phenol and 80 ml of carbon disulfide (CS;) was added drop-
wise 2.86 ml of bromine at 10 to 15 °C. After stirring the
mixture at room temperature for one hour, water was added
to-the reaction mixture and the reaction mixture was

20 extracted with diethyl ether. The extract was washed and
dried, and the solvent was removed under reduced pressure.
Hexane was added to the obtained residue and the preciéi—
tated crystals were collected by filtration to give 12.0 g
of 3-bromo-4,6-dimethoxyphenol (yield: 92 %, melting point:

25 78-80 °C).

{2) A mixed solution of 12 g of the product thus obtained
and 20 ml of dimethylformamide (DMF} was added dropwise to
a suspension of 100 ml of DMF containing 2.5 g of 60 %

30 sodium hydride under ice-cooling. After stirring the
mixture at room temperature for 30 minutes, 4.7 ml of
methoxymethyl chloride was added dropwise to the mixture
and the resulting mixture was stirred at room temperature
for 17 hours. DMF was removed from the reaction mixture

35 and water was added to the residue. The mixture was



231 - Hydr ochl ori de 232

[err] D hydrochl ori de [err]

[err] 233 Di hydrochl ori de [err]

[err] 234 Di hydrochl ori de 23 5 [err]

D hydrochl ori de _ g1 - 85 - Tabl e
24 (contd.) [err] Exanpl e [err]
Mel ti ng point ([err]CQ, etc. 236 [err]

Hydrochl ori de extracted with diethyl ether. The extract was wasnad and
dried, and the solvent was removed under reduced pressure.
The residue was applied to silica gel column chromatography
{solvent; hexane : ethyl acetate = 4 : 1) to give 14 g of
5 {3-bromo-4, 6-dimethoxyphenoxy)methoxymethane as oily
product.

{3} A tetrahydrofuran (THF} solution (100 ml) of the oily'
product thus obtained was cooled to -78 °C, 24.2 ml of 2.5M
10 n-butyl lithium-hexane solution was added to the solution
and the mixture was stirred at the same temperature for 45
minutes. To the mixture was added dropwise a mixed solu-
tion of 10 g of tosyl azide and 20 ml of THF at thé same
temperature, and the mixture was further stirred for 3
15 hours. To the mixture was added 170 ml of §.3M agueous
sodium pyrophosphate {NagP;07) solution. The resulting
-mixture was stirred at 0 to 5 *C for 2 hours and then at
room temperature overnight. Insoluble materials were
removed from the mixture by filtration and the filtrate was
20 extracted with diethyl ether. The extract was washed and
dried, and the solvent was removed under reduced pressure.
The residue was applied to silica gel column chromatogréphy
'(solvent; hexane : ethyl acetate = 4 : 1) to give 9.1 g of
{3-azido~4,6-dimethoxyphenoxy)methoxymethane.
25
{4} The product thus obtained was dissolved in 100 ml of
tetrahydrofuran (THF), and under ice-cooling, 114 ml of 1M
lithium aluminum hydride-diethyl ether solution was added
dropwise to the solution. After stirring the mixture at
30 the same temperature for 2 hours, 4.3 ml of water, 4.3 ml
of a 15 % aqueous sodium hydroxide solution and 12.9% ml of
water were successively added dropwise to the mixture.
After removing insoluble materials by filtration, the
filtrate waslextracted with ethyl acetate, and the extract
35 was washed and dried. The solvent was removed from the
extract under reduced pressure and the residue was purified



237 [err] Hydr ochl ori de 238 [err]

D hydrochl ori de 239 [err] Tri hydrochl ori de

240 [err] _ i hydrochl ori de

- 86 - Tabl e 24 (contd.)

[err] - N Mel ting point Exanpl e
-Rerr] ([err]C), efc?= ~ 241 - CH3

Di hydrochl ori de

10

15

20

25

30

35

by silica gel column chromatography {(solvent; hexane

ethyl acetate = 1 : 1} to give 5.8 g of (3-amino-4,5-
dimethoxyphenoxy)methoxymethane (yield: 53 %, oily product,
IR: 3450, 3350 cm-l).

Reference example 3

(1} Conc. sulfuric acid (0.4 ml} was added to a mixed
solution comprising 3.3 g of 2,4-dimethoxybenzaldehyde and
30 ml of methanol, and under ice-cooling, 2.93 ml of 30 %
hydrogen peroxide aqueous solution was added to the mix-
ture. After stirring at room temperature for 4 hours, a S
% aqueous potassium hydrogen sulfite solution was added to
the mixture and the solvent was removed under reduced
pressure. The residue was extracted with diethyl ether,
the extract was washed and dried and the solvent was
removed under reduced pressure. The residue was purified
by silica gel column chromatography (solvent; hexane

ethyl acetate = 4 : 1) to give 2.1 g of 2,4-dimethoxyphenol
(yield: 69 %, state: colorless oily product).

{2} The product (3.1 g} thus obtained was treated in the
same manner as described in Reference example 1 (2) to give
3.6 g of 2,4-dimethoxyphenoxymethoxymethane {yield: 90 %,
colorless oily product).

{3} A mixed scolution of 3.6 g of the product thus obtained
and 50 ml of tetrahydrofuran (THF) was cooled to -78 °C,
and 21.6 ml of a 2M sec-butyl lithium-cyclohexane solution
was added dropwise to the mixture. The mixture was further
stirred for one hour. A mixed solution of 3.6 g of tosyl
azide and 10 ml of THF was added dropwise to the mixture
and the resulting mixture was stirred for 2 hours. The
mixture was poured into 60.5 ml of 0.3M agueous sodium
pyrophosphate (NaygP207) solution, and the resulting mixture

was stirred under ice-cooling for 3 hours. The reaction



242 [err] [err] Di hydrochl ori de

Table 24 (contd.) 5 [err] [err] Mel ting
poi nt Exanpl e ([err]Q, etc. 243
[err] Di hydrochl ori de 244 [err]

Di hydrochl ori de - 93 - - 87 -

Tabl e 24 (contd.) [ e17T]

[err] Mel ti ng point Exanple

([err]C), etc. mixture was extracted with dipspy]l ether. The extract was
washed and dried and the solvent was removed under reduced
pressure. _The residue was applied to short silica gel
column chromatography (solvent; hexane : ethyl acetate = 4

5 : 1. The eluate was condensed and the residue was dis-
solved in 30 ml of THF. Under ice-cooling, 29 ml of 1M
litkium aluminum hydride-diethyl ether solution was added
dropwise to the solution. After stirring the mixture at
the same temperature for 2 hours, 1.1 ml of water, 1.1 ml

10 of a 15 % sodium hydroxide agueous solution and 3.3 ml of
water were successively added dropwise to the mixture.
After removing insoluble materials by filtration, diethyl
ether was added to the filtrate and the mixture was dried,
and the solvent was removed under reduced pressure. The

15 residue was purified by silica gel column chromatography
(solvent; hexane : ethyl acetate = 4 : 1) to give 1.25 g of
{2-amino-4, 6~dimethoxyphenoxy)methoxymethane {vield: 32 %,
oily product}.

20 Reference example 4

(1} To a mixed solution of 25 g of 3-methoxyphenol and 100
ml of carbon disulfide (CSy) was added dropwise 10.3 ml of
bromine at room temperature. After stirring the mixture

25 for 30 minutes, the solvent was removed under reduced
pressure, and water was added to the residue. The reaction
mixture was extracted with diethyl ether. The extract was
washed and dried, and the solvent was removed under reduced
pressure to give 34.8 g of 2-bromo-S5-methoxyphenol {(yield:

30 85 %, boiling point: 96-98 °C {4 mmHg), colorless oily
product} .

{2) The product (20.3 g) thus obtained was added to a

suspension of 100 ml of dimethylformamide (DMF) and 4.3 ¢
35 of 62 % sodium hydride, and the mixture was stirred at room

temperature for 30 minutes. Then, 20 ml of octyl bromide



245

[err] 246
[err]

Di hydrochl ori de
Di hydrochl ori de
D hydrochl ori de
Di hydrochl ori de

NH2 251
[err] 252
- 88 -

[err]

10

15

20

25

30

35

D hydrochl ori de
D hydrochl ori de
N(CH3) 2 247

248 [err]
249 [err]
250 [er?4 -

[err] _
was added to thel| Rikture and the Rikyderechheor Edecher

stirred at room teﬁ%ﬁﬁ%gégﬁ fqﬁ“%jq?¥drOCBM9rwas removed
from the reactlon mixture under reduced pressure, and water
was added to the residue. The mixture was extracted with
diethyl ether. The extract was washed and dried, and the
solvent was removed under reduced pressure. The residue
was evaporated under reduced pressure to give 25.3 g of 2-
octyloxy-4-methoxy-bromobenzene (yield: 80 %, boiling
point: 160-165 °C (3 mmHg), colorless oily product}.

{3} A mixed solution of 25.3 g of the product thus
obtained and 100 ml of tetrahydrofuran (THF) was cooled to
-50 °C or lower. 38.5 ml of 2.5M n-butyl lithium-hexane
solution was added to the solution and the mixture was
stirred at the same temperature for 45 minutes. To the
mixture was added dropwise a mixed solution of 7.45 ml of
dimethylformamide (DMF) and 10 ml of THF, and the mixture
was stirred at the same temperature for 10 minutes. Then,
10 % acetic acid was added to the mixture and the solvent
was removed under reduced pressure. The residue was
extracted with diethyl ether. The extract was washed and
dried, and the solvent was removed under reduced pressure.
The residue was purified by silica gel column chromato-
graphy (solvent; hexane : ethyl acetate = 9 : 1) to give
15.8 g of 2-octyloxy-4-methoxybenzaldehyde (yleld 74 %,
melting point: 37-3% °C).

{(4) The product (19.8 g) thus obtained was treated in the
same manner as described in Reference example 3 (1) to give
17.1 g of 2-octyloxy-4-methoxyphenol (yield: 90 %, melting
point: 36-38 °C).

(5} The product (10 g} thus obtained was treated in the
same manner as described in Reference example 1 {2) to give
10.5 g of (2-octyloxy-4-methoxyphenoxy)methoxymethane
{yield: 89 %, colorless oily product).



[err] Mel ting point Exanpl e

([err]C) etc. 253 - [err]

Di hydrochl ori de 254

Di hydrochl ori de 255

Di hydrochl ori de 256

D hydrochl ori de ' Exanple 257 5~ 95 - [err]

10 (2-Am no-4,5,6-trinethoxyphenoxy) net hoxynet hane was treated in the

same manner as {dscrmheegdrodudxalidl & &)t chgsvebaiiBed was treated in the
phenyl ur ei do) - 4,553 hER! DOXYANENYe o TR! kbBOr ORI texatdde 3 (3120:[§1¥d O
4.0 g of (2-amino-6-octyloxy-4-methoxyphenoxy}methoxy-
methane {yield: 36 %, melting point: 59-81 °C).

Reference example S

Corresponding starting compound was treated in the same

manner as described in Reference example 4 to give (2-
10 amino-6-tetradecyloxy-4-methoxyphenoxy)methoxymethane

{melting point: 66-67 °C}. '

Reference example 6

15 {1) A mixed solution of 15.2 g of 2-methoxy-4-formyl-
phencl, 26 ml of diisopropyl ethylamine, 9 ml of'methoxy-
methyl chloride and 100 ml of tetrahydrofuran (THF) was
stirred at room temperature for 3.5 hours. The solvent was
removed under reduced pressure. Water was added to the

20 residue and the mixture was extracted with ethyl acetate.
The extract was washed and dried, and the solvent was
removed under reduced pressure. The residue was purifiéd
by silica gel column chromatography (solvent; hexane :
ethyl acetate = 4 : 1} to give 18.9 g of {4-formyl-2-

25 methoxyphenoxy)methoxymethane {yield: 96 %, melting point:
34-37 °C}. ‘

{2} A mixture of 18.9 g of the product thus obtained, 25 g
of 3-chloroperbenzoic acid (mCPBA) and 500 ml of dichloro-

30 methane was stirred under heating for 8 hours. After
cooling, the reaction mixture was washed and dried. The
solvent was removed under reduced pressure and the obtained
residue was dissolved in 200 ml of methanol. 30 ml of an
agqueous solution containing 6.5 g of 85 % potassium

35 hydroxide was added dropwise to the solution. The mixture
was extracted with ethyl acetate. The extract was washed



- 89 - Ref erence exanple 1 (1) p-Anisidine (257 g) was dissol ved
in 514 mM of conc. hydrochl oric acid, and under ice-cooling, 1530 m of
an 5 aqueous solution containing 158 g of sodiumnitrite was added
dropwi se to the solution. This m xture was added dr opwi se under
ice-cooling to 3000 M of an aqueous & | ution containing 356 g of

4- met hoxy- 2-tert-butyl phenol and 416 éPdT sodi um hydr oxi de. The
resulting mxture was 10 stirred at the same tenperature for 15 m nutes.
conc. hydr ot sitiiedasnd tadoinlugl mep wasoutdedndenprdseacsorhe-
reaction m xt urguté) agihustepthed e d@ﬁitf‘ilé@ 59 311?6'&' dd¥ colunky €Ci pitated

crystals were cqll ected bgflltratlon %;tas wer e washed and
dried, and recr§ERATCEEF PYOH?%l‘i%’t'm}B‘?é‘&n%l uBFonL ACRKIRAS 6F Gr m dhdte
ethanol to gi veg40 13 af of (4-hydroxy-2-methoxyphenoxy)methoxymethane

ﬁel(fl Et Bgrnfhe@i@g) ?erf]{{gf%/ﬁ% tf%dgltblrjr%err?ene i ‘(alzgj To a Sﬁs?ensi on

of 63 g of 62.5 % sodi um hydride and 20 2500 ml of dinethylformm de (DW)

was added dropwise Wx@ebroduct ofs CBJQJ}' rmuéogg‘_atngé wad e&f@éﬁé& qhueaa (THR)
sol ution containing 472 of (4- met hoxyphenyl azo) - 4- rret oXYy- 6-

t ert - but yl phenot@™ex &gl é%a@?%ﬁf’tbr?é PENBELREBPES t AR 4 (XenpBfat ure,
the m xture wasthieomradhed agsidye amt L3Zigied BH sﬂm&wwtdmlumhl oride

was added dr Opv%}?reomat% trgrghft ? ac%ivdg"x anreg(r)”m%%E e at urtee .o 2 gfaéﬂal ly

300 m of an aqueous ion was
added dr opviFisee t9% 6t Beofi k@mcetylﬁﬂﬁr—@asmetbnmhlemmste)metﬁrmmsmhane

pressure, and agsadiy: atggd%saééi@rl%géjtdl ?apggdaggpd to the 30 residue.

The nixture was extracted with et hyl ace The extract was washed
and dried, and the sol vent was removed under reduced pressure. The
precipitated crist althe prodete (£ ¥ot ahliszedthined avdd xetbatutinoahef

hexane and ate f [2-(4- rret oxy yl.azo
met hoxy- 6- fert Soﬂ?yl Bﬁgg%xyf n%?%%(ly\gﬁgtsﬁgnge?ﬁféfl ; 3Dh(§gl &P nﬁ}' 8 nt
102-103 ' C, | R6.I%610 odni(@rahino-4- octyloxy—G-methoxyphenoxy)methoxy—
methane {(yield: 66 %, melting point: 56-57 °C).

Reference example 7

20
Corresponding starting compound was treated in the same
manner as described in Reference example 6 to give (2~'
amino-4-~hexadecyloxy-6-methoxyphenoxy) methoxymethane {(IR:
3450, 3350 cm'l).

25

Reference example 8

{1} 4-Methoxyphenol (124.14 g) was treated in the same
manner as described in Reference example 4 (1} to give 161

30 g of 2-bromo-4-methoxyphenol (yield: 79 %, melting point:
37-38 'C).

(2} After treating 48.93 g of the product thus obtained in
the séme manner as described in Reference example 1 (2},

35 the resulting material was evaporated under reduced
pressure to give 50.583 g of (2-bromo-4-methoxyphenoxy) -



- 90 - (3) To 1200 m of a nethanol solution containing 180 g of

t he product thus obtained was added 3 g of 10 % pal | adi um car bon
(Pd-C). The m xture was subjected to catal ytic reduction at room
tenperature for 30 mnutes by using a 5 Parr's reduction apparatus. After
renoving the catal yst by filtration, %he filtrate was evaporated to
dryness under reduced pressure. Thé 8Bt ai ned resi due was evapor at ed
under reduced pressure to give 109 g of (2-am no-4-nethoxy-

6-t ert - but yl phawszoxyretimasdvigdd: (§9 et d: boill g poibkngld0 “@oishit: 125-130

[err]C (1 mmg)mr%ﬁ Sk 133981 1463P0ad S0P, cnferr]). Reference
exanple 2 To a m xed solution conprising 8.6 g of 2,4-di net hoxy-
phenol and 80 m of carbon disul fide (CS2) was added drop- w se 2.86 m

of brom ne a]E %Gt oaLthixed Aldietishi BEI ggdl he of th@hptruaﬁcat theom g
tenperature.for, one hour s e he _reactio m xture, an
the reacti on m xt ﬁ‘r‘%e%aﬁdzgeot 2‘% \é\%c a WY hc%ﬁ]tﬁ%niﬁ e ﬁeg. %e é’xﬁ”z&ict was
washed and 2@r.penl QﬁuﬂiﬂﬂansbhﬂnhtlhahimmﬁhﬁnaﬁeuﬁdéutieduwaiiqmeKSure.
Hexane was addedobstde.ohtinl nedykeshduerahdyd 5&%@ %Epktnffredté’é She

crystals were collTected by filtration to give
3- br ono- 4, 6- di ﬁéi“ﬁoi?‘ﬁﬂﬁ%‘?ﬂﬂur(eylf@mw%l%t% taffWg 1ﬁopﬁ§ g28f ggtwh [err] C).
(2) A mxed soligkias wis lai@mﬁrbbelpéoﬂucﬁhé hisctleal NR8ter sty n  of

di et hyl fof g g LONEL 493 20080 rOB 86 L Oy orn e BUSREDSL oML 010, T OF

DMF cont al ni ng | Cé- |ng ter
stirring the to thstm@c@torr mmtueﬁpem@tmse moftu@@ weauestradted il tdf

met hoxymet hyl  ghkeh| fleeias, added dipPibsedQ Wdihed, XEIHE.Sd and 8¥h 1 he
resulting mxture was stirred at roomtenperature 17 hours. DVF was

removed from t RENEESCtRM TSR @Vépssataﬁdum%rr%eédaﬁawm heP rEdisdue.
The m xture wag.238 g of (4-methoxy-2-octylphenoxy)methoxymethane (yield:

15 60 %, boiling point: 155-160 °‘C (2 mmHg), colorless oily
product) .

{4} To a mixed solution of 8.238 g of the product thus
obtained and 73 ml of THF was added dropwise at -60 to -70

20 °C 42.6 ml of 0.76M sec-butyl lithium-cyclohexane solution.
After stirring the mixture at the same temperature for 1.5
hours, 8.09 g of diphenylphosphoryl azide (DPPA} was added
dropwise and the mixture was further stirred for 2 hours.
At the same temperature, 36.2 ml of a 70 % sodium bis(2-

25 methoxyethoxy)aluminum hydride-toluene solution was added
dropwise to the mixture and the resulting mixture was
stirred at 0 *C for one hour and then at room temperature
for 30 minutes. Ice water was added to the reaction
mixture and insoluble materials were removed by filtration

30 from the mixture. The filtrate was extracted with diethyl
ether. The extract was washed and dried, and the solvent
was removed under reduced pressure. The residue was
purified by silica gel column chromatography ({solvent;
hexane : ethyl acetate = 4 : 1) to give 5.07 g of (2-amino-

35 4-methoxy-6-octylphenoxy)methoxymethane {(yield: 58 %, oily
product, IR: 3450, 3350, 1605 cm7l).



- 91 - extracted with diethyl ether. The extract was washed and

dried, and the solvent was renoved under reduced pressure. The residue
was applied to silica gel colum chronat ography (sol vent; hexane :
‘ethyl acetate =4 : 1) to give 14 g of 5 .
(3-bronD-4,6-dinethoxyphenoxy)nethoxyneth%ge_as oily product . (3)
A tetrahydrofuran (THF) solution (100 m) “0f the oily product thus

obtai ned was cooled to -78 [err]C, 24.2 ml of 2.5M 10 n-butyl

lit hi um hexane felferesaewaxamplesd % ¢ot B& sol ution and the mxture was
stirred at the sane tenperature for 45 m nutes. To the m xture was
added dropw se a m xed sal u- tion of 10 of tosyl azide and 20 ml of
THF at the sanme COTTSSPRPELRY LFT MG @ﬁéeﬁ?i?ﬁr%@%@&$?ﬁﬁﬂﬁﬁe#nSFh?r%ﬁm¢or 3
15 hﬁur s.h To(txdmnm'rxb.ureesm 'mmaﬁl ké@elﬂ‘}aneé Exadid1ag L euds give EREI umOI '
pyr ophosphat R207) s ion,.. The resulting m xture was stirred at
0to 5 [err]% fg% %%8é958§#%nfﬁ§h at roomtenperature overnight.

I nsol uble materials were renoved fromthe mxture by filtration and the
filtrate was 20 (peflh-antbedeyiddy diggt hyl ether. The extract was washed and
dried, and the sql vent was renoved under _reduced pressure. The residue
was applied to A PRINget RRFRME GFEEYBRepARY) methasympshenenexane :
ethyl acetate =odly broiacgive 9.1 g of

3-azi do- 4, 6xdi th 2 th
gbtgfheg magbd:g@%{géﬁ&?ﬁp%ﬁ%ﬁﬁy.O?¥¥§ER?§?§2Hy fgéu#éﬁz(%tﬁf?ﬂﬁﬂg%ﬁﬁders

i ce-cooling, 114w 30831KRH. sl t4hi%¥m{ZHunEhun® MRIr(3e- dilet hyl et her

sol uti on was added dropwi se to the solution. After stirring the m xture
at 30 the sane %%%Perature for. 2 hours, 4.3 mM of water, 4.3 ni of a
15 % aqueous sodPGTERFAFEXERERIS dlon and 12.9 M of wat er were

successi vel y addedashi apwi sfiet o yha -8tk UbRenoxy ) i dxy@EBenag i nsol ubl e
mat eri al s b¥ filt.r t'ogd&é@e filtrate was extracted with ethyl acetate,
and the extrgct S Shed and dried. The solvent was renoved fromthe

extract under rdBFcdd PRPRsRGE3AndltHe (i dile Wa§OpdrHfied. 3.60 (3H,
s), 3.73 (3H, s), 3.92 (2H, br.s}, 4.93 (2H, s}, 6.16 (2H,
s)

20 {Reference example 11)
(2-Amino-4-methoxy-6-tetradecylphenoxy)methoxymethane
melting point: 46-48 °C

Reference example 12
25
(1) A mixture of 19.85 g of terxt-butylhydroquinone, 10.7
ml of ethyl bromide and 200 ml of dimethylformamide (DMF)
was cooled to ~-78 "C, and 4.82 g of 62.5 % sodium hydride
was added to the mixture. The temperature of the mixture
30 was raised to 0 °*C, and the mixture was further stirred
under ice-cooling for 30 minutes. The reaction mixture was
poured into ice water, and the mixture was extracted with
ethyl acetate. The extract was washed and dried, and the
solvent was removed under reduced pressure. The residue
35 was purified by silica gel column chromatography (solvent;



- 92 - by silica gel columm chromatography (sol vent; hexane - et hyl
acetate = 1 : 1) to give 5.8 g of (3-am no-4, 6-

di met hoxyphenoxy) met hoxymet hane (yield: 53 % oily product, | R 3450,
3350 cnferr]). 5 Ref erence exanple 3 (1) Conc. sulfuric acid (0.4
m) was added to a m xed solution conprising 3.3 g of

2, 4-di met hoxybenzal dehyde and 10 30 ni et hanol , and under ice-cooling,
2.93 mM of 30 % hydr ogen peroxi de aqueous sol ution was added to the

m X- t-ur e.heMatner :sethyl necettateoemlttenpél at ané ferrvsdadldigedafbom %

agueous pot assidymay @B?Tg%?e syl d4d egr Za?u;%%(&%g%?%@tg&e@—&&y*ﬁmehB?. m xture

and the solvent was rendved under I pressure. ~The residue was

extracted withixisdchyR2ebhepelting medndxt P&cP8waS) washed and dried and the
sol vent was removed under reduced pressure. The residue was purified-
by silica chr ogat og | yvent ;  hexan .acetate =

el colu P SO ; : et hyl
4 : 1) to gi vel?d 1T eoPr?‘,g’g‘-:Bi t%&dhéﬁb‘ﬁ oBtaryed|vps é:ge%teét apethe
col orl ess oi | ysgmeochachpr as desdP)befhanpredecenéd. dxapplichds (abt abngivaas
treated in th Bnpne i in,F 1CEe. 1 _(2) to
give 56 g oY% TorRahe ARkl aREo) TR SE AR E-
col orl ess oi | yisnsdudyjeld: 84 ¥3)med tingegpoipbat 197618 3@ .g of the product
t hus obt ai ned and 50 m of tetrahydrofuran (THF) was cooled to -78

[err] C, and 21.6 m of a 2M sec-hutyl lithiyumcycl ohexane solutjon 30

was added 1§r opﬁ’se“‘?‘@ PREINF &t h-feqsc #hgfﬁﬁ‘isxf’EF%lﬁﬁé Yaff (Fr&Ated 18 F#‘?ed f or

one hour. A msek sahnkiroasoflesSchilpdfin @efkrence aexalpland 1Q)nandf THF was

added dropwi se_.t i tyhe _re I ] Xt ur tirred for
et.‘e%m.tt)lgxt% g‘eé&f[:.fn ma\%:ll:lqnatlo%é\& gﬂﬁfg%d Bg_%l\ﬁlilq_c\é’a§§§

2 hours. The ure was poure aqueo sodi um 35
pyr ophosphat e ¢Na¥mP2Ghyonarogyaphy aifplvieats ebgkenag: sl 8cetat@as ¢irred

under ice-cooling f@Qr g3vRoy! 515 The# qact(40Rethoxyphenylazo) ~4-ethoxy-6-
15 tert-butylphenoxy]methoxymethane ({(yield: 91 %, brown oily
product, IR: 1600 cm~1).

{4) To a mixed solution of 7.31 g of the product thus
obtained and 73 ml of methanol was added 1 g of 10 %

20 palladium-carbon {(Pd-C). The mixture was subjected to
catalytic reduction at normal temperature under normal
pressure for one hour. After removing the catalyst by '
filtration, the filtrate was condensed under reduced
pressure and the residue was purified by silica gel column

25 chromatography (sclvent; hexane : ethyl acetate = 4 : 1} to
give 4.51 g of {2-amino-4-ethoxy-6-tert-butylphenoxy)-
methoxymethane (yvield: 91 %, oily product, IR: 3464, 3373,
1615, 1593 cm1).

30 Reference examples 13 and 14

Corresponding starting materials were treated in the same
manner as described in Reference example 12 to give the
following compounds.

35

{Reference example 13)



- 93 - m xture was extracted with diethyl ether. The extract was
washed and dried and the sol vent was renoved under reduced pressure.
The residue was applied to short silica gel col utm chr omat ogr aphy

(sol vent; hexane : ethyl acetate =4 5 : 1). The eluate was condensed and
t he residue was dis- solved in 30_nk,gf _.THF. Under ice-cooling, 29 ni
of 1M l'ithium al um num hydri de-di ethyl ether solution was added
dropwi se to the_solution. After stirring the m xture at t he sane

tenperature fof222WGR S~ CErE-RICGF it SRy L OKYPhRNOXY) MYFhQise \Ragsdi um
hydr oxi de aqueeiby staduicen and 3.3 nl of wat er were successively added

dropwi se to the m e. r ranoving insoluble materials by
filtration, dig§hy%£égl ngﬁérfégg“gﬁded to the filtrate and the m xture was

dried, and the sol vent was renoved under reduced pressure. The 15

resi due wass pupqfehdue shdins®e09€4) col um chronat ogr aphy (sol vent;
hexane : ethyl acetate = 4 :71) to give 1.25 of

f o g
(2- ani no- 4, 6- dit AR BERERyPREY H romy Lorreherogy) mgthoxymgithgne
product). 200i Ref@fenee exanple 4 (1) To a mxed solution of 25 g

of 3-met hoxyphepol of _jcarbon disulfide (CS[err]) was added
dropwi se 10.3 ﬁg'o?ﬂﬂﬂ %gggniﬁgggﬁn?oonltenperature. After stirring the

m xture 25 for 30 mnutes, the sol vent was renoved under reduced

pressure, gnd ﬁ@%§¥$ﬁ§ﬁ5éﬁgﬂﬁget st he residue. The reaction m xture was
y

extracted wth diet ether. The extract was washed and dried, and the
sol vent was renoved under reduced pressure to give 34.8 g of

2- br ono- 5|- rrelt hmxmp:_btlaml deyiel d57 39 o§5q,%~daaielthw-p%mﬂyl%wze&ﬁ.ahah@lE (4
) OO SR Y of vPBREEHons, e B0 Lo EELERRG AR T T o
and 4.3 g 35 popéfb2xed Swdi dnhhydsilde, usindy tesh®eanxfbaek Wasamtdmated .at room
tenper at urgs f 0y 30 HVUHLSras TRERovE® WHad¥ QAGLKELaPEPOLLEre, and the

residue was dissolved in 200 ml of methanol. To the

solution was added 2 g of 10 % palladium-carbon {(Pd-C), and

the mixture was subjected to catalytic reduction by using a

Parr's reduction apparatus at room temperature for 3 hours.

20 After removing the catalyst by filtration, the filtrate was
condensed and the residue was purified by silica gel column
chromatography (solvent; hexane : ethyl acetate = 3 : 2) to
give 29.478 g of N-4-dimethylaminophenyl-N-cycloheptylamine
(yield: 82 %, brown oily product, IR {(film}: 3375, 2926,

25 1517

cm-1) .
Reference examples 16 to 48
30 Corresponding starting materials are treated in the same

manner as described in Reference example 15 to give the

compounds as shown in Table 25.



94 -
stirred at

resi due.
washed and dri
The residue

octyl oxy- 4- et

[err] C (3 mmHQ)

25.3 g of the

was added to the m xture and the m xture was further
roomtenperature for 3 days.
reacti on m xture under
The m xture was extracted with 5 diethyl

fromthe

was added to the
ether. The extract was
ed, and the sol vent renmoved under reduced pressure.

was evapor ated under re Yed pressure to give 25.3 g of 2-
hoxy- br omobenzene (yield: 80 % boiling poi nt: 160-165
, colorless oily productdblel@s (3) A m xed solution of
product thus

DVF was renoved

reduced pressure, and water

obt ai ned and 100 ml of tetrahydrofuran

(THF) was coo
i thi um hexane
15 stirred at

added dr opw s¢

ed to

sol uti on was added 0 thé soiution and'the m Xt ur e{was

and 10 m of
for 10 m nut eq

sol vent 20 wag
extracted with
sol vent was r 4

silica gel col

1) to give 2
mel ting point:
was treated i

to give 30 17.

poi nt: 36-38 |
treated in thd
give 35 10.5 ¢

89 % col orl eq

the same tenperature for #5 mgnutes. To the m xture yas-
a m xed solution of 7. Fof di et hyl f or mam de ( )
exfdifcdd{ne m xture wgds stirred the sang tenperatfjire
. exEmeile 10 W’ﬁcetlc adi d was add®d to the n1x§GFEegrx t he
renoved junder redycgd prgssure. The—esidue wgds
di ashyl |et heCHI@traCt was and dr'r)%l ? ng the
noved under reduce ressyre. ho reS|due Yaf 8 PF i ¢d by
T chroTat o= grgpiy ([sotvents—thexame ——ettffyt—acetatg = 9
5 15.8 g jof 2-oc Xy- 4- et hoxyben dehyde (yield: 74 ¥
37139 [qrcl@&y, oM [The pr 19. 8 g) |t hu®ilbt af ned
t he sane m as dgscribed i ef er ence {eRERPIREL3] (1)
1 g of 3-octyl oxy- 40Nkt hgxyphenol (yield: 90 % nelting
err[C). ) L roduct (10 g hus obtalned
b 1ssang manner2ds discrijbed in nce exarfp ’é’g to
of (2-odtyl oxy-4- oxyfhenoxy) m_h#xynet hang pro ¥§Fel d:
s—ot |Ly Pt uuuut)
-CH Oily
13 ZO > “O product
Oily
N .
21 -CH, < O oily
U produ_ct
}? Oily
22 - CHZ'@ ——O—ﬁ— COC(CHs)s | product
Oily
23 = CH:‘@ - CHZ‘O product
Oily
24 ‘@' NMe, - CHi—O product
Oily
25 "'CHI"@ -‘O product
Oily
26 "CHz'@ _'O product




- 95 - (6) The product (10.5 g) thus obtained was treated in the

‘sane manner as described in Reference exanple 3 (3) to give 4.0 g of
(2- am no- 6- oct yl oxy- 4- net hoxyphenoxy) met hoxy- nmet hane (yield: 36 %
melting point: 59-61 [err]C). 5 Ref erence exanple 5
Correspondi ng starting conpound was tr_ealto d in the sane manner as
described in Reference exanple 4 to give (72- 10
am no- 6-t et radecyl oxy- 4- met hoxyphenoxy) met hoxynet hane (melting point:
66-67 [err]C). Ref erence exafpbée62sS (®ntd.) A ni xed sol ution of
15.2 g of 2-nethoxy-4-fornyl- phenol, 26 ml of diisopropyl ethylam ne,
9 m of nethoXy- )
was stirrgd at roomtenperature for 5 hours. The sol vent was

renmoved under |reduced pressure. Water wag added to the 20 residue and|the
m xture was extracted with ethyl acet atldN—R® The extract was washed afd

dried, and thé sferenteWas r rgovea under reduced6 pressur¢. Ihe resjdue
was purified exaynodiel ijca gel col'um chr opmat ograpﬁ§ (sol vent; R&RERe

ethyl acetate|= 4 : 1) tjo give=l8.9 g of (B-fornyl-2- 25 .
met hoxyphenoxy) net doxy et --@- Mie96 % nel ti-@oi nt: 3913:]33‘2t
[err]O). (2) Amxture Q 8.9 g°of the pro t hus oh)tBFﬁ’gﬁ, 2% g

of 3-chl or operfbenzort—agid—(TEPBA —anmd—500 m—of—dichtoro=—3¢— et hanme{ was

stirred under {heatbpg for 8 _hoUry. . After the réact®oky mi xture

was washed and dried. The oY v “as ¢r redugedrpAessule

and the obtain i i Yala 3C

an aqueouq sol ution jcontaining 6.5 g of 85 @ um 3% hydroxi :ﬂe

was added drogwi se to the sol ut i The njxture ext act@gh g t
gd

et hyl acetate.] Theaextract was—a product

O

fi Oi 1y
_Q-II:;ILC‘ OC(CH3)3 produc t
SN Oily
31 __<:::] -—WE:;J product

30

M

OMe
oily
-CH, OMe product
OMe
Oily
—Q‘ OMe product
OMe .

32

33
OMe
Oily
34 —'@' NMe, = CH;’Q' OMe product
OMe

36

' CF,
35 Oily
product
Oily
SMe; product




- 96 - and dried and the solvent was renoved under reduced pres-

sure. The residue was purified by silica gel colum chr omat ogr aphy

(sol vent; hexane : ethyl acetate =4 : 1) to give 13 g of

(4- hydr oxy- 2- met hoxyphenoxy) net hoxynet hane 5 (yield: 73 % nelting point:
70-72 [err] Q). (3) The product (6.5 49) thus obtained was treated in
t he same manner as described in Ref e]roeﬂc‘e exanple 4 (2), and t he
obt ai ned residue was purified by silica gel colum 10 chromatography
(solvent; hexane ethyl acetate =T3blellS5ttcontd.dive 9.6 g of

(4- octyl oxy- 2- net hoxyphenoxy) net hoxynet hane (yield: 92 % colorless
oily product). (&) The product (9.6 @ thus-obtarned was treatedyi n
the 15 sane rmanner as described in Refergtice exanple 3 (3) to give 6.7
g of (2-am no44-octyl oxy-6-net hoxyphenogﬁ? met hé)lxy- nmet hane (yield: }66
% nelting poilnt: 56-57 C). Ref er nple 7 20 Cor r espondli ng
starting conpquietasacerieated 1 n the sanme manner ~as descfibed Tn

-R -R State

Ref erence exarnplexampie gi ve (2-

am no- 4- hexadgcyl oxy- 6- net hoxyphgasyy) met hpxynet h (TR 3450, 33%0
cnferr]). 25 Reference exany 3 (1) @Qxyphenc %%%‘W 14]9)
was treated i the sane manner #s desctibed i fer ence [eRARPPET 4} (1)
to give 161 3(—gof—2—bromo—#4—methoxyphenpt—yrett—79—%—mittirg—poit ;
37-38 [err] Q). 3g (2)] After ing 48493 ¢ he produdgt tdiisy
obtained in t he” sanmg nanner descri bpd i‘r‘r‘@%@ exdnpiredtct2), 35

the resulting _[IB_L_&L_Lj_LJrﬁQ evaparrat’ed undef reduc presqure to givye
50. 583 g of (;-brogng)- 4- thm‘dﬁz [ ¥ - ~CH, I >N 0ily
= P product

0il
40 —O —(CH1)3NM32 pro];iuyt':t
N Mﬁz
Oily
4 O —@ product

/N — Oily
42 —_ -— -

(CH2)3-N O CH—\ N product

43 —(CH,),NMe -CH,~ N Oily
272 2 27\ 4 product

-, ~c <) oily
44 N‘CH3 CHz \ /N ' product

45 —CH, lN\ ~N Oily
P { P product

~N - Oily
N - ~ i
47 N {:}'—12 N Oll.y
——Q | P product
Oily




- 97 - met hoxynet hane (yield: 85 % boiling point: 100 C (2

nrHg), col orl ess oily product). (3) A mxed solution of 12.1 g of the
product thus 5 obtained and 60 mM of THF was cooled to -60 to -50 [err]C,
and 20.5 M of 2.5M n-butyl Iithiumhexane solution was added

dropwi se to the solution. The m xture was stirred at the sane
tenperature for 30 m nutes, and 14. 088 gl Ok “oct yl i odi de was added
dropwi se to the m xture. Aft er stirring 10 the mxture at roomtenperature
over ni ght, wat @8efemsnaeldectkmple #8 the reaction m xture and the m xture was
extracted with di ethyl ether. The extract was washed, dried and con-
densed, and then evaporated under reduced pressure to give 8.238 g of
(4- met hoxy- 2- oBPFRBhEFBXSA NN ox fhes hahk ?gl%l'fa‘l? fQIUGGO% CHREIHE D0 Nt

155- 160 [err] €3(2 mb)l.@idﬁéfn'* 858y01b¥exane Wa@jléﬁﬁbd dronw1£é1)30Tina m xed
sol uti on of 3 .and 73 of THF was

added dr opw? se Otyed%r Odqué??TE‘%f GAP%tg SfI 17BRF 5y "b’(}t yl

l'ithiumcycl ohe’lxaaebemml oIThe mixAbhterwas istimmpd ke nhet same aterigerasane
temperature fofukeSeor 300 R o8 Qa0e0t ALPNANYRROSBNAE KL - 320 45 LDPPA)

was added ropw se and the m xture was her st ours
At the sane tem@g &t ur Bhemsg 'TEIFnWaéf ram%e%tsres%ﬁmme@luf,eé ppgssure and a

met hoxyet hoxy) akugkadas hydride sbolbuess w0 Laddmi \&s raddedsidue dr oy se to

the m xture_and.the resulting m xture was rred a C for one hour
and then aforoﬁ‘ﬂrf‘f:ﬁ hpelat aCtefio?’l% AR easceﬂa&? vva{FB? 3 dudR S o the
reaction mwesbhed and dmisd,ubhd bhétesobventvevas renoved by give r&atld gn 30

Tt R} EoE BB SR ACL Kbl 1S DMbe y SHREY st

extract was vvashe and e so er reduced
pressure. The ResPdle preduct, B&r i(KPeY: by341 1 ieB3gell 586 @Rt lchi onat ogr aphy

(sol vent; hexane 1 ethyl acetate = 4 : 1) to give 5.07 g of (2-am no-
35  4-net hoxy- 6- henoxy).net hoxymet hane (yield: 58 % oily product,
IR 3450, é%SORe% éng #r% 58

p-Phenylenediamine was treated in the same manner as
described in Reference example 49 to give N-tert-butoxy-
carbonyl-p-phenylenediamine {melting point: 115-116 °C).
20 '
Reference example S1

A mixture of 3.50 g of N,N-dimethyl-p-phenylenediamine,
4.592 g of heptanal, 9.095 g of triacetoxyborohydride,

25 1.841 g of acetic acid and 257 ml of dichloromethane was
stirred at room temperature for one hour. A saturated
sodium hydrogen carbonate solution is added to the mixture,
and the mixture was extracted with ethyl acetate. The
extract was washed and dried, and the solvent was removed

30 under reduced pressure. The residue obtained was purified
by silica gel column chromatography (solvent; hexane :
ethyl acetate = 2 : 1) to give 2.819 g of N,N-dimethyl-N°'-
heptyl-p-phenvlenediamine {yield: 39 %, oily product, IR
(£ilm): 3375, 2927, 1519 cm~l).

35
Reference example 352



- 98 - Ref erence exanples 9 to 11 Correspondi ng starting

materials were treated in the sane manner as described in Reference
exanmple 8 to give the 5 follow ng conpounds. (Reference exanple 9)
(2- Am no- 4- met hoxy- 6- et hyl phenoxy) met hoxynet hane oi ly product 10 NWR
([err] ppm CDC[err]): 2.20 (3H, s), 3.?@ (3H, s), 3.67 (3H, s), 3.83
(2H, s), 4.90 (2H, s), 6.12 (2H, s) - ?F&ference exanpl e 10)
(2-Anino-4-nethoxy-6-ethy|phenoxy)nethoxynethane 15 oily product NVR
([err] ppm CDCl[err]): 1.20 (3H, t), 2.60 (2H, q), 3.60 (3H, s), 3.73

(3H s), 3.92 Qﬁ@quXT§iyc§v55h§fui-aﬁﬁno@y&ﬁoﬁé&$ one atld anngqe(ﬁﬁggrence

exanpl e 11) m, no- 4- net'hoxy- 6-t ettadecyl phenoxy) net hoxynet hane
mel ti ng point: tE@ad'Sde the sagg glegnes éiaﬁﬁ“e""i@“ﬁ&n Referenca nj xture of

1?.35 g ﬁfltertegdaubybhydroqugmm-bkazizllogycamowl[m h%ﬂhebmgude and 2]90 m
o] I met hyl Lor was cooled to -78 [err]C, and 4.82 g o
62.5 % sodi n1gg Fhaoggmfghex "%dded to the nixture. The tenperature of the
m xture 30 was raised to O [err]C, and the mi xture was further stirred

under ice-cool ifueb-ahcd0cfiiiiessy The reaction mxture was poured into
ice water, and the mxture was extracted with et hyl acetate. The
extract was washed and dried, and the sol vent was renoved under reduced

pressure. The r{@si deenzyloxycarbonyl chloride (12.4 ml) was added drop-

10 wise to a mixture of 10 g of trans-4-aminocyclohexanol,
13.3 ml of triethylamine and 300 ml of dichloromethane
under ice-cooling, and the mixture was stirred at room
temperature for one hour. The reaction mixture was washed
and dried, and the solvent was removed under reduced

15 pressure. The residue was recrystallized from an ethyl
acetate solution to give 5.80 g of N-benzyloxycarbonyl-
trans-4-aminocyclohexanocl (yield: 27 %, melting point: 148-
151 °C).

20 {2} To 1opo nml of dichloromethane suspension containing
25.9 g of pyridinium chlorochromate (PCC) was added drop-
wise under ice-cooling a mixture of 15 g of N-benzyloxy¥
carbonyl-trans-4-aminocyclohexanol and 1000 ml of dichloro-
methane. The resulting mixture was stirred at room tem-

25 perature for 4 hours. Then, diethyl ether was added to the
reaction mixture and insoluble materials were removed by
filtration from the mixture. The filtrate was condensed
and the residue was purified by silica gel column chromato-
graphy (sclvent; chloroform : methanocl = 10 : 1) to give

30 10.562 g of N-benzyloxycarbonyl-4-aminocyclohexanone
{yvield: 71 %, melting point: 65-69 °C).

Reference example 54

35 Tetrabromomethane (19.4 g) was added to a mixture of 5.0 g
of 2-cyclohexylethanol, 12.28 g of triphenylphosphine and



35 was purified by silica gel colum chromat ography (sol vent;

- 99 - " hexane : ethyl acetate = 10 : 1), and recrystallized from
hexane to give 5.045 g of 4-ethoxy-2-tert-butyl phenol (yield: 22 % -
melting point: 96-98 [err]C). 5 (2) The product (3.328 g) thus obtained
was treated in the same manner as gefééi'bed in Reference exanple 1 (1)
to give 7.118 g of 2-(4-nethoxypheny 0) - 4- et hoxy-6-tert-butyl -
phenol (yield: 84 % nelting point: 105-108 O). 10 (3) The product
(7.06 g) thus ctGirde@fndéchierdrerhane,hend theanctnthaerasastdssedi ed in

Re}‘ erence exaﬁp&&blnit t@%be%@@ufe féﬂ“ﬁﬂ“ n{ihx%l't"egs.;“ i‘fﬁé‘%i%@ﬂé ?Jﬁswasatuait £ﬁ&d18y
silica ge ol umm chropat ogr a sol vent; _hexane : e acetate =

: 1) to give 7.‘%’1‘@ 6 [Eg?ﬁ%\{s‘féﬂ%e:)?%ﬁeﬁﬁ“&’iﬁﬁl-‘ﬂ“-‘%?%cﬁ&fi-”é:-ey‘;l@ressure-
tert-butyl phenohd rmeisiaxygnessansp yakelud: sBdrY sblowm gel yolumnpr oduct, IR’
1600 cnferrl). a,mxed . solution,of 7. of roduct thus
obt ai ned ang 73Chrﬁ°mgftg§)§?§§ ofga’v\g‘gené.‘ddg%g?na)éf Ogét}é‘%onseéalgﬁg “§r¥'28r bon
(Pd-C). The niditssodveds isubf enl exf thexametbxiahgsphoraahis i (GMPAY . nendal

tenperature undgrner gl i, N-d PRS- RenQ18n 8@ Em: A LR]q CARViNg st he
catal yst by filtration, the filtrate was condensed under reduced -

pressure and t HRPGESINTe CREEOPRTE MHE BPOe FeatlyR| SUsttime 25 The
chromat ogr aphy f£&nlldmly; migxane waLtdvilrradekat fosm deempldrdtire overve 4.51 ¢

o 1y produdd’ Fi¥REea §buRdtdd PR bogyc tolaay AR Al 0, °F
exanpl es 13 andrélartion migburespuhdihey mraurenygaseeeriadteedwight ebydd in
the same acetate. The extract was washed and dried, and the solvent

was removed under reduced pressure. The residue was

purified by silica gel ¢olumn chromatography {solvent;

15 chloroform : ethyl acetate = 2 : 1) to give 3.205 g of N'-
{2-cyclohexylethyl) -N,N-dimethyl-p~-phenylenediamine {(yield:
33 %, brown oily product, IR {film): 3350, 1519 cm™1l).

Reference examples 55 and 56

20
Corresponding starting materials are treated in the same
manner as described in Reference example 54 to give the
compounds shown in Table 26.
25 Table 26
,]{s
HN—R®
Melting
Rzizrelizce -R3 ~RE point
mpLe {‘C}, etc.

— Oily

55 -Q (CHz)z product
Oble

56 QOME — (CH>) 82-85




manner as described in Reference exanple 12 to give the fol |l ow ng
conpounds. 35 (Reference exanple 13)

- 100 - (2- Ami no-6-tert-butyl -4-hexyl oxyphenoxy) methoxymnet hane

oi |y product | R 3466, 3374, 1594 cnferr]. 5 (Reference exanpl e 14)
(2-Anino-6-tert-buty|-4-isopropyloxyphqugylnethoxynethane oi |y product
| R 3464, 3373, 1591 cnferr] 10 Reference exanple 15 A m xture of
21.057 g of NN-di met hyl - p- phenyl enedi ani ne, 18.2 nml of cycl ohept anone
and 100 m of Roferancangxampleraf| uxed for 4 hours by using a Dean-Stark's
apparatus. 15 The sol vent was renoved under 'reduced pressure, and the

et due e O R0k S L0000, £ Ny o[ Rably e SOA T R 2000
catal ytic reducdiid i wdi agdamethy Piomiasnikded CHF pnsappiai@at oz intag '
e AL s Tofo 0oy 180endhl S LB IISaEe! sy shhPidleiyen. (e
col um chr BFEETRS AFh¥ oCBoFPERET2tuSaFOT: OBBhPPUBcetE®e= 1Ze- 2) to
g7 25,75, oty caskay sbnoemltgscshotial e o0 bl 2
Ref er ence exa&%@g§K%6kF8n4 ontglﬁing ld.é% g of ethy? g;broméﬁgﬁanoL{é,
and the resulting mixture was stirred at room temperature
10 overnight. DMF was removed under reduced pressure and
water was added to the residue. The mixture was extracted
with ethyl acetate. The extract was washed and dried, and
the solvent was removed under reduced pressure. The
raesidue was dissolved in 160 ml of methancl and 2 g of 10 %
15 palladium-carbon {PA-C) was added to the solution. The
mixture was subjected to catalytic reduction at normal
temperature under normal pressure for 2 hours. After
removing the catalyst by filtration, the filtrate was
condensed and the residue was purified by silica gel column
20 chromatography {solvent; hexane : ethyl acetate = 4 : 1} to
give 8.13 g of N-ethoxycarbonylpentyl-N-phenylamine (yield:;
79 %, melting point: 34-37 *C). '

Reference examples 58 to 76

25
Corresponding starting materials are treated in the same
manner as described in Reference example 57 to give the
compounds as shown in Table 27.



30 Corresponding starting materials are treated in the sane
described in Reference exanple 15 to give the
Tabl e 25.
Tabl e 25

-Rerr]
Qly
[err]
Qly
pr oduct
[err]
Qly
1y
ly

00

19

17

manner

conpounds as shown in

- 101 -
[err] Ref er ence -Rerr]
St ate exanpl e 1?08 . [err]
[err] - [err] Qly
pr oduct 18 [err]
[err] Table 27 Gly
20 Qly
praaucT 2T [err ]
pr oduct 22 [err]
err] pr oduct
HN—RS
Melting
Reference )
~R5 -RE point (°CY,
example. etc.
58 _@ -CH,CHEC(CHD,CHECCH|  144-146
CH;
59 .__<:::> - {CH3) 4COOEL Powder
SN _ Oily
60 | P {CH3) 5sCOOEt product
_ Oily
61 __® (CH3) 3COOEL product
- Oily
62 -——<::3> (CH2) §COOEL product
63 —CH;7 N - (CH3) 5COOEL Oily
l P product
SN _ 0ily
64 l P (CHy) 4COCEL product
SN _ Oily
65 | P {CH3) gCOOEL product
_ Oily
66 __q<::> (CHz) 2CO0EL oroduct
67 - {CH2)15CH3 ___@_COOMC 94-95
Cily
68 —Q CH;COOEL oradust
- Oily
69 “_*<::> {CH2) sCH3 product

as



23

[err] product. [err]
[err] Qly 24 [err] [err]
product 25 [err] aly
[err] product - 102 -
Tabl e 25 (contd.) - 109 - [err] Ref er ence
-R err] -R err] % ate exanpl e 27
[err] pr oduct 28 _
aly Table 27 {contd.)err] Oly
pr oduct 30 ] - . aq
O‘ |y 5 LerT] prouuct ol
[err] Gly ) 6 Le
HN—R
- Melting
Reference _=5 _pé : .
example R R point {°'C},
etc.
_ Oily
70 (CH2)}7CH3 —@—COOMe product
- Oily
71 (CHz) 13CH3 "@‘COOMQ product
) oily
72 —Q— NMe; (CH2) 7CH3 product
_ Oily
73 —@— NMe; CH2COOEL product
Dihydro-~
74 chloride
—C/>—NMe2 — cm—@ oily
product
Oily
75 - (CHz) 3COOEt produet
_ Oily
76 —<::>“(CH2hCH3 CH2COOEL product

10

15

Reference example 77

A mixture of 10.0 g of 4-octylaniline, 8.6 g of bromocyclo-

heptane, 13.5 g of potassium

carbonate and 50 ml'of

hexamethylphosphoramide (HMPA) was stirred at 90 to 100 °C

for 7 hours. After cooling,

a saturated saline solution

was added to the reaction mixture and the mixture was

extracted with ethyl acetate.

The extract was washed and

dried, and the solvent was removed under reduced pressure.

The residue was purified by silica gel column chromatogra-

phy {(solvent; hexane : ethyl

acetate = 50 : 1) to give 7.7%

g of N-cycloheptyl-N-(4-octylphenyl)amine (yield: 53 %,

brown oily product, IR.(film)
cm-l) .

: 3390, 2925, 2854, 1617, 1518



32 aly

[err] pr oduct [err]’
Qly 33 pr oduct
[err] Qly 34
[err] pr oduct _ -
[err] Qly 35 110
pr oduct 36 Qly
- 103 - Tabl e 25 (contd.)
[err] Ref er entFerence exBhSldd 78 to 92 _ State
exanpl e 37 Qly pr oduct
38 _ Qly
[err] pr odwrrespodfing starting matefr@ally afértieated in the sameOly
39 [err] S manner as descriﬁgéxgﬁnheference example 77 to give the
compounds as shown in Table 28.
Table 28
llzs
HN—R®
Melting
Reference _R5 -RS6 point (°C),
example ‘et .
-—</ :)—P Oily
78 - (CH2)} 3CO0EL product
F
Hydrobromide
79 - (CHz) 3COOEL salt
196-199
Oily
80 ‘@‘NMC; - (CHz) 3COOEL product
Hydrobromide
81 - {CH3y) 3CO0QEL salt
137-139
Oily
82 "@“(CHl)v CH3 | _(cHy)5c00EE product
Ph 0ily
83 __<Ph - {CH») 3COOEL product
Oily
84 _—O B CHZ'O product
Oily
85 —@' NMe, ‘O product




40 -(CHerr])[err]Nve[err] Qly
pr oduct 41 Qly
pr oduct 42 aly =
[err] pr oduct 43 -(CH err])[err]Nve[err]
[err] Qly l[lelrr] [err]
product 44 B - [err]
[err] pr oduct 45 [err]
[err] Qly Table 28 (contd.)
pr oduct 46 [err] [err] 47
[err] o1y 4T ferTi
pr oduct 48 [err] $ [err] Qly
[err] [err] pr oduce HN—R® -104-
Ref erence exarrglg 49 Under ice-coolling, to 30 nl of TiElsDngt | on
cont ai ni ng £§§%§§C%1 1, 4- di emd nocycl dhexane wa8 added idpopmkse*®0, fi 5
of a THF sol utli oh containing 8.73 g of dij-tert-butyl di carlegwat e. The
m xture was stjirred at the s t enmper a- Ph
86 ——2 >——NM 85-88
“2 Ph
= - Oily
87 - CHz—@N - CHz_@N product
N ' N Oily
< - N Oily
89 ._CHaﬁﬁ::? CHa | ) product
= Z
— -CH SN Oily
30 -CH~ N 2 product
= N; Oily
91 - CHz—CN CH, [ _ product
- _ Oily
92 CH;"@ {CH) 3COOEL product

10

Reference example 93

(1)

ethylamine, 4.00 g of l-benzylpiperazine,

A mixture of 6.92 g of N-benzyloxycarbonyl-2-iodo-

15.

66 g of

potassium carbonate and 40 ml of hexamethylphosphoramide

(HMPA) was stirred at room temperature for overnight.

Water was added to the.reaction mixture, and the resulting

mixture was extracted with diethyl ether.

The extract was

washed and dried, and the solvent was removed under reduced

pressure.

The residue was purified by silica gel column



ture for 30 mnutes and further at room tenperature over- ni ght. Then,
THF was renoved under reduced pressure and a saturated saline solution
was added to the residue. The 10 mxture was extracted with ethyl acetate.
The extract was washed and dried, and the sol vent was renoved to give
4.3 g of 1-tert-butoxycarbonyl am no- 45} am nocycl ohexane (yield: 50

% oily product, IR (KBr): 3343, 1683, f 35 cnferr]). 15 Reference
exanpl e 50 p- Phenyl enedi am ne was treated in the sane manner -as

described in REREPRAIITEPANDI(EOhGeRY (FRAOTQAE ~bRebRgrol = 15 : 1) to
car bolnyl P phe@ydr@rsecbaar@ RE &nﬁéﬁtmzﬁfﬁaﬁboné/l5‘2€-%ﬁ &nh%%loer%f&rlence
exanpl e ure Q ne e enedl.am ne
4.592 g of hep¥%\}1%trhy viel %rl a esf oﬁl"%’r&? 8?1% I§5 9%4%'4f9

acetic acid anﬁ'ﬂ%? m of dichl oronet hane was sti rred at room

t enperat ur g anje hour. A saturated sodi um hydr ogen car bonat e

sol ution |s ad ed 'to the m xture, and the m xture was extracted with
et hyl acetate. The extract was washed and dried, and the sol vent was

removed 30 un@@f r@&ttq@dpeeaﬁéer@z zéf rt@ﬁ!sd‘é%tQQB@!i”ﬁQsV@&dé&”a! hiped

by silica gel colum chromat ogr %é%/ vent; hexane : thyl acetate =
2°: 1) to gi vePPIRATEY FOMIORTAFREL RV CJP@ solutiggn apdp t?)ﬁé?ﬁ?f’%’r?é‘d?”éﬁl ne
(yield: 39 % stiyrgd eiucioonl Bemperitfuz}éﬁfor\%%?ﬁ h3Q27, ﬁﬁ&yﬂr’r{@j‘ﬂ’e]r) 35
Ref er ence a . . -

N- benzyl ox;e/déar ony%dfec}fE amonggec oﬁ%&%%%r%lxa{;r? S |rl?}e“‘:3vv:e'esultlriL reated in

t he sane rranneﬂrﬂst@e%mm@oﬂhem@r@no@ltré\t@ﬁaﬁpl go5the ocxyrshals

N-benzyl oxycar Qepy| sdiedPReN¥budods saturated sodium hydrogen carbonate
solution, the mixture was extracted with chloroform, and .
the chloroform layer was washed and dried. By removing the

15 solvent from the chloroform layer, 1.18 g of 2-{(4-benzyl-
piperazin-l-yl)ethylamine (yield: 83 %, oily product, IR:
3350, 2930, 2850, 2800 cml).

Reference examples 94 to 99

20 _
Corresponding starting materials are treated in the same
manner as described in Reference example 93 to give the
compounds as shown in Table 29.



5 di am nocycl ohexane. Ref erence exanpl e 53 (1)

Benzyl oxycar bonyl chloride (12.4 m) was added drop- 10 wse to a mxture
of 10 g of trans-4-am nocycl ohexanol , 13.3 mM of triethylam ne and 300
m of dichl oronet hane under ice-cooling, and the m xture was stirred at
room tenperature for one hour. The rffition m xture was washed and
dried, and the solvent was renoved undér duced 15 -pressure. The residue
was recrystallized froman et hyl acetate solution to give 5.80 g of

N- benzyl oxycar bonyl - trans- 4- am nocVablohed@anol (yield: 27 % nelting
poi nt: 148- 151 J[err]Q 20 (2) To 1000 m of dichl oronethane

suspensi on cont A Mg z5‘9'g‘UT‘pyTTdTﬁT?ﬁTCHTUTUCHFUHHTE‘TFTIJ‘VTs
added drop- wise under ice-caoolinq :ﬁ;ﬁ“ﬁ ure of 15 a of N bhenzvl o y-

car bonyl - t r ans- §RafeHSRGR [ ohexanol and 1960 nml  of d|ChI¢W§ﬂtlng peihade.
The resulting mxe¥e®Pi@s|stirred at _roomtem 25 pera ur b §lor etchouls.
Then, diethyl ether was added to the reactBon m xtufe and i nsol uble
materials were fenoviéd by filtTalGBoNNB t he mi xtur teJqsh(:prqqqcrta e was
condensed apd the resiidue was purified by ®ilica gell col um chromato-
graphy (solventf chlorofogm: nethanol = A0\: Ippto givg¢ 30 10.562 g}of
N-benzyloxycarbanyl-9%-animocyclohqgﬁggpeN pﬂe@ el d: 71}{%ingeldgddamapoi nt :
65-69 [err]O). Reference exanple 54L—/35 pfetrabr ¢nonet hane (1944 g)
was added to a prxture—of-15—0 9] —of—2- uyurvrrcxylcn'%u ‘
tri phenyl phosph| ne and /I Ph

400 m of dichl prongtthane| and t-he{QH4tNe wiis<{stirred
/ Ph

Trihy@06- -
chloride
>200

t

— (CH2)3N(CH2)
97
CH3 OCH,

OCH
3 0ily product

@

98 —{(CH,),—N = 0ily product

P

99 —(CH,),~N — 0ily product

Reference example 100

{1} A mixture of 3.7 g of N-{tert-butoxycarbonyl)pipera-
zine, 2.5 g of bromodiphenylmethane, 6.9 g of potassium
carbonate and 20 ml of hexamethylphosphoramide was stirred
at 40 to S0 °C for 4 hours. After cooling, water was added
10 and the reaction mixture was extracted with diethyl ether.
The extract was washed and dried, and the solvent was
removed under reduced pressure. Hexane was added to the
precipitated crystalsand the crystals were collected by



roomtenperature for 5 mnutes. The m xture was washed and dried, and
the solvent was renoved under reduced pressure. The residue was applied
to short silica gel colum 5 chromatography (solvent; hexane). A condensed
el uat e was di ssolved in 50 m of hexanet hyl phosphoram de (HWPA), and
5.31 g of N, N-di net hyl - p- phenylenedlan1n3 %nd 5.39 g of pot assi um
carbonate were added to the solution resulting mxture was stirred
at roomtenperature over- 10 night. A saturated saline solution was added

to the r eacfi brratisarurte ahdetheSrg>aﬁu4rhn@stebntaxyeﬁrhddji)eﬂhyl
acetate. The exiigednyBtgipedealsi i gdhiand b P?nﬁo'i’?ﬂt -djas removed
under reduced pressure. Thé residue was purified by SI I ca gel colum

chromat ography (solvent; 15 chloroform: ethyl acetate = 2 : 1) to give
3.205 g of N - (2) ('ﬂré:wﬂoahexykst@yd» -gRdy¥ @HEB.ELB&H aPhedaned an ne

(yield: 33.% b Xel rodu 0 1519 c rr])
Ref erence exanpfes® %gﬂgndhgé g gh%%?ﬁ%%%ﬁﬁg%ﬁg %?%?%g Bals are
treated in the sixure wasstérres aiequmeItmpterEeheeefme HExanplueesd to give

t he ConpoungﬁeS§5WVédﬂ1w£§bLSmg@ed é%% th reaction mixture under 'able
26 [err] Ref erence

-Rlerr] redufed Ryessure. e&gnigqgous 10 % potassium carbonate
([err]C), etc. solution waBbadded to the residue and thé &fifdturOwak

F;??fCt 10 extrégied with ethyl aéé%gge. .?hfo?xgrgg%réas washe%?égg
dried, the solvent was removed under reduced pressure.
Hexane was added to the precipitated crystals and the
crystals were collected by filtration to give 3.1 g of 1-
diphenylmethylpiperazine (melting point: 73-75 °C).
15
Reference example 101

(1) A mixture of 25 g of 2-(4-hydroxyphenyl)ethylamine
hydrochloride, 36 g of sodium hydrogen carbonate, 200 ml of

20 water and 200 ml of ethyl acetate was ice-cooled. 24.6 g
of benzyloxycarbonyl chloride was édded dropwise to the
mixture. Aafter stirring the mixture at room temperaturé
for 20 hours, the organic layer was separated and washed,
and the solvent was removed from the organic layer under

25 reduced pressure. The residue was crystallized from a
hexane solution to give 31 g of N-benzyloxycarbonylamino-2-
(4-hydroxyphenyl}ethylamine (yield: 79 %, melting point:
94-397 *C).

30 (2} A mixture of 9.5 g of 3-chloropropanocl, 37 ml of
dibutylamine and 50 ml of dimethylsulfoxide was stirred at
70-80 °C for 8 hours. After cooling, water was added to
the mixture and the mixture was extracted with ethyl
acetate. The extract was washed and dried, and the solvent

35 was removed from the mixture under reduced pressure. The

residue was dissolved in S0 ml of chloroform, and under

t



Ref erence exanpl e 57 Under ice-cooling, 1.87 g of 62 % sodi um hydri de
was added to 100 m of a dinethylformam de (DVF) solution containing 5
10. 00 g of N-benzyl oxycarbonyl aniline, and the m xture was stirred at
roomtenperature for one hour. Under i ce- cooling, to the above m xture
was added dropwi se 50 ml of a olr#s(l on containing 10.31 g of ethyl
6- br onohexanoat e, and the resultlng ture was stirred-at room
“tenperature 10 overnight. DM was renoved under reduced pressure and

wat er was addedceoceodbinesisdmd. ofhehbdoxylrehwasidexwascadded drapviseettoy|

acetate. The exhpaghiYesodshedeansediiathy Ao c e Sohyend, va remved

under reduced pressure. resi due was di ssolved in 160 m of net hanol
and 2 g of 10 §9i§ende?%uﬂqmﬁV8§rSﬁﬁm(¢¥ﬁ(Seﬂﬁ£§99dﬁéétﬁoet%%ﬁ%ﬁﬂqﬁqqﬂ¢d The

m xture was subregts@flet 0 waa:rea-l Wbk Cadi@SlCid fhaAtr3aki@l and thepBéAidy e

d th ta t b
FTitracon® ¢ heSFrfesed wie Wetnyf afler, . A RO RsroieS BTN i 1Y e by
silica gel coIahhaQDHGCWWthnﬂggsaphW fadburmite ansk arsraceefywitivettdnd = 4 ¢
1) to gi veaéeééts ofTthr %&9&9%@9%&% Wrid\aRlieay! ank n@%é %/éooehﬁént:

79 % nmelting g’m nt: err] C) Ref er ence exanpl es
Cor r espondi ng Pﬁrf?ﬂﬁv t o F8e aPELF 2GR ST TeRRCeanBY eSSUfinndhess

described i n Rebstiane evexamti€itd bp ¢ivecd kel coltanpeHpefaesy W in
Tabl e 27. . - . = 70 108,- .
Tabl e o7 10 (solvent; chloroform : ethaT%ﬁ 20 %) to give 12 g of

Mel ti ng Ref ereNe¥-dibutyl- 34qhéprppropylam1nequmeiﬁ 58 %, oily
poi nt ([err]C3p,oduct)

NMR {8 ppm, CDCli): 6.91 {6H, s}, 1.2-1.5 (8H, m), 1.88
15 (2H, q)., 2.34-2.41 (4H, m), 2.53 (2H, t), 3.60 {(2H, t)

{3} Under ice-cooling, to 20 ml of a dimethylformamide
{DMF) suspension containing 850 mg of 62 % sodium hydride
was added little by little 5.4 g of N-benzyloxycarbonyl-

20 amino-2-(4-hydroxyphenyl)ethylamine, and the mixture was
stirred at room temperature for 20 minutes. Then, the
mixture was ice-coocled, 10 ml of a DMF solution containing
4.5 g of N,N-dibutyl-3-chloropropylamine was added thereto.
Further, after stirring the mixture at room temperature for

25 24 hours, water was added thereto and the mixture was
extracted with diethyl ether. The extract was washed and
dried, and the solvent was removed from the extract under
reduced pressure. The residue was purified by silica gel
column chromatography {(solvent; hexane : ethyl acetate = 2

30 : 1 and then chloroform : ethanol = 20 : 1) to give 5.5 g
of N-benzyloxycarbonyl-2-{4-{3-dibutylaminopropyloxy!}-
phenyl]ethylamine {(yield: 63 %, oily product, IR (film):
3310, 1710 cm™l).

35 {4) Conc. hydrochloric acid (2.1 ml) and 1 g of 10 %
palladium-carbon (Pd-C)} were added to 100 ml of an ethanol



exanpl e et c. 58

[err] [err] 144- 146 59 [err] .=
(CH err]) [err] COCEt Powder
Qly 60 - (CHerr]) [err] COCEt pr oduct
61 (CH2)3CCCE£16 oily
pr oduct 62 [err] (CH[err])[err]CCCEt
Oy 62 product 63
[err] soluyioH eenfiieing OgEtg of N-benzylp¥ycarbonyl-2-{4-(3-
%_r loduct &4 butylaminopropyloxy)phenyl] eth¢th®ind ) [ efud Q%fure ﬂas
O |§ 65 subjected to catalytic reduféﬁ?@r?T)T%ﬁ?ﬁkxﬁﬁﬁperaturﬁroduct
66 under normal pres$@td efor] 1[.6r hpCEOEt After remdvling the
SL?SECt SGSQZatalyst Tﬂfjéngéiéiégf]égé:%Egkffg?rT%ixigndéégg@ anngge
pr oduct ogesidue was dissolved in water.- TG 2w¢doyersdiaienr jas
Qly

washed with diethyl ether and made alkaline with potassium
carbonate, and the mixture was extracted with ethyl |
acetate. The extract was washed and dried, and the solvent

10 was removed under reduced pressure to give 3.2 g of 2-[4-
{3-dibutylaminopropyloxy}phenyl]ethylamine (yleld 85 %,
oily product).

NMR (3 ppm, CDCl3): 0.89 {(6H, t), 1.2-1.5 (8H, m), 1.58
15 (2H, br.s}, 1.90 (2H, q), 2.42 (4H, t), 2.59 (2H, t}, 2.68
(2H, t), 2.92 (2H, t), 3.98 (2H, t), 6.81-7.11 {(4H, m)}

Reference example 102
20 Corresponding starting material is treated in the same

manner as described in Reference example 101 to give the
compound as shown in Table 30.

Table 30
25
HoN-RS
Reference _R6 Melting point
example {('C). etc.
+n-Bu
102 0-{CH2)3~N 0ily product
M n-Bu

Reference example 103

Under ice-cooling, to 100 ml of a methanol solution con-
30 taining 3.875 g of N-{4-piperidylmethyl)-N-benzylamine was
added dropwise a mixed solution of 4.139 g of di-tert-butyl



- 109 - S Tabl e 27 (contd.)

[err] Mel ting Ref er ence -R err]

-Rerr] point ([err]C exanpl e

etc. 70 -(CHerr])[err]CH err] [err] Qly

pr oduct 71 (CH[err])[err] [err] [err]

Qly 72 [err] [err])[err]CH err] Qly
pr oduct 73 product

Di hydr o- digarbonate ((Boc}30) and 20 ml of methanol ¢h| dFGete stir-

[err] [ergkn% &hd Y¥nixture at the same tem erature for 30 manégé

pr oduct (CHerr])I[ errL ‘pr oduct

76 [eppfhanol WQ§4F@ppreg[f§om the reagtpyn mixture under|oroduct

Ref erence exanpb@uddd fressur Bhdt the £dsikfhed W@sobusiockyl WléiIE.Q:a & g of

br onocycl o- a 55|un1 rbonate and

D o hos SRR 5 eeArdaBY B8O Fral P 2Ba8 8, Mherfeds % g,
hour s. After cooli nge gnv;aﬂuﬁatngéaNTf&raﬂﬁUﬂhuMQXYGarhasyémmhmbﬁxﬁﬂnhe
reaction nixtuge,apgef O}t@)m)bteﬂ%?l&‘ﬁz?ne (yRalg.agheq wikh et iy . acgate. The

extract was masheg an dried, and tHhe solvent was renpved un er r educed
pressure.

10 Reference example 104

Under ice-cooling, to 200 ml of a tetrahydrofuran (THF)
solution containing 5.0 g of N-{4-piperidylmethyl)-N-
benzylamine was added dropwise 50 ml of a THF solution

15 containing 2.9 ml of benzyl bromide. After stirring the
mixture at the same temperature for one hour, THF was
removed from the reaction mixture under reduced pressure
and a saturated sodium hydrogen carbonate agqueous solution
was added to the residue. The mixture was extracted with

20 ethyl acetate. The extract was washed and dried, and the
solvent was removed under reduced pressure. Precipitated
crystals were recrystallized from an ethanol solution té
give 3.6 g of N-{l-benzylpiperidin-4-ylmethyl)-N-benzyl-
amine (yield: 50 %, melting point: 240 °C or higher).

25
Reference example 105

Under ice-cooling, 3.46 g of benzyloxycarbonyl chloride was
added dropwise to a mixed solution of 4.15 g of N-(4-

30 piperidylmethyl)-N-benzylamine, 2.10 g of triethylamine and
200 ml of THF. After stirring the mixture at the same
temperature for 3 hours and then at room temperature for 2
hours, water was added to the mixture and the mixture was
extracted with ethyl acetate. The extract was washed and

35 dried, and the solvent was removed under reduced pressure.
The obtained residue was purified by silica gel column



The residue was purified by silica gel columm chronmatogra- phy
(solvent; hexane : ethyl acetate =50 : 1) to give 7.79 15 g of

N-cycl oheptyl - N- (4-octyl phenyl)am ne (yield: 53 % brown oily product,
IR (film: 3390, 2925, 2854, 1617, 1518 cnferr]).

- 110 - Ref erence exanples 78 to 92 Corresponding starting
materials are treated in the same 5 mannét8as described in Reference
exanple 77 to give the conmpounds as shown in Table 28.

Tabl e 28 chromatography (solvent; chlorodbth : meBefimslencd9 : 1) to
-Rlerr] e " = N (1 |t Xa0pLe < o 4 _
point ([err]C ,glve ER %801: N, (1 berb@lo:{yg:ral;]bogy-gpe{_(m e4r P’]J‘)“Fé:rhy]lbcxft
Oly N-benzylamine (yield: S0 %, IR:oddfR cm™b).

Hydr obr om de 79 - ( CH2) 3COCEt salt

196- 199 Qly 80

“(CH err]) [ e r]%eEsEence exagply 198
Hydr obr om de

4-Piperidylmethylamine and 3-formylpyridine were treated in
the same manner as described in Reference example 2 to givé
N-{4-piperidylmethyl)-N-{3-pyridylmethyl}amine.
10
The product thus obtained and di-tert-butyl dicarbonate
{{Boc)20) were treated in the same manner as described in
Reference example 103 to give N-{l-tert-butoxycarbonyl-
piperidin~4-ylmethyl)-N-{3-pyridylmethyllamine (IR: 3320,
15 1688 cm ).

Reference example 107 .

Under ice-cooling, 10 drops of a 50 % choline solution was

20 added to a mixture of 20.0 g of 3-(trifluoromethyl)}phenyl-
hydrazine and 6.63 g of acrylonitrile, and the mixture was
heated at 95 °C for one hour. After allowed to stand fbr
cooling, 22 ml of 1IN hydrochloric acid was added and the
mixture was stirred at 95 °‘C for 10 minutes. After

25 subjecting the mixture to hot activated charcoal treatment,
the mixture was adjusted to an alkaline pH with a 10 %
agueous sodium hydroxide solution under ice-cooling.
Precipitated crystals were collected by filtration and
washed, and recrystallized from a mixed solution of hexane

30 and ethyl acetate to give 17.27 g of 1-[3-{trifluoro-
methyl)phenyl]-3-amino-2-pyrazoline (yield: 66 %, melting
point: 104-107 °C).

Reference example 108
35

{1} A mixed solution of 20 g of 1,2,3-trimethoxybenzene



81
137-139
[err]
Ph
Qly
[err]
[err]
-Rerr]
etc.
85- 88
[err]
pr oduct

-(CH err])[err] COCEt sal t
Qly

-(CH err])[err] COCEt pr oduct
i 83

Qly
84

[err] pr oduct
_[f{§]_ pr oduct

pr oduct Tabl e 28 (contd )

10

is

20

25

30

35

s Ref er ence RE %

51RO pﬁepﬁ]qurahydrgigﬁﬁpe(THF) was cooled 8 'C,
and 140 ml of a hexane solutibflé&dntaining 8§ sec-butyl [er
Tltﬁﬁum (sec- BuLf% qislggdeh dro%%gse therfgkﬁrrkftQLOdUCt
stirri8@ the miftemmg at the same temperature for 45 Gly
minutes, 11 ml of dimethylformamide (DMF) was added to the
reaction mixture. The mixture was stirred at -50 °C or
lower for 45 minutes. Then, a 10 % acetic acid aqueous
sclution was added to the mixture, and the resulting
mixture was extracted with diethyl ether. The extract was
washed and dried, and the solvent was removed under reduced
pressure. The residue was purified by silica gel column
chromatography (solvent; hexane : ethyl acetate = 9 : 1) to
giﬁe 5.7 g of 2,3,4-trimethoxybenzaldehyde (yield: -24 %,
oily product).

(2} The product thus obtained was treated in the same
manner as described in Reference example 3 to give (2-
amino-4,5, 6-trimethoxyphenoxy)methoxymethane {oily
product).

NMR (8§ ppm, CDCl3): 3.57 (3H, s), 3.75 (3H, s}, 3.77 (3H,
s}, 3.88 {(3H, s), 3.6-3.8 (2H, br.s), 5.03 {(2H, s}, 6.08
{1H, s)

The phenol compound (1) or pharmaceutically acceptable
salts thereof of the present invention have excellent
inhibitory effects on lipid peroxidation, foam cell
formation of macrophages, oxidized LDL formation, ACAT
activity, mouse anti-oxidative action, reperfusion-induced
arrhythmia, brain edema, carbon tetrachloride-induced
hepatopathy and the like so that they are effective for the
prevention and thne treatment of ischemic diseases (cardiac
infarction, cerebral infarction, reperfusion disorder,
etc.), atherosclerosis, inflammation, hepatopathy and the
like. Also, the desired compounds of the present invention
have less toxicity and thus they are used as a medical
compound in high safety.

82

85

r]



90 [err] [err] pr oduct : 91
product ~ T 7 [err] (CH[err])[err]COOEt_;_ _

T MR ™ .5 oo o 7 T

15.66 g of* ¢ pot &hsstum carbonate and m of hexaneth
(HWPA) was stirred at roomtenperature f overni ght. 10 vater was added

to the reaction mxture, and the resulting m xture was extracted with
di et hyl ether. CTaémextract was washed and dried, and the sol vent was
renoved under reduced pressure. The residue mas purified by silica gel
col um onatography

(sol vent ; chIoﬁofo%n?he?ﬂﬁfﬂ%ﬂﬂ°hnd}Sepr?§e¥§Fd by é@@eESrﬁg 3 bk

N- benzyl oxycar bonyl - 2- (4- benzyl pPBer 0~ Lgs yl)ethylamne (yield: 70 %
oily product, IR 3230, 291@° 1 0 ﬁ{err]) (2) To the product
(2.29 g) thus obtai ned was addg — N-)@r ogen brepj de-acetic acid
solution, and the m xture wgs t|rred at roomtenperature for one hour.
D ethyl ether 10 was added to thé gfeaction mxture and the resulting
crystals were collected by filtr@dRion. To the crystals wer e added an

aqueous satyrated sqiLum vl 9480eSALOONAE-ogen SUMLT OR a1hey XY © vas

extracted with chloroform er was
dried. By renoving whecllsnassdaa/éﬁﬂosméweﬁemérﬁrbradf!ﬁrrhquayﬁpuplwlmcfg of

2- (4-benzyl - may be substituted; R! represents an alkyl group which
may be substituted; RZ represents an alkyl group which
may be substituted or an alkyloxy group which may be

10 substituted; OR3 represents a hydroxyl group which may
be protected; R% represents hydrogen atom, a lower
alkyl group or an acyl group each of which may be sub-
stituted; W represents O, S or NR?; wherein R’ repre-
sents hydrogen atom, an alkyl group, an aryl group,

15 hydroxyl group or an alkyloxy group, a group of the
formula {(2):
5
? (2}
— N—R®

represents an amino group which may be mono- or di-
substituted or a heterocyclic group containing
20 nitrogen atom,
or a pharmaceutically acceptable salt thereof.

2. The compound according to Claim 1, wherein R5 and R®
each may be the same or different and represent hydrogen

25 atom, an alkyl group which may be substituted, an alkenyl
group which may be substituted, an aryl group which may be
substituted, an aminoe group which may be substituted or a
heterocyclic group.

30 3. The compound according to Claim 2, wherein R5 and RS
may be the same or different, and each represents

This Sheet Has Been RTlaced
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pi perazin-1-yl)ethylamne (yield: 83 % oily preduct, | R 3350 2930

2850, 2800 cnferr]). Ref erence exanples 94 to 99

starting mat d in the sane manner
Reference exﬁmﬂ HﬁmH u t he corrpounds as sho

Tabl e

R[err]

([err]Q, etc.

pr oduct

QO ly product
96

[err]

QO ly product
Qly produc%

10

15

20

25

30

35

err]N—R[err]

N@Itlng p0|nt “ek4
94 [err] Qly

(1) an alkyl group which may[ berjubstituted G at least ¢mer|

oS bstituent selected from the ?rouﬁeééﬂswst:ng of aml hyg{o-

oride
groupn0e halogenated alkyl group[earearboxyalxylggroup, an

alkY*oxycarbgﬁylalkyl group, a hydroxyalkyl[dﬁaﬁb, a di-
hydroxyalkyl group, & trihydroxyalkyl group, an N-alkyl-
aminocalkyl group, an N,N-dialkylaminoalkyl group, an N-
{diphenylalkyl)aminoalkyl group, a carbamoylalkyl group, an
N-alkylcarbamoylalkyl group, an N,N-dialkylcarbamoylalkyl
group, an N-(dihydroxyalkyl)carbamoylalkyl group, a
morpholinocarbonylalkyl group, a heterocyclic group-sub-
stituted alkyl group, a cycloalkyl group, a cycloalkylalkyl

" group, an arylalkyl group and a diarylalkyl group:;

(2} an amino group which may be substituted by at least one
substituent selected from the group consisting of an amino
group, a monoalkylamino group, a dialkylamino group, an
arylamino group, an arylsulfonylamino group and an aryl-
carbamoylaminoe group:

{(3) an alkenyl group which may be substituted by an alkyl
group;

{4} an aryl group which may be substituted by at least one
substituent selected from the group consisting of a phenyl
group, an aminophenyi group, an N-alkylaminophenyl group
and an N,N-dialkylaminophenyl group; or

{(5) a saturated or unsaturated 3 to 12-membered monocyclic
or dicyclic heterocyclic group having a hetero atom
selected from sulfur atom,'oxygen atom and nitrogen atom.

4. The compound according to Claim 3, wherein said hetero-
cyclic group is a 5 to 1l0-membered monocyclic or dicyclic
heterocyclic group which may be mono-, di- or tri-substi-
tuted by 1 to 3 substituents selected from the group con-
sisting of hydroxyl group, a hydroxyalkyl group, an alkyl-
oxy group, an alkyloxycarbonyl group, an alkylcarbonyl
group, an alkyl group, a cycloalkyl group., a cycloalkyl-
alkyl group, a pyridylalkyl group., oxo group, carboxyl
group, phenyl group, a phenylalkyl group, a diphenylalkyl

This Sheet Has Been Replaced
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99 [err] Qly product - Reference
exanple 100 5 ~ (1)7A m xture of 3 7 g of N-(tert- but1§ng@g

zine, 2.5 g of b 9 g of potassium
20 m of hexarret ﬂmumtmnm was Stl rred at 40 t Qr_4

hours. After cool *ng¢ wat &t Wwas*added 10 gnd the reaction mxture was
extracted with diethyl ether. The &xtf4ct was washed and dried, and the
sol vent was renoved under reduced pressure. Hexane was added to the
preci pi tated crgrstal. sphadyinkperapsiralls gwere. cadl Plenwid Iy loxycarbonyl

- 114 - Fidrdi@f,l R0phend] & vamdyd eEoég(aeatazbbﬁwlea%hhogz-
dlphenylnethylplpera2|ne (nmelting point 9-131 [err]

product (5.0 gPHRPelkktaphe®Pwas dissolved in 20 5 m of 26 %hydrogen
chl oi de- di oxane solutlon and the nlxture was stlrred at room '
tenperature for 30 r eng o e action
m xture undgr rTgl x&E%urédssahché)rdi guesx\% OE%%XO T AGS] ?%EgaPﬁgﬁﬁ?e
sol ution was adﬂ@dlpogrheprES|th£Q£m¢CVhéLQ1grgm@ seleck@d dxomathed with
ethyl acetate. g Hhg %h%i‘ghwsof"%@y@ngroup déd\hefhlr{l@e g3BLBeNb; ¥8sa -

renoved under reduced pressure. | ané was a to the preC|p|tated
crystals and tenyl gEPygtaPéP%w&4¥¥uﬂrPéEteHYE?ZQ}*ﬁﬁ%ﬂgqﬂ¥Pb igidazalylg of

1- di phenylgmiuy| pinREE2E1 18 fyIE griong , PRy PEo1 ¥, [@ioupC) motbholin-

Ref erence ?6an%leg¥o%p, pyradinyl group, benzimidazolyl group, quinolyl

group and tetrahydroquinolyl group.

6. The compound according to Claim 1, wherein RS and RS
form a saturated or unsaturated 3 to l2-membered monocyclic
15 or dicyclic nitrogen-containing heterocyclic group together

with nitrogen atom adjacent thereto.

7. The compound according to Claim 6, wherein said nitro-
gen~containing heterocyclic group is a 5 to l0-membered

20 monocyclic or dicyclic heterocyclic group which may be
mono-, di- or tri-substituted by 1 to 3 substituents
selected from the group consisting of a halogen atom, ah
alkyl group, hydroxyl group., a hydroxyalkyl group, an
alkyloxy group, oxo group, carboxyl group, an alkyloxy-

25 carbonyl group., a phenylalkylaminoalkyl group, phenyl
group, a halogenophenyl group, an aminophenyl group, a
nitrophenyl group, an aminophenylalkenyl group, an amino-
alkyl group, an aminophenylalkyl group, an N,N-~diamino-
alkylaminophenylalkyl group, an N-arylureidocalkyl group, a

30 morpholinylphenylalkyl group, a pyridylalkyl group, a benz-
imidazolylalkyl group. a hydroxyphenyl group, a diamino-
phenyl group, an N-alkylaminophenyl group, an N,N-dialkyl-
aminophenyl group, an amidinophenyl group, a piperadino-
phenyl group, a morpholinophenyl group, pyrrolidinyl group.

35 piperidyl group, indolyl group, pyrimidinyl group, benz-
imidazolyl group and pyridyl group.
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(1) A m xt ure—of—25-g of 2-(4-hydroxyphenyl)ethyl anmi ne hydr ochl or| de
36 of sodiu ate, 200 mM of 20 water and 200 '
acet ate was |nlmmmmm‘m of benzyl oxycar bonyl {Gkia
dropvvrsetot fter stirring the m xture at

for 20 hours, the organic | ayer was separated and washed, errTa
sol vent was rem)ved fromthe organic Iéy%fat under 25 reduced pressure The
residue was crystallized froma hexane solution to give 31 g of

N- benzyl oxycar fony[Tari aompound accdridydgoky phbxin )t Wiexmiinethgi étlerad9 %
mel ting point: cyc11%4g93u+ef§]églecteéofréﬁ)plﬁEfQQQdyleg@%ug Sp908t:aine

3-chl or opr opanol | am ne_ and 50 di me hyI sul T oxi de
was stirred at 9TOuP7PERERidyy g€?°|’1‘@ur§1°rﬁh?%rn?:cﬁﬂqqﬁb mR&EPBPLWREL added to

the mxture an@rx]:folihg npyfmead/mleg&bagt, edhWhdrpHdliny 1 grauet aaﬁhyd'ﬂ‘lﬁ-
extract was_-was e a 5 was I‘
m xt ure undgr r (égg g g%%%%r %q?%xggroqu}%%#ﬁ oun ssofnveazog%oqya

chl orof orm andnonger - 115 -
ice-cooling, 8 m of thionyl chI ori de was added dropw se to t he
solution. After strrrrngﬂgt 50 [err]C for 3 hours t he spl vent was
renoved fromtHe r TREt FEFPPNSE AGEOFRABE FedBEatm 3. WhezednrB) Vater was

added to the residgtegeandcdhe ®¥ Xsuaa a5ky@59ﬁwed12whtshaﬂlslkm gidwgy,. The
m xture wa;1 ma%%3 ; gl%al i njg Wi th ngassr coarbon ate arqg ngtraoctedenwth
et hyl Qot . *FhBY SN A OREE - whshed A e d o%na th T

was renoved fr@harhe extract under reduced pressure. The resi due was
purified by silica gel colum chromat ography 10 (solvent; chloroform:
et hanol = : 1& to give 12 g of N, N- di but yl - 3- chl oropropyl am ne
(yield: 58 % .y A coppeiielected IKRR ([err] ppm CDO [err]): 0.91

(6H, s), 1.2-1.5 G8H3-B)ridyBierhyl)u2Eiad) ~4 2néthdaAl (b -Bhity LoRénd2H,
t), 3.60 (EE{ t? {3-cyclohexyl-3-phenylimethylureido) -4-methoxy-6-tert-
butylphenol,
2-[3~-cycloheptyl-3-~(4~-dimethylaminophenyl}ureido]~4-meth-
oxy-6-tert-butylphenol,
2-[3,3-di(pyridylmethyl)ureido] -4-methoxy-6-tert-butyl-
20 phenol,
2- {4~ (4~-aminophenyl)piperazin-l-yl]lamido-4-methoxy-6-tert-
butylphenol, '
2-{3-(2-cyclohexylethyl)-3-(4-dimethylaminophenyljureido] -
4-methoxy-6~tert-butylphenocl, and
25  2-13-(4-pyridyimethyl)-3-{3-pyridyl)ureido] -4-methoxy~-6-
tert—butylphenol. '

11. A process for preparing a compound (1) according to
Claim 1 or a pharmaceutically acceptable salt thereof which
30 comprises the steps of
A) allowing a compound represented by the formula (c) or a
reactive derivative thereof:
OR!
RO R4 \Nl
.
N—C— OH {c)
RZ
ORDI
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(3) Under ice_cmu_ng,_uLZO m of a dinmethyl formam de (DMF) suspensi on
cont ai ni ng 850 C odi um hydri de was added little by little 5.4
g of N-ben gﬂrﬂg lﬂli am no- 2- (4- hydr oxypheny ) rige \igiraas aley e
rrixturewa el roomterrperaturefor 20 m rjut es. pome NE

m xture was i ce- cool ed, 10 ml of a DVF sol ution cont ailai ol g
N, N- di but yl - 3- chl oropropyl ani ne was addet?4 her et o. Further, after
stirring the mxture at roomtenperature for 25 24 hours, water was added
thereto and the m Xhdte@eWASRY, RleXR?a&ﬁ@OhWHahredl a%hkéhméth@&mﬂ&‘@ #&xtract
was washed and | e % swas_ removed fromthe, extract
under reduced presfg'glf'ee1 ghéparl qdug sTPFTTIES t?yli'l 31 FPERL ggFoup

col utm chr omat ogr appiciongenive drotassed: eahl Wﬁc@:a:t@@@ 8Bygenlaom then
chlorof orm: ethanolyy=gd@furldcd® 9ive 5.5 ¢ of

N- benzyl oxycar bonyl - 2-[ 4, ( 3- di butyl am nopr opyl oxy) - phenyl | et hyl am ne
(yield: 63 % di9 )FeﬁFGdH?:Fh a}F@C{ﬂm‘lﬁi represdnied 1bMGWeFF1]J}a (bB5 (4)
Conc. hydrochloric acid (2 1 rﬂ) a[NkSng of 10 %(b) pall adi um car bon
(Pd-C) were added to,100 Igg % 59 Htl on
containing 5.4 g of %Egﬁgyﬁv Xyca?85ﬁ§Fn S[3R (3pino group which may be

di but yl am nopr opyl oxwrpheny| fetdybdshiitneed, The ai kétemoayasdic grsupj ected to
catal ytic reduction ﬁ{gqﬁ under nornal pressure for 1.5
hours. After rem)wr‘nzzz"tnt%g{:l at a lé‘by filtration, the filtrate was
condensed &fd tHe? salFeEFﬂ{n%oﬁ/\/an" %%Pvé@“?%%tfe??reﬁ?@t&éuébu’éhgoI ution
was washed furdduidi etby) : et her and nmade al kaline with potassium
carbonate, and the m xture was exgtact ed vvlth et hyl acetate. The
extract was washed and dl‘lego anp thk‘;z Rht 10 was renoved under reduced

pressure to give 3.2 g of 2- [_ & i bl tyI %m nopronll oxy) phenyl
OR

ethylam ne (yield: 85 % 5
R

31

wherein the respective symbols have the same meanings
as defined in Claim 1; or
15 B) allowing a compound relpresented by the formula {d4):
20 OR 1[{4 .
NH (d)
RZ
OR31
wherein the respective symbols have the same meanings
as defined in Claim 1,
- or a salt thereof to react with a reactive derivative of a
20 compound represented by the formula (e):
HOOC-NRSR® (e)
wherein the respective symbols have the same meanings
as defined in Claim 1,

to form a compound represented by the formula {1-b):
OR!

RO R O I]ZS
N-—-(L—N-—-Rf’ (1-b)
R2
25 OR3I
This Sheet Hag
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NVR ([err] ppm CDCl[err]): 0.89 (6H, t), 1.2-1.5 (8H m, 158 15 (2H
br.s), 1.90 (2H; 2-42-(-4H, t), 2.59 (2H, t), 2.68 {2t
(2H,)t), lmiu ET{) (1-7.11)'(4H, r‘r)( ) Referenﬁélseéld&ﬁa’rﬁﬁé_@fEN 20

“" HIW’H erial is treated in the sane RERLACED: s

Oorrespon

descri bed eremce exanple 101 to- g' ve t he conpoumd—as snown I n
Tabl e 30. 12%abl e 30 25

Herr]N-R err] Ref er ence -Rlerr] ~Melting
poi nt exanpl e wherein the'respective symbols have the [serme] @panéhgs

102 ' [Er4L y product Ref er ence
exanpl e 103 Ur? dellférele%o%)rlll%lgam 1: 18 of a nethanol solution con-

30 taining 3. 8§75 aglewmg(nhﬁquwdnﬂfhyh? #%z@ﬂr&‘rﬁlﬁe (fAsto reageed
dropwi se a m xed t30aUtbRBo@hd 43R s@nebadby! ehé -fudndia ¢

- 117 - di carbonate ((Boc) ggrtgo% nd 20 m of fr)gt hanol After stir-
ring the mRture at the same te 1§ for 30 minl nmet hanol was
renoved fromthe reateireannk¥: urepresdats hydr@ghxcatom,easuaékghdgrd:@

resi due was purifi eq,htpéhsg‘gycgeg&% Sétt%%eﬁmgﬁhémofg R (Rakuenty

chl orof orm : net hanol
N-(1-tert-butoxycar bl?nﬂubﬁ‘r'—ib’é‘ﬁ'—%qln an ary4_ ﬁFﬁﬁPh‘yIP}CNWéhﬂﬁ SWossicyi el d:

47 % IR (film: 1693%ted, &Af&hidd .group which may be substituted or a
10 heterocyclic group, and the other symbol has the same
meaning as defined in Claim 1,
to form a compound repfesented by the formula (l-c}:
R 0 gt gst
| | |
N— C—NH (1-¢)
RZ
OR31
wherein the respective symbols have the same meanings
15 as defined in Claim 1; and,
D) when the Wl of the product represented by the formula
(1-a) or (l-c) is sulfur atom, if desired, allowing the
product (l-a}) or {l1-c¢) to react with_a compound represented
by the formula {(g):
20 R7NH, {g)
wherein R7? represents hydrogen atom, an alkyl group,
an aryl group, hydroxyl group or an alkyloxy group,

to form a compound of the formula (1-4):
OR!

4 NR’ RS
RO R (! R
N—C—N—-R® (1-d)
RZ
OR31
25 wherein the respective symbols have the same meanings

as defined above,
E) when the group OR3l of the product is a protected
hydroxyl group, removing the protecting group of said
hydroxyl group, if desired, or when the group OR3l of the

i




10 Reference exanple 104 - Under ice-cooling, to 200+—0i..a
t et r ahydr of uran T sol ution containing 5.0 g of {THIS SHEET HAS BE .
N- (4- pi peri l‘m”" benzyl ami ne was added dr opvi se SQEmApEb a EH—I

solution 1 of benzyl brom de. After sTITTTNg~the

m xture at the sane errperature for one ffé” THF was removed from the
reaction mxture under reduced pressure and a saturated sodi um hydrogen
carbonat e aqueous sol ution was added to the residue. The m xture was

extracted wit hp@dechylsabydremrerl Broupxt iicfenbredvasifderapdoderbdng amke t he
solvent was re x9ﬁld§£oﬁ§%q§ﬁap %HEEinErfféﬁitaérﬁj 1f gekystals were

recrystallized froman ethanol sol ution

N—(I-benzylp|péFFﬁeﬁt&n9IE¥ﬁkRH9 qqﬁbéﬁz?lpharmaé%ﬁ?k??%ﬁyéPﬁcegéa@&enelt|ng
poi nt: 240 [errda@tqr higher). 25 Ref erence exanpl e 105 Under ’

I ce-cooling. 3.46 g of benzyl oxycarbonyl chloride was added dropwi se to
a m xed solation of 4.15 g of N-(4- 30 piperidylnethyl)-N benzyl am ne,
2.10 g of trieti®yl afhreprodess a2@FdingotoTERaimfller wnéneiMnghEhethéxture

at the same ?d)e&ﬁsﬂi & ¥he o?@l:‘iﬁétaé‘z‘:’ &ﬁl?rho%m oMb emeéa%x%tfpfor

hours, water wasa ed to the mxture and the m xture was ract ed
with ethyl acettf&aiPABIeRtPERGCGHES RRSREHY Andr 3P o PTATESEhEVEBNGENL

was renoved undﬁfmgradugedupj@cstsmge the prishacabtaj nesl 4 exiptdeevBsonurified
by silica sol ve chl or of ot m

net hanol 9?9 r?EF%RSn to ﬁ?Q%F%flffebpgpg B O8h AR oS sl gt bR 9L

N- ( 1- benzyl oxycdnbeierpipetheli grobpy |-MBERY| s a grdyphennykanine §yfxgal: 50
% IR 1702 cri&ffdoky1 graufef erence exanple 106

13. The process according to Claim 11, wherein when the

15 group -NR?R® in the product of the formula (1) is a group

containing a free carboxyl group, the process further
comprises allowing the product (1) to react with a compound
of the formula (h):

H-NRER? (h)

20 wherein -NR8R? represents an amino group which may be
mono- or di-substituted or a heterocyclic group
containing a nitrogen atom,

to convert the product to a compound (1)} wherein the group

-NRSR® is a group containing a corresponding amido group.
25

14. The process according to Claim 11, wherein when the

group -NRSR® in the product of the formula (1) is a an

unsubstituted or mono-substituted amino group. the process

further comprises allowing the product (1} to react with an

30 alkylating agent of the formula ({i):

R10-x (i)
wherein R10 represents an alkyl group which may be
substituted and X represents an eliminatable group,
to convert the product to a corresponding compound (1}

35 wherein the group -NRSR® is a monoalkyl-substituted or

dialkyl-substituted amino group.

|||iiii|‘|’iii|iﬁ|i“ T




4- Pi peri dyl met hyl ami ne and 3-fornyl pyridine were treated in t he sane
manner as described in Reference exanple 2 to gi ve

N (4- pi peridyl nethyl)-N-(3-pyridyl methyl)am ne. § ARSI BEEN
obt ai ned and di-tert-butyl dicarbonate ((Boc) [ err] O) Qﬁ% in
(‘ll

t he sanme manner as described in Ref ergnce exanpl e 103|
N-(1-tert-butoxycarbonyl -

pi peri di n-4-yl nethyl) N-(3 pyridyl nethyl)amne (IR 3320, 15 1688 cnferr]).
Ref er ence exanphBSTRAC Under ice-cooling, 10 drops of a 50 % choline
solution was 20 added to a mxture of 20.0 g of 3-(trifluoromethyl)phenyl -
hydr azi ne and 6,63 9 of ,acrylonjtrile, and the m xture was heated at 95
[err]C for one RbEFIOSSs @& 3 Pbﬁ%ﬂl {PTRORG FgPresentag| Pyigthe Xarmuda 1N
hydrochl ori c ac(t) was added and the m xture was stirred at 95 [err]C
for 10 mnutes. After 25 subjectiggtthe mxture to hot activated charcoal
treat ment, the m xture V\@a; adj ustRfdwW o R al kal i ne pHwith a 10 %
aqueous sodi um hydr oxi de sol 0 nd[er cek €00 i ng. Preci pitated
crystals were collected by filt shed, antitkecrystallized
froma nixed sol ution of hexgife and ethyl acetate to give 17.27 g of .
1-[3-(triflyoro- met hyl ) phenydg* 3- am no- 2- pyrazoline (yield: 66 %

mel ting poi nt: 104-107 [err]O). Ref erence exanple 108 35 (D)
A mixed solution of Wexpisf R % pepresentst HoxpBéyiene alkyloxy; Rl repre-

- 119 - and 100s&it $fa1bGH aﬁydfégxtgs%t@'a'&kywaércmyﬁow o3 [err]G,

and 140 m of a hexane sol ution conf ai ni ng IM sec-b t hi um
(sec-BuLi) was added HSPEEE CHerR td'epEﬁS&nts H'S@PW?FnﬁllfWe?ﬁMrle at

the sane tenperat ur eedalr of5 the above substituents may be substituted; W
10 represents O, S or NR7; where R7 represents H, alkyl,
aryl, OH or alkyloxy,.g group of the formula (2):
b
T (2)
__..N_R6

represents an amino which may be mono- or di-substi-

tuted or heterocyclic group containing N atom,
15 or a pharmaceutically acceptable salt thereof, and a
process for preparing the same.

T %
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5 minutes, 11 nl of dimethyl formam de (DMVF) was adde B%P&A@EMENT%BEH n

m xture. The m xture was stirred at -50 [err]C or | ower Fxnnu es.
Then, a 10 % acetic acid aqueous sol uti on was adqeldate o he-nlx and
t he resultlng m xture was extracted with diethyl was
10 washed and dried, and the solvent was rgﬁg%ggﬂgpgﬁ&ﬁ;qupﬁgnjl1997
pressure. The reS|due was purified by-82¥+ ca—get—cotum chromatography
(sol vent; hexane : ethyl acetate = 9 : 1) to give 5.7 g of

2, 3, 4-trinmet hoxybamsmabrhyde (yield:-24 % oily product). 15 (2)
The product thus obtained was treated in the sanme manner as descri bed
in Reference exanple 3 to give (2-

am no-4, 5, 6-tri met hoxyphenoxy) nmet hoxymnet hane (oily product). 20 NVR

([err] ppm CDd [e@Flﬂ:QOL SompOults AnpSProCBST %&%EP%&IN@TEE Sagkh s), 3.88
(3H, s), 3.6-3.8 (2H, br.s), 5.03 (2H, S, (IH,—5) 25 The phenol

conpound (1) or pharnmaceutically acceptable salts thereof of the

present inventio i nhi bit effects lipid

per oxi dat i on, g%ngge 75&%@% %a? *%h o?m%%%(;ﬁﬁ§§8§en5§§df’¥eghi[fLOrmula
formati on, ACAT {l}:activity, nouse anti-oxidative action,

reperfu3|on i nduced 30 arrhythnlaORbrqyn edqya car bon

tetrachl ori de-i nduced hepga opat hy ﬂr | i ke so that they are
effective for the preventio ) th ére t negt  of |schen1c di seases
(cardi ac infarction, cerehygh i gFalct erfusi on‘Hi sor der,
etc ), atherosclerosis, inflaﬁﬁati-q hepatopathy and the 35 |ike. Also,
§§9e5|red gonpounds of the preséﬁR’inventlon have Iess toxicity and
t hey are used as 2 medi ¢ ound i.n high safe
- 120 - “dains: ?H’eﬁo r@Bﬁ%%%tﬂ% fepPesdit 8Y B}k?ﬂa‘éxifor%lr@n(r?)‘

sents alkyl; R? represents alkyl or alkyloxy; OR3
represents OH; RY represents H, lower alkyl or acyl,
each of the above substituents may be substituted; W
10 represents O, S or NR’; where R7 represents H, alkyl,
aryl, OH or alkylbxyy ;.group of the formula (2):
I
g6 (2)
represents an amino which may be mono- or di-substi-
tuted or heterocyclic group containing N atom,
15 or a pharmaceutically acceptable salt thereof, and a
process for preparing the same.



s

[err] ?Lﬁb Bt bygePr Bsents hydrogen atom an al kyl group

whi ch nmay be s bstrtu&p or "an al kyl oxy group which may be
substituted; Rlepgd .r épbebemn 19976‘“ al kyl grsuﬁsﬁ%‘dtéf%heet Z@BeESmber 1997
substituted; R al kyl, gy o= ety —e—5t" pet==t=uit ed
or an aIkonxy group whi ch may be su strtuted e re resents a
hydr oxyl group which may be protected by an acyu 'Mtﬁﬂﬂ)

al kyl oxy- IoweF’&PR?F group, a |l ower al kyl oxycar wer

al kyl car bonyl oxy-1 ower al kyl group or an aral kyl group, 4 represents

hydrogen atom, a Lo -
may be sub- ~ k gﬁ%v? Ut ¢ 5W

repre- sents hydroggn
hydr oxyl group or an al kyl

,.Ik h of which
%egsé%)%ﬁ) %E %P &C%Iﬁ[og?‘%'& \‘mgrer n Rerr]
P nlnﬂﬁNa|K?| group, an aryl group,
: up{ aggr¢up of the formula (2):
[err] represents and may be (no- or di-
substituted by group, gkang enated al kyl group, a carboxyal kyl group,
an al kyl oxycar bonyl al kyl grouggsa hydr oxyal kyl group, a di-
hydr oxyal kyl group, a trrhydroxyalkyl group, an N-alkyl - ani noal kyl
group, an N, N-di al I-wyﬂeaer.nomq Is:yelsrgeeups nﬁcﬁbgen (ahqadn,ergd allketl) grriongal kyl
group, a carbanoyl I
N, N- di al kyl car bam)?# ky%yl%)er osﬁﬁ’s u% oxya %’F%/ca‘%%]nohl Q:Irgﬁ(yl
group, a nnrpholFﬁdté#b%ﬁ?ﬁ%ﬂqQFedgr preﬁr$ﬁ§¥#%xSRﬂ4 Yo GRMPyMhich
stituted al kyl QFO%Ey-BeC¥§$£E§ edgr@ﬂpreéréyéﬁﬁﬁﬂéﬂ”éiﬁﬁﬂ graiOuRican
arylalkyl group or a dﬁgrgugglgkuél &% an alkyloxy érgup wéygﬂ“) r%ﬂp

substituted; OR3 represents a hydroxyl group which may
be protectedby an acyl group, a lower alkyloxy-lower alkg_z___];

group, a lower alkylongarbonmg group, 2 lower
alkylcarbonyloxy-lower alkyl group or an aralkyl group;

R4 represents hydrogen etom. a lower

alkyl group or an acyl group each of which may be sub-
stituted; W represents O, S or NR’; wherein R7 repre-
sents hydrogen atom, an alkyl group, an arvl group,
hydroxyl group or an alkyloxy group, 2 group o: the
formula (2): _

3

f (2)

_ — N—R&S®
'fepresentqé%% amino group which may be mono- or di-
substituted by
{a) an alkyl
gzoup, 2 nalogenatad alkyl group, & carboxyalkyl group, an

alkvloxycarbonylalkyl group, a hydroxyalkyl group, a di-

hydroxyalkyl group, a t:ihyd:oxgalkgl group, an N-alkyl-

aminocalkyl group, an N,N-dial kylamﬂ‘noalky'i group, an N-
(d’onenv’lalky")am.noa.lkvl g*ouu, a carbamovlalkyl g*'oup, an
N—ar<y1carbamov131kyl group, an N, N-d;algylca*bamoylalkyl
group, an N- (@inydroxyalkyl)carbamoylalkyl group, a
morpholinocarborylalkyl group, a heterocyclic group-sub-
stituted alkyl gfoup, a cycloalkgg;grOQBT a cycloalkylalkyl

—-—

group, an arylalkyl E;bup or a diarylalkyl group:




a nonoal kyl am no fgFoep ' M No group, an arylam no group, an
aryl sul fonyl am ng @EWEME&'hsaﬁﬁT car banoyl am no group; (c) an al kenyl

group which may He sub i al kyl spbgtiflite (sthee® P 26 Dec@mbiep WBIh
may be substitutrdDaiy quaa ubstl

e E T R eSSt O

¥ S35 < J. §

consi sting of

ou
an N, N-di al kyl am no group or (e) a saturat ed or Hmmmum I |Hﬁ|
12- menber ed norn GYGah! am@hed syglic het erocyclic g ero atom
selected from s&—*—m——e&:ﬁﬂs—é\ﬁ&hatomand nltrogenaom or i) a
heterocyclic group containing nitrogen atom or a pharmaceutically

accept abl e salt thereaf monaalkﬁmlwuué agc@i gt o i fd 2iridud, WHerein

an N-al. kyI am no

said aryl grou |§_ WW SISt uent
sel ected from NS JrFd hfiq‘lgrg SHAZOR Q'F'm %LQFO@@QQED_&E&&Jl kyl

group, a car bg@@b}f&ﬁ%@ groug:kyl oxycar bony al k'yI group, a hydroxyal ky
group, a di- hxcumaﬁahkkénﬂi Roud La 3 Nnabkil

am noal kyl gr oup—amr=iN—th-aldoyt-ai-nes SH=AHA z —
(di phenyl al kyl|Ba IkyI group, a carbanoylalkyl group, an

N- al kyl car banmoylal k.;al agrdugroum Whmhdmahrkbeasbnanyhaiéq/Ibvgramupgaaa one’

N- (di hydroxyal E¥kEEatHeHPYEa &Fded! @ KyT_group, a
het erocycl i ¢ group=sti=——st < ---,---=-—~——--~-—-_~:-g a

cycl oal kyl al kyl gr oup2BafMER?| 5| kyi S ahdNaadkwekamiaicky| gr oerpoupz) an
anmi no group whial EnbeB—dﬁé)B:tﬂIaﬂ*@x@ by at keash; Ope SubSTITUent serected
from t'he group Tofgt SR OO0 ----=- kyl am _no grou
di al kyl am no gr(‘)’g §é.tui’a Nas| avaday 2 a ¢ PRACEHSTo "QEREY ahd an

e L)L\ n--_.- mmmm—-———————‘
——

aryl - car bam)yPé{rriﬂﬁsygi-ogphe'(g)omlalckgnyhpghavz.m|a;rhemgtobatsmbst|tut ed by
an al kyl groupgelected from sulfur atom, oxygen atom and nitrogen atom

{(ii) a heterocyclic group containing nitrogen atom,
a pharmaceutically acceptable salt thereof.

8118




(4) an aryl group-which nay be substituted by at |east one substituent

sel ected fromt hg EﬁH&cQﬁEﬁ?%@iﬁg f a phenyl group, a am nophenyl group,
an N-al kyl ani nophen %ourn and an N, N-di abgrsafiteymeeny 26 DeepmbYr 1997 a
B&@t v

saturated or unsg er ed THFe—or=drecyehre
Claiml, wherein said hetero- cyclic, group |s a 5 to 10- nenbered nmonocyclic

het erocyclic grou ~ The conpound according to

or dicyclic het eFoERAIFE=GH ORI PR PTRIS S Iat et er—by e bubetss—ingt ed
by 1 to 3 substlé@@@*ﬂ@&le%@zéc&éem#&ﬁ %@L&»cﬁfm co%'ss'éLng of £ %drgx
group, a hydroxyal kyl rQF@ﬁ an al y group, an algﬁlox ycar

group, an al kyl c&T onyl e=ghe I‘?( {; a T FEree 9I—‘§jro%-p°uf an

cycl oal kyl - aIkyé’&wlnnyca¥QQPWLdykalkgio@pﬁna)hyﬁﬂmx@ﬁakﬁ’ casho XY, @Eigg,
phenyl group, a 1 gL-gu \ . ]
group, phenylplpera rou =4 g p%eny#%$%P%%¥< Fb85$P°gr%ﬁ,: alkyl
N-phenylcarbanny?mtﬁQﬁ#%¥ﬁu$%9h°N-ﬁheﬂyNt@&%ﬁ%ﬁAﬁmlﬂ@ﬁ#hUélQyP 9r o&p.N- 3 4.
Ehe cormolund aCCOﬁﬁfiﬂu¢1@1c(iﬂw?l)Eh§noWE|@*&.% d ehf[i:taﬁ"bﬁm?@Y k\gw 9 P8p | Sar
eterocyclic groyp_select r r COHSIS 1ng,¢f | roup,
pyridinio group,ﬁp FhHEICT ﬁmﬁk %ﬁg gp r i 81N GV Gapt % B?%ﬁ&f
i m dazol yl groupg*@m@daznP%ddnyyagoxwa&xywr¢aﬁnahamﬂall mugvoﬂprpaolln- yI
St Py Y oadh o mpEo & gazekyi A accor .lg ¥ gyp?_ T -ﬁﬁé?eln

t et r ahydr oqui nol yl e conpoun

gr o
Rlerr] and R[errft¥Eﬁ?ﬁé;%%%ﬁ}r§F€H°orauﬁ%%éQ# Hedglrous. 12- meebes Hylalkyl
Tonocyclic of di gyek £ an 1890@nkgRNg A N Gl byl gHPub 0gCt her wi th

ni trogen atom adjacen ereto. The conpglind accordi.n ai m
wherein said nltﬁgF 4 aJ?no group whlch may su stltuted gy ieast dne

substituent selected from th#€ group consisting of an amino
group, a monoalkylamino gybup, a dialkylamino group, an
arylamino group, an a sulfonylamino group and an aryl-
carbamoylamino group; ‘

(3) an alkenyl growbp which may be substituted by an alkyl
group;

(4) an aryl Qroup which may be substituted by at least one
substituent/elected from the group consisting of a phenyl
group, ap/aminophenyl group, an N-alkylaminophenyl group
and an AN, N-dialkylaminophenyl group:; or

{5} A saturated or unsaturated 3 to 12-membered monocyclic
oz dicyclﬁc heterocyclic group having a hetero atom

&, The compound according to Claim-s-, wherein said hetero-
cyclic group is a 5 to 1l0-membered monocyclic or dicyclic
heterocyclic group which may be mono-, di- or tri-substi-
tuted by 1 to 3 substituents selected from the group con-
sisting of hydroxyl group, a hydroxyalkyl group, an alkyl-
oxXy group, an alkyloxycarbonyl group, an alkvlcarbonyl
group, an alkyl group, a cycloalkyl group, a cycloalkyl-
alkyl group, a pyridylalkyl group, oxo group, carboxyl
group, phenyl group, a phenylalkyl group, a diphenylalkyl

Hllllll HIIII lllll HIII ll llll



gen- cont ai ni ng hetereeyclFe—group s, a 5 to 10- nenbered nonocyclic or
dicyclic heterocylﬁEP@QﬁME%ﬁﬁE gy be nono-, di- or tri-substituted by 1

to 3 substltuentssel ecig r%ﬂe group %‘é‘uf&ﬂe%é& -2 @é&%&tm-;an
al kyl group, hydr x@dte gr ou.p, ..... gkyal Ky =roap—ar—a-kyroxy—grotp— OXB
group, carboxyl g -‘:"""""":"""“ ar bon‘ﬁ group, a phenyl al kyl am noal kyl
group, phenyl group, a hal ogenophenyl roup, an am nophenyl group, a

ni t rophenyl groufXo&a- aﬁ?ﬁ%‘p}w*@l | ggPERP, 2 aPheny Yed-<: /é-l‘kylcagboupl an
am nophenyl al ky| ogoaup, Naph bz a&ksﬁba%aoah%%r@rwlca%g B &
N-aryl urei doal kyl__grou hol i nyl phenyl al kyl group, a“pyrid Y

group, a benz- ﬁf“ga%%?’gl‘iqﬁ Byroup, a hydroxyphenyl group, a d| am no-
phenyl group, an gal kyl am nophenyl group, an N, N-dgal kyl - am nophenyl

group, an amdi eyl E%ﬁ%ﬁﬁnéiﬁdeQEaQEngo EPanEngﬂﬁp%-“ sadglyFtSTaup

nor phol i nophenyl group prperidyl group

pyri mi di nyl grouﬁycbéﬁzg"?‘l‘ﬁ’ dez & ﬂeh@l‘@Gp’CéhG W‘FEMGW. fIrom the

- 123 - 7 g*ox..: consisting of pyridyl &roup, M@Q{mogngugccgfgéng_to
Cl aim 6, wherelntl ﬁtg{o- e'ts%/”d gouels selectedfrom per azi nyl
group, piperidi nd*§F ot B RERTFOYSr S0BUP noPFRRF I SE6Y rmHBhGPF‘PiyY*
gr oup,h Syr roli d: gsrlougr oup-,.da‘m.mmtrwh.ob‘lrnyb gppupol idinydr (g—rougul mekyhogmup
t et rahydr oqui no L d%;ﬂé ny oIl R Q
according to d a%%% Q%EI‘EI n err%r Gb L Irlgigen aolr?q'll IQ% rr] |&§ ggpa kyl
group, Rlerr] i s IRRURY RYE RAR drequépp}y sIRG¥P oxyl group, Rlerr] is

hydr ogen at om a%W| S oxygen atom 9 9. A conpound Sel ected from

2-[3-(3-pyridyl mgh b h
2. (3- oyl ohexyl - phene) ceil BRRRFnR bR GIAHR V1l P eniny R rend

2-[ 3-cycl oheptyl fsmadsmmmqropnsnyuyateddm] td-Ieimembered monocyclic
oxy-6-tert-butyl Bgea%:{clzc nitrogen-containing he%eroclycl*c group together

2 (3. 5-di (pyri oy et iyl L el 09) T ietinogy o LEr (- Uty

* The compound according to Claim %, wherein said nitro-
gen-containing heterocyclic group is a 5 to 10-membered
monocyclic or dicyclic heterocyclic group which may be
mono-, di- or tri-substituted by 1 to 3 substituents
selected from the group consisting of 2 halogen atom, an
alkyl group, hydroxyl group. a hydroxyalkyl group, an
alkyloxy group, oxo group, carboxyl group, an alkyloxy-
carbonyl.group, a phenylalkylaminoalkyl group, phenyl
group, a'halqgenophenyl grdhp, an aminophenyl group, a
nitrophenyl group, an aminophenylalkenyl group, an amino-
alkyl group, an aminophenylalkyl group, an N,N-diamino-
alkylaminophenylalkyl group, an N-arylureidoalkyl group, a
morpholinylphenylalkyl group, a pyridylalkyl group., a benz-
imidazolylalkyl group. a hydroxyphenyl group, a diamino-
phenvl group, an N-alkylaminophenyl group, an N,N—dialkyi—
aminophenyl group, an amidinophenyl group, a piperadino-
phenyl group, a morpholinophenyl group, pyrrolidinyl group.
piperidyl group., indolyl group, pyrimidinyl group, benz-
imidazolyl group and pyridyl group.

TR



¥ 3- (4- di net hyl am nophenyl ) ur ei do] -
Substitute sheet - 26 December 1997
. 1., LHipghind i) according to C ai 1 or a
phar maceut i cal | yZaccept able salt thereof which confiLi ses the steps of A)

al l owi ng a conpdand Thepcosoaurd aycordinoramiClais) For wherestt tve RIS 0at i ve

t her eof : cyclic group E?rﬁb ected from piperazinyl group, pigéridino
wherein Rerr], err] and eru&J ave the sane rrean%ngs_ S
defined in dairf uR’R[pé‘ SgPyBp ™ $ ‘n@gl be

protected by an mﬂp.gmurp‘w adimy\zerg:addgl momdrgmnlaykyt*gnmupdiwdmher
al kyl oxycar bonyl r. y-Lawer Kk 0
vEHc} ge'o%’e ?S Oxyge &%%1% 8 2k K¥hs QL D4R, 1

ar al kyl group; presen om” or ur atom to reac
wi th a conpound $#esented by the formula (b):
HNR[ err] R err] (b) wherein NRl[err] R err] has the sane

meani ngs as defi-fled j,n G aiml alé t her.eokt 0, forn;la#:onpound
represented by the f enﬁogxp(afngilacco‘a-ng o Claim =~ wherei 12°

wher ei n t he respmpdragersatool, sRhale amealdkyie greapi.ngd is an asl‘ddf igr®api. n

Gaiml; or OR3 is hydroxyl group, R% is hydrogen atom and W 'is oxygen
atom. *
2 .
%8, A compound selected from
2-[3-(3-pyridylmethyl)ureido] -4-methoxy-6-tert-butylphenol,
2-{3~-cyclohexyl-3-phenylmethylureido) -4-methoxy-6-tert-
butylphenol,
2-{3-cycloheptyl-3-(4-dimethylaminophenyl)ureido] -4-meth-
oxy-6-tert-butylphenol,
2-{3,3-di{pyridylmethyl)ureido]~4-methoxy-6-tert-butyl-
phenol,
2-[{4-(4-aminophenyl)piperazin-l-yl]lamido-4-methoxy-6-tert-
butylphenol,
2-[3-(2~-cyclohexylethyl)-3-(4- dlmethylam;noohenyl)ureldo]-

4-methoxy-6-tert-butylphenol, and

2-[3-(4-pyridylmethyl)~3-(3-pyridyl)ureido]-4-methcxy-6-
tert-butflphenol. '
1o
*%#¥. A process for preparing a compound (1) according to

v

Claim 1 or a pharmaceutically acceptable salt thereof which
comprises the steps of .
A) allowing a compound represented by the formula (¢) or a
reactive derivative thefeof:
R0 R 1|z"‘ w!
N—C—OH {c)
R2

2

OR?!

e ————

HIIIII\ ) AR \ll\



d by the formula (d):
[err] splecti ve synbol s have the sane neani ngs

as defined in nereol ‘Subdfitite thbbt 226°BétéBer 1997

Eb#@"%hﬁﬁ
derivative of ed b o ey

HOOC-NR[ err | R €T ] (e) 124 wherein.the respective synbols have
t he sanme neani ngs as defined in daiml, to forma conpound
represented by thaekeinuRd, (I4,bR? and R4 have the speer peanings as

hvaaxyl Prouct detsOME XYL SEAUP, dei1desbEEfend P REAEA GRBubhe
hydroxyl group with a proteciing group, and, esire converting the
product to a phamivhcremey ds byom@eqbtbybae a@altgroumo a] JowerTakkydPEes s
according to d aim.10,,,% wﬁaeroaé}eaﬁ{quycmmr ];Bﬁﬁ;r]a idwel-he product
of the formula (=—————~—a-muh-a ------------- F—gFoup, the
process further ok [ D tectlon
reaction to convergudhe Pé&@ﬂ&ﬁtst Qxfgéixoéfcﬁﬁaﬁf’&m@ﬁlr%&aﬁound (1) wherein the
group -NR[err]Rlerr] is a group containing a free carboxyl group. 12 :
10 12. The pruoeeseciceordi Agcomp@ingd ek essnsrdi hywhea {dmmgraouib)-:NRSR6
in the product of the fornmula (1) gﬁaaagroup contpgplng a free car boxyl
group, the process further COUR{U;?' ¢b @4‘h 04K ﬁm;v q<mmact wth
a conpound of the fdfl’fﬂﬁed-"(ﬁfﬁ eSS

B) allowing a

or a salt thereof to form a compound repreéented by the
formula (1-a): '
R}
0 R-" wl R)
N—L—N——R" (1-2)
R-
0R31

wherein the respective symbols have the same meanings

as defined in Claim 1; or

B) allowing a2 compound represented by the formula (d):
OR!

R ?4
NH
2

R-

(d)

OR31

wherein the respective symbols have the same meanings.
as defined in Claim 1,
or a salt thereof to react with a xeactive derivative of a
compound represented by the formula (e):
HOOC-NRSRS : (e}
wherein the respective symbols have the same meanings
as defined in Claim 1,
to form a compound ripresented by the formula (1-b):
RO OR R* O RS |
L]

N—C—N-—R® (1-b)
R-
. OR3!

T



HNRerr]R err] THY wherein -NR[err]Rlerr] represents an
am no group whi "REMCEUENQSHEEFFD o- or di-substituted or a heterocyclic
group cont ai ni n atom t p 4997
conmpound (1) whe ?@@QW R[err %:QW&W
correspondi ng am Uo- gr oup. ‘f‘he process according to Cai'm 10
wher ei n when the roup, - R[err]R[err] in the product of the formula (1) is
an unsubstitut ed $RETRHD- %§FFPEFEW%HW%&B"% feepS8PEsTeaRiRF her

conprises all ow ngag heepirsfiath Clrihorfemet wWith an al kyl ati ng agent of
the formula (J

; 5 ] - erein
Rl err] repres%ins ‘°nw a'fq<ytlhe C8m8°%?c "R[ta{é ab%ve 1=°r'nul%st ((Hjt e?i eadﬁg
represents ambtmmrmmwegr:snpeseme@mw tlosmpiediél :to a
correspondi ng conpound (1) V\hgne,iNI;cLhe group -NR[gyr]Rlerr] is a
nmonoal kyl -substituted or di,alk substi.tufed am no_ group.
- 126a -  14. nf)ﬁa'r‘?nfb utf ﬁ?s?ﬁtespé’ry CGTWREBR conpri ses a
therapeutically effective amount of a phenol conmpound or a pharnaceutically
accept abl e salle) tamepbis¥l as set forth in either one of clainms 1 to 9 in an

adm xture w- t:ﬁ_:g}_ OrVe]lld I % % cgt abLg car r| er or

di | uent. 15 , _=..,.._....,....--,__.—.--e-::e-e-- ad—as def i nag N AR PP RE - +H O or a

at her oscl er OSL\Ec.:ﬁ@F

I schem a/ r ep e T BT T QaTOL L Ob - DY - Henat opat Ty
: } noalk;l group, an N-

(diphenylalkyl}a.mnoa..kyl group, 2 carbamovlialkyl group, an
N-alkylcarbamoylalkyl group, an N,N-dialkylcarbamoyvlalkyl
group, an N-(diltydroxyalkyl)carbamoylalkyl gzoup, a
‘morpholinocarxbonylalikyl group, a neterocyvclic group-sub-
stituted alkyl gfoup, a cycloalkyl group., a cycloalkylalkyl
~group, an arylalkyl group or a d:.arylalkvl group: '

(b} an amino group,

__a monoalkylamino group, a d:.alkylamzno group, an
arylamino group, an arvlsulfonylamino group or an aryl-
. earbamoylamine group:
{c} an alkenyl group which may be substituted by an alkyl
gYoup;

(g an aryl group which may be substituted by at least one

gy

b

substituent selected from the group consisting of

an amino . group, an N-alkylamino group
and an N,N-dialkylamino group: or
(e) 2 saturated or unsaturated 3 to l2-membered monocyclic
Or dicyciic heterocyclic group having a heteroc atom
selected from suifur atom, oxygen arom and nitrogen atom.
and the other symbol has the same meaning as defined in Claim 1,

L HIIH i i I



to forma coqpound repr y the formula (1-c):

[err] §¢§¢%MEN§§%EE?S ective synbols have the sane neani ngs
as defined in en the W sibktififtet I e Sf%g d
by the fornulag%% Jf syl fur atom U ﬁj?@?gu?ﬂg Ic%ﬁééi 7
product (1-a) (T"?\ """""""" wi R conpound represented by the formul a
(9): Rl err]NH err] (9) wherein R7
represents hydrogen atom an al kyl -graqu yl group, hydroxyl
group or x9°’§?%‘trpﬁa %%Qrﬁéﬁm% gwpshﬁdf%?m%air?e oShil a (1-d):
[err] mhereln t he ORe ecﬁpv§§$ynbols have the sane neani ngs,
as defined above, E) whait rr] of the product is a protected
hydr oxyl group, renoving t Ln }group oﬁls@bd hydroxyl group, if
desired, or when the gr Qe r?fcof t

OR3!

wherein the respective symbols have the same meanings

as defined in Claim 1; and,
D) when the W! of the product represented by the formula
{1-a) or {(l-c) is sulfur atom, if desired, allowing the
product (1-a) or (l-c)‘'to react with a compound represented
by the formula (g):

RINH, (g)

wherein R7 represents hydrogen atom, an alkyl group,

an aryl group, hydroxyl group or an alkyloxy group.
to form a compound of the formula (1-4):

OR!
R" NR7 RS

R -

RZ

OR"X
‘wherein the respective symbols have the same meanings
as defined above, .
E) when the group OR3! of the product is a protected
hydfoxyl group, removing the protecting group of said
hydroxyl group; if desired, or when the group OR3! of the

I



- 126 - prod %‘Eg %@@8‘? Oyp, if desired, M%?&_ﬁ&ﬁé&?@ he
hydr oxyl group w Eﬁ iﬁﬁr hup, and, if degired rtingdthe
product to a phar C°U.t.2cﬁ| DEC pliabl e siMstitute Skketl126 Deldenbé0$997
according to C ai CWHEPEIATUAEN It he, ¢ FoE——NREEFFTRE ST I -t He——
product of the fornula (1) is a group “containing a protected carboxyl
group, the process fyurther conprises subjecting the product (1) to a
depr ot ect | on PEPEHEL off P¥IXYReTEMRe prodBetred 2 AT SFPsestigdcshtound
(1) wherein tyéxgxgtpgrdip evidRzeprbtiestdngr gbdus ONdrad NIy dasfike@, car boxyl

group. 12 " i- 2 The proce accordi ng
to daim1l0, S é’FgFﬁ" _gl;x]et %Odélrcéuﬁo- ﬁRgﬁgnl“ﬁé%ﬁél%arlol u& SP%FE’Zef ormul a
(1) is a gro®®i&ontaining a free carboxyl group, the process further

conprises al Iﬂ/vi ng the product (1) to react vvitg a conpound of the fornula

h) : e H NR[err].Rl err ] 0 h . wher ei n

f N??[ err] Rl er PE T eﬁpgsgﬁfge%ﬁh %ﬁc’r’fgllg;oﬁﬁ] GhRLR ?y“ﬂ%?r ain Whﬁﬁ‘néhleor

di - substi t ut eromp aNRéRerigrytdlei prgdoap of the ciu¥milai Ng)aibi &r ggewp at om

t t the, R in t g - NRSR6 |
0,convert \Rezgiatis Loy cpmp Ll giold, IR Uy MRS 0,

group cont ai ni ng a correspon ) ng am .
to daim1l, SHEFLSRSWALRI Felndy S PXRREEET [ ek? |2 idenuasestdguct of the
formula (1) ireaationnsubsthvertedtRr pFeaAcsUBSt it &6k SHHNEA ng' e@&ﬁohhe

an

process further LIS QWM N roduct (1) to react with
al kyl ati ng ag‘gﬁt Wo%gtB é ?o??é#c’a‘g(i %?RTSQE P8 Sy containgnd, £ %‘Xee

(1) wheeeexRlegFPuPepr esent s an al kyl group which may be
substituted d X represents an elimnatable gr , to convert the product
to a corres L ng. conpound (1 erein the, %@-N err]Rlerr] is a
nonoal kyl - SU%'I t lhgdgcheﬁ? aﬁ"%ﬁﬂr\-@ﬁ‘gsttf’t GE@H‘%& nd‘"&ﬁ%}ﬁ’. LR the

* e | Mrolrp -NR3R€ in the product of the formula (1) is a group

containing a free carboxyl group, the process further
comprises allowing the product (1} to react with a compound
of the formula (h):
H-NRER? (h)

wherein -NR8R? represents an amino group which may be

mono- or di-substituted or a heterocyclic group -

containing a nitrogen atom, _
to convert the product to a compound {1} wherein the group
-NRSR® is a group containing a corresponding amido group.
=+%. The process according to Clainm 11, wherein when the
group -NRSRS in the product of the formula (1) isa an
unsubstituted or mono-substituted.amino group, the process
further comprises allowing the product (1) to react with an
alkyvlating agent ¢of the formula (i):

R10-x {i)

wherein R}? represents an alkyl group which may be

substituted and X represents an eliminatable group.
to convert the product to a corresponding compound (1)
wherein the group -NR5R® is a monoalkyl-substituted or
dialkyl-substituted amino group. '

This Sheet Has Been Rﬁaced
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product is hydroxyl group, if desired, after protecting the
hydroxyl group with a protecting group, and, if desired,
converting_che product to a pharmaceutically acceptable
salct.
11 10
-+2— The process according to Claim 11, wherasin when the
group -NR3R% in the product of the formula (1) is a group
concaining a proctected carboxyl group, the process further
comprises subjecting the product (1) to a deprotection
reaction to convert the product to a corresponding compound
(1) wherein the group -NRSR® is a group containing a free
carboxyl group. '
Az 10
33— The process according to Claim-1l, wherein when the
group -NR3RS in the product of the formula (1) is a group
containing a free carboxyl group, the process further
comprises allowing the product (1} to react with a compound
of the formula (h}:
H-NR8R? (R)
wherein -NRBR? represents an amino group which may be
mono- or di-substituted or a heterocyclic group
containing a nitrogen atom, _
to convert the product to a compound (1) whe;ein the group
-NR35RS6 is a group containing a corresponding amido group.
A3 S . 10
-14~ The process according to Claim 41, wherein when the
group -NR3RS in the product of the formula (1} isa an
unsubstituted or mono-éubstituted-amino group, the process
further comprises allowing the product (1) to react with an
alkvlatcing agent of the formula (i):
R0-x (i)
wherein R0 represents an alkyl group which may be
substituted and X represerits an eliminatable group.
to convert the product to a corresponding compound (1)
wherain the group -NR3R® is a monocalkyl-substituted or
dialkyl-substituted amino group.
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14. A pharmaceutical preparation which comprises a
therapeutically effective amount of a pheno! compound or a
pharmaceutically acceptable salt thereof as set forth in
either one of claims 1 to 9 in an admixture with a
conventional pharmaceutically acceptable carrier or diluent.

15. The use of a compound as defined in any claims 1 to 9
or a pharmaceutically acceptable salt thereof for the
treatment or prevention of atherosclerosis, cardiac infarction,
cell damage or arrhythmia at ischemia/reperfusion,
inflammation or hepatopathy.



